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A product in the amateur market gets a repu tation very quickly. It
measu res up to what you expect in engineeri ng , performance and quality
-or else. That's why A/S amate ur antennas are bu ilt to th e identical
design and construction standards as their co mmerc ial counterparts.
Standards th at have made th em specified for more police and public
safety vehicle installat ions th an all other brands combined.

HM·177
2 Meters
Features new high
conductivity copper
and nickel coated
17-7 PH stainless
steel whip. Shunt
fed coil encased in
waterproof PVC
jacket. All fittings
chrome plated brass.
Easy snap-in
mounting. 3 dB gain.*

NEWIHM·223
11/4 Meters
(220 MHz)
High performance
% wavelength design
for the new 220 MHz
activity! Directly fed
with low loss coil in
new low-p rofile
design. Spring and
wh ip easily
removable leaving
only Pl16" high base
for car wash
clearance. 3 dB gain.*

HM·175
3f4Meters
Collinear design
wi t h truly hot
performance ! Base
fitti ngs have silver
plated contacts. Can
hand le 100 watts.
Whip and phasing
coil assembly is a one
piece molded design
to resist vibrat ion and
moisture. 5 dB gain.*

HM·4
2 Meters
Tough, virtually
indestructible
antenna for hand
helds. Complete ly
insu lated. Base fi tting
matches Motorola
HT, E. F. Johnson,
and Standard
portables.

HM·5
Same as above but
for Drake and other
packset portables
with SO·239 f ittings.

NEW ASCOM TOWERS
High strength . low maintenance
aluminum towers fo r HF and VHF
antenna installations . There is a
complete li ne of ASCOM selt
supporting towers - in heights from
30 to 90 feet-at att ractive prices !

- Measured over a V. wavelength whip

WRITE FOR FREE AMATEUR ANTENNA
and/or TOWER CATALOGS

the antenna
specialists co.

• -",,- ... a.-v-
Division of ORION INDUSTRIES. INC•• 12435Eucl id Ave., Cleveland. Ohio 44106

Export : 2200 Shames Dr., Westbury. L.I., New York 11590 Canada: A. C. Simmonds & Sons, Ltd.
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w a s backwards - so back t o t h e studio , Eigh t subscribers canc e lle d after seeing the February
cov e r - and the newsstands rep orted selling 2,8 0 0 e xtra cop ies. Tha t 's a fair trade o ff , f or a
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nude for you in Mayor June, so hold tight, And G ay L ibbers, q u it bit ching. In its p lace we
are substituting a shot (from the 600 foot levell ) o f the antenna instal lation at the WflEM\J
16 - 7 6 repeater site in Wi nfield , KS . S e e page 18 f or the comp let e story . Remember . . .
this is an FM issu el
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CHICAGO HAS
VOTING MACHINE!

The Chicago FM Club recent ly test
ed a Genera l Elect ric Voting Syste m
on thei r two me ter 16/76 repeate r.
The voter selects one of four sites on
the bas is o f " quieting." After six
weeks of use , CFMC decided to pur
chase the comparator.

Shown here is the happy mo ment
whe n the f irst commercially buil t
vot ing system became part o f an
amateur repeater .. . the handing over
of t he check. From left to right : Don
Colema n WA9 DZS, tech commi ttee
chairman; Sid Cohen, local GE rep;
Jim King WB9BDS, tech com mittee;
Mike Krut K9BH M, licensing commit
tee; and Rich Casey WA9LAI , CFMC
president, happily holdi ng the receipt .

Monthly Ham

CANADIAN
[lSL BUREAU CARF

The Canad ia n Amateur Federation
Inc . is glad to make this new national
bu reau available to any aS L bureau in
the world for cards coming into
Canada. Canadian cards may be sent
in bulk and wi ll be prompt ly sorted
and distributed to the ten provincial
bureaus. There is no cost to anyone
for this service . Cards are welcomed
fro m individu als as well as bureaus.
The address is: CAR F Nat ional aS L
Bureau , P.O. Box 66, Islington,
Ontario, Canada M9A 4 X1.

HAMS AID CRASH VICTIMS
Last February radio and telev ision

shows were interrupted wi t h a terse
announcement that a plane had
crashed into an Alameda CA apart
ment house. Details were so sketchy
as to be non-existent. By 11 p.m. the
news reported a Navy jet had
screamed into a three-story building
wit h the possibility that none of the
occu pa nts h a d escaped . . . that
dozens may have perished.

Alert to the possible need by the
American National Red Cross fo r
e mergency co m municat ions was
Charlie Webe r WA6R PK, a member of
" The Repeater" Club, Mountah, View
CA. He contacted board member Roy
Everhar t WB6GWa . Roy, in concert
with t rustee AI Nielson WA6AGA,
d iscu ssed the situation and officia lly
com mitted the resources of the club
during the emergency. Adolph Kelly
WA6CCG works in Alameda and was
on his lunch break when the jet hit.
His quick reconnaissance confirmed a
need for the service amate ur rad io and
Gr izzly Peak could p rovide.

Forces qu ick ly gathered with Don
Smit h W6NKF and Mach Myovich
K6KAP at the scene wi t h portables
link ing them to Betty Smothers
WA6GCS at the Alameda Red Cross
headquarters. Betty a nd her rel ief
compiled a 17-page radio log before
they fin ally secured operatio ns some 3
days later.

2

Many reported to and remained at
t he scene t hroughout the night as the
fire b lazed. St ill mo re made them
selves availab le fo r uncou nted hours
du ring the gruesome c leanup and
sea rch fo r vict ims. Personnel were
located at the scene, the Red Cross
Alameda chap te r off ice, and the
Oak la nd ARC office . This provided
the comnwnicatlons link needed to
allow Red Cross staffe rs and volu n
teers to meet the emergency needs of
the vict ims as we ll as to provide
logistics support fo r the clea nup work
ers.

Col. Harrison and Mr. Harris, repre
senting the Ame rican Nati onal Red
Cross, expressed to the club .that they
we re th ankfu l that the hams arrived
and so professio nally assumed t he
significant role that they did. They
felt the commu nications provided
were the most professional they have
utiliz ed at an y previous disaste r. They
were pleased with the accuracy of the
traff ic being handled , a fact important
to them since the data incl uded vital
stat istics o f the rescued as well as the
fatalities.

The utlimate comp lime nt to the
hams came when - as the ph one link
was being established - a request was
made to have the radio operators
cont inue their duties over the phones
since they were so proficient as meso
sage handl ers.

Members wo rking any d isaster or
pu blic service event are cautioned that
persons not direc tly connected with
the operation may assume inco rrec tly
that you are an official spokesma n for
the grou p you are assist ing. Therefore,
be carefu l not to pass o n t raff ic,
requests, e tc. unless originated by an
off icial. Persons receiving such a mes-
sage will assume it is from someone
wi th authority to request or direct t he
action and will comp ly, not rea lizing
the request is not "official." Orga ni
zations suc h as t he Red Cross and
Salvat ion Army norma lly designate a
Press Represen tative who is know
led geable of his group's press polic ies
and who will provide releases to the
media . The best thing to remember is
that we are ass ist ing by provid ing
com mun icat ions and not actually run
ning t he operat ion.

SPECTRUM
CHART

The FAA recently published a 32"
by 34" rad io spectrum chart Showi ng
usage from zero to 300 GHz. Copies
are available at 40([ each from the
Governme nt Printing Office, Was hi n~

ton, D.C. 20402. Req uest FAA Elec
t romagnetic Spectru m Chart, No. TO
4.27: E12.
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News of the World

FREE COFFEE
ALONG HIGHWAY
Reprinted from Corvallis Gazette
Times, Corvallis, Oregon.

That " F ree Coffee" sign on week
ends at th e entrance to the Blalock
rest area o n Interstate 5 south of
Wilsonville ca n be ignored for only so
many trips. Then cu riosity wins.

And, come to find ou t, the com
plete project is a volunteer effort by a
band of radio hams from t he Port land
area. They group under t he name of
Mobile Communications Emergency
Uni t .

What's the idea? Because they' re a
bunch of nuts, the sig n says, and t he
casua l host behind the urns corrobo
rates th e claim. In that case, there
shou ld be more nu ts just li ke them.

They' re convinced that a break
fro m driving puts the mo torist back
on the road mo re alert and less p rone
to make poor judgments result ing in
acc ide nts. The free co ffee is just t he
gimmick to entice the driver to stop.

Most weekends they also operate
fou r mo bile units pa trolli ng the free
way between Po rt land and Salem.

They assist stranded mo tor ists, fetc h
ing gas, radio ing for repair service or
tow truck, aiding anyone who needs
hel p in any way they can. Contribu·
tions deposited in a co ntainer at t he
coffee-tea cou nter pay fo r pa rt of t he
expenses. These are Good Samaritans
in action .

Mobiles Check
Freeway Conditions

KMPC, long the acknow ledged
leader in t raff ic coverage , has added
more than 50 mo re freeway reporters
each mo rnin g through a unique " Ama
teur Radio Network."

Headed by Frank Mead (WA6UJJ),
the gro up, which is officially t he
WA6TDD Morn ing Network, ut ilizes
the Mt. Wilson based t ransmitter of
Burt Weiner (K60QK) to augment
reports by KMP C Airwatch hel icop
ters a nd mobi le un its on Southern
Cal ifo rnia freeway conditions .

These reports by the more than 50
work-bound hams are in tu rn mon i
tored by Dave Glawson (WA6CGRl
and Chris Williams (WB6HGWj, who
uti lizes specia l phone lines to transmit
the informat ion to KMPC News.

OHI O-TENN _ATV 050
l ast Nov. 9, after extensive prepa

ration, K4EJQ received the accom
pa nying p ictu re from WBDMR on
435.9 MHz. "Bunkv" K4EJQ lives in
Bristol T N and runs 500W into a 40
el. array . Bill WBDMR runs 100W into
a 48 el. array in Columbus, Ohio . The
estima ted path between poi nts is 250
miles. ,_. -""1
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A WHITE
CAT ON
A BLACK

R U 0

El2CI PROVIDES MEDICAL LINK GIRL SAVED
Estele Maria Aza r, an 18-year-o ld

Zorzor, liberia, Afri ca girl fro m Mendoza, Argenti na, is re-
An outbreak of Lassa Fever oc- the hospital when the epidemic covering from a case of botulism

curred in the Zorzor dist rict March struck. wh ich killed her 12-year·old siste r
1972. Spreading fro m an obstetrica l El2CI , du ring th e epidemic estab- when they ate a tainted can of beans.
patien t , ill at the t ime of ad mission to lished radio com mu nica tion between Argentine hams contacted Ame rican
t he Curan Memo ria l Hosp ital in Zorzor and Mon rovia and also be- hams who reached Mount Sina i Hos
Zorzor, the ep idemic affected seven tween Monrovia and the Center fo r pitaI in New York, and t hey sent t he
staff me mbers and two patients. A Disease Cont ro l in Atlanta, Georgia. req uired anti-toxi n .
nurse, an aide, and two pat ients died. The commu nications made possible
Two patients, two midwives and the rap id identificat io n of the disease,
three mid wifery students recovered. and later permitted the coordina t ion

l assa Fever is a seve re viral illness between Zorzor, Monrovia, and the
first identi fied in Northern Nigeria in CDC at> extensive invest igation was
early 1969 and recu rr ing in epidem ic carr ied out by Dr. Patton , a U.S.
form at a hospital th ere in early 1970, cit izen, reside nt card iologist at the
when 28 cases with 13 deaths were Joh n F. Kennedy Medical Center,
recorded , including the death of a Monrovia. He took an active part in
physician who pricked herself during the epidem ic by defini ng the intorrna
an autopsy . The comp lete h istory of tion and putti ng it in med ical terms
the case and its conseq uences was fo r transmission to t he Center fo r
reported to the li be rian Medical Disease Control. He was actually in
Associat ion by Dr. Pau l Martens who El2CI 's OT H duri ng most of t he
was then the physician-in-charge at transmission .
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TEMPO/TPL
bleb po1lV'er

lin alDpUller.

I
TEMPO/Imp

TEMPO/lmh

So much for so little ! 2 watt VHF/F M hand
he ld, 6 Channel capability, solid slate, 12
VDC. 144-146 MHz (any two MHz). tnctuces 1
pair of crystals, built-in charging te rrmn ats for
ni-cad cells, s-meter. batte ry revet mete r.
telescoping wh ip antenna , internal speake r 8
microphone, $189,00

MOOH POWER POWER BAND PRICE
NUMBER INPUT OUTf'UT (min)
TPL 1002-3 5102 5W 100-1 35W 2M 122 0.00
TPL 1002-38 1·3""" BOW 2M 23 5.00
TP L802 5W BOW 2M f1 8o.00TPL8028 1 10 3W BOW 2M 195.00
TPL 502 5 10 15...... 35 -55W 2M $105 .00
TPL502 8 1 to 3W "W 2M $130.00
TPL252·A2 'W 25W 2M $ 85.00
TPL445-10 1 to 2,5""" 12W 440MHz $12 500
TPL445·30 4W 'OW 440MHz $215,00
TPL445·308 'W 'OW 440MHz 5235.00
TCP 12A Conlrol Head .. . sn.oo

Prices subiect to change without notice

Truly mobi le . u-e Tempolfmp 2 mete r 3 wall portable
gives amateurs 3 walls , or a ba tle ry savi ng '/2 wa lt , FM
talk po we r an yplace at anytime . With a lea ther carr yi ng
case inc l uded, th is little transceive r w ill opera te in the
nero. in a ca r, o r at home w ith an accessory AC po wer
supply, The batte ry pack is inc luded. The p rice : 5225.00
(Accessory rechargeab le battery ava ilable: $22.00)

The Tempo 6N2 meets the demand lo r a high power six
meter and two meier powe r amp lifie r , Using a pair of
Eimac 8874 tubes it provides 2000 walls PEP input on
£ 58 and 1000 walls inpu t on CW and FM. Completely
sen-containe d in one small desk mount cab inet w ith in
tyr nal solid state po wer supply. buill in blowe r and RF
r.r l at ive po wer indicato r. $595. 00

I,
•

TEMPO/6N2

TEMPO /CL 146
The CL-146 offers operation on the 146 MHz
amateur band. The price includes a micro
phone, power cord, mounting bracket and one
pair of crystals. A full line of ac cessories is al so
available.
• 12 channel capability . 13 watts or a power
saving 3 watts • All so lid state, 12 vac • 144
to 148 MHz (any two MHz without retuning)
• Supplied with one pair of crystals . RF out
put meter, S-meter, receiver detector meter
• Provisions for external oscillator . Monitor
feature. Audio outpu t at front panel. Internal
speaker . The Price: $279.00

TEMPO/
CLZZO

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

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

AVAILABLE AT SELECT DEALERS THROUGHOUT THE U,S,
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AMATEUR CD RESPONSIBILITY
Not a few amateurs have wondered

at the lack of enthusiasm exhibited by
our government as far as civil defense
is concerned. Talk about benign
neglect! Recent info rmation seems to
indicate that this is quite inten
tional - that CD is being left to
wither away on purpose.

Continued on p . 119 . ....

The agents tu rned their attention to
the repeaters and were able to find
several aspects that weren' t in line
with the latest rules . . . so the club
had to shut down the repeate rs. This
brought an eviction notice from the
TV station - wit h the result th at
three two meter repeaters, one SIX

meter repeater and a 450 repeater
went off the air.

One repeater is on part time on
34-94. operating from the trustee's
home, when he is ho me to contro l it.
The 1&-76 autcoatch machine is on
now and then too, but tor the most
part repeater operation has stopped in
Phoenix .

The FCC should be proud of this. It
certai nly will stand ou t as a monu
ment to the futility of trying to
cooperate with the Commission.
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PETITION

Ca ll

EDITORIA L BY WA YNE GREEN

FCC SHAME
Repeater groups who discover a

bootlegger in their midst may in the
future think several times before ap
praising the FCC. of this uncomtcr
table circumstance. rhe recent events
at Phoenix are enough to convince
any prudent person that perhaps the
last people to be notified in case of
such a difficulty is the FCC.

It seems that the t rustee of the
local repeater discovered that a well
known local was a bootlegger when he
applied for membership in the club.
The first reply said essentially that he
shoul d mind his own business. He
tried again and eventually the Com
mission sent two agents to look into
the problem - which by the t ime they
arrived had been solved.

PETITIO N!
The FCC has fa iled us utterly and

completely with the repeater regula
tions, and we have to make th is fact
known to them. The principle of
"least regulation" has been made a
mockery by this over-restrictive set of
rules.

Let 's make our will known - with a
petition . If we can present a petition
with several thousand names and calls
on it. they will have to listen - and
give us relief.

Please make a copy of the below
petition and get it signed by as many
ama teurs as possible - any class of
license - and send it to 73 Magazine.
Peterbo ro ugh NH 03458. Please make
sure that you r petitions are in the mail
to me by May 15th, at the very latest.
I will make copies of th e pet itions and
send them to t he ind ivid ual FCC
Co mm iss io ne rs - to Ba r ry
Goldwater - and I wil l hand ca rry t he
o ri gi nals to the Chief of the Amateur
and Citizens Ba nd division .

There are about 1000 repeater
groups around the country, and I
would hope that we would have 100%
coopera t ion in this f rom them 
wh ich shoul d mean that we could end
up with 10,000 to 20,000 signatures.
Please do whatever you can - with
pet itions fo r signatures in every radio
store - at every club meeti ng, wheth
er it be a repeater club or not. Let' s
do some thing this t ime and let the
FCC know that we are interested and
that it is important to us.

If we can make ourselves heard . we
stand a rruch better chance of getting
attention to ou r complaints on other
legislative matters. If we never take a
stand. we are as lost as sheep.

Copies of t l1e petition form are
avai lable from 73 Magazine. Peter
borough NH 03458 if you send a sase.
Please use 8 % x 11 paper and sign on
one side only. Please be sure to make
the call signs readable.

When you read this. please call in
on every repeater you can and see
what you can do to organize petition
signing meetings - get small commit·
tees to go to vi si t members who can't
make the meetings - let's get out the
vote using every st rategem we can
devise. Let 's not have any slackers on
this.
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Word is just in from J &R Elec
tronics on some late gear modifica
t ions. Their MXV- l 00 mo nitor now
boasts an 8 inch crt for a larger
p icture, and a new oak cabinet. Nice,
eh? And it works beaut ifully . (See t he
MXV-1 00 prod uct report, 73 Maga
zine, Jan. 1972, pg. 5 & 8.) The
au tomatic light compensated camera
has an option al 1, 2, or 4 scans per 8
second frame capability. Thu s in the
" 4 scan" mode, the top Y.. of your
pic tu re wi ll be displayed 4 times on
the mo nitor screen.

73 ... Dave, K4TWJ

The W6MX VI Wei LMD monitor built by
WA9MFF.

on 7220 kHz. The new Adva nced
Cl ass allocat io n is 71 50 to 7225 k Hz,
th us we are still wi thi n the band and
no freque ncy chan ge was necessary . In
fact, we now have ro om to stack back
down the band as activi ty increases.
"See" you on 40?

Robert Sudi ng W0 LM D has de
signed a nice 50 to 60 cycle line
converter I am su re th ose of you _
overseas wou ld like to bui ld. We are
hoping it will appear in p ri nt at least
by thi s fa ll. If you are super anx ious
for the informa t ion and write either
Robert or me, be sure to include
sufficient IRe s to cover postage and
copying.

9Y4V U recentl y joined our SSTV
ran ks. Fran k presently uses a Mac
do nald monitor/tape recorder setup,
and is bu ilding mo re. Watch for him
on 20 mete rs. Let 's see . . . t hat
shoul d put us up to about 70
cou ntries now on Slow Sca n.

T he following circuit is a modifica
t ion fo r the ever popular 'scope adap
ter, and compliments of Broo ks
W1J KF. A 4700 ohm resistor and any
low level d iode fo rm a feedback path
in the vertical sweep ci rcu it (04
th rough G91. This effectively closes
the vertica l c ircuit afte r its sweep
pu lse, unti l approx imately t ime for
the next pulse. The result is that G RM
doesn' t hold the intia l t race at the
screen top. Another modificat ion for
an already legendary circu it .

W0LMD/4 (Bob) and W4TB (Nick) make up
after their "floor fight" on competing SSTV
theories!

This mo nth's p ictures of th e 1972
Dayton blast were snapped d uring the
highly successfu l ATV forum by Gene
W1VR K, who incidenta lly was also in
the program.

Larry WA9MFF, sent along some
pictures this month of his interesting
Slow Scan mo nitor. The homebrew
W6MXVlW0 LM D type monitor is
buil t in a Drake TR-4 cabinet, and
looks professio nal. Circuitry is on six
plug-in cards, and the bezel is hand
for med plexiqlass. Larr y may wr ite a
fu ll ar t icle on his monitor in the near
fu tu re.

Thi s past winter 20 meters ofte n
" closed" qu ite early here. As an
alternative I would swi tc h to 40
meters, and was surprised to fi nd so
little Slow Scan activity. Maybe this is
due to the recen t frequency shifting,
or the popu larity of 80 meters: how
ever don't underesti mate 40. The
static level is lower and skip condi 
t ions better, providing at least conti
nental coverage. Before the recent
frequency shift Slow Scan activ ity was

designers during the fo rum, often
months before appeari ng in any maga
zine. Taggart WB8DGT, recently de
signed a nice, yet relatively inexpert
stve electromagnetical ly deflected
mo nitor, and I understand he will
have the mo nito r and infor mation
available on it. Three or fou r of the
fellows are working heavil y on Fast to
Slow Scan conver te rs, so these may be
unveiled fo r the first time here also.
And do n't forget the f lea market.
Although used SSTV gear is still rare
(who wants out . .. everyone wants
" in"), t here are usually some hard-to
f ind parts available.

Ralph Taggart WB8DQT, emceeing SSTV
Forum

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
SO. 100-54.000

3.890- 4.000
7.225 - 7.300

14.275-1 4.350
21.350-21.450
28.500 -29.700 
50.100-54.000

SSTV Frequencies
Suggested

3.845
7.220

14.230
21.340
28.680

3.700- 3.750
7.100- 7.150

21.100-21.200
28.100-28.200

cw Only
3.500- 3.775
7 .0 00- 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

3.525- 3.775
7.025- 7.150

14.0 25-1 4 .200
21.025-21 .250
28.000-28.500
50.000-50.100

U.S. AMATEUR
FREUUENCY

ALLOCATIONS

3.775- 3.890
7.150- 7.225

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

The big event t his mo nth, stateside,
is the Dayton convention on April 28
and 29. This super fest is the ma jor
Slow Scan gathering of t he year.
There 's a certa in exciteme nt around
the SSTV booth created by recog
nizing " in person" the fe llows you've
seen and GSOed o n the air, and
usuall y some great ideas, informatio n,
and schemat ics are discussed by the ir

Dave Ingram K4TWJ
Rte. 11, Box 499, Eastwood Vii. 50N
Birmingham A L 352 10

Advanced
Class

Novice
Class

General
Class

Extra
Class
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MAGAZINE FM ISSUE
SPECIAL

A JUGE EXCLUSIVE
1 T

THIS MONTH ONLY _. . ON ALL SALES OF NEW FM EQUIPMENT DURING
THE 73 MAGAZINE FM MONTH, JUGE ELECTRONICS WILL GIVE A FULL
ONE·YEAR WARRANTY, WITH THREE OPTIONS:

1. We will repair in our shop free of charge, any defective unit returned to us
freight prepaid.

2. Send your unit to the factory, prepaid, we'll pay their bill.
3. Have it repaired locall y , send us the defective parts, and we will replace them

to you. Sorry, we won't pay local labor charges.

Place your order today. Please send cashier's check or money order .. . for COD
include 10% deposit. Mastercharge or Bankamericard accepted (send card number
and expiration date. On Mastercharge send small "interbank" number shown above
your name.) All in-stock items shipped the day you r order reaches us.
Drake TR-22 6-etlannel transceiver • . . . . . . . $ 199.95 Regency HR·2A 15 watts out $229.00
MM K·22 mounting bracket for T R-22 ....•• •. 9 .95 H R212 .. . • ..• . .•.• •• '. ' • • • • . • $259.95
AA·22 Xmit/ Receive amp fOf TR·22 149.95
T A-22 •.• •• . • . . . ..• . .. .• •.• .• $ 2 9 9 .9 5 Standard SRC826M12-dlannels $339.95
Oy-Comm "C" amplifier $59.95 SAC-146A " t alk ie" . .. •.. . . .. . • . $289.9 5
" 0 " 1CJW ill. 40- 60 watts output _. . _99.95
'E" 1- 3W in, 2o-JO wan s ou tP\l t .•. . . . . . . 79.95 S wanVHF-1 50 .. .. . ..• • • . . . . .. $ 299 .9 5

" ES" 1- 3W in, 40- 60 watts output 99.95 S wan FM-121 OA ..•••• . ••• . •.•• $ 359.9 5
" 1()'{)" l CJW in. 90 - 120 watts ou tput • • . . .• 195.00 Swan F M-2 X .•••.•• •. . . • •••. •. $299 .9 5
Power supply runs 10-0 0n AC 95.0 0 Clegg F M·2 7 8 . . . • . . • • . • • . . • . . . $479.95
Crystals for Swan, Regency. Drake, Tempo .• .. 3.95 Li near Systems S 8 -14 4 .. . • . . . . • . $259.9 5

Our own 4 Amp unregulated power supply for any above 10 or 15 watt rig. $ 19.95

" JUGE" rhymes with "huge," and that's the way we'd li ke to th ink of our service.
We 've been in the Amateur business now for eight years, and have buil t our
reputation for service and assistance to our customers. Take advantage of this
unusual offer .. . we bet you'll become a regular Juge customer.

ED JUGE ELECTRONICS, INC.
3850 SOUTH FREEWAY

FORT WORTH, TEXAS 761 to

Phone: (8111 926-5221 Hours: 9 :00-5 :30 Tues. thru Sat.



feature after feature
after feature

Been den ying yo urself all that great fun so
many ot her amateurs are having with their
rock-solid , through-the-repeater co ntacts?

Delay no longer! Hasten to yo ur SBE deal
er . Ver ify that th e brilliant new 58-144
has more channels---greater power output
---start s your enjoyment now by including
t hree sets of c rysta ls on popular repeater
f requencies and a hi gh q ua lity, SBE ex
clu sive dyn amic microp hone without extra
charge. Add a sizzli ng, doubl e-conversion
recei ver and a co mbo " S" and out put
meter wit h big lighted sca le that also saves
yo ur battery by showing when the trans
ceiver is ON.

Co nf irm th e price t hen make th e deal.
Lose no ti me in sec uring thi s book- size
beauty under yo ur dash with the till able
mounting bra cket supplied . Then , power
on! ENJOY!

SUPPLIED
WITH
3 SETS Of
CRYSTALS

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

12
CHANNELS.
BACK LIGHTED
NUMBERS

SUPPliED
WITH
DYNAMIC
MIC.

LARGE
SCALE METER,
COMBO,
"S"IOUTPUT

10 WATTS
OUTPUT

ALL
SOLID STATE

2 meter FM

TRANSCEIVER58-144



GUS M. BROWNI NG W4BPD

Well I see tha t good old summertime
is around the corner , t his means there
w ill be some changes in the bands,
and best o f all the WX will be right to
get your antennas "right"! I had a
Yery FB " look ing" 4 element, tri band
quad, all pu t together , boom, elements
and all. It was just t ied down to the
bo ttom of my 15 0 ft. tower, just
h igh enough to cl ear t he grou nd .
I was trying t o get it put on top of my
tower and w inter WX and a lot of
rain and wmd stopped me and th en it
turned co ld and winter was upon us.
I decided that I would just Jet it stay
there unt il summertime came around
again. I could see, getting this " t h ing"
pu t on top of the tower was going t o
take a lot of " do ing" and a lot of
hand-shaking and back-slapp ing to
convince someone to climb up and
down that tower (the days o f one of
the neighborhood k ids doing such
th ings has passed, even "down-south ).
well, l ike a few years ago we had one
more of those ice-storms (we don 't
get snow-ht.) This one caused a lot
of havoc, many thou sand s of trees fell
and you shou ld have seen W4WVF's
FB quad. It looked lik e a yery wet
spider-wed and worst of al l it looked
lik e a wet spider-web that someone
had than st epped on ! This is t he 3rd
tim e h is quad has suffered a calamity
on accou nt of ice-storms. It took the
h igh w inds all OK , bu t t ho se ice-storms
were " murd er"! M ine even looked a
mess down at the bottom of my tower
I could see that I would have been in
" big t rouble" if i t had been on top of
my tower. To be truthful about t he
who le th ing, I have "chickened-cut "
on putt ing it up, know.nq that sooner
or lat er there will be another ice-storm
and it will crumble up and I wou ld
than have the w hole thing t o do over.
again . I wou ld rather have a half loaf
o f bread than none! I am going to
put up a multiple d ipole for every
band from 10 through 160 meters and
feed it wi th RG 17AU and accep t
what -ever SWR I happen to end up
with . It might end up being broad
banded w ith all that w ire up th ere
and be non-directiona l. At least I
th ink I will have up an ant enna th at
w ill st ay up and it will be " all-ban d" .
I w ill " worry " about putting up my
4 element, tr i-band quad on a pole
that I can put u p and down by pulling
a few ropes when there is the nex t
ice storm coming th is di rection.

APRIL 1973

With the dIminishing sun spots
and conditions getting worse on the
high frequency bands its about time
to be looking into the lower frequency
bands. The antenna is the ftr5t thing
to get up and the best time is during
the summertime, which is practically
upon us right now. Those lower
frequencies will be ou r " bread and
butter" bands pretty soon now, so you
had better sta r t gett ing ready for them
right now. The OX stations are getting
more numerous on the lower freq
uencies and as the sun-spots get less
and less the OX stations will get
more and more.

Pe<lgy (my XYL) and I are right
now working on our "last" Dxpedit
ion wh ich we hope t o commence in
M arch of 19 74, we hope that i t w ill
last from one t o two years, maybe
even longer (as long as our money
and donations permi t.) Peggy is r igh t
now in the process of getting herself a

license. We will dish-out Y L and OM
QSO's from as many countries as
possible. The Y L ISSB group is
behind us on this t r ip, they wi ll be
helping wit h co ntri butions to keep us
on the road as long as possibl e. I told
V . May ree (K4ICA) that we had the
t ime i f t hey had the money! Their
" cont r ibu t ions" " acceptor" is KS LI L.
All t his means that when Peggy and I
get on the road you will be able t o
work us if you anchor your receiver
on the Y L ISSB System frequencies
sooner.or later you will hea r us break
in on them. Then you can work
yourself a Y L and OM in some OX
spot - t wo QSO 's wi thou t much
trouble! We w ill be on all bands that
are open after we attend t o the YL's
on thei r frequenc ies. Plent y of low
frequency operation is planned since
the higher frequencies are gradually
going out. Ge t ready for us because
we want plenty of " business" when we
get on f rom "out there" !

Some o f t he OX coming through
on 160 meters will surprise you if you
stick it out and can battle t he summer
t ime QRN that will start pre tty soon
now. Some of the OX worked on
this band since Jan. was some pretty
good stuff, such as; 8 P6D R, YV5CK R.
LU5HFI, K H6RS, EP2BQ, VP8KF,
PY IDVG, 4WIAE, HB9CM, JY9FOC ,
OLIFF. PJ2VD, OA8V, OE5KE,
HR2HH and KP40LW - All these
between 18 25 t o 18 30 k Hz at all
k ind of hours o f night. Some pretty
good OX , even fo r higher f requenc ies.
If th is is a sa mple o f whats being wo rk
ed on 160 ri ght now there certainly
will be some real DX activity there
when the sun spots get nearer the
bottom of the II year cycle.

The operation of the Canadian
World OX·pedition to Bhutan is off.
They received a letter from the Bhutan

Ministry of Foreign Affairs infor
ming them thai the Government of
Bhutan has standing orders that no
visitors are to be allowed to enter
Bhutan until the end of 1973 and
even after that, only package tours of
6 to 10 persons will be allowed. So if
you were wa it ing for them t o go there
to work you r AS I coun t ry you can
"fo rget it " f or the present time.
MOUNT ATHOS - The ice was finally
cracked in getting someone on the air
from this rare spot in Greece. It's
somewhat like Vatican City, which is
located in Rome, Italy as you know,
only Mount Athas is located in Greece.
I can tell you from personal experience
it took some " do ing" to get permission
for th is operat ion. Many, many fell
ows including my self have been try ing
for years t o d o th e "tr ick " without
any success what so ever. NOW I guess
the nex t rare spot to be cracked will
be The Royal Order of The Knights of
Malta set up which is one square block
right smack in the center of Rome,
Italy. I have heard that it has all the
ear markings of being another "new
one" if ever anyone gets "official
permissio n" to operat e h om there.
I WONDER when (if ever) w i ll A RR L
dec ide th at th ere are TWO Viet-Nam's,
TWO Germany's, T WO Korea's ? I
have not ever heard complaints that
there are too many OXCC countries.
In fact t here are MORE DXERS that
would like to see MORE countries on
the OXCC country Jist than less.
Far too many DXers have worked all
the count ries on the air and it seems
to m e l ike they wa nt "someth ing " to
do . By th is I mean real " D X ERS",
not the garden variety of OXer who
thinks a G3 or OL is Ox. I mean the
serious D X ER. the fellow that gets
each " new one" as they come on the
air. For him, the more OX there is
the better he likes it.
WANNA WORK OX EASIER?
A ll you have to do is l isten more and
ta lk less. Listen what the OX sta tion
has to say. I f he says WjKI's only ,
and y ou are not in the f irst district
KEEP YOUR MOUTH SHUT, QRX
unt i l your d istr ict is called and then
VERY SHORT calls, no need t o
mention his call much BUT give you rs
a few t imes (he knows h is call , bu t
not yours). use only ST A NDARO
phonetics, or better yet if you know
his language use it. When you get
him, give him ON LY his signal report
LET HIM indicate if he wants a rag
chew. Lastl y, if the de l iberate QRM
on him is someone YOU KNOW, be
su re to get an immediate message or
better yet a phone call t o the nearest
FCC monitoring station. I myself
would call them if these shenanagins
was being done my my own brother.

See you on the "Low-End"-de~
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73 REPEATER ATLAS REGISTRATION

REPEATER CALL (WA o nly) FORMER CA LL LOCATI ON (City ) STATE

INPUTS OUTPUTS
TT ... FM AM AUTO ERPT B PL RTTY PATCH

H. USEFUL RANGE (RADIUS)

H.

H. EQUIPMENT

H.
o SPLIT SiTE

H. ANTENNAS & HEIGHT o DIPl EXER

REPE ATER G ROUP/SPONSOR TRUSTEE ID- TYPE OR MF R.
0 1 c.,tl l y It,., I h ey. ,..,.tv-.l
" 0 ou •• lde aul• •e""e w hil e c o<n-
p let1no , 1'111 10'''''

DATE SOU RCE (NAME/CA LL) SPECIAL OR EMERGENCY FUNCTIONS

PHI L·MONT GOES FM
The Phil-Mont club, one of t he

larger in the country, is going FM.
starti ng on 147.03 simplex and install
in g a Sta nd a rd re peater for
147.63-03 later on. This should give
q uite a boost to FM in Philadelphia.

NEW LICENSE ARRIVED?
When your repeater receives its new

WR call, the second thi ng th at you
should do (afte r changing the identi
fied is fi ll out the above form and
mail it to 73. This wilt enable us to
keep ou r repeater listing cu rrent and
accurate. It will also make sure that
the FM world doesn't forget you . ..
for the 73 Atlas is recognized as the
o ne complete listing of repeaters for
the entire wo rld.

10

WR CALLS APPEA RING

A' K1EIK Killflull 1&-11
T1.8 34-"GA WB4RYQ Griffin O" l te

IL WR9AAA Jol iet 21-B17
u·WA9EAT

MA K1CRR Wlbs!:" 21-88
'A KIAOI Od llrd D....., WBICSU .llckson 13-13
MN KIPMl Mpb.St. PIlII Tl .1 1&-11., wl'ZT Mp.St. ' . 1 ZZ-lZ., wAIJCX Mph.St. , ..1 21-11., KlOPlII Albert l .. 34-..., MGV' Duhrtll 34-..., WAIOOF RlKheste, 34-..., KIRTU Elk Rioter 11-11., WAINPZ Mpb.St. PIlII -" WB41lGE Wimto,..SaIem 04-64
OJ WB2ZQG Oilite
OJ WB2ZWa South JlneV 22-62
,y WR2AAA Mlnhltbn 13-73

Ix·WA2SUR
PA WA3KX D Elie 34-"

19-84
PA WAJKXf ,...... 01-11
SO wtBXO B,ooki,.. WlIDQ 34-..
SO WAIVVG Sioaxhlh W1477 34-..
SO KIRTD ..... 34-..
SO WlOGS ...... 34-..
SO WAIC'X Rapid City 34-15
TTl W4$KH MOftIl to Klloxn" ZI-ft
TX KSWPH E1 .... ZI-ft

As the April issue is nearing its
deadline. word has been received that
two WA repeater calls have been
issued by t he FCC - WR2AAA to
WA2SU R in New York and WR9AAA
to WA9 EAT in Joliet IL. Note that
both .applications were for minimal.
non-eomplex installations.

See the article on page 51 of this
issue for details on how to insure that
your application is processed quick ly
and with the least amount of prob
lems.

UPDATE THE UPDATE
Your new repeater, or your present

machine with its new frequencies, is
desti ned to remain practically un
known to the rest of the world unless
you get the information to the Re
peater Update .• . pronto!

All published updates are auto
matically compiled by our cornouter
like staff and added to the listings in
the Repea ter Atlas. While you can
always (horrors) chop-up fNery issue
and compile the new list ings as they
are published, an easier way is to send
us a buck and a half for a copy of the
brand-new-still-wet 1973 Repeater
Atlas. It contains a listing for every
repeater known, including maps, open
or closed status and tone frequencies.
See our ad bn page 126 for that little
extra bit of convincing.

73 MAGAZINE



REPEATER OWNERS

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

REPEATER USERS

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

II
TT

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

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



50 MHz BAND
Bill Turner WA!JABI
Five Chestnut Court
St. Peters MO 63376

Early February has been most un
usual. There have been multiple E
openings in many areas. Openi ngs of
this type and frequency are not nor
mally expected unt il th e beginn ing of
the summer E season. The band has
been open at least eight t imes du ring
the first twe lve days of the month.
Areas h ea rd in c lude Maryland
(WA3PNQI to Florida and Louisiana
(WA5UUDI in the south and west to
New Mexico (WSTDZI and Arizona
IWA7 FPO) . I had a nice QSO with
WA 4CRK. Cary NC the other evening.
Jim runs Johnson equipment and a
fou r element beam on AM and does a
nice job wi t h it. I have seldom heard a
more stable signal, the drift being
essentially zero as copied on a sse
only receiver.

WB4 BVT of Tateville, Kentucky,
wrote and called to tell of an un
usual occurrence the eveni ng of Fe b
ruary 4th. At approximately 7:05
EST David heard and recorded a
station sigmng JA1SGY. Several re
plays of the tape confirmed the call
which is not, however, listed in the
Callbaok. Has anyone heard or
worked th is station? David ru ns a
Swa n 250 and Mar k 6 li near with a
CushCraft beam.

Art WA1EXN, says " I t hought I
had publ icized it pre tty we ll on the
band. However, I sti ll hear of fel+ows
hav ing parasi t ic pro blems with the
January 1969 OST modification of
the SB·200 Heath linear . You might
mention that all they have to do is
replace the 47 ohm resisto rs in the
plate choke with 100 ohms and it will
cure it . The same coil form can be
used. This in the (AA AU Handbook,
page 4 30, 1971 Edition . The original
art icle fails to mention th is and t he
uninit iat ed crema te t he 4 7 ohm io~

and st in k up their shacks for a week
or so:'
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Hugh WB0HUP, has ATT Y gear and
is loo king for contacts. Any takers?

Lou is Ancioux WB6NM T/6, is loo k
ing for EME schedules. Anyone ready
to go before mid-Ju ne (when he
cha nges OTH) should drop him a line
at NAVRAD RECFAC, Scaggs Island,
Sonoma, Californ ia 95476. Louis has
a 28 d B rhombic at his end and
suggests that those wi t h a quad of 6
e leme nts spaced one wave length
should be able to make the grad e. It
might even be possible with a pair.

The SB-11O makes an exce llent
code prac t ice set wit hout internal
cha nges - merely switch t he func t ion
switch to " CAL" wit h the rig set up
for CW. The sidetone works as usual
providing aural indication of keying
without transmitting a signal.

Some years back Telco produced a
6 meter linear utilizing four extemal
anode tubes; ca n anyone supply a
copy of t he manual for t his unit?
Even a schematic wo uld be hel pful to
t he curre nt owner.

Many thanks to those who cont ri
buted to th e first year of "The SO
MHz Band ." Your efforts and kind
ness are trul y apprec iated .

==== ===WA0 ABI

HAM
HELP

Occasionall y 73 receives le tters
from aspiring amateurs wanti ng to
know if we ca n locate someone to
hel p them ge t their license. Perha ps
t he re a re many more of our non-ham
readers who a lso desire he lp.

Starting w ith this issue, we will
publish names, addresses and tele
phone numbers of those desiring assis
tance. If you need help, don't be
bashful about sending us your
name ... you do wa nt your license
don't you?

Each month , ama teurs and clubs
should loo k the list ove r and give a
hand to t hose in th eir a rea. As new
names come in , previous names will be
removed fr om th e list.

Earl L. Grove
89' Commonwealth Ave
Venice CA 90291
213-396-1315

llt Olin L. Sealll!
530-34-9383
Hq Co
USA CCO
APO Sitn Franc isco CA 95460

Oatley W. Wells
RFO 1
Concord NH 01301
603-746-3916

Schtev Cox WN9LHO
219 Kilgore Avenue
Mur,cie IN 47305

THE RANK AMATEUR
Being a Novice operator is one of

the broadest ac tivities in ham redio.
One of the problems with writi ng a
column for Novice operators is that
most of the ham colum ns are written
for specialty areas like Oscar. 50 MHz
Band, MARS and SSTV.

Novices do have o ne t hing in com
mon. We are almost all just beginn ing.
Some of us have worked some DX,
but haven't been able to get a QSO
yet in the state just next door. Some
of us have a code speed just at 5 wpm
(unless there is QA M) and a few o f us
could shut down a lazy amate ur Ex
tra.

Most of us didn't have too much
t rouble getting ou r first ticket (that's
hindsight talki ng!) but once on the air
we usually start our operating expe ri
ence trying to get ou r 50..watt loaded
d ipoles through t he Q RM of 40 meter
band carriers from Moscow, Sofia,
London and Rome .

Despite that 40 meter internat ional
snake pit and Novice band, the 80
meter summer st at ic, that yet inex
plica ble interfe rence some of o ur
t ransmi tters seem to ca use the kitchen
toaster, and t he st ra nge gla nces of
family and friends w ho a9k them
selves, " What can anybody do with a
rad io all night long?", most of us will
try to get ou r General license .

Those who have gon e on already to
the higher tickets tell me t hat w hat we
are doing now is the most enjoyable
ti me we will have in ham radio.
Someti mes t he techn ical competence
of a few years' experience takes a
littl e o f the edge off what we 're
enjoy ing so mu ch for the first time
right now.

This column will be wri tten for
Novice ops who plan to make the ir
fi rst yean; in ham radio two of the
most enjoyable and productive they
will ever spend. Fut ure topics include
what to do when you get the tele
gra ph operator's version of mike
fright , how to imp rove your fist over
night, operati ng contests, DX, traffic ,
antennas, ma ybe somet hing on the
perfect sol de r joi n t, and most impor
tant, about the things you tell me are
on your minds.
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Europe in terms of actual currency. If
that DX station says that he is using
Drake, Collins or Yaesu gear, it pro
bably cost him two to fou r times what
it would have cost you in terms of
" hours worked" to save up to pay for
the rig. How would you like to have
to pay $ 1500 for an FT·101?

On an item like the FT·l 0l the
cu rrency was equ ivalent, but co nsider
an IC that costs 25ti here. In Europe it
may cost 50li (cur rent equiv alent), so
in terms o f " hours worked" that
wo uld cost the equivalent o f $2 .00.

Thus th ese good ies that you bring
with you as gi fts will be well received
by the loca l homebrewers. These
things are small, do not take up much
space and may be tucked away in any
convenient space.

Another useful thing to carry is a
supply of mint U.S. twenty-one cent
postage stamps. These will allow over
seas ama teurs to send SASE's to state
side OSL managers at mini mal cost,
because th e air mai l postage can be
prepa id by those sta mps.

The min imum rate for an air letter
is rough ly the same in all count ries.
There is an international agreement in
effect between t he co untries in the
UPU. If I want to send a OSL to any
overseas ham and prepay the airma il
postage, I have to send h im three
IRC's at about 22ft each. The OX
station operator gets th ree surface rate
stamps for those IRC's which just
about pays for the minimum air rate.
So I spend 66d to prepay one elr lette r
costing about 25i. I'd feel much
better if I cou ld get a foreign stamp at
about face value instead of all those
IRC's. If yo u pass out 2ht stamps
overseas you will be bringing a usefu l
gi ft. Any non-OX'ers could always
mou nt them in a stamp album. You
don' t have to just take 2 1« air
stamps - mixed comrnemoratives
would be just as welcome.

A stamp exchange of mint foreign
issues at face or near face value (say
28ti a stamp) would be a usefu l thi ng
to set up in this country. The Ex-G
Club (a club made up of Britons and
spouses of Bri tons domiciled outside
th e United Ki ngdom) is sta rt ing up
such an operatio n for th eir members.
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2 BLACK
CATS ON
A BLACK

RUG

Joe Kasser
1701 East-West Highway, Apt. 205
Silver Spring MD 209 10

I,
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This month I have been taking a
look at some fo reign ham magazines.
These, like " Rad io Com munication"
from England and "B reak In" from
New Zealand . are the foreign amateur
radio societies' equivalent of the
AR RL publication OST.

The sections that make the most
interesti ng reading are the edvernse
ments, especially when the text is in a
st range language. It seems that the
J apanese are marketi ng their wa res all
over the world. There are plenty of
advertiseme nts fo r Yaesu and Tr io
(T R· 22l. Prices are such that th e rigs
are cheaper in some places than th ey
are here in the USA. For example, a
TR -22 costs th e equivalent of about
$160 in England , including taxes.

These FM rigs sold abroad usua lly
come fitted with the most used fre
quencies fo r the local area, so anyone
intending to buy a rig to take on a trip
might consider getting one abroad,
al ready crystalled up for use, and then
pick up crys tals fo r the USA when
they get back. The rigs come set up
for 220V so a sl ight mod ification will
have to be made upon returning to t he
USA. If you do decid e to bu y a rig
abroad it wou ld be advisable to
arrange it beforehand with a sto re so
tha t one will be available. There is
noth ing like go ing into a store and
being told, "We' ll have one in two
weeks:' when on a three-day visit . I
have access to magazi nes fro m a num
ber of countries and ca n possibly help
out with copies of advertisements if
anyone is interested (SASE pieasel. I
on ly have the ads - I know nothing
about th e stores.

If you intend to visi t the loca ls
when abroad , be su re to fill your
pockets with goodies like $1.00 bar
gain packs, IC's, (particula rly linear
IC's- LM 370, CA 3028, MC 1496,
etc.] You wou ldn't be lieve what th ey
cos t abroad.

Consider the Yaesu FT-l01. In the
U.S. it costs about $560, in England it
costs about the same in English
pounds. Not much difference, is
there? Well, consider this: When I
came to the USA I wou ld have had to
save, say , two weeks' salary to buy an
FT·l0l. In England I would have had
to save two mont hs salary to get the
FT-101. That is just one case. In
general salaries in the U.S. art: two to
four times as much as th ey are inZED BLLCSKY
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List lrom PIlSI b..... '
MI •., Model. s.. No. Ow_ ,-
cen., 6251 No. 10728 MSU ARC '172

E.L.n...'9 MI
WRL Duo-Bnd. 6010AT302 WA6FCV '172
HR _2A.l 1 chan.. 04_07152 WA1NVC 9m
Sw.n CY!J'l1lt 210.No. 3 13022 K4ACJ 9m
Coll,nl M ic. Mod. MM•. K4ACJ 9m

No. 4294

H..,h HW-100 So AC PS WA2JGP 10/72

SW'n 2708. No . M·395<tJO W8HST 11112

Af68 No. 10888 K5L K L .m
PMR8 No_10918
M1070 pwr supply
Troo TR2200 No. 241969 WA2ZBV ,m
Cr.g,g 22. No. 1900- 578 WIOHP >In
Sgndard 82SM.No_112007 W.""" "',

I have some st ro ng op inions abou t
what's right and wrong with the
Novice bands and my fellow Novice
ops. You 'll read abou t them in this
column from time to time . If you
don't like my opinions, or if you do,
let me know. I've been known to be
wrong before, and I'm sure I will be
again . I frequent 3.7 17, 7.110 and
7.1440 in the early afte rnoons and on
week ends.

SNZG YKEDF
VFKO YC
XJTXEFKOGK LY
GNFDO ?

The Hamburglar

STRIKES AGAIN!
The Hamburglar from Fun City has

discovered FM!. Barry Electron ics has
lost an FM 27B Ser. No. 2701 3-1141
to the devious scoundrel. Wouldn't he
settle fo r a cheaper rig?

Anyone with info rma tion please
contact Barry Gensle r W2 LNI , c/o
Barry Electronics, 512 Broadway,
New York NY 10012,212·915-7000.

The fo llowing gear was taken from
remote field site near Kno lls, Utah
between October and December 1972.
1. Kyokuto Denshi Mode l FM1 44-1 0 L

2 mtr xcvr Ser. No. F459.
2. NPC Model 107 M marine 12V

power supply.
3. Dnan generator, green in color, ser.

no . 327885, Model 2.5AJ- IPL.
Contact Tooele County Sheriff,

Tooele, Utah, o r Peter T. Rowe
WA6WDA, 316 Escuela =72, Mt_
View CA 94040.
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Healhkir2-Meler FM gear is here!

-

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

The Heathkit HW-202 co mpares with the best wired
amateu r 2M /FM rigs. Plu s it has : 36-channel
capability via independent selection of 6 t ran smit
and 6 rece ive crystals. Solid-state c ircuit ry with
complete bu ilt-in alignment procedures using only
the manual and the front-panel meter allow opera
tion over a 1 MHz segment from 143.9 to 148.3
MHz. Removable front-panel bezel permits instal
lat ion of th e new Heathkit HWA-202-2 Tone Burst
Encoder.

10-15 watts transmission into an infinite VSWR 
indef in itely. with no failure! The HW-202 needs no
auto matic shut-down - it continues to generate a
signal regardless of antenna condi t ion. Transmit
ter deviation is fully adjustable from 0 to 7.5 kHz,
with instantaneous deviation limi ting. Harmonic
ou tput is greater th an - 45 dB from carrier. The
push-to-talk ceramic microphone suppl ied has an
audio response tail ored to the HW-202.

Excellent reception - 0.5 uV or less produces 12
dB Sinad, or 15 dB quiet ing. Output at the bui lt-in
speaker is typicall y 2 watts at less than 3% total
harmonic di stortion. The receiver circuitry utili zes
di ode-protected dual-gate MOSFETS in the front
end; an IC IF that completely limits with less th an
a 10 uV signal; dual conversion, 10.7 MHz and 455
kHz via a a-pole monolithic 10.7 MHz crystal filter.
Image response is - 55 dB or better. Spurious re
sponse is - 75 dB or better.

NEW Heathkit
2-Meter
FM Transceiver

95*

HW·202 shown above
witll Tone Burst
Encoder Instilled.

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

Kit HW-202, 11 lba., mailable 179.95"

Kit HWA-202-2, Tone Burst Encoder, lib. _. 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 2-Meter
Antenna, 4 Ibs 15.95"

HW·202 SPECIFICATIO NS - RECEIVER - Sensitl,ity: 12 dB SINAO
(or 15 dB 01 quie t ing) at .5p.v or less. Squelch thres hold: 3 p.v or
less. Audio output: 2 W at less than 10% tota l ha rmonic distor
t ion (THO). Operati ng frequency stibHity: Better t han = .0015% .
Image reject ion: Greater than 55 dB . Spu rious rej ection : Great er
than 60 dB. IF rejecti Gn: Greater t han 75 dB . First IF fre quency:
10.7 MHz ± 2 kHz. Second IF frequency: 455 kHz (adjustable).
Receiver bandwidth: 22 kHz nomina l. Oe·emphasis: - 6 dB per
octave from 300 t o 3000 Hz nominal . Modulation aceestanee: 7.5
kHz minimum. TRANSMlnfR - Power output: 10 wa tts minimum.
Spurious output : Below - 45 dB from carrier. Stibility: Better
than :!:.0015%. Oscillator f requency: 6 MHz, apprOlimate !y. Mul
t iplier factor: X 24. MGdulation: Phase. adjustabl e 0·7.5 kHz,
with instantaneous limiting. Duty cycle: 100% with 00 VSWR .
High VSWR shut dGwn: None. GENERAL - Speaker impedance: 4
ohms. Operating frequency range: 143.9 to 148.3 MHz. Current
consumpti on: Receiver (squelched): Less than 200 mAo Transmit
t er: Less than 2.2 amperes. Dperalinc temperature range: _ 100

to 1220 F (-300 to + 50° C). Operating ,oluge range: 12.6 to
16.0 VDC (13.8 VDC nominal ). Dimensions: 2¥.." H l 811.." W l
9'11" O.
· SINAO- Signal + noise + di stortion

Noise + dis tort ion



••.and here!
NEW Heathki t
2-Meter Ampli fier lor cleaner
FM copy on the Iringe .•• 6995*

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

Fully automatic operation - with any
z-meter exciter delivering 5-15 watts drive.

Solid~st8te design - ell components
mount on single board for fast.
easy assembly.

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

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

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

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

Kit includes transceiver connecting cable, antenna
connector. Operates from any 12 vee system 
add itional power supplies are not requ ired. Add
HA-202 power to your mobile 2-meter rig, and
boom out of the fringe. Kit HA.202, 4 Ibs.

Hl·202 SPECifiCATIONS - frequ ency ranee: 143·149 MHz. Power
output: 2~W @ 5 W. in, 30W @ 7.5W in, 40W @ 10 W in, 50W
@ 15 W In. Power Input crt drive): 5 to 15W. InpuVoutput im
pedance: 50 oh ms, nominal. Input VSWR: 1.5:1 mar. Load VSWR:
3:1 mu . Power supply requirements: 12 to 16 voe 7 amps mar
Ope1ltinl temperature rlnl e: -300 f . to + 1400 f. DImensions;
3" H x 4l{4" Wx 51h:" D•

•••and here!

•

••

New Heathkit
VHF WattmeterlSWR Bridge • •• 29.95"

Perfect tune-up tool for your a-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 br idge for tuning 2·
meter antenna for proper match, has less than 10-watt sensitivity.
Kit HM·2102, 4 lbs.
HM-2102 SPECifiCATIONS - fr equenc, ranJ.e : 50 MHz to 160 MHz. Wattmeter accurac,:
::!::10% of run-scare readinK.~ Power capabllit, : To 250 W. SWR sensitlYity: less than 10
W. Impedance : 50 ohms nom inal. SWR bridee: Continuous to 250 W. Conn ectors : UHf
type 50-239. Dimensions: 51f4" W, 5M," Hand 6'/2" 0, assembled as one unit.
~UsinKa 50 n non inductive load.

See them at your Heathkit Electronic Center
or Iill oul coupon lor FREE Heathkit catalog

I"'m::J
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Perhaps someone read ing these lines is
also a stamp dealer. If you are, here is
a way of unloading you r surplus
stock . Think about it ... you could
make a profit and your customers
would save by the difference between
your charges and the cos t of the
IAC's. Everyone would come out on
top except for the UP U and it serves
them right for overchargi ng for lAC's!
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West
Bill Pasrernak WA2HVKI6
14132 Bly rhe Street # 11
Panorama Ciry CA

At th is time about the most impor
tant news out of this area concerns
the recent FCC inspection of the
Phoenix 34-94 repeater, under the
new regulat io ns. In a ta lk given Febru
ary 3rd at the Califomia Amateur
Relay Counci l, Bob K7VOA of the
Phoen ix Repeater group explai ned
how t he situation began, and what has
transpired since. According to Bob,
this was not a planned inspection, but
more a matter of co incidence. The
FCC men were at the site o n matters
not related to amateu r rad io. (As wi th
many other repeaters, th is machine
was located at a commercia l broadcast
site.] A chance meeting between two
of the club members who were doing
maintenance on the machine and the
FCC personnel led to the inspection.

As an outcome of this inspection,
the repeater was fou nd to be in
violat ion of the regulations regardi ng
control. The inspecto rs apparently felt
the system used (a timed carrier on
450 MHz) to control the two meter
mach ine, did not meet the standards
set in the new regulat ions. They felt
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this type of control without any form
of tone coding could not be accepted
as posit ive control. However, though
they have been informed that there
was a violation of the regulations. as
of this date they have not received an
official citat ion from t he FCC (I
called Bob this evening and th is is
where the matter stands as of 2/8/73.)

In the meantime, all repeaters in
the Phoenix area are off the air and
only operate when there is positive
control (Le ., operator on du ty ). At
the time of the meeting, 34-94 in
Phoenix was down , since Bob was not
there to control it himself. 1si ncerely
hope this is not a trend that the rest
of t he country wi ll be forced to
follow. Phoenix neeos our support
and backing, since it is apparent the
FCC has decided on literal enforce
ment of the new ru les. If th is is t rue,
then all repeaters will even tually be
fo rced into a position of restricted
operation. When I drove cross-country
in some bad weather last October,
having the rig in the car was quite
reassuring to me. I was just about
always within range of a two meter
repeater, day and night.

•

c

/:furt K60QK aomg rnamtenance on
WA6TDD.

It the new repeater regulations
fo rce owners to curtail o r restr ict
operating t ime due to the provisions
on monitoring and control, then we
will all be losers. I, like others, have
come to .depend on repea ters to corn
munlcate in t ime of eme rgency , as
we ll as a place to chew the fat. I
wouldn't like to be stuck some place
deserted, only to fi nd that the repeat
er I might be able to reach for he lp
was off the air because no one was
arou nd to monitor and control it.
Would you? My thanks to Bob
WA6JGW and Chris WB6HGW for
tape recording the meeting while
Sharon and I battled the London Flu.

THnsmil and 450 control antenna system of
WA6TDD.

Since I became involved in FM a
few years ago I, like many of you , had
this dream of putting my ow n repeat
er high on some mountain . The closest
I came was helping establish WA2ZWP
on the Williamsburg Bank Building in
Brooklyn. Well , it wasn 't a mountai n,
but at least I did get a chance t o fu lfill
part of my desire. I th ink that's why I
was so enthusiastic about accepting an
invi tation from Burt Wei ner K600K
to drive up Mt. Wilson and visit the
WA6TOD repeater site. WA6TIo is
the only non-standard channel alloca
tion in the L.A. area. Though the
published input is 147.42, the input is
actually split at 147.435 FM and
147.405 AM. The output is 146.40,
FM. Th ough th is is an odd combina
t ion of frequencies, Burt took the
time to make the reason for it being
this way clear. Simply, Mt. Wilson is
not only the home of WA6TOD. hut
just about every major co mmercial
broadcaster (TV and FM) serving the
L.A. market. After years of trial , Burt
found he had to keep his output at
146 .40 to avoid any unwanted mixing
and intermod with ot her services on
the mou ntain . This outpu t, coupled
with a 145.1 95 input, worked fi ne
unti l the new r~lations fo rced TOO
to move its input to where it is now.
As to the AM input, retaining it was a
decision that was left to the users of
TOO, and they decided it would be in
the best interest to keep it. Why?
Well, while AM is slowly phasing itself
out in most parts of the country, it is
far from extinction ou t here. Most of
the time I find it as easy to get an AM
OSO as it is to cet one th rough an FM
repeater. An AM input affords the guy
who has no FM equipment a chance
to get involved in FM repeater opera
t ion and its benefits. At least that's
my feeling. At the mor-ent the AM
input is out of service, but Burt tells
me that it will go on agai n soon.
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The system uses Motorola Sensicon
A Receivers with a co mp ressio n amp
before the transmitter that keeps the
ou tput deviat ion at a stable 5 k Hz
even on under-dev iated signals . Ante n
nas are a pair of J poles with about 80
feet vertica l separation. All this, com
bined with a site some 6700 fee t
above sea level, makes for better than
average cove rage. Oh yes, as an added
bonus the view from atop Mt. Wilson
is somethi ng to behold, even o n a
cloudy day. Come see for yoursel f.

= = ===' =',::W=A2 HVK/6

FCC NEWS
Petition: To allow the use of topo
graphic maps having the scale of
1:250,000, but having contour inter
vals of other than 50 feet, in applica
tions for repeater stations in the Ama
teur Radio Service.

It is he reby requested that section
97.41(f)( 1) be amended to read:

Location of the station transmit
ti ng antenna, drawn upon a topo
graph ic map having the scale of
, ,250,000,
It was the intent o f the Commission

in sect ion 97.411f)( 1) that applicants
for repeater stations in the Ama teur
Radi o Service use the maps sold by
the U.S. Geological Survey, of t he
scale 1:250,000. These maps are avail
able with a contour interval of 50 feet
fo r the po rtions of the coun t ry wi th
relatively flat terrain; however, these
maps do not have a contour interval
of 50 feet fo r portions of the cou ntry
wit h mountainous terrain. Since it
appears to be extremely impractical to
o btai n maps that comply wi th
97.41(f){ 1) fo r many port ions of the
country, and it does not appear to be
contrary to the intent of the Commis
sion. I req uest th at th is petition be
approved.
Respectfully submitted,
Robert R. Rule
licensee : WA7EG K
P.O. Box 1054
Laram ie, Wyoming 92070
Telephone: 307-742-3369
January 5.~,.:'::.9.:73=-- _
BYKW DVNOBMTVJL KW MHON J
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BYC VCJO LCWWJTC.
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WORKED ALL BRITAIN
CONT EST

The WAB phone contest wil l be
he ld April 1, 1973, an d WAB CW
contest wi ll follow the next Sunday.
Times are between 0900-1200 GMT.
Score 5 points for each contact.
Operation on 160, 80 and 40m. Scor
ing mu ltipliers are the number of
d ifferent WAB areas wo rked. Ex
change RST an d Nr. Logs should be
mai led within 50 days to WA S Co n
test Mgr., G2DS F, Norman Booth, 49
Baggrave St., Leicester, England .

5T H RTTY WAE DX CO NT EST
The Deutscher Amateu r Rad io Club

(DARC) , has t he hono r to invite
RTTY amateu rs all over the world to
participate in the 5th RTTY WAE OX
Contest. Contest pe riod is Apr. 28,
0000 GMT - Apr. 29, 2400 GMT.
Call CQ WA E de . .. on all bands 3.5
th rou gh 28 MHz. Excha nge QSO-N r.
& RST. Cert ifica tes t o the highest
scorer will be awarded. Logs must
contain bands, exchanges sent and
received , ca ll signs, QTCs sent and
received , points, mu Itip lier. Use a
separate log fo r each band. Enclose a
summary sheet showing the scori ng,
rest period, class ifica tion, you r na me
and ad dress in BLOCK LETTE RS.
T he deadline is June 10, 1973. Mailing
ad d ress: WA EDC -Committee,
0 9-8950 Kaufbeure n, Postbox 262,
West Germa ny.

DAYTON
T he 22nd Annual Dayton Hemven

t ion will be held Saturday, April 28,
19 73, at the Dayton Hara Arena .
Technical forums , exh ibits, flea mar
ket and 450 MHz t ransmi tter hunt.
For informat ion wri te: Day to n Ham
vent!on, Box 44, Dayton O H 45401 .

AUTHOR'S CORRECTION
K20AW's Solid State Repeater

Control in the March issue contained
an error in Fig. 1 on page 36. Connec
t ions to pins 4 and 7 of the 74 1C were
inadvertent ly reversed . The corrected
portio n of this circuit is shown below.
-, ..

IN 9 14
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Fig, 1. Simpl~ COR and time""l limer.

FLORIDA oso PARTY
FLOR IDA SKIP , the all Florida

Amateur Radio Publication, is happy
to annou nce the 9 th an nual
FLORIDA aso PARTY to be held
April 7th and Bth, 1973. All ama teurs
are invited to participate. Florida ama
teu rs are urged to work as many
out-of-state stat ions as possible as well
as those within the state. Contest
periods: Sat., 1500-2000; Sun.
0000- 0 500, 1400- 2359 . Al l ti mes
GMT. Exchange: Florida stations :
RST and county. Non-F lorida : RST
and state , province or coun t ry.
Trophies will be awarded to high
scoring stations. Contact F LO RIDA
SKIP, Contest Chai rman, P.O. Box
501, Miami Springs FL 33166 for
further information.

BIRMINGHAMFEST
Th e Birmi ngH amfes t Ama teu r

Rad io Convention will be held on May
5-6, 1973, at the Ala bama State
Fair grou n d s Exhibition Hall in
Birmingham AL. This event is spon
sored by the Birmingham Amateur
Radio Club, John A. Outland,
WB4PJ U, President. T hose wishing to
attend or exhibit can get information
by writing to P.O. Box 603, Bi rming
ham A L 35201.

LOWER COLUMBI A
CELEBRAT IO N

Lower Columbia Amateur Radio
Assn. announces its 25 th anniversary
ce le b ration - Dinner - April 14th
1973. Prizes, contests, prog ram, swap
shop, CW contest, e tc. For informa
t io n write WA7NRO, 355 Baltimore,
Longview, Wash. 98632. $3.25 per
head.

MATTOON HAMFEST
The Moultrie Amate ur Radio Klub

of Mattoon IL will hold its 12th
an nual hamfest at the Ame rican
Legion Pavilio n in Wyma n Park,
Su llivan IL on 29 April. Fo r fu rther
info write Robert Boyer WB9AAV,
Secretary of MARK, P.O. Box 327,
Mattoon IL 6 1938.

Thanks to John K3SLJ
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IF YOU DON'T HAVE A MOUNTAIN
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.. .there are other ways to get your repeat
er's antennas off the ground. OUf cover
photo this month shows intrepid alpinists
Bill Stephens WBIlCAB (in the tan coat) and
Richard K. Brown WIlEMU installing the
feed line to one of two Cushcraft antennas
for the WIlEMU 16-76 repeater in Winfield,
Kansas, at the 600 foot level of a commer
cial tower. The tower looks high enough in
the groundhog's view at the left .. .but it
must have tripled in height by the time the
photographer swung out o n the rigging at
the top to take the cover shot.

The photo above shows WlI'EMU assemb
ling the Cushcra ft antenna and, below,
WBIlCAB and WIlEMU are readying the coax
fo r the long haul uphill.
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· ••.• Social Evenu continued from p. l 7.

RALEIGH HAMFEST
The Raleigh NC Amateur Radio

Soc iety will haiti th eir first annually
scheduled hamfest on Sunday, April
15th, at Dorton Arena (indoorsl on
the State Fairgrou nds in Raleigh. In
door flea ma rket, meetings (MARS,
OX, FM, NETS), YL!XY L program,
and prizes. Talk-ins Saturday night
and Sunday morni ng on 3923 kHz
and on 14 6 . 94 simp lex,
146.28/146.88, and 146.04/146.64.
Overnight camper parking ava ilable
for $2.00. Fo r info write RARS Ham
fest, P.O. Box 171 24, Raleigh NC
27609.

ROCK RIVER HAMFEST
The 7th an nual Roc k River Rad io

Club Hamfest will be held o n Sunday,
April 8, 1973 at the Lee Cou nty 4-H
Center in Amboy ~ L. Advance ticket
price is $1.50 and gate price is $2.00.
Prizes - free coffee and donuts from
9-10 a.m. - indoor facilities. Talk-in
will be on .94. Note: Absolutely no
fire arms permitted I I T ickets are ava il
able fro m Carl Karlson W9EC F, Box
99, Nachusa IL 6 1057.

ONTARIO
CENTENNIAL STATION

The Burli ngton Amateu r Rad io
Club VE3 RAB is ce lebrating the cen
ten nial of the Town of Burlington,
Ontario, by operati ng a centennial
station for the duration of the 1973
year. The specia l call sign of VA3RAB
will be used and ack nowledgement of
co ntacts will be with a colorful 3
section fo lding OS L card. Operation
during all major contests will be part
of VA3 RAB activity.

ROCKAWAY AUCTION
The Rockaway Amateu r Radio

Club will hold their Annual Spri ng
Auction and FMers Get-Together on
Friday evening, April 27th, at B p.m.
Location will be Hall of Science Build
ing, World's Fair Grou nds, Flush ing
Meadow Park, Queens NY. Auction
will be open fo r ama teu r rad io gea r.
Doors open at 6 p.m. For furthe r info
write RARC Auction Committee, P.O.
Box 341. Lynbrook NY 1 1563.

JOHNSON CITY HAMFEST
The Fourteenth Annual Hamfest ,

sponsored by the Southern Tie r Ama
teur Radio Clubs, is scheduled for
2:00 PM, April 14, 1973, at St. John's
Ukra nian Hall, Johnson City, New
York , Admis sion to lectures and flea
market is free; awards and excellent
din ner held to $5.0 0. For tickets or
furthe r in forma tion, write STARC,
P.O. Box 11, Endicott NY 13760.
Advance ticket sales only by April 11,
1973.

A PRI L 1973

B.A.R. K. S.W.A.P.
The New Jersey Bergenfield Arne

teur Radio Klub's annual SWAP &
SELL Sunday Apri l B, 1973, Bergen
field Recreat ion Center, Legion Drive,
Bergenfield. N.J . For further tntorma
tion write Robert Winter WA2DZ E,
Bergenfie ld Amateur Radio Ktub, 57
Clin ton Park Drive, Bergenfield NJ
07621 . Call 384·3232 9 a.m.-6 p.m.

BALTIMORE HAMBOAEE
The Greater Baltimore Hamboree

will be held Sunday, April 8, 1973, at
10 AM at Calvert Hall College, Put ty
Hill and Goucher Boulevard. Towson
MO (1 mi Ie south of Exit 28 Belt
way- Interstate 695), food service,
flea market, prizes, REGIST RATION
$2.00. No table charge or percentage.
Info : Joe Lochte, 5400 Roland Ave.,
Baltimore MD 2 1210.

DEKALB HAMFEST
The Kishwa ukee Amateur Radio

Club of DeKalb, Illinois is having a
hamfest on May 6, 1973, 8:00
AM-3:00 PM. Locatio n is th e Notre
Dame Center, indoors, 3 miles south
of DeKalb off Rte 23 - signs posted.
Admission is $2.00 at the door, $ 1.50
advance sale. For detai ls write Box
473, DeKalb IL 60115. Talk-in will be
on 146.94 and 52 simp lex, 13-73 and
7258 k Hz.

SHARON MA AUCTION
The Sharon Amateur Rad io

Association is planning an auction on
the 29th of April 1973. It will be held
at the home of David Fisher
WA1lXE, 30 Ames Cou rt, Sha ron,
Mass. Free coffee and donuts wi ll be
served! The auction will begin at 1:00
p.m. For information, please contact
Robert Linsky WN 1OW l, 21 _Harold
St., Sharon MA 02067.

MARYLAND-POTOMAC
HAMFEST

The Maryland·Potomas Area Ham
fest will be held at Westminster, Sun
day, April 29th, 9 :00 to 5 :00. Regis
t ration of $2.00 also includes flea
ma rke t or tail-gate sales. Professional
food and beverage cateri ng. Parki ng
for 400 cars. All customa ry hamfest
events. Information from K3DUA or
K4LHB per Callbaok address. Talk-in
on 146.94.

LICENSE FEES
Initial License S 9
Renewal $ 9
New Class $ 9
Modif ication $ 4
Special (,:1'1 11 Sign $25

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

Federal Communications Commission
GettysburgPA 17325

NEW~"ROIllJCTS

CLEGG 27B

When the Commission pulled the
wraps off the 147 MHz segment of the
FM band, the Clegg 27A was suddenly
in need of a transmitting ability for
this meg. It could already receive on
either the 146 o r 147 meg segments of
the band, so there was no problem
there.

The addition of one more crystal for
the t ransmitter fixed the problem and
presto: complete coverage of the en
t ire two megs, transmit and receive.
Onwers of th e A model can get info
from Clegg on adding that extra
crystal, which is simple .

The question that comes to a great
ma ny minds is this: why spend 490
c la ms for an FM rig when you can get
one for ha lf that which does pretty
well? It is ever the question of price 'IS

perfection . Why buy a Rolls when a
VW will get you there?

If you live in a one repeater locality
(does anyone live in a one repeater
loca lity?) you don't need to wo rry
much abou t saving money on crystals.
Of course if you ever travel out of
your area that is a different horse
color. But if you live or visit some
place li ke New York, New England, or
even Califo rnia, then you will begi n to
scratch you r head over the crystal
problem unless your name happens to
be Valpey or Fisher.

Take New England, fo r an ex
ample - you need crystals for just
about every 146 and 147 meg pair ,
plus some fo r the we irdos - a total of
about thi rty pairs of crystals if you
want to be able to hit everything.
That 's sixty crystals. At $3.75 each,
you have blown $225. Around New
Yor k you' ll probably need even more,
with abou t 35 pairs being par fo r th e
course. Ditto California . When you
add in $200 for crystals to the price
of a rig, the 27B begins to appear to
be much mo re of a bargai n.

When you co nside r that even with
tha t big handful of crysta ls, y·o u can' t
come close to h itting all the channe ls
that you can with the 278, the econo
my grows ever clearer.

Continued on p. 114 ... ..
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YOU'LL NEVER
HAVE TO BUY

CRYSTALS
AGAIN!

FREQUENCY SYNTHESIZERS \"''''~~\~~~Lf''
"Off 1" I"IL\~~I''i\

O~

MODEL , ST·140

Price : $129.95 ppd.
T e sted . guaranteed and
com plete with mobile
m ou nt i n g bracket . til t
sta n d an d transmitter
matchin g kit .
N OTE: NY State residents
add sales tax.

CHECK THE ADVANTAGES OF A VANGUARD SYNTHESIZER OVER OTHER BRANDS..•
I No fNcrophonOCI . c..1M .. _ m(>bol.......... bu'"Cly rOllds • M";ngonl .. «:C:U'K yof .0005'" IS P¥tI CW" ""lloonl_ the "'f".'",
• FI .,4-..;e 'r~'*lCY .nd """._ OUU!WI down 10 dB . (excluding o f -10" to +GO" C. .... th • p_ ..... ""*'.11,I•• r;ompe."Utd Ctylral1tlM

h¥mona o f ou tput 'r~ whICh _ uM'd in ,t.. ,•.,...iU ", 'IIQUWn no oven. Opel.lft a"l S MHz. lor It..,. ched:,"'11 ... ttl WiIV Iftll."..._ ".1 Includes It "ro t, ......., lor 1:_1'.... lonllerm ")i"'i! dr 'h
• AH OUlpul fr~1ft ..........ted dirllC1l" Irom the v eo .... Ihout the • Fall ,_ lime of onl" 3 mil~wc:on6t lor • 10 KHI . S1~ dl... ..

... 01 mull,phe" end.~m-Iore I~ of 1Ub- .....""""'<CS. frequency end • ' II'fnOt lt control , gated outlX't '""P1 ifoer for pulh ' lo- Ulk
• Now . ..ail.ble ...Ih outputs ,n the 6, 8. 12 ...cl 18 MHl . ba'ldl ~lIon,

(eof1"e1Pond"'l!l 10 ," MHz. di,l .1t.,i"9! tor d irect IUbililut ion 01 • No I'!u n ling 0' 11Il1e lock111 WIll'! 10me o the' IVnll'le$i rer'l
IrllWTlil1ing Cry l ll l, . MOl" Ol.IIPUI frequencill..., being~ ..lil.,le , . Ope,111I f,om 10 10 15 vee. 3 PfKlllon '19JII IOI'I .limlnl le Inpul
C.1l UI if you don' l_ wIllll you need. voll. f1uclullions. e.n 11I10 be used on 110 volll AC wilh 'smell 12

• Enl l,. frequencV &PPlIar'I ",. line on cle_ d"l' 11 11I0 gueawork or menl. voliln &mP P<l"'oer su pply .
Idd,t 'onl: Thumbwf>.1_Io;lws provode 1111, ~"I' • .el'on 01 1000 • Smallesl lire of "'v c_I'C..1 synthe1tur, Onlv 1-318" hogh. J.W·'
c......... In 10 KHr. IUoPIfrom 140.00 10 149.99 MHr. WIde, S" 1ong

• 50 ohm IlUIPuI ....:l Implld.-.ce tr.,...fOl"l'!Wf k ll l ilows use .1 "V dllt.-.<:e • A ll le' I .., moUtlled in h ogh qulllity insutlled toek.15 It'd 11I1 pw1I ...
from t,_lIet. mlIrked.

....... lilCtu...:l by VANGUARD LABS rlllOWle<l for quil llV ..nee 1952.

NOTE: Our 45 MHz. recei....e synthesizers may be ready by the t ime you read this. Call us for details.
IMPORTANT: When ordering be sure to state the output frequency you v.I!Int.

PRE-AMPS CONVERTERS VHF FM RECEIVER

ell crvstal-con troued ch an
n els e Available in your choice
of frequencies from 135-250
MHz in anyone segment from
1-4 MHz wide e I.F. band
wi d th (channel se lectivity )
availab le in you r cho ice o f
±7 .5 kH z or +15 kH z. e 8-pole
q uar tz filter a n d a 4 -pole cera
mic fil t er gives m ore than 80
dB rejection at 2X channel
ban dwidth e Frequency t rim
mers fo r each crystal e ,2 to .3
.uvolt fo r 20dB quietinl e Dual 
gate MOS F ET S and integrat.
e d c ircu i 1$ e Self-contained
speaker an d e xt ernal speaker
jack e Mobile mount and tilt
s ta n d e Anodized aluminum
case. 6" x 7 " x 1-3 /8 " .
Model F MR·25Q-ll price :
135-180 MHz $ 11 9 .95
181-250 MHz $ 129 .95
Price includes one .00 1%
crystal. Additio nal crystals
$6.95 each .

11 CHANNELS .135-250 MHz4CI dB GA IN 2.5 - 3 .0 N .F . e 150 MHr
2 RF _.e. '<ri t h t ran.en t prot..,ted
d lLll........ MOSf'ETS . ive this "Onvertft
the hilh 'Iin lind low no_ you need 10.
reeei""'. vny welk ..nab. The mi ....
l:tIIe is . 1&0 II dulll1.lte MOSFET a . it
IP'elt,b reduces spW'iou. rnizinl P1"oducb
- sonw by IS much u 100 dB over 0111
obtained wi l h bipolar miun. A bipolar
o.,ilI.I l or usin. 3rd o . Mh o ven o ne
plu.-in cryatals I. foUowed by • h ar
m o nic b. n d p ass rutee• • nd whe.. neC....
... . y 'n . d di lional .mp ll tler is uHd to
....u ... 11'1.. corr..ct . mo u nt o f d.ive t o th..
miz.r. AWlibble in your ehotee o f inpul
f...qlH'nciu from ~-3~ "1H z ...d w ilh
any o u l pu l you choo"" within this .......
Th.. u...b l.. bIndwidth is IPProZ . 3'" o f
th. input freq_ncy wllb • m.s>lln'lum o f
4 MH • . Wider b andwidth. Me neillbl<'
on special o . d er. Altbou'" any frequ.n ·
c, com bina t io n i. poaible ( ind ud in&
co nv" . Una up) besl m u lti are obtlinf'd
if you ch o o,", en outpu t fr eq uen c y no t
mo... t han 1/3 or I.... Ihan 1 /20 of t he
input freque ncy . E nclo...d in a 4-3 /8 " z
3" :It 1· 1/4 " a1umlnum ('All" with Bille
receprac jcs. powe r a nd an tenna lransfer
l wi tc b . Thousandl 0 1 0 ... eonv...t . n ...e
now in usop by ..wfled cus tomen. ITlIny
of whom .....o".mnwnt c efK' i... and
uni" ..nilie• .
Mocht 407 price '
5 -200 MHz .. , •• , , ••....... S49 .9 r>
201 -3~ MHz , .. ....• S ~4 .9~

PrIe n includ.. .OO~'" e ry.tIo l. Additional
ery.tI.1lI '~ .9~ each .

,
,,~-

-

HIGH GAIN. LOW NOISE
35 d B p o wer l ain, 2 .5-3.0 dB
N F. a t 150 MHz. 2 stale. R.F.
p r o tect ed . dual-gate MOS
F ETS. Manual gain control
and provision for AGC. 4·3 /8"
x 1-7 /8 " x 1-3 / 8 " alu mi num
case with BNC receptacl es and
power switch. Available fac
tory tuned to the frequency o f
your choice from 5 MHz to
350 MH z with ap p roximately
3% bandwidth. Up to 10 %
B W. available o n special o r
d er.
Model 201 price:
5-200 MHz. . . . . . $24 .95
201-350 MH z $28.95

HOW TO ORDER:
All t"- ile,"" on thil p_ ... ...il.ble "",Iy from
V.n""..d Labs. For rwatrwl1 iI<>d converte<1. 11111I
rnodiII ,npul lind OU'Pul frilQUilnCiel lind bMd
_ Ih __ illPPltCIIbI<t . R.... I In lutl, inclucl'''9
IIIin t.. if yOl.l ...de ,n New York 51ale. d i_ 1 10
ViII'IP>I'n:I l.Il:>l. P_ 'nclude I)OIliIgI by- .......
perciIII 1)011. For ... _II or 1PiIC'iI' deliwry Indudl
' . "1 lfTIOunl ; • • C8IS ."W be munded. Send
money order or Certifie<:l check lor 1eu..- sh ip""n!.

VAN ARO LAB
Call 212468-2720 for fast C.O. D. shipment .

196-23 JAMAICA AVE. HOLLIS, N.Y. 11423
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Burton H . Syverson W9HD

LOW COST
2050 Coral Ave.
Aurora IL 60506

FM DEVIATION METER
M ost electronic experimenters have a

lo t in common . They like to own test
gear, have limited fund s, li ke to be origina l
and have a hard time finishing one project
before their mind wanders off to a new one.
Another thing is that they may not really
need the piece of gear they se t o ut to build .
Nevertheless, the junk box is usually raided
(along with the bank account) and the
curiosity is generally satisfied . With this kind
of background it is little wonder that I se t
ou t to build an FM deviat io n meter without
even owning an FM rig. The fas cination
provided by exploring different possibilities
of design at minimum cost presented too
much temptation to resist. The result of this
ma dness is the following unit , a lot of lost
sleep and a few more gray hairs.

The searc h for a low cost F M deviation
meter started with th e idea tha t the low cost
hand held Public Service Band rece ivers
might offe r a n approac h to the problem . The
possibility of easily retuning those 30 to 50
Mllz and 146 to 175 Mll z receivers to 6 and
2 met ers evoked promise . Another possi
bility was by tuning to the frequencies of
the multiplier stages of 220 and 450 MHz
transmitters, frequency deviat ion at their
output could be determined by multiplying
the value by the same amo unt the signal
would be multip lied in the t ransmit ter.

Investigation showed that the 10.7 MHz
i-f discriminator output vo ltage change was
very small (as expected). In addition , the I : I
receiver dial would make it hard to cen ter
t he received signal at the crossover point of

The deviation meter makes a neat portable package that is an invalua ble aid to anyone on FM.
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Fig. 1. Schematic of the devia tion meter,

t he rat io detect or . Th is is importan t in orde r
to get repeti tive results. Even th ough the
transmitter to be che cked would be close by.
the possibility exists that another nearby
transmitter could upset the output o f the
ratio detector and upset the read ing. The
decision to add another tuneable converter
after the 10.7 MHz i-f solved some problems
with the following results:
I . Difficulty in tuning the signal was elimi

nated . Any signal heard through the re
ceiver is heterodyned down to the 3.95
MHz range. The conversion osc illator
tuning rate is much better.

2 . Other signals which might appear in the
10.7 MHz range are attenuated .

3. By using an intermediate frequency inside
an amateur band , the calibration is easier.

4 . The out put voltage per kHz deviat ion is
much greater.
For the unit in Fig. I, a 146 to 175 MHz

P.S.B. rece iver (usually fo und at h amfests)
was used . The 10.7 MH z i-f signal is tapped
o ff the primary winding of the ratio detector
transformer through a sma ll coupling capaci
tor and shielde d lead . Due to the very sma ll
coupling capacito r the de-tuning effect is
minimal. The signal is amplified by transistor
oI. Its purpose is to regain some of the
signal lost by the capac itive voltage divider
action of C I and th e shielded lead capaci
tance. In addit ion , it he lps to iso late the vfo
from the receiver and furn ishes a lo w im
peda nce source fo r mixer stage Q 2. The vfo
tuning ra nge is 6.5 to 7.0 MHz to hete ro-

dyne the incoming 10.7 MHz signals to
3 .9 50 MHz. The ULN211lA integrated cir
cuit is a combina tion limiter amplifier and
quadrature detector opera ting at 3.95 MHz.
Transistor 04 fu nctions as an ac amp lifier
for driving the rectifier and meter circuit.
Co ntrol R20 is used to provide a small
forward bias voltage for D 1. This grea tly
im p roves the linearity of the meter at the
low end of its scale. Transisto r 05 fu nc tions
as a I k llz audio oscillator. Its output is used
to modulate the tran smitter requiring adjust
ment. It is also h elpful fo r checking the ac
voltmeter section or whenever a low level I
kHz signa l is needed. The whole u nit is
powered by 8 C cell flas hlight batteries. The
current drain is approxima tely 30 rnA.
Smaller batteries may be used.

When using the meter it is only necessary
to tune the signal on the rece iver until it is
heard in the speake r. Nex t, vary C I I (i-f
tuning) and cente r the signal with meter M1
in the ce nter of the " S" curve (see Fig. 3)
with SW3 in the " tune" position . Switch
SW3 to " read ." By using the audio from jack
11 to modulate the transmi tte r, the clip ping
level may be read.

Construc tion

The unit is built in a 6 x 9 x 5 in . Bud
utility cabinet fitted with rubber feet and a
carry ing handle . The receive r is bolted to the
fron t panel. The receiver can be removed for
servicing by u nsnapping it from its case.
Black plastic tape arou nd th e seam of the
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case prevents the receiver from accidentally
coming apart. Prior to mounting the receiver
to the front panel, the i-f output lead should
be installed. This consists of capacitor CI
connected at the top of the primary winding
of the 10.7 MHz ratio detector transformer.
The opposite side of CI connects to the
center of a length of very small diameter
shielded wire or coax. The shield is connec
ted to the circuit ground in the receiver.
Having a schematic of the receiver will help
you locate the correct point at which to
connect C1. Lacking this. it is possible to
determine the correct point by using an rf
probe or high frequency scope with a low
capacity probe. Look for the point of
highest signal level at the last i-f transformer
when tuned to a nearby transmitter. Check
that the signal disappears when the transmit
ter is turned off. Also check for de collector
voltage at this point to make sure you have
the primary and not the secondary or
tertiary winding of the ratio detector trans
former. Drill a hole through the rear cover of
the receiver just large enough to clear the
small shielded lead. Control R21 and capaci
tor CII are mounted to the front panel. All
other controls are of the screw driver ad
justed type and mounted on the circuit
board . The meter, jack JJ and switches SWI,
2, and 3 are the only other components
fastened to the front panel. Not having the
patience to design PC boards, the circuit was
built on vector board. The only precautions
are that shielded leads should be only as long
as necessary and that Ll and 1.3 be sepa
rated to reduce any tendency for the IC to
oscillate.

Testing and Alignment
Prior to applying power to the unit it is

wise to check for shorts with the integrated '
circuit unplugged. Operate the power switch.
Connect the common lead of an oscilloscope
to the ground jack and TP4 to the vertical
input lead. The output of the I kHz oscil
lator should be viewed when the audio
control (R2 I) is advanced. Retu rn the con
trol to zero output.

In order to calibrate the meter it is
necessary to make a new scale. At this point
it must be decided what the maximum
deviation will be. Should indications in

'"

lOOK
lOOn
lK
150n
47K
4 .7K
1.5K
27f1.
330n
47n
1M pot.
10K
1K pot.
2K pot.
2.2K
47of1.
10 pF
.01 IJF
50pF
1000 pF mica
250 pF mica
470 pF mica
100 pF variabl e
200 pF mica
4 .7 pF

.1 IJF
10IJF25V
.471JF 25V
100 IJF 25V
1 J.LF 25V non polarized
100 pF
lN34A
HEP 802
2N706
40T no. 34 3/~' diameter

(Miller 4406)
22T no. 26 3/8" diameter

(Mill er 4405)
88 mH toroid
SPST toggle
OPOT toggle
Q-looj.lA
ULN2111 A IC ISprague)
Black t ip jack
Red tip jac ks
N.C. pushbutton
3 circuit jack

'"

0"0"

c

o

L2

PARTS LIST
R1, 13
R2
R3
R4
R5
R6, 16, 17, 18
R7,8
R9
Rl1,12,23
R12
R14
R15,24
R20
R21
R22
R25
C1
C2,17
C3,6,10
C4
C5,8
C9
Cl1
C12
C13
C7, 14, 15, 16,

17, 19
C20
C21, 23, 25
C22,26
C24
C27
01
01,4
02,3,5
Ll ,3

L4
SW1,3
SW2
M1
Ul
GNO
TPl--4
PBl
Jl
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inductor L2 until the vfo is hea rd in the

Fig. 2. Calibration circui t. Comple te instructions
are given in the tex t.

receiver.
In subsequent tests a 75m transmitter

connected to a dummy load may be used as
a signal source. An unmodulated rf generator
may also be used. In the la tt er case . the
introd uction of signal to TPI should be
through a co upling capacit or. In ei t he r case
the signal should always be maintained at
the limit ing level o r above unless othe rwise
no ted . When using the transmitter as a signa l
source, start with the drive contro l at mi ni
mum to avoid damage to the semico nduc
tors. If you cannot get enough pickup with
this method, attach a short rad ia to r to the
center lead of the coax ial cab le feed ing the
du m my load . The I kHz oscilla tor outpu t is
adequate for sett ing the con t rol R 14 u p to
20 kH z deviation o n the meter. Should you
desire the full-scale reading of the me ter to
read above th is value, check at a lesser
deviat ion (i.e., 5 k Hz o n the meter scale) . If
a wide ba nd oscilloscope is to be used it may
be necessary to bypass the input leads to
keep rf patterns out.

Disabl e the vfo by shorting out capaci tor
C7. If the IC is not in its socke t, temporarily
remo ve power whi le it is installed. Set switch
SW2 to the "tu ne " position . The meter
should read approxima tely o ne-ha lf scale .
Connect a t est lead or short piece of wire to
TP I. Tune your tra nsmitte r up o n 3 .950
MHz in the CW mode so the output can be
easi ly varied. Connect a VTVM with rf p robe
(or wideband oscil loscope) from the gnd
jack a nd T P2. Using the lowest range o n t he
VT VM. couple just enough energy from the
tra nsmitter to get a read ing. Ind uctor L3
may no w be tuned for ma ximum indication
while keeping the input level below the
limitin g level of the IC. It will be noted that
the meter in the unit behaves like a zero-

9-12
VOLTS

•

Esc, IK.. •
GNO TP3

IK

DEV . MTR
...... VERT
...... INPUT •I"" IK

- ~uF

The circuit board is mounted on the back panel
of the cabinet wi th the test jacks along the top.

excess of 15 kH z be desired, it will be
necessary to check the linearity o f the
particular quad rature de tec tor. This is good
to do in a ny case. T o increase the linear ity it
will be necessary to emp irically shun t L3
with high values of resistance until t he
desired linearity is achieved. In my case I
chose t 5 k Hz because the linearity is very
good and most t ransmitters are adjusted to
devia tio ns within t his range. With the devia
tion being proport ional to the o utput
voltage sh ift of the IC, it is o nly necessary to
calibra te the meter as an ac voltme te r. T his
is done by fee di ng a known signal into the
Q4 ac a mp lifier with SW2 in t he read
position. Before introducing the signa l set
control R20. (This is done by setting R 14
toward its ground end. Slowly advance R20
until there is a barely perceptible movement
off of mechanical zero.) Monitor the input
of Q4 with an oscilloscope (or o ther su itable
means). Use T P3 with an external osci llator
at I k Hz o r T P4 with the cal ibra te push
button held down , to int roduce signaL In
troduce a su itable signal ( up to 2V peak to
peak) as mo nitored on the scope. Se t the
scope gai n so the signal occupies the same
number of d ivisions on the scope as k l-l z you
wish to indicate. Advance control R 14 until
the meter indicates full scale. By reducing
the oscillator output and noting the scope
readings, intermediate points o n the scale
may be calibrated. Next set the vfo to
fre q ue ncy by tuning a 40m receiver to 7.0
MHz. Se t the osci llator capacitor C I I to
approximately one qua rter meshed . Tune
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3.90 3.91 3.92 3.93 3.94 3.95 3.96 3.97 J.98 3.99 4.00MHl

vertical gain adjustme nt and switch ing to its
ac amplifier, the trace should again move to
the zero line. Turn the transmitter off. Move
the scope lead to TP4 an d adjust the audio,
output co ntro l R21 so the negative and
posit ive peaks coincide with trace excu rsio ns
just noted . Depress the calibra te pushbutton
and adjust R 14 to rea d the devia t ion. Should
the audio level be insufficien t , adjust for a
lesser deviation such as sett ing the audio
level to one-half of what is requ ired and
calibrati ng the meter to o ne-half of full
scale . Release the calibra te push-button and
set switch SW2 to tune posit ion . The me te r
should read somewhere in it s mid-range. As a
further check, the transmitter output can
again be increased to the limit ing level. T he
meter needle should move above and below
the center as the t ransmitte r is moved above
and below 3.950 MHz.

All that is le ft to do now is to peak LI to
3.95 MH z. With the ou tpu t o f the transmit
ter reduced to zero, co nnec t one end of a
test lead to the junct ion of R I and R2.
Slowly increase the transmitte r o utput to get
an indication o n the rf voltme te r connected
to T P2 . Peak inductor LI. Yo u can now
remo ve all con nect ions. The me te r should be
oera t iona l.

The term "calibrate" is a misnomer to
some ex tent as the instrument does not
conta in a standard . However, if the value of
signal was checked at TP4 with an ac VTVM
and recorded whe n R 14 was set, it shou ld be
easy to rech eck MI using the same ac VTVM
(connec te d to T P4) calibra te pushbutton.

...W9HD

Conclusion
No doubt the design could be ch anged to

provide such fea tures as peak deviation
indica tion (instan ta neous peak indication
may be viewed with a scope a t T P3) but the
origina l inte nt was to construct an adjusting
tool, not a monitor. As with all projects
there is a lot of hindsight and plen ty of
second guessing. The fact this particular
mixer use d funct ions as a noise gen erator
gives rise to this kind o f thin king. Even
though this does not present a problem (as
the me te r is used o nly on strong signals), I
can not help wonderin g if a Mark II model is
not in the offing .

- 2 .0V

Fig. 3. Response curve of the quadra rure detector
without any resistance shunting coil L3. Zero
voltage represents the quiescent state of the Ie
measured at TP3. This is the level to which all
o ther points on the CUlVe are re ferenced to.

- 1.0V

- 2.5V

- 1.5V

·' .OV

center meter monitoring a di scriminator "S"
tuning characteris tics. L3 should be tuned
for the center of the "S" curve (same meter
reading as before signal was in troduced).

Remove the power and connec t the te st
circuit shown in Fig. 2. The scope must have
a de vertical amplifier. Before applying the
power again, se t the oscilloscope trace to the
zero line with the de amp lifier o n and with
no signal applied ( tra nsmitter o n stan dby)
operate the "power" and " read" switches of
the deviation meter and apply power to the
test circu it. The oscilloscope trace will pro
bably move from the zero line . Return it by
using the I K potentiometer of the test
circui t. Turn the t ransmitter on an d slowly
raise the ou tput level until the rf voltme ter
connected to TP2 indicates the limiting level
has been reached . It may be necessary to
retune L3 if the scope trace is not o n the
zero lin e. Vary the transmitter frequency
above and below the center frequen cy the
amount corresp onding to the ma ximum fre
quency deviation you desire to read . It is
desirable to set the scope vertica l ga in so this
devia tion moves the scope trace an even
number of squares. No te the amount the
trace mo ved . Wi thout moving the scope

O.OV

- O.5V

- J.OV
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2 METER FM TRANSCEIVER Model SRC~146A

Frequency 143-149 MHz
(2MHz spread)

Number of channels 5
Supplied wi th 146.94 simplex,

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

RF. output 2 watt minimum
Sensitivity better than 0.4

uv / 20 DB 0 .5.
Aud io output 500 mw
Meter monitors battery vol tage on

Tx, S Meter on Rx
Current drain 620 ma Tx.

15 rna Rx standby
Size . . . 8318" high x 3" wide x 15/8" deep
Weight 24 OZ., less batteries

Options: Private channel (Cr e SS), external mic, or mic-eoeener.
stubby flexible antenna, desk top charger, leather case.

Suggested
Amateur
Net Price

NEW 2 METER REPEATER

SCA-RPT- '

All solid state. 2M , lOW, FM
REPEATER. Buill-in C.O.R.. adju stable

carrier delay and time out timer.

Write tor complete specifications and cost.

Standard
COMMUNICATIONS CORP.

213 /775·6284 ·639 North Marine Avenue, Wilmington, California 90744



T he RCA insulated and protected dual
gate metallic oxide semiconductor field

effect transistor type 40841 is quite a
device. I don't work for RCA but I ani quite
fond of their products as you can gather.
This device has up to 32 dB gain as an rf
amplifier at 44 MHz and is useful up to 500
MHz without neutralization . It also features
a low noise figure .

In the course of using them in the rf and
mixer stages of a two meter FM receiver
recently (see 73 , December 1972) I en
countered a few things which cannot fail to
be of interest to the homebrewer, They were
new to me, and I have lately turned the half
century mark in my electronics experience.

In case you are not familiar with the
40841. here is some information: It is
intended for use from de to 500 MHz and
has a wide dynamic range, which is good for
busy channels crowded with loud signals and
weak ones. and has low cross-modulation
performance over the age range , which is a
good item if your neighbor has a KW. The
gate no. 2 acts as a shield between gate no. I
and the drain, similar to the screen grid
effect in tubes, and helps eliminate the need
for neutralizing. It requires negligible power
for age, its input impedance is high and is
little affected by age action and therefore
the tuning doesn't change much. The back
to-back internal diodes clamp at about ten
volts, protecting the gates and cutting off
large noise transients too.

Their price is not what you might expect
for all that performance, as they sell for
under a buck in quantity!

You should probably order several when
you buy, as they are only sample tested at
that price, and you should then test them
yourself. In spite of this, I have found no
bad ones in about 50 so far. If you've got
the money, buy 3N200's, which are a little
better, and are aU tested (but you'll have to
pay four times as much). They are good for
amplifiers, oscillators, mixers, video amps,
dif-amps, frequency multipliers, and a lot
more .

Figure I shows the rf amplifier in pic
torial form in case you want to build a
quickie . It will show a large gain right away,
around 30 dB, or one thousand times in

APRIL 1973

Bill Hoisington K1CLL
Farcver Farm
Peterborough NH 03458

TAMING

THOSE HOT

500MHz

FETS FOR

2M FM

Working with high gain FET's on
2 meters Can be a problem unless
you know what to expect. KleLL
provides good working knowledge.

plain English . With reasonable bypassing, no
self oscillation will occur at 147 MHz , and
tuning will be good and straightforward.
However, several small peculiarities were
noted, one happening when C2 was operated
quite a way from the 147 resonance point, a
click being heard. Note that I like to
measure, look, and listen to what goes on
when I'm working on a new circuit. This
takes an rf voltmeter, a small scope, an af
amplifier, and a small speaker. It is well
worth the trouble. Without listening, for
example, this little demon wouldn't have
shown up until later - probably the first
time you turned it on after installing it all in
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Fig. 1. Top view of the rt amplifier assembled on a copper-elad circuit board. L l and L2 are 5 turne
No. 18, 2 em lon g, 1 em diam., tapped at 1~ turns from cold end. Note: When ins taJJin g C2 and C3,
position adjusting screw at ground side. AU trimmers 1-12 p F, AReo 420.

Fig. 2. Side view of the rf stage after the shield has
been added.

After rep laci ng the 147 MHz tuned diode
detector testing unit I was using with a 400
to 600 MHz one, su re enough , lots of 600
MHz power was fou nd. A zero to ten rnA
meter was pu t in the drain circuit and
showe d a rise from 8 rnA up to 9.5 rnA
when watched carefully . I was pushing the
mils to make the trouble sh ow up more.
Normally around 4 to 5 mils of curre n t is
use d. With various sized sma ll metallic
probes, the short grounded port ions o f C2
and C3 were found to be very touchy a t 600
Ml-lz, a sure confirmation o f UHF power
being present. Unwanted in th is case, to say
the least.

You may have seen comme rcial circ u its
with a three hundred oh m resistor in the
collector line going to the tuned circuit . This
may stop spurious, bu t does that satisfy

a metal cabinet! Using these th ree facilit ies it
was found that the "click" was in reality
600 MHz power being det ected by L. O.
harmonics as it swe pt by. UHF oscillat ion
causes nasty things to happen . Your rf stage
and mixer become noisy and unreliable and
your i-f tuning meter takes off. This is very
difficult to find and trouble-shoot, but well
worthwhile getting rid of. You see, if you
want really good filtering ac tion, for 147
and against other frequ encies, you should
tune Ll and L2 to 147 in good style, which
is done with C2 a nd C3. Eleme n tary, of
course , but then wh at happens? The same
thing that I have seen in a good af amplifier,
which oscillated at 200 MHz, and in my
Gonset Communicator 3, which - brand
new and straight from the factory ~ had 500
MHz oscillation in the plate circuit of the
cascode stage. I cured that one with a I pF
capacito r. Remember tubes? In this case C2
and C3 resonated the FET to 600 MHz, with
L I and L2 merely acti ng as rf cho kes. This
action was not easy to cure , and it took me
most of a weekend, so I'm passing the dope
on to you hoping it will save you time and
trou ble. If it gave me a headache after fifty
years of electronics, I defy a newcomer to
lick it easily , exce pt maybe by luck, or
compromise , which is not good .

\.COPPER CLAO
BASE BOARD

FET 40841

SOLOER

t
2.~ cm

T 1.
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SHIELO

.. .K IC l. L

Fig. 3 . Top view of the rf stage indicating the
position of the shield and the .01 bypass.

/

Jn6usfru

NOVICE -VF O
Wired, solid-state modules
t o m ake a V F O!QRP Xm tt r .
As low as $ 17 . 40 , less case
etc .

E f il I Ispecially or ham s

NO FOOLING! Real Bargains
GR EA T performance-52 1
Astatic:Hi-Z ceramic &
c oil co r d , PTT . $ 5 . 95 post
paid in the USA.

AMECO 2 m eter
filter reduces
TVI and receiver
cross-mod. A
value a t $ 9. 95
p, paid.

~
CALL:Tues.!Sat.-Noon!5PM

Al McMillan W~JJK

(712) 323-0142
WRITE: HOBBY INDUSTRY

4ST Box 864
Council Bluffs, Iowa - 51501

you? If so, read no furt her. If you want to
know the rea l dope. read on. It finally boiled
down to the sa me old story, only more so.
The source , which is th e r ET eleme nt
corresponding to the emitte r o f an o ld
fash ioned bipolar transistor, or the cathode
in days of yore, simp ly need ed a lot mo re
caref ul UHF bypassing, and C2 and C3
needed a litt le shield ing from each other. A
thin brass shee t ridged over th e FET output
lead (drain), as shown in Fig. 2, ke pt C2
from receiving fee dback from C3. A sma ll
bypass (. 0 I) was then solde red to the case o f
the FET and co nnected to the shield , as
shown in Figs. 2 and 3. Tha t was it ! Luckil y
the FET is made mo stl y of silicon and a lso
tha t the case is internally co nnected to the
source . Yo u can use a small homemade
clamp . so lde r the .01 to it first , then put it
on the case of the FET if you're the
ultra-careful type. No UHF oscilla tio n has
been found since then in th ese amplifiers.
On 147 there has never been any, so you are
left with a good sta ble unit .

Again , note that th is e ffec t is a particu
larly treacherous one. It does not sh ow up
on 147 as oscillation, but rend ers life miser
able through its side effects of noise and o n
the i-f performance . T here is an od d tunable
rise on the tuning meter. excess noise, and
BFO-like sou nds in the ou tput.

With two stages of this " ba tte ned-down"
r f', the gain is terrific at 147 MHz, perhaps
more than y ou may need. Just put in one of
those little square trim pots (500 oh ms or
I K) in the source lead and you can live
bappily with everyth ing quiet, ba nd-filt ering
ac tion of 5 good tuned circuits o n 147 MH z,
and co ntro lled rf gain .

IN
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"\ 2 METER FM • • • •

Complete Stocks . .. All Major Brands
We're Trading High . . . Get Our Ouote!

THE HAM SHACK

Two Meter-S.2 db Power Goin
Create a vast improvement in your two meter

Colinear Mobile Antenna performance! Get the advantage of 6 db gain
t ransmitting--6 db gain receiving., 5.2 db gain over 1/4 wave ground Both are yours in the Hustler Model G6-144.

plane the antenna designed to establish, SWR at resonance . .. typica lly 1.1 :1 who is who on two meters., Bandwidth . . . 7 MHz fo r 1.5:1 or
bette r SWR

MODEL G6· 144 • .. $39.95, Power Rating . . . 200 watt s FM, Height. includ ing mount . .. 78 " ELECTRICAL:, Radiator ... 17-7 PH stainless steel • 6 db gain over 114 wave ground, Field adjustab le for lowest SWR plane
• Omnid irectional radiat ion cat-

tern
CHOOSE FROM TWO VERSIONS • 50 ohm feed impedance

MODEL CGT· l 44 (illustrated) antenna com- o Fie ld adjustable
o SWR at resonance _ typicallyplete with trunk lip mount tor easy. no holes 1.1 :1mstauauon on side or edge of trunk lip. I SO " " 6 MHz bandwidth for 1.5,1 0<swivel incl uded tor adjustment of antenna to better SWRabsolute vert ical. Supp.ied operational with
o Power rat ing_ 250 watts FM17' MIL spec RG-S8-U and PL·259 transce iver

connector factory attached. Antenna is remov-
able from mount. Shpg. Wt. 3.34 tbs. $36.95

MODEL CG-l44 - Antenna on ly with ~"-24 NEW-TRONICS CORP.base to fit all standard mobile ball mounts.
Shpg. Wt. 1.84 tbs. $24.95 15800 COMMERCE PARK DRIVE

BROOK PARK. OHIO 44142

CRYSTALS
Immedi ate Shipment on Crystals for

Regency Drake S8E
Standard

$3.50 each
Nearly all frequencies in stock. Please add
50d per total order for postage and handling.

F lo r ida residents add 4% tax

Mail Orders Shipped Promptly Factory Authori zed SALES &
Anywhere. LET'S TRADE! SERVICE All Major Ham Lines.

TOP TRADE-I N - MAST ER CHARGE CREDIT
"Buy it fro m Bill" at

THE HAM SHACK
2116 BEE RIDGE RD . SARASOTA, FLA. 33579

\. Bill - WB4JFK (BI3) 921·4602 ~
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Herman Cone III WB4DBB
Rr 4 Box 493D
Chapel Hill NC 27514

TWO MORE

TWO METER AMPLIFIERS

I n the December issue o f 73, I described
an amplifie r that would deliver 25 watts

output when driven wit h 5 to 7 watts. In
this article, I am presenting two mo re
inexpensive amplifiers that, when used to
gether, can take 100 rnilliwatts and amplify
it to about 7 watts - enough to drive the 2 5
watt amplifie r. If you want, you can elimi
nate th e first stage and get 25 watts output
when driving the last two stages with a I
watt rig, such as the T R-22 . AU of the three
amplifiers are sui table fo r loading in to a 52
ohm ante nna o r another amplifier, so y ou
have several optio ns that you can take,
dep ending on available drive and desired
output.

Amplifie r No. J is easy and very inexpen
sive to build. It takes 60 to 120 milliwatts
and puts out from 1 to 1.6 watts. Be sure to
keep the drive from exceeding J20 rnilli
watts. I built mine on a piece of single sided
glass epoxy board. All parts go on the
copper side except for Q, which mounts flat

Bottom of the 1 watt amplifier showin g rne
transistor and its heat sink.

against the other side with its heat sink. I
used a HEP 502 heal sink. It kept the
transistor cool enough after two hours
operat io n, but I added a small str ip of
aluminum to be extra sure . The 2N4427 is a
very rugged device , and is used as a driver in
the HR-2, RMV, and several other transmit
ters. I must admit that I used some ideas
from W9 ZT K's article in the J uly issue of 73

Fig. 1. Schematic diagram For both the 1 wa tt and
6 watt ampliFiers. Refer to the respective parts lists
For values.

C'" LI
1.001

QI '

, l.-,
;,

lRFC 2 C2

IN

RFC I +13.5V

OUT

Top view of the 6 wall amplifier.
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5499 5
amateur net

AC·l0 Po wer Supply provides
a base for the TR·22. Powers
AA-'O and TR·22. Charges
TR·22 nicads. Supplies 13.8V
up to 3A from 120 VAC
60 Hz input.

$39.95 amateur net

Power Amplifier
Greatly increases transmitting distance
covered by your 2-meter transceiver

..
FEATURES Single stage solid-state power am
plifier using balanced emitter VHF power tran
sistor with VSWR protection. • Use with T R·22
or any transceiver with up to 1.8 watts output
power . • 10 dB power increase _ At least 10 watts
output @ 13.8 V DC. • No relays - auto mat ic
transmit/receive switching - Small size

SPECIFICATIONS. Frequency Coverage: 144-148 MHz.
• RF Output Power: 10 Watts minimum at 13.8 Volts DC and
rated input power. • RF Input Power: 1 Watt nominal, 1.8
Watt maximum . Receive Loss: Fraction of 1 dB - unnotice
able • Antenna and Transceiver Connectors: Type 50·239
.8 Semi-conductors. • Power Requirements: 13.8 Vo lts DC at
1.5 Amperes . - Size : 2" H x 2·1/16"W x 5·1/2"0 . (5 1 x 52 x
140 mm)

R. L. DRAKE COMPANY14>I!IiBD 540 Richard St., Miamisburg, Ohio 45342
S Phone; (513) 866-2421 • Telex: 288-017

for part of the layout. The 2N4427 stage,
when properly tuned , should give at least 10
dB o f gain ~ wh ich turned out to be a little
better than the 2N3866 I tried .

Amplifier No . 2 is almost identical except
for o nly tw o circuit changes. One is a
sligh tly larger loading capacito r (which

13 . 5 VOLTS

•
IN

Top view o f the 1 watt amp li f ier.

PARTS LIST 100 mW·1W AMP
Ql - 2N442 7
L 1 - 3Y..T no. 18, 0.7 em I.D., 1.5 em

long
C1,2 - 4-40 pF IARCO 4031
RFC, - 2Y:rT no . 18.0.7 em I.D.•

plus ferrite bead
RFC2 - 3T inside 6 hole 200 M Hz

ferrit e bead

Fig. 2. Full size PC board layout (copper side) for the 1 watt amplifier. Black areas show wh ere copper
has been removed. A Jl parts excep t transisto r and heal sink are mounted on copper side. Be careful not
to ground the transistor case or hea t sink as it is internally connected to the collec tor.
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r-r- ' 3 5 VO LTS'- -r

RFC2 OUT

PARTS LIST 1-6W A MP
Q1 - 3N3925
Ll - 3~T no . 18, 0 .7 em 1.0..

1.5 em long
Gl - 4-40 pF (A RGO 403)
G2 - 7- 100 pF (A RGO 423 1
RFC1 - 2%T no . 18. 0 .7 em

1.0.• p lus ferrite
bead

RFC2 - 3T inside 6 hole 200
M Hz ferrite bead

Fig. 3 . Full siz e PC board layout (copper side) for the 6 watt amplifier.

happened to be in my junk box). The ot her
change is th e transistor, Q2. It is a Motorola
2N3 925 which I chose for several reasons:
(I) It isn't too expensive ($5.35 in single
quantities) , (2) It is easy to mount and work
with , and (3) It can put out 6 to 7 watts
with 1.4-1 .6 wa tts o f drive . The board
layout is some what different, because the
device has a different package and requires a
larger heat sink . For a heat sink, I moun ted a
piece of 0 .7 ( ~ ") aluminum under the
board, using 0 .7 e m (W') spacers . The lea ds
o f the device all went through a 0.8 cm
(7/16") hole in the board. The leads were

then bent over and so ldered to their
appropria te areas . Make sure the transistor
nut and the spacer screws are secure before
you solde r the transistor leads. Also , don't
let the case of the device (near the leads)
touch anythi ng , as the case is connected to
the collec tor. The stud on the o ther end is
electrically isolat ed from the elements in
side , so it is no t necessary to insu late it fro m
t he aluminum heat sink. Be su re to use a
good q ua lity heat sink compound here .

Tune-up of both amplifiers is stra ight
forward - you tune for maximum o utput. If
you build both of them, tune the lo w power

")Ii,, \ 1/ \VS-1W OA \

\ \

CLEGG 100 1M lOOMW 2N 4421 1·1.5W 2N~25 'JW 2N5591 ''''TRA/lI SMITTEA (AMP I) (AMP 21 (AMP I I

I

\ Ii \ 1/
HN ~OA

\
TR-22 OR OTHER H .5W 2N1925 'JW 2N5591 ".

lW. RIG (AMP 2) (AMP I I

Fig. 4. Vario us methods of connectin g the amplifiers for gettin g different power outpu ts. The
amp lifiers can all be built on the same board with shie ld ing between sections or on separate boards
con nec ted via shor t p ieces of coax .
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ANT.

TRANSCEIVER

•

JUMPER

RELAY IN "T" POSITION WHEN TR ANSMITTING

INSERT AMPS HEliE Sf7NO RELAY NU DE D

I-TRANSMITTER

,

RECEIVER

Fig. 5. Two ways to connect the amplifiers when
using either a separate receiver and transmitter or a
transceiver.

stage first. It should then be re-tweaked,
after connecting it to the 7 watt amp. You
may have to squeeze or stretch LI, but
not by very much. When driven by the
2N4427 , the 2N3925 shoutd give around
6-7 dB of gain. Together, they should

Side view of the 6 watt amplifier showing heat sink
de tails.

34

All RESISTORS 100 12 2 WATT CARBON

Fig. 6. A simp le dummy load [or tuning the
amplifiers. Keep runeups short when running 25
watts.

detiver at least 15-16 dB gain. When tuning,
it is advisable to use a good rf indicator, such
as a Bird Thruline or other VHF indicator.
Also, be sure to use a 52 ohm non-inductive
load.

If desired , these amplifiers can drive the
2N5591 amplifier(December 1972 73 ). You
can then get 25 watts out when driving them
with one of the small International Signal 2
meter boards. I recommend keeping the
voltage on the ISC board around 10 to t I
volts, as the output transistor goes bad if
anything over 12 volts is applied.

If you have a rig that puts out I to 1.5
watts, simply eliminate the 2N4427 stage,
and you can get 2S watts output using the
last two stages.

Also, be sure to put the amplifier(s)
between the transmitter and the T-R relay.
If you put it between the relay and the
antenna. your receiver will not function as a
received signal won't feed through them. If
desired. you can use a DPDT relay to swi tch
the amplifiers into the antenna line when
transmitting. and out when receiving.

. ..WB4DBB
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"MINI"

Tom Yocom WA0 Z HTIl
21 Bayberry Road
Acton MA 01720

REPEATER

CONTROL

PART

SYSTEM

ONE

,

A ft er designing and building a rather
elaborate fully digital 2 meter repeat

er control system (a fu U description of this
syst em has been published in book form by
73 Inc., Peterborough NHl, it has been
challenging to design and build a " Min i"
repeater con tro l system. The new system
provides the most frequ ently desired re peat
er services, e mp loy s a minimum of parts , and
furnishes reliable, trouble-free service . The
resulting sys tem is fully described here. The
repeater con tro l sy stem was phy sically con
structed in a way which allows it to he
quickly removed from the normal interface
circuit ry. A companion diagnostic lest set
(DTS) was built to provide a way of verify
ing proper operation o f the system logic . It
will be described in Part II.

The control system is used in conjunction
with a 2 meter transmitter and receiver and
the following " support" circuits :
I. Carrier detector
:. Burst Tone Decoder
3. Touch Tone Decoders for three frequen-

cies; 941 ,1 209 , and 1477 Hz
4 . Telephone Ring Signal Detector
5. Transmitter Keying Circuit
6 . Tone Generator for identification
7 . Audio Changeover

APR I L 1973

This combinat ion of basic elements
enables the syste m to provide two funda
mental services:
I . A basic repeater fu nc t ion opera ti ng in

either o pen or closed mode ; closed mode
means that a burst tone is required .

2. An automatic phone patch mode allowing
incoming as well as ou tgoing telephone
cal ls.

The Repeater Mode

When o pera t ing in the repeater mode,
access can be either o pe n or closed . If closed
operation is desired , either burst access ,
whistle-up , or con tinuo us tone squelch can
be employed . A z-mtnute timer limits con
tinuous transmissions to no more than two
minutes; th is provides a fo rced sh utdown if a
spurio us signal persists o n the input freq uen
cy .

The Autopatch Mode

The autopa tch mode is en te red when a
user transmits the Touch-Tone ..*" charac
ter. In th is mode the transmitter is keyed
conti nuously for the duration of the patch.
The 2-minute timer is reset each time the
input signal ceases - this prohibits a false
shu tdo wn. A l-minute timer provides con
trol o f the telephone line; if the user fails to
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Fig. 1. Anticipator and identification scheme.
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Each of these modes exhibits both de...
sirable and undesirable charac terist ics. The
third approach does not generate a large
number of superfluous LD.'s as does number
2 and does not generate an J.D. "ou t-o f-the
blue" - as much as three minutes after the
last period of usage - as does case I . (Case I
is part icularly annoying if the repeater o ut
put is lo cated o n a popular simplex frequ en
cy . A simplex QSO may begin following a
period of repeater usage and then be tem
porarily QRM'd during the finat t.D. that the
repeater generates.)

An anticipatory identification scheme is
provid ed in the " Mini" repeater control
sys tem. The logic assu mes that a lack of
transmitter usage for 8 co ntinuous seconds
implies that the usage period has ended and
that an LD. is therefore appropriate. If the
users taiiend , o r at least respond in less th an
8 seconds, the repeater will identify only
once every 3 minutes followed by a final
LD. at the end o f the usage period .

By changing a single re sistor, the antici
pator's time period can be adjusted to suit
your own particular taste . If the time period
is equal to zero seconds, the repeater will
identify as in case 2 ; if the time period is
greater than th ree minutes, the repeater will
identify as in case 1. The anticipator dis
courages the use of the repeater by only a
single user, l.c.. one person going through
the repeater and the o ther person operating
simplex o n the o utpu t frequency. With an
anticipato r, the simplex user must transmit
through the ..time window " that exist s
between the end of the repeater 's transmis
sion and the start of the I.D. (Sec Fig. 1.)

Figure 2 shows h ow th e anticipator and
3-minute timer work together during a
per iod of repea ter usage.

transmit at least o nce each minute, the
autopatch is released and the repeater mode
is reentered . This timer provides system
recovery in the event the user is unable to
retain control (drives out of range, transmit
ter fails. etc. ). The user terminates a tele
phone ca ll by transmitting the Touch-Tone
" -iT" charac ter. The system then reverts to
the repeater mode. The rep eater mode is also
entered if the 2-minu te timer expires when
the syste m is functioning as an autopatch .
(This means that th e user transmitted con
t inuously for two minutes.)

In o rder to provide the user with co nt rol
over the ca lled par ty during those times
when the radio party is transmitting , the
contro l logic produces an " audio swit ch
over" signal which can be used to alter the
audio input to the transmitter . This circuitry
can be used to switch the transmitter's input
to a tone genera tor { t' ma rker" signal) or
ano ther source of audio such as the re
ceiver's output. Such circu itry assu res the
sys tem user that the telephone party will not
" ta lk behind his back" and thereby broad
cast profanity or o ther illegal transmissions.
If such an undesirable transmission occurs
while the user is listening, the called party
can be silenced by the user keying his
transmitter. If a "marker" signal is used ,
semi-privacy results since the user's voic e is
not heard on the o utpu t frequency.

The system logic thus maintains control
over the transmitter and telephone line
under all conceivable condit ions.

Identification

The Federal Commu nicat ions Commis
sion requ ires that repeaters identi fy at five
minute intervals during the period o f usage.
When use of the repeater ceases, it is
desirable to have the repeater identify im
mediately. This presen ts a dilemma : each
time the transmitter shu ts down it may
imply the end of a usage period ; on the
other hand , it may be the case that users of
the sys tem are not making quick exchanges.
Three modes o f opera tio n come to mind :
I . Identify every three minutes
2. Identify every time the transmitter IS

about to shut down
3 . " Anticipa te " th e end of a usage period

and then identify
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Complete with: Dynamic Mike,
O-l-S Carrying Case, 120 VAC
and 12 VDC Cords, Speaker!
Headphone Plug and 10 Ni-Cad
Batteries.

AA-22 Amplifier $149_95
MMK-22 Mobile Mount $9.95
BB LT-144D Hustler Ant. $27.95

Versatility plus! . . . in a

2 Meter fM Transceiver

Over-the-shoulder, mobile, or at home
Com plete ly transistorized, compact, portab le.
Capacity for 6 channels. Built-in telescoping
antenna, and connector for external antenna,
Use barefoot or with accessory amplifier. Ex
ternal 12 VDC or internal ni-cad batteries,
built-in 120 VAC battery charger.

GENERAL: - Freq. coverage : 144·148 MHz. 6 channels, 3
supplied • Push-to-talk Xmit • DC Drain : Rev, 45 rnA;
Xmit. 450 mA _ Size: 5-3/8 " x 2-5/16" x 7-1 /8". 3-3/4 lbs.

h

RECEIVER : • Transistorized crystal-co nt rolled superhet. 1st ~ii.
IF: 10.7 MHz, 2nd IF: 455 kHz. Ant. Input Imped : 50 ohms

< • Sensitivity : 1 1J.V or less/20 dB S+N/N • Audio Output :
"'~ 0.7 W. Built-in speaker.-. ~. ':' i &
d TRANSMITTER. RF Output over 1 W • Freq. Dev. adj . to %I 15 kHz max., factory set to 5 kHz. I
*," i,t" "". ~~:::::'~~ xl>;;;:::Will&$K:t&" -~ ::&;;; }'t ;fJt1L d±£.'1IDtK::NU COillW;) t tff f :;J::$

R L DRAKE COMPANY14»mm!Dt• 540 Richard St., Miamisburg. Ohio 45342
• • I Phone: (513) 866-2421 • Telex: 288-017

'"
Tone Access

The " Mini" repeater control system pro
vides the circuit ry necessary for correc tly
operating the system as a burst access,
whistle-up , or con tinuous tone repeater. The
logic associated with the access method
includes a circuit that "remembers" that a
tone has been received. A timer is used to
govern how long the system remembers that
a tone has been received. If the timer is set
to 5 secon ds, tailending is allowed fo r 5
seconds and the effective loss of signal d ue
to flutter or ch op is filtered out o f the logic.
A long time period, for example 5 minutes,
would implement a " whistle-up" repeater

that would remain available, and open, for at
least five minutes; continued use would
cause the system to remain active indefi
nitely . Simple internal wiring changes will
implement a continuous tone access sy stem.

System Logic

The " Mini" repeater control system was
implemented using TTL logic devices be
cause these devices are currently available at
at trac tive prices. Whereas a more state-of
the-art approach to identification could h ave
been used, e.g ., use o f ROM for iden tifier
memory , TTL gates were used throughout
because of their availability.

FINAllD. VIA
ANTICIPATOR
DUE 10 a-SEC.
PAUSE

8

3 MINUTES to.,
OCCURS DURING END OF USAGE1
USAGE PERIOD

r--"lJTTT
2 3 5

TIME (SECONDS)

Fig. 2. An ticip ator and 3-min ute tim er working toge ther.

[

USAGE BEGINS, I.D.
IS PENDING

ITT
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IN485B

of the Signetics NE555 lo w-cost l .C. timer
o ffers an economical source of accurate time
signals. Such a device would represent a very
significant improvement over the circuit
use d in this syste m. See Electronics, May 8,
1972 , page 127. ) In order to cha nge the
circuit s cha rac teris tics, Rx and ex were
appropriately chosen . The clock pulse gen er
ator used a valu e o f 693 K ohms for Rx and
.1 micro farads fo r Cx to produce a comfor
table J.D. speed. A "standa rd" 68 ,uF capaci
to r was chosen for Cx fo r all of th e timers.
Experimental data was then plotted to
ge nera te the gra phs sh own in Figs. 4 and 5.

Figure 4 is used to selec t Rx for the
antic ipator and burst access timers, wh ile
Fig. 5 is used to selec t Rx for the I , 2, and 3
minute timers. Using these graphs you can
adjust the t imers to the time periods you
prefer for your part icular repeater installa
tion .

The basic u nijunction timer circu it in
cludes a consta nt curren t source for charging
Cx to minimize the effects o f voltage varia
tions. Qu ality componen ts should be used to
minimize the effec ts of temperature changes.
To evaluate the effects of tempe ra tu re
cha nge, a "stan dard' circuit was construc ted
with a time period o f 73 seconds. The c ircuit
was then placed in the family deep fre eze
and finally in the oven. When operated in
the deep freeze « 10

0
F.) the t ime period

was 84 seconds; the oven (1 45
0

F) yie lde d a
time period of 77 seconds. Resist or Rx was a
precision resistor and Cx was a 68 fJF
tantulum capacitor. (Most o f the noted time

_5

10K

2N2369 aJTPUT

47

410

330

2N4852

4.7K

Fig. 3. Timer circuit.

ENABLE· "O"
RESET· "I " »--~~~

INPUT ()()Q

R,

Timers/Clock

The timers and clock pulse genera tor
were implemented using th e "standard" cir
cuit shown in Fig. 3. (The recen t appearance

The logic can b e fun ctionally broken in to
several sec tio ns:
I. Timers - A 5-second, 8-second, I-minu te,

2-minute, 3-minute timer and the clock
pulse generator for the iden tifier.

2. System Control- The rep eater and auto
patch functions.

3. I d e n ti f i er - Cha rac te r generat or ,
charac ter counter. and tone genera tor
control.

4 . Decoding - Generating a specific se
quence of do ts, dashes, and blanks.

5. External Int erfaces - Formal inputs and
outputs.

ROOM TEMP
KlVOlTS

'\..J 1486 OHMS/SEC.

ROCJ.A TEMP
10VOOS

f"\.., 1486 OHMS/SEC.

50

350

7500

45000

-
~37500

'"-~30000
4

~22500

~
15000

I MIN 2~ " MIN

510152025303540
TIME (SECONDS)

50 100 150 200 esc sec 350 400
TI ME (SEtXlNOS)

Fig. 4. Graph used to determine Rx fo r th e
an ticipa tor and burst access timers.

Fig. 5 . Graph used to determine Rx fo r the 1, 2
and 3 m in u te t imers.
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period cha nge can probably be traced to a
cha nge in the unijunction 's intrinsic stand
off ratio ).

From a logical point of view, the timer
circuit has a single input and a single o u tp ut.
Time is accumu lated when a logic 0 is
applied to the input. A momen ta ry logic 0 is
produced a t the output when the time r
expires ; e.g ., if a continuous logic 0 is
applied to the in put of the I-minute timer , a
momentary logic 0 will be produced at the
out put o ne minute later.

System Control

The sy stem contro l logic was implemen
ted using 9 integrated circu its. These n ine
Ie's con tain two a-input ga tes, six 3-input
ga tes, and twenty-four 2-inpu t gates; 3 1
gates are used. Twe lve of these gates are
connec ted in a cross-coupled manner to
implement simple set/rese t flip-flop s for the
following memo ry fu nctions :
1. Has an access tone bee n received?
2. Has a valid signal been received?
3. Is the syste m operating in the rep eater

mode o r the au topatch mode?
4 . Has a 2-minute timeout occurred?
5. Is an 1.0. pe nding?
6. Is an LD. in progress?
7 . Has a " ." been received ?

Figure 6 shows the system control logic.
Since the timers are all easily adjusted to suit
an individ ual system ' 5 needs by selec ting the
value for Rx , Fig . 6 shows the timers in a
general 2-terminal manner. Although various
operational charac ter ist ics can be implemen
ted by selec ting time values d ifferent from
tho se discussed in the text , for ease of
discussion, the sy m bolic timers are inter
preted as follows:

Timer A 5-seconds
Timer B l-rninute
Timer C 2-mi nutes
Timer D 3-minutes
Timer E 8-seconds

NOTE: In the discussion th at fo llows an
t .C. pin will be referred to by an I .e.
ide n tifier fo llo wed by a dash and a pin
number, i.e., £ 2- 7; a fli p-flo p will be re
f erenced by the identifiers of the two gates
used 10 implemen t the flip-flop. e.g.. A21A3.

The memory flip-flops are co mposed o f
the following gates:

APRI L 1973

A A2 and AA ]
This flip-fl op is set when an acc ess tone is
rece ived. It is reset 5 seconds after the
carrier is remo ved fro m the input frequen cy.
When th e syste m is opera ting in the patch
mode, the flip-fl op is constantly se t to
nullify the need for a burst tone. Pins AA2-6
and AA2 7 are the set terminals and AA3-13
is the reset terminal.
A2 and A 3
This flip-flop is set when a valid signal has
been received ; pin A2--5 is the set terminal
and pin A3-8 is the reset terminal.
B4 and ct
This flip-fl op specifies in which mode the
sys tem is operating; pin 84-12 is the set
terminal and pins C l - l , C I-2, and C I-3 are
the reset terminals. If the flip-flop is reset ,
the system is functioning as a repeater.
£2 and £ 3
This flip-flop is set when a 2-minute timeout
occurs ; pin E3-9 is the set terminal and pin
E2-5 is the reset terminal.
Gland F4
This flip-flop is set when a request for the
transmitter is granted; the flip-flop thus
indica tes that an J.D. is pending, i.e. , eventu
ally required ; pin GI-I is the set terminal
and pin F4-1 3 is the reset terminal.

D3 and G4
This flip -flop is se t when an J.D. is in
progress ; pins D3-11 and D3-1 2 are Ihe sel
terminals and pin GR-1 3 15 the reset
terminal.

BB2 and BB3
This flip -flop is used to prohibit the H. "
charac ter from en tering the telephone line
when the patch is being accessed . The
flip-fl op is set at the end o f th e first "* ,,

charac ter; additional " . " ch arac ters are then
allowed to pass to the telephone lin e . Pin
8B 2-5 is the set terminal and pin 883-9 is
the reset terminal .

NOTE: Flip-flo ps implemented using cross
coupled gates are set by ap ply ing a logic 0 to
the set pin; they are reset by applying a logic
oto the reset pin.

The remaining gates are used as co nven
tional NAND gates (if any input is a logic 0 ,
the ou tpu t will be a logic J ; if all inputs are
logic I 's the o utpu t will be a logic 0 - . With
TTL logic, "ground" is a logic 0 while the
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power supply (through a suitable serres
resistor) is a logic I .

Each of the logic gates performs an
esse ntial function in the total contro l sys
tern. The following pa ragraphs describe the
detailed operation of the logic .

Gate A I applies a logic 0 to the set
terminal of flip-nap A2/A3 whenever a
carrier is simu ltaneously accompanied by a
logic I output from the access tone flip-fl op
AA21AA3 decoder. If an access tone is n ot
required , pin A 1-2 can be connected to pin
A I-I . When the carrier leaves the input
freq uency, the carrier signal becomes a logic
o thus rese tt ing nip-flo p A2/A3 via pin
A3-8. In this manner, fli p-flop A2/A 3 teUs
(via pin A2-7) whether an accep table carr ier
is being received . In this imp lemen ta tion, the
simu ltaneous presence of carrier and burst
tone sets the flip-flop while loss of carrier
rese ts the flip-flop . If a continuous tone
squelch system is desired , pin A3-8 should
be moved from A 1-1 to A 1-2 . This change
causes flip-flop A 2/A 3 to be reset when the
tone is lost rather than when the carrier
leaves (they would in fact normally leave at
the same time). Connected in this ma nner
gates A J , A2, and A3 perform a simp le
ANDing operation . The "access tone" signal
applied to A 1-2 is derived fro m the c ircuitry
composed of timer A and gates AA I, AA2,
and AA3 . By appropriately selec ting the
time period of timer A, several modes of
operation are possible . With gate A J connec
te d as shown in Fig. 6, the logic implements
e ither a burst access or whistle-on repeater .

If the pa tch mode is not in progress,
AA2-7 will be a . Iogic 1; therefore, when
ACCESS is a logic I , indicating the presence
of a tone , gate AA I will apply a logic 0 to
AA2-6 thereby setting nip-flop AA2/AA3 .
With AA2/AA3 set , gate A I recogn izes the
presence of the burst tone until such time as
AA 21AA 3 is reset. Timer A func tions as a
" lo w pass filte r" in tha t short dura tion
interruptions of carrier will not cause
A A 2/A A 3 to be reset. If timer A has a
period of 5 seconds, A A 21AA3 will not be
reset unt il 5 seconds after the input signa l is
removed . This allo ws for "tailending" by
users not eq uip ped with tone burst genera
tors. If time r A were red uced to zero
seconds {i .e. , replaced by a single conductor)
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tailending would not be possible : also, a
mo me ntary loss of signal , due to chop or
flutte r, wou ld reset AA2/AAE and thereby
disable the transmitter. It is th ere fore evi
dent tha t a no n-zero value for timer A is
appropr iate.

If timer A were set to have a five minute
time period, a carrier could leave the input
fo r five minutes before nip-flop AA2/A A3
would be reset. When opera ted in this
manner, the logic implements a " wh istle-on"
repeater ; a user can whistle to genera te a
tone that in turn sets flip-flop AA2/AA3.

To implement a continuous tone access
system (a tone must be present all t he time)
A3-8 is connected to AI -2 and the input to
timer A is connec ted to AAI-I , AA 1-2, and
AAI -3. In this case , timer A de termines ho w
long a loss of tone will be tolerated; agai n a
non-zero time is desirable to offset the
detrimental effects of chop and flutter.

Fli p-flop AA2/A A3 is permanently set
when the patch mode is en tered ; this feature
is provided by input AA2 -7 being connec ted
to the systems mode control flip-flop B4/C I.
If this co nnection is omitted (AA2·7 then
connected to AA2-6) burst tone will be
required during patches. The present of the
tone may be annoying to the party on the
telephone ; o n the o ther hand , the tone may
be regarded as a way of informing the called
party tha t he is ta lking on a radio circuit and
that the radio party is going to speak.
(NOTE: If continuous tone operation is
emp loyed , AA2-7 should be connected to
AA2-6. Since co ntinuous tone systems use
nearly inaudible frequencies the tone wo uld
not be objectionable; furthermore, if AA2-7
is co nnected as shown in Fig. 6, flip-flo p
A2/A3 would never be reset since the output
of gate AA I would never go to logic On

If the mo de of operation (open -or closed)
is to be controlled on a selective basis by
either a locally opera ted manual control
swi tch or by a remote control fac ility (via
UHF or Iandline), the ACCESS input to gate
AA 1 should be interfaced to the "outside
world" through a suitable interface circu it
(See Fig. I 0) When tone access is desired ,
the output of the tone detecto r should be
applied to AA I ; when the repeater is
"open," a logic I should be applied to AA I.

If pin A2-7 is a logic I , then if the R PTR
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FM-21 120 MH z TRA NSCEI VER

escape from the 2 meter crowd

The all new

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

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

Amateur Net $299.95

CHECK THESE FEATURES

• 8-10 watts output (minimum).

• Speech clipping.

• Sensitive receiver-.25 p,V (max.)
for 12 db Sinad.

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

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

• Monolithic crystal filter.

• Compact. 7" x 2*" x 9"

h7i"~ /1/"AO DIVISION_______ tl/TERJlATlOI/AJ ~"i....- _
~,.. 3050 Hempland Road, Lancaster, Pennsylvania 17601

0.0.."°
Tel : (717) 299-3871 Telex : 84-8438

•
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ENABLE input is a logic I , gate BI will
produce a logic 0 output. Gate C2 "gathers"
transmitter requests; a request consists of a
logic 0 supplied to any of C2's inputs. These
inputs are termed "transmitter requests"
since the transmitter is keyed only when the
2-minute timer has not expired.

Gate E4 processes the transmitter re
quests by simultaneously examining the o ut
puts of gates C2 and E2. Pin E2-7 is a logic I
unless a 2-minute timeout has occurred. If
the two inputs to E3 are logic I's, then the
output of E4 is a logic O. Gate D2 gathers
valid transmitter requests; any logic 0 input
will cause the transmitter to be keyed via the
external inferface circuit connected to pin
D2-9. When gate E4 passes a transmitter
keying request and applies a logic 0 to pin
D2-8 , it simultaneously sets flip-flop GI /F4
via the application of the logic 0 to pin
G I-I ; when flip-flop G I /F4 is set it indicates
that an I.D. is pending. Note that the other
inputs to D2 (pins D2-6 and D2-7) do not
set flip-flop GI-F4. One of these inputs is
from a local test switch whil e the o ther is
from the identifier control flip-flop D3/G4.
(Note that if the identifier 's request for the
transmitter did set flip-flop G I/F I then the
system would identify every 3 minutes
whether the system was in use or not! The
logic allows the identifier access to the
transmitter even if a timeout has o ccurred.
Thus, after a time out, an identification will
o ccur.

Gate EI controls the 2-minute timer ; if
either input is a logic 0 , the timer will be
reset by EI's logic I output. Pin EI -2 is a
logic I when the system is operating in the
repeater mode since pin B3-9 will be con
stantly held at logic 0 when in repeater
mode thereby holding the output of gate B3
at the logic I level. Consequently, when gate
C2 receives a transmitter request , pin EI-I
also becomes a logic I. With both inputs a
logic I, the output of gate E I is a logic 0 and
the 2-minute timer runs. If the 2-minute
timer expires, its logic 0 output is applied to
pin E3-9 thereby setting flip-flop E2/E3;
with this flip-flop set, gate E4 blocks the
transmitter requests normally passed to gate
D2. When the system operates in the auto
patch mode, the transmitter is keyed con-
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tinuously fo r the duration of the pa tch but
the 2-minute timer is reset each time the
input carrier leaves .

Gate B3 samples the mode flip-flop
B4/CI and the signal flip-flop A2/ A3. If a
signal is not present (pin A3-11 is a logic I)
and the autopatch mode is in effec t (pin
B4-14 is a logic I ) then both inputs to gate
B3 are logic l 's and the output is thus a logic
O. This resulting logic 0 is applied to gate E I
pin EI-2 which in tum generates a timer C
reset signal (logic I ). Observe that at this
point the transmitter is keyed and the
2-minute timer is not running. Although this
initially see ms to be incorrect , if the user
fails to transmit within one minute, the
l -rninute timer will cause the system to
revert to being a repeater. When this occurs,
the lack of input signal will result in no
transmitter request and the transmitter will
no longer be keyed .

The autopatch mode is en tered when all
of the inputs to gate D 1 are logic l 's . This
occurs when the AUTO PATCH ENABLE
signal is a logic I and the two tones
representing , .• " are detected . Under these
conditions , the output of gate DI becomes a
logic 0 thereby sett ing flip-flo p B4/CI. The
autopatch mode is terminated when the
proper two tones representing "#" -a re re
ce ived which in tum app ly logic I inputs to
gate A4. The resulting logic 0 output from
gat e A4 resets flip-flop B4/C I ; the system
thus reenters the repeater mode . Pins CI-2
and C1-3 provide two additional ways to
exit the autopatch mode: pin CI-2 is
connected to the I-minute timer while pin
C1-3 is connected to the 2-minute timer.
Thu s the au to patch mode will be explicitly
terminated when the "if ' is rece ived and
implicitly terminated whenever a one o r two
minute t imeout occurs. Figure 6 shows
TO NE 1 and TONE4 strapped together since
the ". .. and "#" have one tone in common,
namely, 94 1 Hz.

The "." character IS a convenien t auto
patch acc ess character; however, transmit
ting the " *" character into the telephone
line will generally cause a "reorder" tone to
be generated when the central office is
expecting a series of digits. (Any of the 16
Tou ch-Tone characters may be sent after the
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call ed party has an swered .' The " Mini"
repeater control syste m employs spec ial cir
cui t ry to inhib it the con nec tio n of t he pa tch
unt il th e access charac ter has ceased. Ga te
BB 1 and flip-fl op BB~jBB 3 assure that the
patch will not be attached to the telephone
line until after the .. * " charac te r has bee n
rece ived.

If a .. *" is being received , p in 0 1·5 will
be a logi c 0 and pin B4- 14 will be a logic l.
Whe n the tone ceases , flip-flop B4/C I is set
and pin 01 -5 is a logic I. Consequently,
both inputs to gate BB I are logic 1'so The
output o f BBI is th erefore a logic 0 which
se ts fl ip-flop BB2jBB3 . This flip-flop is
in terfaced to a transistor switc h which
operates the relay associated with con
necting the patch to the telep hone line . The
flip-flo p is rese t when the patch mo de is
t erminated - pin 8B3-9 becomes a logic 0
and causes the flip-flop to reset. Note that
while the first .. ... cha rac ter is "blo cked "
from the telephone line, additional ....,
characte rs will be passed . This allows the
user to place calls to automatica lly answered
comp ute r systems that migh t in turn req uire
the caller to send special charac ters su ch as
the ..... and "#."

The l -rninu te timer is contro lled by gates
F I and F2 . Gate F I causes the timer to be
rese t whenever a valid signal is presen t an d
the system is in t he repeater mode ; when
both of the inputs are logic I '5 , the resulting
logic 0 output is applied to gate F2 thereby
causing pin F2-? to assume a logic 1 which
functions as the I -minute time r reset signal.
Ga te F 2 will also produce a logic 1 output if
pin F2·5 is a logic 0 ; t his is precisely the case
when the system is in the repeater mode (pin
B4-14 is a logic 0). This inhibits t he
l-minute timer when it is no t in use . Gate
F3 is provided to inver t th e ou tput o f ga te
F I ; gate F3 produces a logic I output when
the system is in the autopatch mode and a
carrier is prese nt. The output o f gate F3 is
used to con tro l external circuitry for se
lecting an alternate t ransmitte r au dio in put
signal during those times when the user is
tra nsmitting.

Gates G2 and G3 work in conjunction
with the Beeco nd timer, t ime r E, to imp le
me nt the a nticipa to ry identification logic.
The 8-seco nd time r is enab led whenever t he
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t ransmi tte r is not keyed (ga te 02 's o utpu t is
a logic 0) . when th e timer e xpires it pro
duces a logic 0 which is inve rted by ga te G2
thereby applying a mome ntary logic I to pin
G3-S.lf a n J. D. is pending. flip -flop Gl jF4 is
set (pin G 1-3 is a logic I) and so both inputs
to gate G3 are a t the logi c I level : the result
is a logic 0 o utpu t fro m gate G3 . Whe n the
logic 0 outpu t is applied to pin D3- I I,
flip-flop D3 jG4 is set. With fl ip-flop D3 jG4
se t, pin G4-14 is a logic 0 and the J. O. clo ck
pulse generator is enabled (see Fig. 7). When
the 1. 0 . is complete , a logic 0 is applied to
pins F4-1 3 and G4- 13 by the ou tput of gate
Z (see Fig. 9) thus re setting the L D. circuit
ry .

Flip-flop D3 jG4 ca n be set by the
3-minute timer's output and also by a local
1. 0 . request switch; both o f these signal
sources apply a momen ta ry logic 0 to p in
D3-12.
Ena ble Signa ls

It is significant to observe a nd understand
the effect of the two enable signals o n the
system's opera tion. The A UTO PATCH EN
ABLE input only controls entry in to the
patch mode ; removal o f the AUTOPATCH
ENABLE signal during a patch d oes not
cause the patch mode to be terminated . The
REP EAT ER ENABLE input causes the
t ransmitter to be disabled for autopatch and
repeater modes ; telephone ring signals will
continue to be broadcast (incoming calls can
be ignored by disconnecting the ring detec
tor from the te lephone line).
Identifier Character Ge nera to r

The iden tifier character generator logic
was implemented using 6 integrated circuits.
Four o f the integrated circuits are dual 11K
flip-flops (with sepa ra te clocks). One in te
grated circu it consists of fou r 2-input gates ;
two "half" l .Cc' s are used - one a-in put gate
and two 2-input gates .

Flip-flops HI and 112 are used in conju nc
tion with gates 1I, 12, 13, and 14 to
imp leme nt a charac ter genera tor . Clock sig
nals are generated by a uniju nction oscilla to r
circuit (see Fig. 3). The output of gate 14,
pin 14- 14 , is the inverted form of the desired
me ssage . Gate Y2 inverts the signal and is in
turn interfaced with an external tone genera
tor via the ope n collec tor transisto r : t he
t ransisto r tu rns on whe n a to ne is requ ired .

43



l:

GRANTED
TRANSMIT TER

RESET

AUDIO
CHANGEOVER

ATTACH
TELEPHONE
LINE

BURST MEM AUX I>--
1 VAllO

_, 2 5 6 AUX2>-,
ACCESS AAI....- AA2 9 2 :3 5 7 TRAN REO

:3 71 8- I At A2 I '\X
6 BI~

=;;:;;l h,(1 14 X I ~' 6 9 1
r- TIMER ,,-OAA3}5" 9 II t4 7 7"- C2 EI V T1MERr--,

A 13 8 A3):>' 6 B2 8 2 C

CARRIER>::~=~=~~~~~~===:::::=~~J"ER ENABLE > PATCH MODE
I 5 8 II

~ 01 12 8 4 14 -glB3 12 14

I:A4 14~ 5: E2 ~I I 13 ;':EOUT

'3 a rei gE3P
3

100

5 ~
MOMENTARY I ~ F2 7 TIMER r- 2NI7/1
CLDSURE - - - - " h FI ..P'T6 B • 470 :-_
INITT2L1ZE ~, 11F3 II '

LDGIC r!7 / 1000 ~

+,5 rh
CA70 2NI711 ~ ..

l t~I~V 5 7"
BBI 6 BB2
2.. 1000

NOTE: rDENOTES TEST POINT. 8 BB3 II

REPEA'

l D. CQMP

:t>
§"

%
."
~.

c,

'"

-JJ
0'

:Q

'"s
~-•
~ TONE I
g TOOE2
q AUTOPATCH
Q. ENABLE

TONE 3
TONE 4

....
w
;::..
o..
N
Z
m



or it"
A low-cost 12-channel, 220 MHz

FM mobile transceiver

~IDLAND13-509
10 watts RF output power

Covers 220-225 MHz-crystals supplied for 223.0 MHz

SUGGESTED PRICE $219.95

Amateur users everywhere asked for
it - Mi dland listened! An d we've brought
our years of experience as a top name in
communication equipment to the ama
teu r f ield w ith th is new 220 M Hz trans
ceiver. Check the fea tures : instanta
neous final p rotection circuit prevents
damage from excessive VSWR. Com
pl ete mu ltiple FET fron t en d coupled
wi th high Q resonato r f ilter, ceram ic
filters in IF gives excellent sel ectivi ty,

sensit ivity an d bandpass c ha racteris
tics. King-size back-l ighted 8 1RF meter
and channel selector. Variable squelch.
vol ume contro ls. Low power switch for
short ranqe tt -watt outp ud. ADL c irc ui t.
Individ ual freq uency tri mmers fo r each
receive and transmit crystal. Accessory
connector for tone burst and d isc rim i
nator mete r. With mounting hardware
and dynam ic microphone.

•

Write for Midland's lull-line
amateur radio brochure : P.O. Box
19032, Kansas City, MO 64141

DEALERS: inquire about an
exclusive Midland amateur rad io
area franchise

IDLANQ
ELECTRONICS COMPANY

" Coming on Strong in Amateur Radio "
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Fig. 6B. Con tinuation of system control logic.

The signal applied to pin Y2-5 is normally a
logic I and therefore does not effec t the
generated Morse code message . Flip-flo ps JI,
12, K I , K2, Ll, and L2 co mpose a 6-bit
character counter. The 6-bit ripple c ounter is
advanced at the co mp letion of each dot.
bla nk, or dash when the output of gate 13
(pin 13- 11) goes from a logic I to a logic O.
(A discussion of this circuit was included in
the article , "Integrated Circuit CW ID Gener-

utor, " P.l . Ferrell , 73 Magazine , September
1970 .) With a Ii -b it counter, large me ssages
can be easily generated. When a logic I is
applied to gate II , a "blank" is generated;
when a logic I is applied to gate 12 , a "dot"
is generated ; when the inputs to gates II and
12 are both logic 0, a "dash" is generated.

Figures 8 and 9 show the decod ing logic
that was applied to only the first five
flip -flops (J I through Ll). The decoding
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Fig. 8. Blank decoding logic. •

logic shown produces the message:

S
~~~~~WA~VWJ T

o
P

When the counter reaches the val ue 3 1,
the output of gate Z goes to a logic 0; t h is is
the signal applied to gates F4 and G4 (Fig,
6) to signal the end of t he LD . seq uenee.

Call Lett er Decoding

Variou s t echniques exis t for decoding the
c haracter cou nter and producing the
" BLANK" and "DOT" signals; ava ilable
me thods include programma ble read-only
memories, diod e mat rices, and NAND gates.
Figures 8 and 9 show the gate interconnects
used fo r the WA~VWJ message , (O ne
method for determining the proper minimal
in terco nnec ts is given in reference I ) .

The system con trol logic shown in Fig. 6
was designed to in ter face with ei t he r the
logic shown in Figs. 7. 8, and 9 or with an
I.D. mechanism of the user 's choice . For
examp le, if a tape recorded message is to be
used, the ou tput of gate D3 (pin D3-l4 ) ca n
be used to turn o n a transistor switch that
star ts the tape playback unit ; the tape player

Fig. 9. Dot decoding logic.

need o nly supply a "stop" signal (logic 0)
for gates F4 and G4 when the message has
been comp leted. In a similar manner , the
logic ca n be in terfaced with a " cod e wheel"
providing that a "stop" signal is returned
when the message h as been completed.

Auxiliary Logic - Incoming Telephone Calls

Gate C2 co ntains two au xiliary inputs for
transmitter requests. While the basic logic
provides fo r repeater and au topatch o pera
tion. o ne of these t wo inpu ts can be used to
implemen t a "call in " fe a tu re. When a
telephone ring signal is received , an ex te rnal
circ uit ap plies a logic 0 to pin C2-6; this
produces a req uest for the transmitter. If the
2-minute ti mer has not ex pi red, the trans
mitter is keyed. Simultaneously , gates MI
and M2 determine whether o r not a n l.D . is
in progress. If an I.D. is not in progress; the
ou tput o f gate M2 produces a logic a input
to ga te Y2 t hus e nabling the tone generator.
Thus, whenever the te lephone rings, a tone is
broadcast for the dura tion of the ring signal
provid ing that an I.D . is not in progress. If
the time per iod o f the anticipator (timer E)
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73 ADS REALLY SELL! ,
•

73 ads work too well .
Question: " How do 73 ads work for you?"
Answer: "God! I average 75 to 100 orders per day . Now these are orders wit h cash in
them, not inquiries. I pick up two huge ma il sacks a da y at the post office and average two
to t hree thousand dollars a da y. My o nly d ifficulti es are in keep ing up with the orde rs. If
I have 500 pieces of a particu lar item I get o rders for 600. I can honestly say that my 73
ads wo rk too well. I'm t hinki ng of running an ad to say that I have nothing to sell so I can
have a day o r two off." . ...Bi ll Step.

We don 't cla im that every 73 reader has a hand ful l of cash just looking for some place
to spend it - but it sure seems that way when you adve rtise in 73.

You may have not iced how the number o f ads in 73 has gradually increased, month by
month - so that 73 now has more advertising - by a wide margin - than any other ham
magazine. One th ing is responsible fo r that, and one only : result s. Phenomenal results.

Is the difference really that much ? Judge for yourself - in the last six months 73 has
ru n 61% mo re advertis ing t han a ST! T hat's right - 41 3 pages of ads to 256 pages. The
other two ham magazines were not far from OSl - with HR running about 11% more
and CO about 4%. Only 73 has moved way out in front. How come?

If you have a chance to tal k wit h some of th e advert isers, you'l l know - talk with Bill
Slep - wi t h Press at Hamtronics - KA Sales - 73 seems to sell just about everything,
from Signal /One transceivers to surplus IC's - and that includes FM , antennas, sideband
rigs, and tons of parts.

Funny thing too - t he mo re ads we run in 73 the more equi pme nt and parts the
readers bu y . If you're th inking o f se ll ing the ham market , get in touch with 73 - ads cost
abou t one third of what you would ex pec t from a magazine this size (praise be the low
rent section o f New Hampshire where we hav e our offices) - and the results are
ou ts tanding.

will be initiated after each ring signal!

10K 10K

1- - --;:,

: ~! E:;E'RNA---L'-,+.-H
I INPUT,
I 1---

I OR'
1 I
1 I
I I
I I
1 I
I IL J

Fig. 10. "Support Circuits" apply a contact closure
to ground when a logic 1 is to be generated (e.g. ,
carrier present). This circuit produces a TTL logic
1 ('3.5 voJts) which is applied to a specific TTL
gate input pin.

External Interfaces

Two types o f ex ternal interfaces were
provided for the "Mini" repeater control
syste m:
I. Input /Output signals to the system "su p

port" circuits.
2. InputfOutput signals and logic sta tus

points to a companion diagnostic and test
unit.
The syste m inputs are buffered (to elimi

nate noise spikes) via discrete component
circuits such as the one shown in Fig. 10.
The TONE2 input circuit does not use the 1
/IF capacito r, use o f the capacitor will
seriously degretlate the signal causing flip
flop BB 2/BB3 to function improperly.

Fig. 11 . Circuit of typicaJ system output stage.

TOEXTERNAL
RELAY-DIODE
ACROSS COL
FOR SPIKE...............KlOO

470 2NNlrr;I~, :-1:i8~
FROM :::
SYSTEM >--.....~rlH
LOGe

is set longer than the time between tele
phone ring signals, an J.D . will follow the
last ring signal broadcast. (If the ringing
persists for more than 3 minutes, e.g., 5
minutes, an J.D. will occur at 3 minutes and
then a terminal I.D. will occur at 5 minutes.)
If the anticipator timer is too short, I.D.'s
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Photo 2. Opera tion in diagnostic m ode. System
interfaces have been disconnected.

exercised by manipulating the 8 in put signal
simu latio n swi tches. (See photo 2 ).
1. " Tailendlng' is genera lly in corporated in

a rep eater fo r at least one of the fo llo wing
reasons:

I . To allow stat ions not eq uipped with
burst tone ge nera to rs access to the
system when a bu rst eq uip ped user is
o n freque ncy
2. To minimize wea r and tear on the
transmitter key ing circuit ry

Timer A contro ls the amount o f "open"
repeater access time that will be allowed;
the timer does no t contro l the keying of
the transmitter and therefore implements
o nly th e fi rst of the above t wo reasons for
tailending. (See No.2 be low)
The o utput of ga te D2 is a logic I when
the transmitter is to be keyed . This logic
signal " fo llo ws" the input signal to the
t ransmitter. If there is chop o n the input
signal, there will be d iscon tinuities a t the
o utpu t o f ga te D2 . In o rder to min imize
wear and tear o n the transmitter keying
circuitry . the re lay o pera ted by D2's
o utpu t should exhibit delayed drop
o ut - 2 o r 3 seconds should be adeq uate.
Delayed dropout can gen erally be im
plemented by co nnecting a capacitor in
para llel with th e relay's coil. A moderate
amo unt o f capacita nce will work well
providing the coil resistan ce is at least
several hundred oh ms.

-...~ . .
o •• 0 J .... .~.- ..

.. . ........

o 0 • • • • •• •. . , . , . , .
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Packaging Technique

The control log ic and the diagnost ic test
set were individually co nstru cted on a
chassis cover plate . Each cover plate conta ins
the logic , power su pply (+1 2 to +5 ). and
inte rface cable recep tacles. Each chassis can
support two dist inct units - o ne on the
. top " plate and another o n th e "bottom"
pla te. (The chassis was ins talled on it s side;
the top and bottom th erefore become side
pan els. ) Photo 1 shows the construction
concept use d . This unique packaging tech
nique , devised by WAC/JVWJ's owner, Chuck
Fenwick , performs very well , providing
mo dularity, easy remo val fo r testing and
modification , and excellent shielding. The
chassis containing the syste m logic is normal
ly connected to the syste m's support circuits
( receiver ca rrier detec tor, t ransmitter keying
circ uit, tone generator, telephone ring detec
tor, etc. ) via tw o cables fi tted with 10 pin
plugs.

When desired , or when necessary , the
cable from the diagnostic test set is attached
to the system logic subasse mbly . This con
figurati on allows the diagnost ic test set to
monito r the syste m's ope ratio n via the lamp
d isplay . By connec ti ng only the d iagnost ic
test se t, the control logic can be fu lly

Ideally t he "su pport " circui ts sh ould be
incl uded <!s an in tegra l part of the control
unit t hus elimi nati ng the in terface circuit.

Photo 1. Main panel con tains inter face plugs,
onlof f switch, fu se, pilot Hght, local swi tches {i.e.,
key xmit, and logic initialization . Panel can be
completely removed for easy servicing; wh en in
stalled, shielding and dust proofing are au tomatic.

.. .WA\lZHT/I

Refe ren ces:
I. "Designing Diode Matrix Unit s," T. R. Yocom.
73 Magazine, January 197 2, page 45 .
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features
GENERAL:
• Separa te transm itter and receiver tuning
• Built · in 11 5VAC power supply
• Diret t 12VDC operatIon for mobile or portable operat ion
• Opt ional portable rechargea ble snap-on battery pick

ava ilable
• " S" Meter also used for transm itte r tune up
• Military style glass epoxy circuit boards
• Anod ized letterina: and front panel
• Baked epoxy f inish on the cabinet
• 47 t ransistors. 22 drcdes, I integrated circu it
• Dimensions: lO lA "W x 6 IA" H x 7 1h " D

Warranty-90 Days Parts and Labor

The CTR·l44
is available at
your DEALER

•

..:.: ." •••• :t •••••••
,', .
'" - .;.:.:.:.:.: :.:~.:.:.:..•....... .•~ ' ....................., ......:.:..: : ....
··i;.· ··••··..··:·· u,. . ~:.}~~.;.: ..

tJ ~ ":" ::..,..,.; - 0

""'-~W'
Made in U.S.A.

COMCRAFT C O M PA N Y
P.o. BOX 2SS-GoLETA. CALIF. 83017

_ Write for more information or use READER SERVICE

compare these

No longer is it necessary to choose between AM and FM on two meters. Now you can have
both in one compact unit. Join the gang on the new FM repeaters yet still be able to "rag
chew" with old friends either AM or FM anywhere in the two meter band.

THE COMCRAFT CTR-144

RECEIVER:
• Doub le conversion
• Crystal controlled first conversion
• MOS rET receiver t rent-end
• Integrated circuit limiter and discriminator for rM
• Envelope eeteetcr and series u te noise cli pper for AM
• Bu ilt ·in SQuelch for both AM and rM .

TRANSMITTER:
• Buitt-in VFO (Frequency converted for slabil ity )
• AM and FM both crystal and VFO
• four tran smit crystal positions (8 MHz)
• 12 Witt input AM and FM
• High level transm itter modulation on AM
• Bandpass coupled transmitter requiring onl~ f inal tune

and load
• Three internal transmit crystal sockets with t rimmers

for netti ng
• One transmitter crysta l socket on the front panel
• Deviation l imiting
• 146.94 MHz crystal included

The First AM-FM Solid-State
Transceiver For Two Meters
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A single article - even a mo nthly col
umn - is no t enough to keep up with

t he developme nts in this grey area - you
almost need a d aily report. You see, the FCC
(and when you see the term " FCC" these
days, t his generally is a euphemism for Prose
Walker} is sailing full speed ahead into
uncharted waters.

Many FMers are at a loss to understand
how the FCC cou ld possibly have come up
with such an incredible set of regulat ions for
repeate rs . The fact is unless so meone
(Walker) cha nges, repeater opera t ion has h ad
its back bro ken and the fas test growing 
t he single largest ham activi ty - the most
valuable emergency com munica tions system
we have ever devised - will be so hobbled
that fu rthe r gro wt h is quest ionable . This is
why t he no rma lly silent A R R L has, for the
first time in its histo ry , publicly cha stised
the FCC.

The reason that FMers are unable to
u nderstand ho w the new rules came about is
their involveme nt wit h FM. There is a simp le
explana tio n fo r what happened - and once
you t hink abou t it in this frame o f referen ce,
everything fits into place and ma kes sense. If
yO'J forget all about F M, repeaters, repeate r
councils wh o are coordinat ing frequenc ies,
simple x cha nnels , scan ners, squ elch, - just
fo rge t everyt hing you know about FM en- 
ti re ly . Now, put yourself in t he position of
writing ru les for repeaters fo r 75 meters and~
y ou will see that every thing fa lls in to place.

If you start with t ha t basic premise , you
e nd up wit h regulatio ns which take into
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account the prob lem of simplex operat ion
on the repeater input channel ... and all of
the other hassles that th e FCC has built into
the ne w rules.

The fu ndame ntal arguments Ft\.lers have
against the new regulations are these : the
require ment t hat a control operator be
present at all times when the repea ter is in
operation will force many repeaters to go o ff
t he air du ring par ts of the day or nigh t . . .
t he rest rictions on remote co ntrol are mu ch
too severe .. . the required timers to limit
length of transmissions are not in the ama
teur spirit and are detrimen tal . . . the p ower
limitations are unrealistic and should be
removed . .. the frequency limitations are
impractical and shou ld be lift ed . . . the an
tenna showings fo r license application
should be deleted ... the whole application
system for repeate r licenses should be simpli-
fied crossba nd operation should be per-
mitted etc. It would take a large book to
go into each of the deficie ncies of the new
regula tions and present an adequate argu
ment to ba ck up the above. Much of t his has
bee n done in the past issues of 73 in the
FCC columns, if you are interested in gett ing
some perspec tive .

Getting Your License

Okay , do wn to the nitty gritty of filling
out your repeater license application . This
should be done on the latest FCC form 6 10
dated July 1972. You can get these from
your frie ndly area FCC office or from the
FCC, 1919 M Street NW, Wash ington DC
20554 .

The first special showing you have to
make for the repeater lice nse is one of t he
height of your antenna above average ter
rain . To do th is you will have to send fo r
copies of the correct maps. First you get an
index and ordering informa tion from U.S.
Geological Survey, Washington DC 20242 or
Federal Center, Denver CO 80225 . You
want to buy the topographical maps with a
scale of I :250 ,000 and a contour in terva l of
50 feet. No , the ma ps you now have are not
the right ones - you have , in all probability,
the I :62,500 scale 20 foot contour ma ps
and , unless the right maps are unavailable
you must follow instructions. Word is that
the correct scale maps may not be avai lable
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for Californ ia and a subst itute will have to
be made in this case. The maps cost S1.50
each and the cha nces are good that your
repeat er will be in o ne corne r so you may
have to buy four maps.

Once you have the right map or ma ps 
ge t a compass and d raw circles around th e
repeater site at every two miles out to the
ten mile circle. Then draw a vertical and
horizontal line through the repeate r site 
and two at 4 5° and 135° . Now you 're read y
to get out the magnifying glass and read off
t he contours at the junction of all those lines
and circles. If you didn 't goof, you should
have forty numbers . Average them. That
means add them all up and divide by 40.
This is a splendid time to have that Heath
calcula tor. The number you end up with is
your height of average terra in - unless you
live in Death Valley , in wh ich case it would
be the depth of average terrain .

Now take that ma p and cut out an 8Yz x
II in. section of it which includes all of
those terrain circles. This is y our exhibit
number one fo r t he application. Show the
forty nu mbers and t he average - as well as
the height of the repea ter site and the
antenna at that site. Put these numbers o n a
separate sheet of paper - also 8Yz x I I in.
Make all of your exhibits on that same size
sheet.

Next they want to know the effective
radia ted power in the horizontal plane. This
mean s that you have to submit an antenna
pattern on polar graph paper. If you don't
have said polar graph paper you can buy
it - or, if desperate , send a sase to 73 for a
couple of shee ts - we've printed up a bunch
fo r this use.

Eventually the FCC (Walker) will have
accepted radiation patte rns for all of the
commercially available antennas and all you
will have to do is refe r to the ma ke and
model - bu t for the presen t they want a lot
more. The fact is that they have been
rejecting so me exhaust ively prepared anten
na submissions from manufac ture rs - and
have refused to accept ante nna patterns
mad e by manufac tuers even when these have
been accepted by o ther divisions of the FCC.

This will probably cha nge soon, but for
the present t he FCC see ms to want you to
set up your antenna and mak e fi eld strength
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measureme nts by driving around it as best
you can. From this you can work out your
horizontal radiation pattern . If you take the
easy path and use a quarter wave grou nd
pla ne on top of a tower - or a ha lf wave
dipole - the horizo ntal pattern will be circu
lar and the gain one ... a dB .

The effective radia ted power is simple to
calcula te whe n the an tenna gai n is one . It is
eq ual to the outp ut of the transmitter (and
tell them how you measured this - perhaps
with a Bird wattmeter) , less the losses in the
coa x cable, multiplied by the an tenna gain.
The 73 Coax Hand book gives the co ax cable
loss vs frequency figures. If you 're using
RG-8/ U foam, you can figure 2.3 dB loss per
100 fee t at 147 MHz. So, if you have a ten
watt re peater tra nsmitter (measured with a
Bird ), and you lose 2.3 d B in the coax, and
the antenna has a gain of one, your effective
rad iated powe r wo uld be (according to the
Coax Handbook again, page 13) 10 x 0.588
x I = 5.88 watts. Or perhaps you have 120
feet of coax, in which case you would have a
2.76 dB loss, o r a power loss o f .53 t - so
the ERP would be 5.3 watts . You 're on your
own .

Show your calculations of the loss of
your fee d line - in dB - and show ho w you
determined the lo ss. If you used the Coax
Handbook charts, reference them.

They want a polar coordinate graph paper
radiation pattern of your re peater antenna as
insta lled - showing true North - with the
rela tive fie ld stre ngth indicate d in voltage or
dB and explain how this graph was prepared.
They also want you to show the vertical
field strength pattern . This may be a prob
lem to measure - the FCC has suggested
that you might turn the repeater antenna on
its side and rotate it slowly, taking measure
men ts every few degrees - or you migh t u se
a probe on a long stick - or you might ge t
an airpla ne and fly around it at different
altitudes. They will also accept, we under
stand, tests made o n a model anten ~a at
UHF, if you want to set up your own
ante nna laboratory .

Again , t he easy way out is to use a
qua rter wave ground plane or a half wave
dipole and get the pat te rn fro m a hand book
(such as the 73 VHF Antenna Handbook ).
They apparent ly will accept this.

APR IL 1973

The next hurdle is th e remo te cont rol
question . If there is any way to apply for
your first license without remote contro l it
will greatly simp lify everything. Eventua lly
we will have a body of literat ure of remo te
control systems which the pec has acce p
ted - but at present the ON LY known
acceptable one is direct control of the
repeater wit h no remo te co nt rol.

It will not hur t you to show that your
repeater has a three minute timer o n it
which will turn the repeater off whe n the
tra nsmitter has been on for th ree continuous
minutes. This should be reset .table on ly by
the control operator. You can also have a
timer set for less tha n three minutes o n the
input which is resettable by the users. The
FCC would like to have a simp le blo ck
diagram of the repeater system and you can
indicate this co ntrol there. And don't fo rge t
to show the identi fier too.

You shou ld list the con tro l operators ,
t heir calls and addresses, if any will be
remote ly controlling the repeater. We can't
go into more details on remo te cont rol
because it is just too comp licated to handle
in a short article and this will better wait
until there have been some syste ms
accepted .

So there you have it. If you follo w the
inst ruc tio ns given here you should be able to
at least get your WR call in a reasonable
t ime . Once you have it you can start work
o n gett ing remote sys tems accepted. There is
much to be said for making the applica tion
as simple as possible and following "accep
ted" paths so you can get that WR call
withou t a lo t of correspondence with the
FCC.

The latest reports are that the FCC has
h ired three more me n to handle the repea ter
applicat ions - the empi re build ing has sta r
ted . The overly co mp lica ted applications
made it impossible for the existing staff to
handle the paperwork . No reasonable ex
planat io n has been o ffe red fo r the need fo r
all this paperwork and it ap pea rs to many
observers that no useful purpose is served
other than expanding the FCC staff.

And don't fo rget the $9 when you send
in the applica tion.

. . .W2N SD/I
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Only $329.00

AU PURPOSE

STANDARD 826MA
11 Channels (4 with Cf1slalsl

10 Wall output
Pl availa ble

Hot MOSFET receiver, helical resonators

Only $369.00

TEMPO/CL220

Only S289.00
Available NOW! --

for every use • . •
for every pocketbook!

STANDARD
HAND HELD
STANDARD SRC-146·A
5 Channe-ll __ .941.94~ .34JJ I4 .,POIied
.J "vleceiYtr - 2+W Irll15fTl ilt~ - Pl .....iil,blr
CompKl -- S·oh . J" w. ' '1. d
Full line 0;>1 o pt io nal K ceuorie, includes • • t ernal

speaker-mike __ desk top char~ -- ··, t ubby" In
t,,"nl - - and mo,. '

- 12 Channels
- 10 Watt xmtr - .5/1 Vrx
- Xtals for 223.5 MHz supplied
- Meter for Power Out.

Signal Strength, and discriminator

Si ze : 2.36" x 5.9" x 7.66"
Antennas and SOW Power -Amp. (TEMPO 522) Available!

M
E
T
E
R

1

TEMPO SOLlD·STATE POWER AMPS

M O D EL
100 2 ·3

1002-3 8
802
8 028
502
5028
242-A2

D R IV E PO WE R
5 -25 w atts

' -2 .5 watts
5 -12 watts

' ·2 .5 watts
5 -15 w atts

1 -2 .5 watts
1 -2 .5 watts

OU T PU T PQWE A

100-13 5 watts
120 -1 30 w a tts

70 ·90 w a t t s
80-9 0 w atts

35-55 watts

4 5 -50 watts

25-30 watts

PRICE

$220
$235
$180
$195
$105
$130
$ 85

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

Make ER ICKSON your headquarters for all your FM needs
SEND QSI. FOR COMPLETE SPECIFICATIONS

ERICKSON COMMUNICATIONS
4653 N. Ravenswood Ave., Chicago, III. 60640 (312) 334·3200
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LOW TEMPERATURE
TECHNIQUES FOR
RADIO AMATEURS

Daniel L. F ox W1GNZ
190 Upper County R oad, RFD
Dennispon M A 02639

•

O
ne of the most effective techniques for
the reduction of front-end noise in

receivers has been co mp letely overlooked by
radio ama te urs. The reason for this neglect is
that the technique, until recently, has been
far beyond the finan cial grasp of mo st
hobbyist s. I refer to the low-temperature
design .

The low-tem perature situat ion, I am
happy to say , has changed. Recent research
and experimentation at WI GNZ has resulted
in a simp le, effec tive method o f construct ing
a low-temperature front end that is entire ly
within the reach of the ave rage ama teur's
pocketbook .

Before go ing into ac tu al design details,
how ever, let us take a brief lo ok at the
history o f low-temperature design , and the
theoretical underpinning so important to the
present present ation. The theoret ical details
may present a sligh t problem for the average
ama teur, bu t it is hoped that all readers will
a t least make an attempt to plow th rough
the mathematics. Certainly an apprecia tion

The low-temperature preamplifier, with anti-heat
sink.

APRIL 1973

of the raison d ' etre, as it were . of super
cooling will enable the average ama teur to
derive full benefit from the de sign to be
described .

Historical Significance

As most amateurs kn ow , low-temperature
techniques were firs t emp loyed by radio
ast ronome rs in an effo rt to reduce thermal
noise and attain the re ceiver sensitivity
required to detect weak, extra-galactic
sources. Authorities in this field have
claimed overall sensitivities to the order of
10-5 microvolts for a 10 dB SIN radio.
Compare that to your present receiver, OM!

We are pleased to report that a technique
has been devised which places the low
temperature theory and practice within easy
grasp. This article dem onstrates the tech
nique , along with a brief theoretical back
ground .

The research described here has resulted
in so me interesting sp in-offs, including a

Effect of connec ting til e preamp to the linear.
Note decreased sensitivity.

55



ca

.01 270

ca47<

INIQO INIOOcoANT._-,

,SHIELD,
MfE3 D0 7 -,

C2

KlO<

Fig. 1. A typical rf amplifier stage.

Therefore,
C = Nk (texe" _ heve" ) (the so-called

"tee-nee"
funct ion)

In words, the significance of this formu
latio n can be sta ted thus: At roo m tempera
ture, there is co nsiderable molecular vib ra
t ion in every eleme nt of an elec tronic
circuit. Conservation of ene rgy demands that
the rf energy used in making the molecules
dan ce" is not available as signal and the
overall sensitivity of the circuit is reduced
drastically. ( Incidentally, this line of thought
has borne fruit in recen t medica l studies?)

Experiments

The stage is now set fo r low-temperature
design. Here at WI GNZ, a method was
desired tha t would enable us to construct a
low cost fro nt en d incorporating the above
consideratio ns. A trip to the junk box and a
phone call to the city dump provided the
necessary equipme nt and the project was
begun. An old Kelvinato r re frigerato r was
acquired and it s cold path rerou ted so there
was a compartme nt near the top that re
mained at a fairly constant, co ld tempera
ture. This compartme nt would house the
new front end.

Now, it may be argued that freon, as
supplied by an ordinary re frigeration device,
is not sufficient for super-cooling. This was
found to be incorrect, for reasons that will
be shown.

Once the cooling chamber was readied (we
dubbed it the "ice box" ), attention was
turned to the co nstruction of a su itable
preamp lifer. The circuit of an ordinary

depending
on sunspot
cycle

o
I-

Rolog

R

[
Bx' B¢'J r2 It2 B¢'p(r)+ - + + - - d r = to
811" 81T rr 4 rl r

fRO~ =~fF (t) dt
\R) to 0

f X'd X' = EdQd8d Y

d'y dy
m +b -+ ky =

dt ' d x

radical new organically-based i-f filt er, which
yields selec tivity comme nsurate with the
enhanced sensit ivity . This will be described
later.
Theoretical Background

We apologize for the use of mathematics
here, but the development is such that the
average ama teur should have no trouble
understanding the equations if he will put
fo rt h a little effort.

That receiver sensit ivity is limite d by
thermal noise has been shown by River. I

OM River's development makes extensive
use of wave fu nc tions, flow equations and
bridge networks, but in simp lified fo rrn it
looks like th is:

This result can be simplified t o the form :
a2 + b 2 = c2

I. His research efforts just keep rollin' along.

2. Most pronounced be tween 88 - 108 MH z.
3. Reuben, David. Everyth ing You Wanted to
Know About Sex, ctc., Bantam Books. New York,
1969 . See the chap ter on sperm mo tility .
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WI GN Z cj!Icula tes a SWT vs. cooking time plot for the unbalanced 10 m eter cabbage.

•

preamp is shown in Fig. I. Now, it must be
remem bered that at low temp eratu res resis
tance goes down, tend ing toward zero near
zero degrees Kelvin4

• The purpose of an rf
stage transistor or tube is, of course , the
amplifica tion of the signal and the compen
sation for tuned circu it losses. A quick
calc ulat io n of amp lificatio n fac tors and cir
cuit losses revealed that, at low tempera
tures, the gain was h igh enough that certain
simplificatio ns could be made. T he resulting
low-temp erature rf amplifie r circuit is shown
in schematic form in Fig. 2 .

Results
The first attemp t to test the comp leted

project was made with the rf amp lifie r in the
ice box, connected to our transceiver by a
length of RG8/ U. It was soon fou nd, how
ever, that extra gain was to be had by
installing the entire transceiver in the ice box

AN T 0>----- ------- - -0 MIXER

Fig. 2. The rf stage use d with the low-tempera ture
apparatus.

4. Abso lutely .

A PR IL 1973

and operating it by remote cont ro l. Gloves
are recommended for changing band s.

We were very excited when the rig was
fired up for the first time. Since the pre
dicted gain is so high in this circuit, antenna
considerations were minimal. We used a
cab bage that hap pened to be in the refr igera
tor."

A number of contacts have been made
wit h this system, wit h S9+ reports every
t ime. Sta tions worked re port a certa in
amo unt of Doppler shi ft (probably caused
by the rapid slowing down of elec tro ns when
they hit the ice), but so far it hasn' t slid us
out of the band. Receiver gain is variab le,
and seems to be grea test wit h the de frost
timer set o n 4 .

New Filter Discovered

As we me ntioned at the outset , a spin-off
of this research has resulted in the discovery
of a radical, new o rganically-based filt er.

After several hours of operation with the
low-temperature system, it was no ted that
the selectivity had mysteriously im proved .
The o bserved bandwidth on SSB was indeed
so narrow that only local bigots could be
copied inte lligibly. The device was opened

5 . Peel off the ou ter leaves for a lo wer swr on len
me ters.
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s :1 is about right. Easy on the salt!

up, the beer cans sh oved aside, and it was
discovered that a mouse had inadvertently
become wedged between the i-f stages. The
poor creature had frozen solid , and was
oscillating at a handy SO kH z. No wonder
the selectivity curve h ad such a long tail!

After further " cut and try " experiments
with our new filter , we set tled on a large
field mouse for SSB and a smaller rodent for
CWo This data indicates that a hamster may
have to be substituted for SSTV, but it
hasn't been tried so far .

An inside view of the com plete ins talla tion.
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Some Problems

No truly meaningful research is ever
completed without difficult ies of so me so rt.
After a few weeks of opera ting we lo oked at
the WI GNZ log and discovered that contacts
had been made only with antarctic research
sta tions ; weak, extra-galactic sources, and an
occasional VE8. Further investigation is indi
cated here. Additionally , the refrigerator
needs to be defrosted about once a month
and the mo use replaced. Failure to replace
the mouse , we've found , results in a tre
mendous amount of "slop" in the received
signal.

Conclusion

We think th is article shows that the
average ama teur is missing out on a lot in his
hobby if he does not experime nt and at
tempt new way s of doing things. The fun
one can have with the equipment described
here is limitless. For instance, the lower part
of the re frigerator can be used to get rid of
annoying ope rat ing distractions such as
small childre n!

In a forthcoming article we will describe
our recent venture into radio controlled
mouse farming . Meanwhile , does anybody
know a good cabbage wholesaler?

. ..WI GNZ
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CHOOSING YOUR FM RIG

x
X
X

X
X

X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X

8
5

12
5

22
12
12
8

11
6

12
8

12

A ll
All

6
23
10
6
6
6

12
24
22
12
8R.6T
12
6

12
12
12

4

Channels S-Meter

146A and the Te mpo ( He nry) FMH units
directly , without passing go - and wit h the
pay me nt of $2 00 or so. You may wa nt to
count III the price of fast charge nicad
batteries wit h these units - plus a charger to
keep the uni t in when not in hand . T his will
bring the net cost o f t he hand units a bit
higher ,

Bo th of these units pu t o ut two watts,
which runs do wn the batteries a lot faster
than may make you happy . There is some
thing to be said for t he earlier SR-C 146 uni t
which ran o nly o ne watt ou t - and last
ed a lo t longer. It migh t be prude nt

to consult t he im
First por te rs, should
Year
Sold you get o ne of
73 these u nits, about
71 re d uc i n g t h e
71 p ower to o ne
73 watt o r a bit less.
72 T he resu lts will
73
71 not be noticeably
73 d i f ferent u nder
72 m o st CIrc u m-
72 sta nces.
73 Perh aps you
73
72 want to invest in
72 a lo w priced unit
72 w hic h can be
71 used both as a
71 ha nd unit and a
71
71 m o b il e rig -in
72 which case you 'd
71 better check the
71 th r ee available
72
72 po r t a b le unit s,
72 the Drake T R-22 ,
71 t he T emp o FM P,
72 and the new Glad-
71
72 d ing 660. The
72 TR· ll has a built
73 In charger, while
72 the FM P has a
72 socke t to plug in

the Johnso n char
ger. The TR-ll

Power

10
1

10
2

10-3-1
10
10
3-%
10

2
10-3
10-1
10-1

25
8
1

10-1
30
6-1
25-1
10
10-1
10-1
10
15-1
15
20
15
10
10
25
10

Price

$480
$490
$200
$300
$250
$200
$250
$180
$270
$359
$300
$250
$319
$259
$229
$240
$260
$250
$ 180
$400
$300
$450
$370
$290
$595
$260
$330
$225
$200
$190
$279
$330
$230

Model

27B
CTR 144

P TR·22'
TR-72 '
GTX·2

P 660
25
HW202
IC·20*
IC·21 '
IC-22 *
13-500 '
HR2MS
HR21 2
HR 2A
RW-BND'
5 8 144*
B
A
3602
3601

H 2307
826MA'

H 126A'
14 '
FM2X'
FM1 21 0W

P FMp ·
FMV2'

H FMH *
CL1 46'
Au to FT2 *
FT2FB'

Genave
Gladding

Clegg
Comeraft
Drake

Heath
Inoue

Yaesu

• of Japa nese ma nufactu re
H ::::: Hand-He ld . p ::::: Po rtable . All o the rs m ob ile u nit s.

Midland
Regency

Tempo

Ross & White
SBE
Simpson

Sona,

Standard

Swan

T he cha rt shows the basic specs of 32
different a ma teur two meter FM tra ns

ceive rs - and the questio n na tu rally arises:
how do you decid e which rig is the be st fo r
you?

T his is a pretty to ugh o rde r , fran kly, and
you 'll find political and re ligious argu me n ts
abo ut as easy to set tle if you consult friends.
This does not mean that it is im possible to
apply ru les o f logic to your se lection, o n ly
that it ma y appear that few FMers do .

One easy sor t can be applied to the list if
you have a need for a hand u nit rat her than
a m o bile rig - t h is ta kes you to the Standard
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fREQUENCY STANDARD

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO. CA 92025

• Morlcers 0' '00, 50, 25, '0 or 5 IcHz se
'~ded by Iront panel swirch.

• Zero adjust se's '0 WWV. Exclusive circuit
suppresses unwonted morlcers.

• Compod rugged design . A"rodive, com
p'e'e'y sell contained.

• Send 'or lree brochure.

. ..W2NSD/I

you are going to work th rough very many
rep eate rs. There is a cry stal soc ke t o n the
fro nt pa nel which can be used if you don't
mind plugging in cry stals to hit the repeat
ers. You still have to tu ne fo r the received
signal. This is a terr ific rig if the re is mu ch
AM in your area - and with a co unter it
does abou t anythi ng you could ask.

All the rest of the rigs are crystal cont rol
led for both transmitter and receiver. In
gen eral you ge t about what you pay for 
with higher prices generally indica ting better
receiver selectiv ity . It is possible to improve
select ivity on most sets by buy ing a be tter
filter fo r the i-f. This takes a bit of doing on
some sets. but is worth the effort if you have
a problem with adjacen t channel spillover.
Most of the newer sets are coming through
with pret t y good filters - the "D" at least •

•
and some wi th the « E: ' These are by
Murata .

Poor i-f selectivity makes it so receivers
have a tough t ime reject ing a st rong repeater
in the next chan nel. Thus, a very strong
signal on 146.91 can wipe ou t rep eaters on
146.88 and 146.94.

Ano ther fac tor whic h may be o f impor
tance to you is the number of channels in a
rig. If you are in the northeast you may
think in terms of one of the 20+ channe l r igs
such as the T R-72 , the new Drake rig - the
Inoue IC-21 , or the Standard 14 U. The
IC-22 should be available in a short while,
with it s 22 cha nnels.

If price is a major factor, you will be
in terested in the new Heath HW-202 at $180
or, if there are still any left . the Simpson
Model A at the same price - bo th remark
able buys. The Simpson boards, the last we
heard , are being used as the foundat ion for
the Dycomm repeate r.

If power output is your tu rn on. then you
may want to go the Genave GTX-2 with 30
watts output - the Gladding 25 with 25
watts - o r the Simpso n Model B with 25
watts - all priced at about $250. Each has
its pluses, with the Simpson and the Glad
ding having fro nt speake rs, which are gener
ally a lot easier to hear in the car unl ess you
plug in a separate speaker. The Simpson has
23 channels, the Genave 10, and the Glad
ding six .

Only
$32.50
fless ba"er;esJ
POSTPAID USA

• Fully guaranteed

• Precision crystal

100 so ts

.......

runs o ne wa tt o ut put, the FM P 3 or % watt ,
which can be handy . You normally run the
lo w power an d then have the ability to
increase your signal by a bit over o ne S-unit
if you need it. Either rig can be used wit h a
mobile power amplifier to give you a com
bination sho ulde r rig and mobile rig. If you
can't affo rd both hand units and mobile rigs,
this is a money saver. And the chances are
that you wi ll find ple nty of opport unity to
use a hand unit - mo st of us do .

The mo bile rigs can be divided up a bit .
First there is the Clegg. which is in a
category all its ow n. This is the o nly rig that
will hit every cha nnel fro m 146-148 MH z.
The calibrat ion is accu rate enough fo r you
to set the kn obs and work simple x or
through any re peater. It costs a bit mo re,
but it is going first class.

The Co mcra ft is di fferent. It is an AM-FM
rig with a tunable receiver and a VFO for the
transmitter. The dial calibrat ion is not ade
q uate for repeater use. though the spot
switch permits simplex operation . You really
need a freque ncy co unte r with this unit if
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CALL OR WRITE WALLER NOW

Portable Tune Up Meter wit h ca bles to plug into Moto rola, Link, GE , Standard, etc.
This unit gives you the meter fun cti ons of the radio be ing tested. It also o perates as
a portable dc voltmeter with the following full scale ranges: 1.5,5.15.50, 150,
500, 1 KV wit h a special 3 volt range for GE Progress Line equipme nt. The UT-l
can be set zero center for discr iminat or readings. Also featured in th e UT-1 is a fie ld
strength meter. Place your order now. Kit form $42.50. Wired $49.95. Extra cables
of you r choice (specify rig) $5.00 ea.

($2.00 for postage and handling.)

KIT $34.95 $39.95 Wired
(Add $1.00 for 16 tone version)
($2 .00 for dual output version)

Th e • TESCO-PAD" h as n o
tu n ed c o i l s to go off frequen c y ,
no t u n i ng n ecessary or ev en t here !
It 's all in o n e " B lac k B o x l .C . "
rea dy t o go . The " T ESCQ- PA D "
has a 1 second hold -u p f or you r
t r a nsmitter , comp lete P.T .T .
operation, ava il able w ith dual
a udio output levels, 1 2 o r 16 t one
combinations.

WALLER ELECTRONICS
TEST EnUIPMENT SALES

P.o. Box 9913, Chevy Chase, Md. 20015
Telephone 301-652-0996

(A dd $ 1.00 for postage and handling. )

NOW BRUTE FORCE IN A 12V BENCH SUPPLY - THE WALLER 60 AMP 12
VOLT SUPPLY!
A bench power supply for mobile equipment . Th is brute of a supply will run a
mobil e rig and even an amp lif ier from 110V ac. The o utpu t is a nominal 12V de at
50 amps and is usable to a fu ll 60 with a slightly lo wer out put voltage. The heart of
this supply is a constant vo ltage transformer rated at a constant output of 60 amps.
The supply features built in voltage and current meteri ng. The Waller 12 volt 60
amp supp ly is o nly $100 in kit form or $125 wired.

This unit shipped freigh t collec t.
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It's fun to
quality.

IC-2009

9250•

uil

IC-21 0a

7995•

Two new Heathkit Calculators.
At left is the totally new Heathkit IC-2009. It's
first a self-contained portable, weighing in
at 11 oz. and small enough to fit in you r coat
pocket. But it's a desk-top calculator, too.
The internal Nickle-Cadmium battery gives
five to eight hours use between charges. Or,
the IC-2009 can be left connected to its
charger for indefinite operation. And unlike
other pocket calculators, the Heath ki t IC-2009
is designed to be maintained by you . Plug-in
keyboard and display boards, plus a com
plete troubleshooting section in the manual
make it easy - and economical. Add up the
featu res for yourself : a-digit capacity. Four
ari thmetic func tions. Fu ll floating decimal.
Constant key. Chain calculation capabil ity.
Clear entry key. Entry and total overflow
indicators. Negative answer indicator.
Battery-saver circuitry. Low battery indicator.
Tact ile-feedback keyboard for posit ive entry
indication. Order your IC-2009 now. You'll
have it built in two or three evenings. Mail
ing weight , 3 lbs,

The Heathkit IC-210a on the right featu res a
sleek, low-profile case with bright V2 " read-

out tubes in an a-digit display - one of the
largest, most legible in the industry. The
color-coded keyboard is human eng ineered
to slope down to the desk so you can rest
your arm while using . And the IC-210a is
loaded with features: Four arithmetic func
tions. Floating and fixed decimal. Constant
key. Chain calculation capability. Clear dis
play key . Entry and resu lt overflow indicators.
Negative number indicator. 120 /240 VAC
operation. In addition, the IC-210B is amaz
ingly simple to build. Two spare evenings
will do it. 4 Ibs. mailing weight.

r;:EAT~COMPANT~'pt.~,,, - - .....,

Benlon Harbor, Michigan 49022

o Please send f REE Heathkit Cata log.

o Enclosed is $ > plus shipping

Please send model (s) _

Name' _

Address _

City Stat e Zip _

*Mai l order prices; f .O.B. factory. GX·275RL ~



Joh n J. Schul tz W2EEY
1829 Corn elia Street
Brooklyn NY 11 22 7

ON 2 METERS A DAY

Comp le te details all reciprocal licensing and 2 meter repeat er coverage.

-

T aking along an amateur radio station on
vacation, especially to a foreign cou n

t ry , used to be a luxury affordable only by a
limited number o f ama teu rs. However, the
advent of reciprocal licensing with ma ny
foreign countries and the buildup of 2 meter
repeaters have changed all t hat. With a
compact transisto rized 2 me ter tra nsceiver in
your sui tcase, you have a u niq ue op portu
nity to quickly establish contact wit h the
local amateurs in a foreign locale . The usage
of a special call sign adds a bit of DX flavor
to such operation, and lo cal fo re ign ama
teurs - happy to hear an unusual call sign
over their repeater - will usually extend a
warm welcome . As long as you d on ' t overdo
it by forgetting that you are st ill a guest in a
foreign country, you can have a great d eal o f
fu n and establish many new relationships.

Two items are obviously involved : secur
ing the necessary lice nse for operation in a
fo reign country and knowing the o pe ra ti ng
freq uencies of th e foreign repeaters. These
items are covered in detail in this article,
plus some general operating advice. Only t he
European area is covered because it offers
the best possibili ties fo r 2 meter repeater
operat ion and most fo reign travel is done
there.

As part of the "homework" necessa ry to
gathe r the information, le tters were sen t to
all the licensing a uthorities from various
countries as well as to ma ny radio clu bs.
Many cordial replies were received in English
as well as French , Spa nish, etc . Obviously
some ad minist rations prefe rred to deal in

A PR IL 1973

their o wn language, while o thers were kind
e nough to resp ond in the same language as
the inquiry . Such a situa tion doesn't prese nt
too many pro ble ms, but you shou ld be
prepare d to deal with fO nTIS where so me
translation assis tance may be required. These
situa t ions are noted in the following
material.

An alphabetical listing follows which dis
cusses for each country the procedure for
obtaining a tempora ry license an d the 2
meter activity.

Austria

Tempo rary licensing is very e ffic ien tly
handled by Walter Nowakowski O EIW N.
Walter is an offic ial of the Au strian Associa
tion of Radio Clubs and handles matte rs
dealing with temp orary licensing with the
governme nt te lecommu nic ations au thorities.
To o btain a temp orary license one h as to fill
out (in English ) a simple form which he
furnishes, su pply a photostat of one's U.S.
license and pay a nominal fee . The fee
depends upon the maximum plate o r collec
tor dissipation (no t the in put power) o f the
fi nal st age in the rig. For dissipations below
25 watts, the fee is a very reasonable SO
cents a mo nth fo r the temp orary license!
Send 5 IRC's to cover mailing costs. The
form for the appli cation calls for an .address
in Austria a nd this must be supp lied . There
is no need to specify every add ress in Austria
where o ne will be staying, bu t the main
address sho uld be ind icated, as this will
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W2EEY 's temporary Austrian operating permit.

determine the number in the call sign re
ceived (OE I . OE2. etc .). Contac t :

Ing. Walte r Nowakowski OE iWN
Froebelgasse 46/18
A~1 160 Vienna, Austria

2 Meter repeaters in Austria have gotten
o ff to a slo wer star t than in neighboring
Germany but have been growing steadily in
nu mber. The following should be in opera
tion by mid-' 73 :

Input Output Location
144 . 15- 14 5.75 Innsbruck
144.15-145 .75 Gmunden
144.15-145.75 Vienna (city)
144.20-145 .80 SI. Poelten
144 .20-1 4 5.80 Klagenfurt
144.20 - 145.80 Kufste in
144.25-1 4 5.85 Linz
144 .30 -1 45.70 Mattighofen
144 .35- 14 5.65 Schladmi ng
Simplex 145 .000 and 145 .150

Belgium

Since 1964 Belgium has been gra nting
temporary lice nses to visiti ng amateurs even

l~.JOI>flJ. Ich .. l ' ~
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ASSEMBLED

IN KIT FORM

ASSEMBLED

IN KIT FOR M

COMPlfH -No ree~s re~uire~!
There's nothing else to buy. A Ipha encoders
and encoder/decoders are complete and
read y t o install. A free 32 page instruc t ion
manual is prov ided with each order, wh ich
includes helpfu l ideas on repeater app lica
tions and various tone uses.
Plug-in f requency modules are included. Spe
cify frequency from 20 Hz. to 3,000 Hz.

LOWEST PRICE
HIGHEST QUALITY

SUB-AUDIBLE
TONE

8431 Monroe Ave.• Sta nton. Calif. 90680
Phone 714 ·821-4400

OT-5 Encoder only
29.95
22.95

OT-IO Encoder-Decoder
ASSEM BLED 45.00

PT-JOO Burst Tone
26.95
23.95

ALPHAE L E C T R C N IC
SERVICES
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For only $39.95

BankAmericard and Moster Charge
Welcome

NEW 1973 CATALOG

0.1 Hz. to 100 KHz.

O ur new FG-2 Function Generat or Kit gives you
all fi ve o f the most useful waveforms f or design
and testing at o n e four th the cost o f previous
simi lar instrument s. Thank s to im proved I C 's the
FG-2 now f eatures amplitude stabi lity o f ! l e tc
over any range , Si ne wave d i st or t io n of less t han
1% f r o m 20 HZ . to 20 ,000 Hz, and an o u t pu t of
4 .0 Volts peak -t o-peak with adjust ab le offset. The
o ff se t selec to r let s you pu t the p o sit ive peak , nega 
tive peak , or t he cen t e r o f the waveform o n DC
gro u nd. T he DC coupled c i r c u i t keeps the wave 
f o r m s in e xactly the sam e position no matter what
the level contro l sett in g .

G ray impac t plastic case S If4 )( 6 114)( 2 lfz. 11 5 Volt s
60 cyc le p o wer su p p ly mcrucec.

FG-2 Functi on G en era to r K it
shipping wei gtlt 3 .0 res.

Rene A. Venmu ysen O N4VY
Genera l Cou ncillo r o f U.B. A.
Diepest reet 52
1970 Wezem beek - Oppem, Belgium

if the cou nt ry fro m wh ich the VIsitor comes
DO ES NO T grant reciprocit y to Bel gium
ama teurs . T his fine gestu re is ind icative of
the war m welcome Belgiu m ex tends to
visitors. To o btain a tem po rary license . wri te
first to Re ne Vanmuy sen ON4 VY fo r an
in fo rma ti o n sheet wh ich d escribes t he appli
ca tion proced ure to o btain a temp orary O N8
call. There is no fo rm to fill out but o ne h as
to sup ply the info rma tion requested o n t he
shee t d irec tl y to th e governmen t teleco rn
municat io ns auth orit ies at th e ad dress give n
in the sheet. In genera l, the info rma t io n
needed is the same as required in a ll te m
porary lice nse ap p lica tions (identification
informat io n , license pho t o sta t , te mporary
address, etc .). The o n ly thing ex tra the
Belgium au thorities wa n t is a circu it diagra m
( photostat fro m a n inst ruct ion man ual will
d o) of o ne's transmitter fin al stage sh o wing
the inpu t vo ltages and curren t a nd type
identificatio n for com me rc ial eq u ip me n t.
There is a license tax fee of abou t $ 1.50 and
a 30 ce n t / mo nth fee fo r each month a
lice nse is desired (for up to 12 5 wa tts inpu t) .
Contac t:

Re peate rs o n 2 me ters have been plan ned
for installation through out the majo r areas
of Belgiu m b u t are no t yet in o pera tion . T he
fo llo wing is th e p la n ned 2 meter repeater
network which hopefull y will be in opera
tion by mid 1973 : 145.000 is th e gen eral
simp lex calling freq uency but n o te th ere is
a lso a sim p le x ch an n el asso ciated with each
repea ter!

l isting t his an d other un iq ue ki t s

b y si m ply check in g o ur b o x
o n t he reader service ca rd

~ SOUTHWEST TECHNICAL
!:...J"lL.l3 PRODUCTS CORPORATION

D ept. 7 3

2 19 W . Rhapso d y , San An ton io, T e xas 782 16

Inp ut Output
14 5:05 0 - 14 5.650

145. 100 - 145 .700

145.200 - 14 5.800

14 5 .150~14 5 . 7 50

14 5. 22 5- 14 5.8 25

Location
Fland re et
Liege
Namu r e t
Fla ndre
Anvers e t
Luxembo u rg
Hainant e t
Limbo urg
Brabant

Sim p lex
145.575

145.625

14 5.550

145.525

14 5.600

" F E £ II
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Denmark

The teleco mmunicat ions au thorit ies have
responded that they are , unfo rt una.te ly, " fo r
the time bei ng" una ble to issue temp orary
licenses to U.S. amateurs. This situat ion is
unlikely to cha nge during 1973. For a quick
check be fore depart ure, write to :

Min istry of Transpor t and Co mmu nica tio ns
Telecommunications Services
Farvergade 17
DK-1 007 Copenhagen K, Den mark

The above information is sad to re port
especially since Denmar k has a fairly good
network of 2 me te r repeaters. At least 18
repeaters are prese nt ly lice nsed to give fairly
complete geographical coverage of the coun
try. The channels used are of two spacings,
600 kHz and 1600 kNz.

600 kHz spaced channe ls
144.9 50-145.550
145.050-145 .650
145.1 50-145 .7 50
145.250 -145.850

1600 kHz spaced channels
144.150-145.750
144.2 50-145.850

For the 600 kHz chan nels, simu ltaneous
tones at 1400 and 2200 Hz are necessary to
open the repeaters. For 1600 kHz Channe ls "
a single tone of 1750 Hz is needed. At last
r ep ort , Cope n hage n was o n
145.2 50 -145.850 .

Finland

This country does issue temp orary li
censes to U.S. amateurs fo r periods of 1- 3
mo nths. Ho wever , mobile operation is not
allowed with such a license . The details for
securing the license are handled by the
national radio club organizat io n which ap
parently has a nice arrangeme n t with the
govern me nt since one has to join the radio
club if a temporary lice nse tha i is valid for
more than o ne mo nth is to be secu red. The
fees are quit e nominal. If a license good for
one month is secu red, the cost is Fmk 15.20
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plus Fmk 10.00 handling fee . For a longer
term license th e cost includes Fmk 10.00
handling fee , F mk 15.20 basic license fee
a nd Fm k 35.00 for a year's membership in
the radio league ! The app licatio n fo rm fo r
the license is easy to fill out wit h no
complica tions, excep t that an exact address
from which one will be operat ing in Finland
must be supplied , and a photocopy of the
ide ntity info rma tion pages in one 's passport .
The ca ll sign to be used is the home call plus
suffix indicating the OH district in Finland
(for exam ple , W3EEY/OH2). 2 meter o pera
tion is carried on in Finland hut there are no
repeaters in opera tio n a t present. The radio
league does hope to start a repeater network
in 1973 but they could not sup ply any
possible frequency information as yet. The
address of the radio league is:

SRA L
Box 306
00 10I Helsinki 10, Finland

France

Two inquiries well over a month apart
were made to the address the I.A .R.U.
supplied as the authorities for reciprocal
licensing matters . No reply was ever re
ceived. Perhaps the inquiry has to be made
in French? In any Case, it does not ma tter
much as there are no known 2 meter
repeaters in operation in France . For those
who would like to try their luck in contact
ing the telecom mu nica t ions authoritie s, the
address is :

Direction des Services
Radio Elect riq ues
5 Rue Froidevaux
Paris 14. France

Germany

The Germa n Radio Club (DARC), via
Diethelm Burberg DJ2Y E, handles all d etails
for the temporary licensing o f foreign ama
teurs. There is no form to be filled ou t but
the informat ion requested on an info rma tion
sheet sup plied by DJ2Y E must be supplie d.
A basic 3 month temporary license is issued
for ab out $3 .5 0 even if the stay is for a
shorter period. One uses his regular call
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followed by / D L. Technician Class licenses
can app ly to opera te on 2 met ers and Nov ice
licenses are not recognized. An English
version of the Germa n operating regulatio ns
which describes log keeping requirements ,
etc ., is se nt with the te mporary license.

Diethelm Burberg DJ 2Y E
P.O. Box 180
D-4020 Mettrnann, Germa ny

S4tnd.. und Empfongsgenehmigung
fUr ein. Amateurfunkstene

IDJ i' 3V (dj i bV ) I..........

Die u .fig g.o.... ol.' lIesetdKhM Vcndwifo... lIber ...
Amat.urivnk -' di. veltwoden llastiNIftUnQ08ll Uber h.·
quanzbe<-.;m. ....,d S&ndearten "no;! d-m. Inhaber d..

C.Nhmiu""" aulgell6ndilll ~n.

• _ ... _ f". Ie l'O"J
1l'" ." lI . J1f

Standard amateur license issued by the Wes t
German authorities.

145.000 and 14 5.15 0 a re in wide use as
the simplex calling frequencies in Germany .
Germany undoub tedly has the mo st devel
oped 2 meter repeater network in Europe.
Most o f the repeaters operate wit h 1.4 or 1.6
MHz separatio n, although an eventual
changeover to 600 kHz separatio n is
planned. There will be no major changeover
during 19 73 , although a few experimental
repeaters wi ll be operating on 600 kHz
spacing (design ed as "I" channels in the
listing below). There first follows a li sting o f
the in/out frequencies associa ted wit h each
channel designation and then a listing of the
repeaters by location .

APR IL 1973

Channel
12
13
R2
R3
R4
R5
R6
R7
R8

Channel
12
13
13
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R3
R3
R3
R3
R3
R3
R3
R3
R3

R4
R4
R4
R4
R4
R4
R4
R4
R4
R4
R4
R4
R4

Input Output
14 5.0 50 -145. 650
14 5.0 75-1 4 5.6 75
144.150- 145.750
144.175 -145.775
144 .200 - 14 5.800
144 .22 5-145.8 25
144 .2 50 -1 4 ' .8 50
144.275 -145.725
144.300-145 .700

Location
Feldberg/Taunus
Nordhelle /Sauerland
Iloe che nschwand/Hochschwarzw.
Berlin / Funkturm
Cham
Coburg
Doerenberg/Osnabrueck
Duisburg
Feldberg/Taunus
Hamburg
Hannover
Kaiserstuhl (Freiburg)
Kassel
Konstanz
Muenchen-Stadr
Nuernberg
Oldenburg
Stut tgart

Bad Koenig
Bocksberg (Harz)
Bredstedt
Fulda
Goeppingen
Hagen/westr.
Karlsruhe
Koeln-Stadt
Trier

Aache n
Augsburg
Bad Hersfeld
Baederstrasse (Ostsee)
Bamberg
Bentheim- U ngen
Bremerhaven
Darmstadt
Deggendorf
Deister
Dortmund- Schwe rte
Dreilaendereck ( Loerrach)
Grab
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R4
R4
R4
R4
R4
R4
R4
R4
R4

R5
R5
R5
R5
R5
R5
R5

R6
R6
R6
R6
R6
R6
R6
R6
R6
R6
R6
R6
R6
R6

R7

Greding
110mberg-Kaise rslautern
Koblenz
Lecr/Ostfriesland
Lindau-Northeim (Hann.)
Luechow/Elbe
Siege"
Triberg
Weide"

Berlin-Neukoelln
Essen
Frankfurt-Stadt
Hoher Meissner
Ochsenwang
Pforzheim
Pirmasens

Aschberg (Rendsburg}
Bergheim
Bremen
Detmold
Coslar-Steinberg
lIeidelberg
floechsten (Oberschwaven)
Knuell
Lahr
Merzig/Saar
Muenster/Westf.
Ochsenkopf
Winterberg
Wuerzburg

Zugspitze (Bavaria)

Unfortunately, in spite of the relatively
simple procedures for obtaining a temporary
license in Ireland, there is not too much
incentive for the 2 meter enthusiast to do so.
There is very little activity in the 144-146
Mllz 2 meter band there. The main VHF
operation is confined to the 4 meter band
with 70.26 MHz as the main calling frequen
cy. On 2 meters, 145.11 is used as a calling
frequency particularly for SSB, while 145.3
and 145.6 serve as less commonly used
general calling frequencies.

The address to apply to for a temporary
license is:

Secretary
Dept. of Posts and Telegraphs
Marlborough SI.
Dublin I, Ireland

lIaly

There is as yet no reciprocal licensing
arrangement with Italy although it is rumor
ed that in 1973 Italy will conclude some
arrangement with other European countries
(what happened to U.S. interest in taking

1IIIlTlll PillE EIlLlUlDllllIIDl1
IlIlTII II iI!W lULl HllUllIlUlllI1

R8 AItenwalde
R8 Kalmit
R8 Ludwigsburg

Ireland

This country extends a friendly welcome
to U.S. amateurs who can operate there on a
reciprocal basis with a minimum of formali
ty. No special application form is required
for a temporary license. One only has to
supply along with a photostat of the U.S.
license a "listing of the frequency bands,
power. modes of emission, duration of stay
and exact location of operation:' No fee is
charged for a temporary license good for up
to one month . All classes of U.S . licenses are
recognized except for the Novice and Tech
nician Classes.
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Unique Italian "Patente" second-operator license
is good {or life.
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• THE FINEST COMMERCIAL GRADE
AMATEUR LINEAR AMPLIFIER AVAIL
ABLE ANYWHERE IN THE WORLD AT ANY
PRICE FOR ONtY $108~. THE HENRY
3K-A • THE LINEAR FOR THE CX·7A •

•-

HENRY 3K-A
Cool and Easy Max. Legal
Power * SSB, CW, RTIY
or SSTV through commer
cial ratings. 3.5 to 30
MHz. Continuous duty ..
Silver plated PI·L plate
tank * DC relays * ALC *
Built in SWR bridge * Out
put power 2 KW min. in
comme rcial service •

+-

CX·7A

• •

.. 160 - 10 Meiers" JOO watts •
• Transccive or split frequen cy with two

built in VFOs." CW keyer built m"

* I F '\hi fl - new ..upenor QRM remover ..

• IF norse blank er * IJigilal nixi e frequency
readout. superb Co m p ut er grade
const lW,:1 ion.

• F5K keyer e adjustable output power.
broadband tuning *output wattmeter and
reflected power meier * $2395

* Service Manual CX7·CX7A

$29.00 ppd.

,I' u r irw/M a s fe IO-2 /Jw
Z-W..y VHFFM Mari~ RaJioTJ~

P1 eCtSe add S35 for 8 ft . 6 db 90iIin an tenna .

Full 25 warts power. ALL SOLID STATE
(no tubes) reliability. 10 channels with 6
1/2 pairs of crystals installed for calling and
distress. weather, ship -to-sbjp , ship to c o a st
and pubUc and pan operations. Complete
with gleaming white fiberglass 3 db gain
laydown deck mount antenna. Self con
tained. c o m p ac t . Pre-tuned . Vinyl covered
unit is splash proof - impact, humidhy and
fungus resistant . Can be mounted in panel,
on bulk head , on or below table top with
universal mounting bracket included ,

JUST CONNECT TWO WIRES and YOU'RE
ready to OPERA TEt

(l IMARINE MASTER - 25W
(2)6 11. C h a n n eh : W X, 6 , 16,68. 26 , 28, 12.
{3 }54 " 3 db G a in lav -down wntte fiberglass

antenna
RE GULAR $329 .95
OUR SPECIAL PACKAGE PRICEI $259.95

GTX-2.:::::
2 meter
FM Transceiver

(1)GTX -2 (wi t h bu ilt -in DC PSI . . . $ 249.9 5
(2) AC P OWE R S U P P L Y . .. .. . . . • $49.9 5
(3) 2 E Jl:tra crystals of your c h oic e .. $1 2 .00

RE GULAR $311 .90

OUR SPECIAL PACKAGE PRICE! $249.95
30 WATTS OUTPUT. ALL SOLID S T A T E
(no tubes} . TRUE FM (not Phase modula
tionl for superb audio quality . 10 channels
with 146.941146.94 included . Three pole
low, pass filter on both transmit and receive.
1 watt low power position. Provision for
tone encoder. Simple internal strapping pee
vision allows multi-channel use of any
crystal. Microphone and mobile mounting
bracket supplied. Profpssional level can
Itruction by distinguished Avionics Mfg. 
General Aviation Electronics, Inc . The finest
amateur FM transceiver available at any
price. Size: 9 Jl: 6 1/2 Jl: 2 112. Weight 5 Ibs.
Current Drain : Receive : .09 amps. Tj-ans-

mit : High 5.0 amps, Low: 1.7 amps.

Made in U,S .A.

......------- AMATEUR-WHOLESALE ElECTRONICS ----------'
USI7 S,W. 1:!9 Tl'rrm'(·-Miami. Fl . :J:H :>6

Te'lephOf'lP - day, 13051 23)-363 1 - my'llt and weekends - 13051 666-t347

*Crrdir fa11/.\ Il ftlilllhh· WI t'xl'0rf o rder.. n, q/llllijh'u jinln.
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part in these negotiations"). Ho wever. the
country does make availab le to any foreign
ama teur a so-called "Pat ente" which is a
rather unique second operator license good
for life. With the " Patente" one can legally
operate any licensed Italian amateur radio
station much like the station licen see can.
The form to apply for the " Paren te" must be
filed with the telecommunications authori
ties in Italian. The Italian Radio Club,
through the good offices of Anadeto
12RCD, has volunteered to do the necessary
paper work once the informat ion and neces
sary fees (about $7 ) are supplied to him. The
information required is similar to that of
other co untr ies, with two exceptions. Two
passport size photographs which have been
authentica ted by an "official" must be
supplied. The official ap parently can be the
local police, State Dept. , etc . On e must also
sup ply a copy of a birth certificate or simila r
document proving identity (a photostat of a
passport is mentioned, but I don't thin k it is
legal for U.S . citizens to make such a copy).
12R CD's address is :

Anacleto Realini 12RCD
Via Rimini 13
20142 Milano, Italy

Luxembourg

A temporary license can be obtained free
of charge for periods of less than 30 days.
One's U.S. call is used followed by the suffix
/ LX. The usual information must be sup
plied regarding personal id en tificat ion , U.S.
licen se sta tus, etc. Ho wever, th ere is no
application form as such and it appears that
the correspondence with t he au thorities
must be carried out in French. The maxi
mum plate/collector dissipat ion allowed In

the transmitter used is 100 watts.
Alt hough 144 to 146 Mllz is in use in

Luxembourg, no information could be ob
tained regarding the existence of any repeat
ers .

For details of temporary licensing, con
tact :

Direction des Postes
et Telecommunications

Section Telecommu nications
8a, Avenue Monte rey
Luxembo urg
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Netherla nds

I t was rathe r surp nsmg not 10 rece ive a
reply to two inquir ies about reciprocal Iicen
sing directed 10 the office listed by the
I. A.R.U. Some two meter activity is defi
nitely going on in the country bu t details
could not be obtained . The office to write to
IS :

Radio Control Service, P.T.T.
Kortenaerkade 12
Gravenhage, Netherlands

Portugal

This cou ntry definitely issues reciprocal
lice nses to U.S. ama teurs . I know several
U.S. amateurs who have secured such li
censes. However, in each case these ama teurs
were residing in Portugal at the time th ey
secured the licenses. Two mail inquiries to
the authorities in Portugal abou t recipro cal
licensing produced absolu tely no reply, al
though over two mo nths was allowed fo r a
reply to arrive . So th e sit uat ion rem ains
unc lear. In any case, there is vel)' little 2
meter ac tiv ity in Portugal and no repea ters
are in operat ion . The address of the recipro
cal licensing contact office in Portugal is:

Rede dos Emissores Portugueses
Rua D. Pedro V-7-4
Lisboa 2, Portugal

Spain

There is as yet no reciprocal licensing
agreement bet ween Spain and the U.S.,
although Spain do es have such arrangeme nts
with other countries. An inquiry to the U. S.
Embassy in Madrid produced only the result
that the matter is " unde r discu ssion," The
main reason that seems to be given fo r the
lack of temporary licensing of U.S. amateurs
visiting Spain is tha t Spanish amateurs resid
ing in North America are not accorded
operat ing privil eges. It would seem that a bit
of a " push" in the right places could get this
situation off dead center an d secure tem
porary licenses for U.S . amateurs visiting this
beauti ful country , Span ish radio ama teurs ,
judging from the few I have had co ntact
with , arc eager to exte nd a warm welcome to
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visiting U.S. amateurs. Write your Congress
man!

Sweden

This country does issue reciprocal licenses
to U.S. amateurs. No fee is charged for the
issuance of a temporary license valid for 30
days o r less. The call sign used would be the
regular U.S. call followed by ISM and then
followed by a digit indicating the region in
Sweden from which o ne is opera ting. A
list ing of the regions is furnished with the
temporary license. The application form for
a temp orary license is obtained directly fro m
the telecommunications authorities and is
q uite easy to fill out ( in English). It would
appear that at least for 2 meter o perat io n all
classes of licenses are recognized except
Novice class. There are on ly two " unusual"
requirements imposed by the au thori ties
which require a bit of advance preparation.
One is that a co py be furnished of o ne's U.S.
license if issued not more than six months
ago, o r if the license was issued more th an
six months ago , a cert ificate from the FCC
stating the license is still valid. The seco nd
requirement is a certificate of "good con
duct" issued either by one 's " police au thori
ties" or by the "ap plican t's ama teur radio
organizat ion ." So, I suppose that reads: be
good to your local police chie f or pay your
club dues! Seriously, these are valid require
ments and should be respected .

Sweden has a nicely developed network
of 2 meter repeaters operating throughout
the country . The fo llowing is a list of
presently active repeaters :

Input Output
144.900-145.800
145.050-145.650
145 .050-145 .650
145 .200-145.800
145.200-145.650
145 .050-145.650
145.200-145.800
145.1 50-145.750
145 .200-145.800

Location
Sto ckholm
Stockholm
Bolinas
Sundsvall
Giiteberg
Helseingborg
Ystad
Karl skrona
Kalmar

Switzerland

U.S. ama teurs may app ly directly to the
Swiss telecommunications authori ties for a
temporary license with a Swiss call sign . A
simp le ap plicat ion Conn has to be filled o ut
(a lthough it is wri tten only in German,
French and Italian ) and returned with a
photosta t of one's U.S. license and a fee in
Swiss Francs equivalent to abou t $ 10. The
temporary license is good for three months.
Write for the application form to:

General Directorate o f ITT
Radio and T elevision Division
CH·3000 Bern, Switzerland

Switzerland has only recently allowed the
licensing o f 2 meter repeaters and there will
probably be a number of repeaters comi ng
into serv ice in the next year. The o nly
repeater presently in operation is one near
Lugano with in/out frequency of 144.150
and 145.750 . A second will be in operat ion
near Bern in 1973 although the frequenc ies
have not ye t been esta blished. 145.000 is in
commo n use as the 2 meter mo bile calling
frequency.

United Kingdom

One must deal directly with the Ministry
of Posts and Telecommu nicatio ns to obtain a
temporary license. An application fo nn mu st
be o btained and returned with the necessary
information. Basically , te mporary licenses
are issued for up to a three mon th period
and cost about $7 .50. Only Conditional,
General , Advanced and Extra Class licenses
are recognized for the issurance of a tempo
rary license. The application fo rm calls fo r
details of one's passport number, etc., and so
this mu st be ob tained before making ou t the
application. The ad dress of the o ffic e to
contact is:

Ministry of Posts and Telecommunica t ions
Radio Regul ato ry Division
Waterloo Bridge House
Waterloo Road
London SE I 8UA, Engla nd

•

A tone burst a t 2 172 Hz is necessa ry to
ac tiva te some of the repeate rs.
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145.000 is in commo n use as the country
wide simplex caUing channel. T he only
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repeater licensed to operate as ye t is one
near Ox ford with in /out freq ue ncies of
145.1 50 and 145.750 . British ama teurs are
push ing hard for the establish me nt of other
re peaters but the only thing that can b e said
with certa inty is tha t the government has
licensed this one 2 mete r repeater to operate
o n an experimen ta l basis until August II ,
1973. Other cha nnels which may be of
interest are :

Overall Do's and Don'ts When Applying

Allo w sufficient time fo r processing of
the license. It would be best to apply several
months in advance although so me countries
such as Switzerla nd indicate a month ahead
is sufficient. Don' t expect to arrive in a
country and apply then for a license (u nless
a stay o f severa l month s is anticipated).
Except for special events , the licensing
authorit ies are not set up for " counter
service" o n license applica tions.

When dealing with amateurs who are
contac t personnel for their governmen ts
rather than with the gove rnme nt office
directly , remember that postage costs come
out of the treasury and pockets of the radio
club . Enclose some IRe's.

When sending the fees required , try to
send the exact fee in the currency o f the
country . This requires a bit more work on
your . part but will definit ely speed the
processing of your license. Especially when
dealing dire ctly wit h a governmen t office,
exact fee payments are necessary to keep
their computers happy.

Don't apply fo r a license unless you have
some serious inte ntion of using it. The low
fee requirements of some countries may
tempt one to apply " just in case" but it is a
disse rvice to those who have to process the
paper work.

Equipment and Operating Practices

Tone req uireme nts for repeater installa
tio ns have genera lly not been listed se pa-

144.350

144.480

144.800
145.200

Sou th west and South Wales
calling channel
FM calling channel,
London area
FM working channel
FM working ch annel

rately because in practice tone IS only
needed for initial turn on and then the
repeate rs remain carrier operated . Good
practice is to listen first to see wha t the
operating procedures are on a given repeater,
so a tone burst unit is not an absolu te
necessity . Ho wever, if such a un it is desired ,
o ne will find 1750 liz to be the most
commo nly needed frequen cy . 2 125 Hz is
also used by a few repeaters.

Customs on a sma ll transceiver being
temporarily imported in to a co untry is
generally not a problem as long as o ne has a
valid temporary o perato rs license . One
should, however, have eithe r an original
purchase bill fo r the eq uipment or a listing
of the serial nu mber, purchase price and
other ide ntificatio n details. At the wo rst,
one may be required to post a temporary
import bond equal to 25 to 50% of the listed
valu e of the eq uipme nt which is then later
refunded up on leaving. Placing the trans
ceiver in the checked baggage o n an airline
flight will avoid a lot of q uestions as
compared to carrying the transceiver as
carry-on baggage since the latter is usually
st ill searc hed at "European airports . Eu ropean
policemen also tend to be mu ch mo re
curious about peo ple with rad io gear since
CB operation doe s not ex ist in mo st co un
tries. When operating porta ble and in public
be sure your licensing papers as wen as
personal identi fica tion papers are not back
in the hotel roo m.

A small portable antenna is a great asset
to any transceiver rathe r than rely ing on a
whi p. Some very handy forms of a portab le
ground plane and dipole can be bu ilt using
properly cut up sections of a metal measur
ing band and a few ban ana plugs and jacks.
RG 174 miniat ure coax is handy to use and
the lo ss not excessive for runs up to 7 to 8
feet.

Finally , as a visitor, one will usually find
a warm welcome on European repeaters and
many of the local repeater users would like
to collect a W QS L. Phone patches and
message handling are no t allowed on
European repeaters. Don' t mono polize th e
repeater tim e. Stop aft er every few QSO's
and disappear for a while . Enjoy th e repeat
ers as a visitor.

. ..W2EEY
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Charles Durst WA4WTX
4407 Sunny Cour t
Durham NC 2 7705

SCANNING ADAPTER

FOR FM TRANSCEIVERS

A fou r channel commercial type FM
mo bile would be mu ch more versa tile

if independent selec tion of transmit and
receive frequencies were possible. However,
if the unit is trunk mounted and connected
by the cable supplied by the manufacturer,
there pro bably are not enough wires in the
cab le for independent selec tion. Not wanting
to run additional wires under the carpet and
seats of the car, the circuit in Fig. I was
designed to provide eight combina tio ns of
the fo ur transmit and receive frequenc ies
and in addit ion scan the receive frequencies.
This can be done digitally with the four
wires used for the four original channels.
The same circuit could scan eight receive
channels as well as enable manual selection
of any channel.

Basic Theory

The heart of the selec tion circuit is an
SN7442 BCD to Decimal Decoder. A swi tch
in the con tro l head can be wired to count in
Binary Coded Decimal format (see Fig. 2).
For each count in BCD format a single
ou tpu t on the SN7442 goes to ground, " 0,"
while all o ther outputs remain at 5 volts,
HI: T he ou tpu ts can be inverted and used
to drive transistor switches which can
ground cathodes or emit ters for frequency
selection.

Scanning

It was readily apparent that a BCD
counter could perform the same fun ction as
turning the ch annel selec tor switch, only
much faster and easier. A unijunction tran-

RE CEIVER
SOUELCH

CATHODES

0'
EMITTERS

t CABLE I RlilOlO, I, ,CONTROL HEAD

I I
I

.co I B CD TO TRANSISTOR• ORIVE RSENCOOER i DECI MAL
OECOOER

•
I,
I
I
I
I
I
I

IMANUAL I , I -"SCAN SWITCH • I SUPPLY,
SC A N
INHIBIT

REAOOUT

. CO CLOCK CO,
COUNTE R

~

Fjg. 1. Block dfugram of channel selec tor - scanner.
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Fig. 2. BCD to decimal conversion.

sister clock ste ps the SN7493 BCD counte,
through its sequence to drive the BCD to
decimal decoder. A COR type circuit stops
the clock when a signal is received. Scanning
is resumed when no signal is present.

System Schema tic

Figure 3 shows the complete schematic of
the scanner and selection circuit. A descrip
tion of each block of Fig. I will be related
to the schematic in Fig. 3.

DECIMAL
Actual Count

o
1
2
3
4
5
6
7

BINARY COD ED DECIMAL
CBA Channel Coun t
000 1
001 2
010 3
011 4
100 5
101 6
110 7
111 8

8123·25 PAGE BOULEVARO
ST. LOUIS, MISSOURI 63130

13141 427·6116

Kl!:"·80A"'D - 48 kPy k• .,bcNo,d ,n modr<n doping~ c.bonel . OftraU
lize 01 caw 15 112><11 Jf8 - I S!81"~ in f'ont , 3 SIS I" gh
in rea•. hch kl'V 's SPST .....,tch _ ,ncluded .... 12 vol t
lamps in .. hghl~ numbe. hid sh,p wI . 2 1 lb. $25.00

L E.D, 1 SEGMENT READOUT _ MAN 1 TYPE _ NEW $2.15

GATEWAY
ELECTRONICS

Preamps with all the above leatures pluS ae Po>wr Supply and Die
Cast Cabinet.

THUMBWHEEL SWITCHES - 0.5.2.125vl .18 - 10 posillOn d.c;mal$2,75
- 10 pm;I,on BCD 80 complo...... '" $3. 15
- Er>d Pial" IPe' pai,) $ 1 00

SCAI.
c
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,
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" " •, '. CONNECT!

'" CABLE
se·".

c
, • MAN/ SCAN•o
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,
,

"
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1 : 0,
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BCD Encoder

An eight position, four section. short ing
type rotary switch can be used to generate
the BCD codes in Fig. 2. Ground can
supply the " 0 " condit ion while 2K pull up
resistors connec ted to 5 volts provide the
" I" condition. A ground is applied to the

Fig. 3a. Th e scanner "con trol head " circuitry that
connects to Fig. 3b via the co nn ec ting cable. See
block diagram in Fig. 1 {or its {unctions.

$200
$215

.50

529.95
postpaid

Model 4 32PA

- 0.312. 13.13 - 10 j)05illon dK,m"
- 10 p"';l lOn BCD 80 mmph...... 'n
- End Pb~. IPe' IUI,l

NE W!!
,101 0 MHz l'HfAMPS

Model 432PA· ' 13.5 dB NF I $54.95
Model 432PC· I 1'.5 to 2.0 dB NFl S9 4.95

Wr/le tor OU' new ciltaJog ofJAnEl VHF/UH~~";~:~:;dP,,,mp,
n n Succasunna NJ 0 7876

laboratories 201·584 6521

554.95
post paid

Model 432PA-l

Two SIilge KMC B'POI. r and MOSFET Prl>limp lot U X. fM, ATV &
$pKe WOfk . Typically 3.5 dB N f for O!Kc~llent _ak signal
rec~tion . 20 dB Gain, 20 MHz Bandwidth, 12V dc, with melal case.
postpa Id and guaran teed, Model 432I'A O nly $29.95.
Super sensitive Model 432PC - u above but very low noise K6007
input .t~ge. '.5 to 2.0 dB NF 569.95.

MIN IATURE SIZE
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Scan -Inh ibit line to manually selec t a chan
nel. The chan nels arc scanned when no
grou nd is o n the Inhibit line.

mabIe read only memo ry could drive two
read out devices to ind icate th e frequen cy
such as 52 or 94 .

Readout

Many meth ods are available for reading
o ut the received frequen cy . In all cases th e
BCD fo rmal must be decoded to the desired
output. In Fig. 3a , a BCD to seven segment
decoder-driver ope ra tes a Numit ron or simi
lar seven segment readout device. This will
ind icate zero th rough seven. A BCD to Nixie
decoder-d river could dr ive a Nixie tube to
read o ne th rough eigh t. Alterna tely a BCD
to decimal decoder could be used with
transistor drivers to tum on a light bulb
corresponding to the appropriate channel.
See Fig. 4 . Ultima tely a mat rix o r program-

BCD To Decimal Decoder

The SN7442 accepts Binary Code d Oed 
mal fonnat , and a single ou tp ut goes to
gro und from 5 volt s for the appropriate
input. Only o ne ou tput is at grou nd a t a t ime ;
all o thers are at 5 volts.

Transistor Drivers

The configuration of the transistor driver
circuit depends on the number or combin
atio n o f chan ne ls. The circuit in Fig. 3
crea tes eight different combina tions o f four
transmit and four receive freq ue nc ies. The
t ran sistors could be wired to select any
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Fig. 3b. Th e ma in circuitry o f th e scanner. All resistors are 1/4 Watt excep t as n oted.
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SINGLE CONVERSION
2 METER FM .

PC Boards, Kits, AST Modules, (As
sembled, Soldered and Tested) and
Complete Sets. Send for Details.

HOISINGTON RESEARCH CO.
Peterborou gh NH 03458

Phone: 603·924·6360

TEST EQUIPMENT
Fluke 803 Differential AC-OC Voltmeter. 11!'tO.OO
H·P 3!t26-A Tape Transport fol''''''' or I" tape;
15/16. 1 718, 7\\. 15.60. l!O incb.e. per aecond.
Leu head.••• •• •• • • . . • • • • . . . . . • . • • 1400.00
H·P 1)61-8 Diptal Printer. . •..••.••••• $85.00
DATATOTAL 1141-8 JklIpt printer. .., 125.00
Keithley 150A MierovoU..mmeter, . .••• 00.00
APR'" eeeewee with CV-253 Tuner. 38-1000
MHz;. 115 Y. 60 Hz, • •••••••• • ••• ••• 1175.00
B a. K 1076 Telnision AnaI,.st (F1yinc spot
aeanner) •• ••...••••.•.••....••••• 1195.00
Snub 8L-202 2-chanoel ehart recorder 140.00
Type C dual-tn.ce phll:-in (or Tektronix (made
by Hickok) •••• ••••••..•..•....••• 1100.00
Type K plul-ln (Hickok) •••••••••••••• $40.00
Tcktrorux type 1. widc-.band plu.-tn. • .•• 160.00
Tektronix type B widc-band plul-ln. • ••• $rtO.OO

.0;....<1 :!"I /.". . ..... 18 pt¥." c.'_Ofl 0/ ..-rpl"• ...,."......., & piUf"

JEFF-TRONICS
4252 Pearl Rd" Cleveland, OH 44109

channel combination desired. The combina
tions in Fig. 3 are TIRl, T2RI. TlR2,
TlR3, TJR2, T3R3, T4R4, and T4R3 .

Figure 4 shows the circuit for scanning
eight receive channels. The light bulbs are
replaced by connections to the oscillator
cathodes. The NPN transistors are used for
grounding cathodes in tube type radios. In
solid state radios in which a voltage is
supplied instead of a ground to select the
channel, a different transistor circuit will be
required.

Scan Inhibitor

The clock and counter always run when
no signal is being received. Manual selection
is accomplished by inhibiting the outputs of
the counter with the SN7401 Nand gate.
The SN7401 was selected because it has
open collector outputs. These can be
grounded during manual selection with no ill
effects to the IC. For manual selection, a
ground is applied to one input of each gate.
This forces all the outputs high . They can
then be grounded manually by the seleclor
switches,

• S BEl *Fealllm'ine
58·36 • 58.1« • 58·450 • 5CANVI510N

BCD Counter

The SN7493 BCD counter counts from
zero to seven in binary coded decimal

.... Bill Twner WA~ABI

' I2 V
ACe

", 1/4 W
e

, , •

e •.,v s

" , , e •c r "
,,
•

" " •, ,
•,

" " , ", "" •
S' H 4 4 2

, , •
, , •

S N74 04'S
2 NI6 1:S'S

Fig. 4. Channel indication by light bulbs is possible
jf digital readout is not used. This circuit can also
be used for scenninq eight receive channels by
modifying it as explained in the text.

TEXAS TECHNICAL
PRODUCTS

Route 2, Box 324·0, san Anton io ,
Texas 78228 Telephone : 51 21695-8430

AVAILABLE I
FROII:

Junk Box Panel Bushing
A very serviceable panel bushing can be

made from a defective volume control. The
conversion is simple. First, loosen the tabs
holding the cover and slide it off the back.
The switch assembly ~ if it has one, will come
off at the same time. Remove the clip which
holds the shaft in place. This is done by
pulling outward on the shaft and simultan
eously inserting a knife blade between the
threaded shank and the clip. Twist slightly
and the clip will come out of its recess. The
shaft may now be removed through the rear
of the control. Break off the fiber disc upon
which the resistance element is deposited
and you have an excellent panel bushing
equivalent to the best on the market. Cost?
NIX.
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A- COLLECTOR QI

B · PIN 13. tC3
CLOC I< OUTPUT
OF UJ T

C· PIN 1. IC2
C LOC I< INPUT
TO COUfrl TE R

O· PIN 9 . IC2
LINE A

PIN 8 . 1C2
LI NE 8

PIN II. IC2
LI'-t E C

Fig. 5. The waveforms generated by Q1 as th ey are
modified by the coun ting circuitry.

format (see Fig. 2). It advances o ne cou nt
waveforms are shown in Fig . 5.

Clock

The clock is a standard u nijunction tran
sistor circu it. Clock rate is set by the .47 p F
capacitor and the SOa K pot. Vary ing the pot
changes the scanning rate. The inverter
between the clock and the cou nter is used to
square the clock pulse which is a very
narrow spike coming o ut of the UJT.

COR

The CO R circuit was borrowed from a
July 1970 article in 73 o n a two channel

scanner by Gary Hendrickson, W3DTN . T he
opera tional amplifie r in the differential in
put configu ration is not affec ted by changes
of B+ vo ltage. Th is is very useful in mobile
inst allations. When no signa l is being re
ceived, the squelch con tro lled audio amp li
fier pla te is at the B+ po tential. When a
signal is received the voltage drops and
forces the o utpu t o f the o p amp to 12 volts.
This turns o n t ransistor QI which stops the
clock. As no clock pulses are seen by the
counte r, the receiver stays on the chan nel
wit h the signal present. On the absense of
signal, the o p amp o u tpu t goes to zero volts,
QI turns off. clock p ulses are generated. and
the receiver scans.

Power Supply

The unit requires +12 volts and +5 volts
de. For mobile installations 12 volts is
ava ilable directly from the car's e lec trical
system, and 5 volts can be obtained with a
zener diode regulato r. A simila r circuit can
be used for ac o pera tio n. The +5 volt source
should be regulated by a zener diode because
the Ie's operate best o n +5 volts + 25 volts.

Construc tio n

The circuit can be built o n any type of
circuit board or vector board . Socke ts are
recommended for th e lC's to facilitate re
moval if necessary. Parts layout is not

· 12V
TEST BR IOGE

(0 e 8 6 e e POINT RECTIFIER

ED ®

~ 8 8 8
0I rc s I I '" I I '" I @]

~ = ca

I '" I I rca I I '" I ~I!!>l @]I!!!J ~ IR:o l

cpQ 0°' <4

9I'fATE I ~ 0~ ~"
~ I:EI

0)
E) [§]

( oz )
~ SE ",. S I @ o5Y= o TEST POINT

SCA NN E R POWER SUPPLY

Fig. 6. Parts layout. Parts ICX, QX and RX which are not shown in Fig. 3 were added for additional
switching. These par ts are not required for the s tandard scanner. Some parts on the schematic are nor
on this board du e to th e use of a non-standard IC1. Q3 was mounted sideways in a field replacement
of a defec tive transistor. Interconnecting wiring i s on the bottom of the pc board.
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Here is the comple ted scann ing adap tor as it appears mounted n ext to its dual voltage power supply.
See Fig. 6 for componen t identifica tion.

cri tica l. Bypassing and filtering of the 5 volt
supply should not be omitted as the TT L
logic is sometimes sensit ive to noise .

Testing

After inspec tion o f all wiring, apply +12
and +5 volts. Manua lly select each channel
and observe with a voltmeter or oscilloscope
that o nly the transistor corresponding to the
selected channel is on and the others are off.
For proper opera tio n of the scanner it will
be necessary to adj ust the Sensit ivity control
on the COR. With no signal being received
and the receiver squelched. measure the
voltage between pins 2 and 3 of the op amp.
Adjust the sensitivity control for zero volts.
When the squelch opens, the voltage at pin 2
goes nega tive, and the output pin 6 goes to
+ ] '} volts. Q I should then tum o n.

When QI is off, clock pulses can be
observed at pin 12 of Ie 3 with an oscillo
scope . The pulses will stop when Q I is
tu rned on by a received signa l.

Troubleshooting

If no oscilloscope is available , and the
scan ner fails to scan properly , measure the
voltage a t th e collec tor of 01 with a
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voltme ter. If the cha rging and discharging of
the capacito r is seen as in Fig. Sa, and the
outpu ts in Fig. 5d are not seen o n pins 8, 9,
and II o f fC2 , eithe r Q2, IC2, or IC3 are
defective . The counter can be clo cked manu
ally by alternate ly applying +5 volts th rough
5 Kn and then grou nd to pin I. If IC2 is
good the co un te r should advance on each
clock pulse . Rem ove th e connection be
tween IC3 pin 12 an d IC2 pin 1 for manual
clocking o f the co unter.

Conclusion

This circuit is very usefu l for either
pairing four tran smit and fo ur receive fre
quen cies with sca nning o r scanning eight
receive frequen cies. Only four wires a re
need ed for remo te manual control of the
sca nner/selec tor. Man y variations are pos
sib le in the construc tion and application of
the units. By u tilizing integrated circuits , a
minimum number o f components is re
quired . Since the price of TT L in tegrated
circuits has become quite reasonable , the
entire sca nner can be built for a very small
investme nt. By scan ning four or more fre
quen cies. o ne can be in on all the action .

...WA4WTX

73 MAGAZIN E



Clifford KUner t WB6BIH
520 Division Stree t
National City CA 92050

THE RCA CMU 15

FM TRANSCEIVER

-

T he RCA CMU I 5 4 50 transceiver is one
of the mo st com mo n rigs available

recently from the comme rciaJ surp lus mar
ket, and is probably the best buy. They are
com mo nly available for less tha n $20 com
pJete, and their re liability and stability are
superio r to o ther rigs of simi lar age . Ho w
ever, retired equipment is gene ra lly not
found in good condition, and will require
service as well as alignme n t. T o the ama teur
with limited experience and test equ ip me nt,
getting o ne o f these monsters to work on
amateur freq uencies ca n be a very frustrating
e xpen ence.

This art icle will describe specific prob
lems and their solu tions, to be used as a
sup ple me nt to the RCA instruction book.
Several modificat ions and additions will be
described that ca n im prove the performa nce
o f these units.

Take Your Pick

A group of hams will fight over a stack of
radios to pick out the "cleanest " oJ)e. I have
not fo und any indica tion that a clean radio
works be tter tha n a " dirty" one. My base
sta t io n transmitter is rusted and bent, and
looks as if it has been sit t ing in wat er for
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some time . It has not required any repair or
cleaning excep t fo r repJacing tubes. Perhaps
the filt hy radio from a service truck has had
less on-t he-air use because the d rive r spends
most o f his time work ing, whiJe a clean radio
from a supervisor's car is being talked on all
the time. I have never fo und rust or cor
rosion to be the cause o f a pro blem.

The major problem to loo k fo r is damage
to the coil shie lds or adjusting scre ws. lf a
sc re w is bent, bending it back will u sually
break it. If a coil sh ield ca n breaks off it is
possible to solder it back very carefully . The
can material is so ft, and a torch will melt a
hole righ t th rough it! If the sc rew is broken
off, the slug can be removed wit h a scre w
driver th rough the hole in the bo tto m o f the
coil.

The power a nd control cables should be
checke d and taped up if the insul ation is
worn. Fuse holders o r circuit breakers may
be da maged or lost from the cables, but the
sys tem should always be pro te cted from
damage in case of a short. I had a bad
vib rator get stuck and blow a fifty amp fuse
instantly . Lack of proper pro tection may
also vo id an insura nce policy.
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621 HAYWARD STREET

MANCHESTER , N, H, 03103

o ld Heathkit G D- I grid d ip meter can be
use d. The grid dip meter with its strong
signa l shou ld be tuned to o ne half of the
desired 4 50 freq uency VeT}-' caref u lly , and
placed as near as possible to the desired
stage. On ce the approxima te tuning po int is
fou nd in each of the severa l front end coils,
t uning ca n continue with a weak signal. Any
alignme nt o f t he i-f frequency coils should
be o nly slight peaking since the i-f does no t
cha nge with receiver input frequency .

To aid in finding a star ti ng poin t , I have
made so me measurements of the length .of
expose d adjust ing screw on the to ps o f the
coils. From t he antenna connector back
toward t he mixer, the first three brown
coils, ( 1LI , I L4 and I L5), should have
about 1.7 . 2 , and 1.7 cm o f thread exposed,
respectively. The next two brown coils,
I LI S and I Ll 9 , should both be extended
ab out 2 em. 1Z4, the coil with the gree n top
next to I L18 should be 2.3 em. The screw
o n I Z I 5, the green coil nearest to I Z4 , will
exte nd about 1.5 em. The screw on the
gree n coil next to the ehassis edge , 12 14, will
o nly extend 0.7 em. The last green coil next

IN STOCK WITH YOUR LOCAL DEALER

C~~
~lbr a f t

CORPORA TIO N
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Tuning Up

The first ste p in alignme nt should be to
check t he tubes with a tube tester and
replace the weak ones. In ma ny cases this
will be the only repair necessary . Further
tube checks by subs tit ution can be made
afte r the radio is operati ng.

Receiver alignme nt is well described in
the RCA ins truction ma nual, but without a
st rong signal source aligning the front end
is di ffi cult. Lacking anything better , an

Many amateur installations are lacking in
t wo poin ts. T he radio should be bolted
secure ly to the vehicle body in its cabine t.
This will take advantage of the large mass of
the vehicle to reduce sudden acce lerat ion
(mechanical shock). The stee l ca bine t will
protect t he rad io from anything y ou cou ld
lift to throw on top of it. Cables should be
tied secu rely to protect them fro m ru bbing
against any th ing that ma y da mage them.
Co ntro l head, cab les, and microphone
should be mounted so they are kept away
from the dri ver' s feet to preve nt damage or
in terfe re with operatio n of the vehicle .
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Here's an example of a sturdy tru nk mounting
arrangement that avoids the usual rat's nest of
wires.

to the F2 oscillator tube (or hole in the
chassis) will show about I em of threads.
The brass slugs will be coming u p out of the
coi l wh ile the iron slugs will go farther into
the coil for lower frequencies. These mea
surements may vary as much as 0.5 em
between different radios, but will serve as a
handy starti ng point for the most difficult
part of alignment.

Some of the transmitter coils can be set
approxima te ly o n frequency wit h a grid dip
mete r tuned to the appropria te crysta l mul
tiple . The second doubler plate and the
second tripler grid coils may have to be bent
to get them down to the 148 MHz frequency
if the tra nsmi tte r is to opera te aro und 444
to 44 5 MHz. They will tune up without
trouble, but if the capacitors peak at maxi
mum capacitance, they may not have
exactly reached resonan ce. Always be sure
that no controls peak exactly at minimum or
maximum whe re exact resonance is neces
sary. The 148 MHz circuits should show a
smooth defini te peak , and the first doubler
plate and second double r grid coils should
a lso peak re latively sharply . These controls
should be re peatedly read justed since they
do inte ract. Gett ing drive to the final 5894 is
always the hardest part of alignme nt. T he
second trip let plate adjustment should peak
near the to p of its ra nge, an d the PA grid
screw should be down in its ho le near the
bottom of its travel. These adjustme nts tu ne
rela tively broadly. In a case where drive to
the fina l cannot be obtained this is usua lly
indica t ion that either or bo th 5894's are flat.
The PA plate adjust me nt is "ery critical, and
turni ng it will probably give the first indica-
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tion o f transmit ter ou tpu t. The other anto n
na tu ni ng and loadi ng contro ls show definit e
peaks. but the PA loa ding adjustment wi ll be
relatively broad. Readjust all of these several
times to get max imu m o ut put since th ey
inte rac t. These adjus tmen ts alone may be
the o bjec tive of a typica l two hour tweaking
progra m.

Receiver Pro blems

As wit h the transmitte r, the major cause
of reduced performa nce is weak tubes. Even
wit hout a signal gene rator sensitivi ty check,
if all the tubes are good and all the circuits
tu ne pro perly, this alo ne is usually assu rance
that the receiver is working adequately.

Loss of overall se nsit ivity is usually
caused by a weak 12AT 7 in the fi rst or
second oscilla to r or mult iplie r. The 6AM4's
in the front end or the 6 BH6's in the first i-f
need replac ing less often . If the receiver
see ms to be sensit ive enough , but is noisy ,
this usually indicates a weak 6BH6 in the
low i-f, or occasiona lly a bad 12AT7 limiter.
An open squelch can be repaired by re
placing a defect ive 12AX7. In a rare
occasion the glass on the 6 AK6 output tube
may crack .

Complete loss of audio output can be
cause d by a bad aud io output tra nsforme r, a
shorted .0 I capac itor across the prima ry of
the transformer. or a bad discriminator coiL
The large .1 capacitor from the 8+ line to
ground may short o ut and cause a fu se or
#43 lamp in the power supply to blow . This
capacitor. I C69, is loca te d directly under
the audio output tra nsformer. It may be
wise to re place this capaci tor as we ll as the
one across the transformer if you like to
plan ahead, before they short out.

Improved receiver performa nce may be
obtained by increasing the local oscillator
signal. The 22n lh watt resistor on pin o ne
of the oscillator 12AT 7 should be shorted
with a short piece of wire . The same may be
done to the 33 K I wa tt resistor directly
under the bottom of coil 1Z 15 ; it's the o nly
33K in this area. Modifications such as this
in the i-f stages will cause instability and will
no t significa ntly increase performa nce.

Receiver performance can be imp roved
by the additio n of a sma ll transistor power
supply to power the receiver only. RCA
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made a power supp ly for this purpose which
is mounted o n the fro nt pane l of the
cabinet, or you could build your own fro m
surplus parts. The vibrator wiring can be
modified so that the vibrators only corne on
when the transmitter is keyed, thus elimi
nat ing vibra to r noise from the receiver. With
this modification it should be possible to
break the sque lch with as little as .2 micro
volt.

Approximately every six months it will
usually be noticed that receiver performance
has decreased . In this case receiver alignment
and tube replacement should be made.

Transmitter Tricks

Aside fro m replacing tubes, the greatest
improvement in tra nsmitte r ou tput power
will result from removing the selenium recti
fier stacks in the power supply and replacing
them with 1000 volt I amp silicon rectifiers.
With this modification the transmitter will
put out as mu ch as 18 watts. Removal o f the
old rectifiers also adds considerable space for
a transistor power supply, single tone oscil
lator, PL oscillator, or rf preamplifier for the
recerver.

Removing the output "trombone" filter
from the transmitter will increase power
output slightly . All the old RG58 can be
replaced with Belden 82 19, fo am RG58,
which should also be used fo r the antenna
cable. A co mmerc ial anten na manu facturer
offers a mobile gain antenna with higher
than usual gain specs, achieved by simply
using low loss coax instead o f the usual
RG5 8. Incidentally , a gain antenna will
double the effective transmitter power as
well as imp roving receiver performance by
lowering the angle of radiation, and is worth
the price.

Vehicle battery voltage always has a
major effect on transmitter power, and low
power outpu t may be caused by a loose or
dirty cable connection since very high bat
tery current is drawn in the transmit mode.

Low power ou tput can be caused by a
" weak" vibrator, and replacement of the
vibrators oft en will show an improvement. If
a vibrator is inserted in the socket in the 6
volt position while connecte d to 12 volts,
the power output will increase, but it may
not last for very long!
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In a homebrew base sta tio n the transmit
ter can provide as mu ch as 30 to 40 watts
output by simp ly increasi ng B+ voltages.
Remember that the current req uired is
aro und 300 rnA , so relays used to break the
8 + curre nt should have large enough co n
tacts and wide enough spacing to break the
surprising arc that results when B+ is re
moved. A monster TV power transformer
will make a go od base station power supply
fo r up to 30 watts output with abou t 35 0
volts. 400 volts makes a good repeater or
remote base power supply , which is about
the maximum voltage. Of course, in this
situation for con tinuous operation , forced
air co oling will be required. Two 75 CFM
blowers bolted to the to p of the final amp
and tripler cage will cool the 5894's and the
5763's so they are cool enough to touch
even after several hours of key down o pera
tion.

Service problems in the transmitte r other
than flat tubes are rare. The 5894's are quite
reliable (which is fortunate considering their
price) and do not go bad sudde nly. A 5763
may go flat without warning, however,
causing loss of ou tput power. The ante nna
relay o pe rates o ff the second trip ler cathode
current , and may not pull in if there is no
drive to that stage or the tube is flat. It is
not unusual to find a fifteen-year-old 58 94
still putting out 10 or 12 watts, but new
tubes are the key to maximum performance.

The bias su pply in a homebrew power
supply can be the source of trouble if it is
not properly regulated. The combined grid
current of the transmitter tubes can pull
enough bias current to raise the bias voltage
and cu t o ff the final PA tu be.

Conclusion

The RCA CMU 15 is probably the cheap
est and easiest way fo r the beginner to get
started in FM with a quality radio. With a
good set of tubes and a little help getting
started, service should not be a serious
problem. The CMU I 5's good performance
and low cost usually do not justify buying a
later model tube radio at three or fo ur times
the cost, so the beginner may fi nd himself
keeping his e MU 15 for a long time.

.. .WB 6BIH
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Keith Lamonica W7DXX/1
Managing Editor

2 METER FM

AT

14,000 FEET

B eing a DXer at heart and also very
interested in 2 meter FM, I enjoy

driving up to the 73 repeater site to fire up
our ba se station to work DX during band
openings. I find I can usually work up to
two or three hundred miles or more during
an opening. Now. since I am basically an
experimenter and always want to improve
on a situation. I decided there must be a
better way to work 2 meter DX. The 73
repeater site is a twenty-minute drive from
horne , and during the winter months I have
to hook up the snow buggy trailer to my
Bronco and drive to the base of the
mountain. The snow buggy trip up takes
another forty-five minutes. After all the
work of getting up the mountain, I usually
lose some of my energy to work DX and just
drink a couple of beers and corne back down
(a little faster than I went up).

Anyway. as I said J there must be a better
way to work 2 meter D X. Second only to
amateur radio is my big love - flying. I own
a Cherokee 140D which - on the slightest
suggestion - I' ll fly almost anywhere . Why
not install an FM transceiver in the airplane
and co mbine both hobbies? Not a bad idea, I
thought. My 140D is extremely well
equipped with avlonix equipment. The craft
is comp letely IFR capable with the Genave
(General Aviation) line, including their
Alpha 600 with Glide slope, Beta 500
Transponder, Sigma 1500 ADF, 3 light
marker beacons, and auto pilot. The point I
make - as any of you who have seen the
inside of a 140D can appreciate - is that
panel space is at a premium. A quick
measureme nt showed I had only 2 Y2 inches
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available in the 6 Jh inch wide panel. Since I
did no t want to mod ify the craft in any way,
I had to find a transceiver to fit my space
availability. After checking all the 2_meter
units we have in the 73 offices wit h a tape
measure, I began to feel a little discouraged.
Maybe those snow buggy trips to the moun
tain weren't so bad.

The n it occurred to me , Ge nave had just
announced their GTX-2 transceiver for 2
meter FM. I quickly checked the specs and
fou nd t he GTX-2 was exactly what I needed.
A te lephone call to Genave prod uced the rig
a few days later. along with an aircraft
antenna cut to 2 meters . I fle w the 140
down to New Haven Avionics, and in a
couple of h ours John Reiser had the u nit
installed and operating. With a flick of the
switch I could transfe r mike and speaker
controls from the aircraft COMM to 2
meters.

When [ go t back to Peterborough [ fo und
a package from Sentry with extra crystals I
had ordered. The GTX normally comes with
34/94 and 94/94 . If you wish , they will
s u p p ly a ny additional frequencies. I
crystaled up the GTX-2 for 16-76, 19-79,
22-82, 28-88, 34-94, 52-52, and a couple of
weird freq uencies.

I decided the next Saturday night would
be the best time for my litt le DXpedition.
The 140D has a ceiling of about 14,000 fee t,
and after 10,000 feet suppleme ntal oxygen
is needed . A trip to the friendly ambulance
company - an d I had a small oxygen
can nister on loan.

Saturday rolled around and the weather
was CA VU (ceiling and visib ility unlimited) .

8J



QMDFl'AIID)------~
EXCLUSIVE 66 FOOT -- 75 THIi'U 10 METER DIPOLE

NO TRAPS - NO COILS - NO STUBS - NO CAPACITORS
Fu llv A. i . , .."~d - r hOUl0ncl$ ..I.t o dy i,"nSU~'~'~¥?CEe=O!J.

! '::3= =::-.=..33=-£&4 ~ :--- L,,-" - OFF 2)
t:::=": I =t--=:::E~ -o :~.:.::t:: . -'

d
'16 40 % Copper Weld ""ff I nfl u led so II tlJ ndln li ke solt c!o/.per wllt- ·R.ted lor belief t han ILl Il leg. l power "M lew
Of SSB COI". I 01 Bala nced 50 10 7') ohm teed hn~-VSWR und er I !i 10 I II most hf' , ~h' s-S'l ln l ess Steel hard wart
OIOP P, oof 'nsu l.IOls-Ter nt ,c Performa nce-No co.. s 01 Ir l PS to bru ~ down or , h. n!:t und er "'tathe. condl tlo ns- Comp
lett ly As!tf'mbl..d ' u dy to put up--GUOI,nnl,ed I Ju r- ON E DES IGN DOE S IT ALL 15 · 10HD-O Nl Y S l 1 00 A PAND'

ModellS-IOOO
Model l !i·2 0HD

$60_00
S50 _OO

66 Ft 15 l lu u 10 Mt lt rs
66 ft 1S Thlu 10 Mrters
Model bJ-40HD $4:2 00

Modl'l 15 40HD S40 00
Modl' ! 40 -20HD Sll 00

69 Ft 80 40 ·1 5 MI'I I'I (CW)

6fi FI
35 Ft

15 Th ,u 40 MI'II'IS
40 Thru 20 Ml'll'rs

ORDER DIRECT all: WRITE fOil.
fUll INFORMATION

300 s. Shawnee
leavenworth. Kansas 6 6048

OR THIlU YOUIl FAVORITE
DI STR IBUTOR

At 6 PM I took off from Keene airport and
started a climb to 14,000 feet. On the way
up I was listening to WAIKGO on 19-79. At
2,000 feet I star ted to hear WA I KGQ in
Hartford cr (100 miles). At 3,000 feet I was
hearing W2AKR in Paramus NJ (200 miles).
At 5,000 feet I was hearing WA3CAG in
Trevose PA (300 miles) . I levelled off at
14,000 feet over Peterborough and started
punching up different freq uencies.

On every frequency I listened, there were
at least two or three repeaters pre sent. My
first mistake was to key up 34/94. It took
five minutes (or so it seemed ) for all the
repeaters to drop out. It soon beca me
evident that operation on sta ndard repeater
frequencies was nearly impossible. I decided
to try a couple of non-standard repeaters. I
punched up WIDC which is 147 .72 in and
147.12 out. Right away I heard a QSO in
progress and decided to listen awhile. After a
minute or so I realized it was not WIDC I
was listening to, but WA4UAG in Huntsville
AL ( 1000 miles). WA4UAG is a tremendous
machine with an input on an off-channe l
which I just happened to have. A quick

crystal change and I was talking to K4 YMB
through the Huntsville repeater. After a
short chat, I took a couple of deep breaths
from the oxygen cannis te r and switched to
16-76. Fortunately there wasn' t to o much
act ivity. and I was able to hear WA90RC in
Chicago with a full quieting signal. When I
tried to call in . however. I keyed up a
multitude of stro nger 16-76 repeaters. 52
simp lex proved rewarding with contac ts to
South Carolina , West Virginia , Tennessee
and Canada made with ease. After about five
or ten minutes there was so mu ch activity o n
52 that it was diffi cult to hear anyone.

Another two hours were spe nt checking
different frequencies. Repeaters up to 1000
miles were heard co nsistently. but co ntacts
were few on the commo n frequencies since I
was keying up so many o f them.

I have definitely fo und a new way to
enjoy 2 meters and have also teamed a few
things. I have ordered reverse pair cry stals
for the commo n repeater frequen cies and
also for the simp lex frequencies. Loo k fo r
me o n 2 meter F M some night. It's a blast.

. . .W7DXX/1
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Peter A. Stark K20A W

SIM P L E
196 Forest Drive
Mt. Kisco NY 10549

LIGHTNING
DETECTOR

For those remote repeater sites!
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Fig. 2. Circuit with automa tic rese t

F igu re 2 shows an improved version which
automa tically resets itsel f after a while. The
SCR works as before, but when the relay
closes +12V is applied to the top of the
capacito r, which then slowly discharges
through the 10K resisto r and the base of the
transistor. The tra nsistor is across the SCR
and le ts the SCR release immediately after
the lightning stroke is over. The relay stays
pulled in fo r a short time interval , depending
on the gain of the transisto r and the quality
of the 100 fJ. F capaci tor, and then o pens.

In opera tion, make su re the pickup wire is
far enough from your transm itter and an
ten na that it does no t pick up rf energy from
there . If any rf does get in to the pickup wire,
use a loop o f wire whose far end is ground
ed. We haven 't had any trouble 10 that
regard , and the detec tor picks up any storms
that are close enough to be seen and heard .
If the sensit ivity is to o high , simply use a
shorte r pickup wire .

.......,
"'''

T he circu it shown in Fig. I wasn't rea lly
meant to be a lightning detector 

originally it was part of a burglar alarm we
built and installed some time back. But the
first night we had a ligh tning sto rm all t he
bells and whistles went o ff and the neigh
bars .. . well, anyway. here we have a light
ning detector that works quite well.

Not everyone needs a lightning detector,
o f course, but it is very handy fo r those
sta tions that normally operate round the
clock and unattended - repeaters, private
repeaters, and remote con trol systems such
as autopatches. In that case the ligh tning
detector can temporarily disable the sta tion
and ground the antennas when a storm is in
the vicinity.

Figure I sho ws the basic circuit. A small,
sensitive SCR is in series with a relay coil.
When a positive pulse appears on the SCR
gate, the SCR turns on and energizes the
relay. A 20 ft pickup wire attached to the
gate and stru ng about the house works quite
well to couple lightning-eaused pulses into
the diodes. Once the SCR latches, the circuit
remains o n until the power is removed .

Fig. 1. Basic circuit of the lightning detector. . ..K20AW
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Net to Amateurs
Complete with Tubes
Power Supply $9.95

Price 49 9 5

TUBE COMPLIMENT
6U8 Oscillator Multipl ier
12AX7 Speech Amplifier
2E26 Final Amplifier
68G5 Modulator

8MC. XTALS- 8333- 9000.
Silk Screened Panel.
18 Watts Output,

•

~.u"

• Mobile
• Fixed Station
• Emergency
• Aviation

,

~.
t:Jt, , .,..

~"

SIX METER TRANSMITTER
for

TUBE COMPLIMENT PriceS 9 9 568A8 Osc-Mult
6CX8 Final Amplifier Net to Amateurs,
6AG5 Modulator Complete with Tubes.
12AX7 Speech Amp Power Supply $9.95

NOVICE TRANSMITTER ~~\\ TWO METER
~~\.}\.I 0 TRANSMITTE R

25 WATTS INPUT 8 WATTS INPUT
BUILT IN POWER SUPPLY

Price4995
TUBE COMPLIMENT
6AG5 OSC. Net to Amateurs,
616 FINAL AMP Complete with Tubes.--------------------------------

ORDER BLANK
SHIP TO _

Bill TO

STREET NO _
ADDRESS

CITV AND STAn ----------

SH,P Vt A _ TOTAl P RICE _

MOOH NO QUA N TIT Y OESC RIPTIO N PRICE

ERL
EXCELTRONICS RESEARCH LABS

MANUFACTURERS OF ELECTRONIC DEVICES
217-24 121 st. Ave. Cambria Heights, N.Y. 11411

Phone 12121 341·0096
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Edward A. Lawrence WA5SWD
1211 Drexel Drive
Plano TX 75074

AID

CITIZENS BAND
/8

e a
3.3 K

"BATTERY

cr "t200 p F

i< " ~f'
s r

220K F' !56pF ar

0 '
~Zfol2222

~" ~-i' i5pF

-
WIRE- 6 F T, LONG

RFCI ~C4
22 " H .0'

WIR E - 9 F T, LO/IIG

commu nications receiver and noted st ro ng
modulation products about 100 kHz above
and be low the "carrier." Deducing this to be
caused by the quench frequency, I brilliantly
decided to drop the quench frequency in to
the audio range, by increasing the capaci
ta nce 'acro ss the base bias resistor. Lo and
behold ! Suddenly the entire Citizens Band
was alive and jumping wit h a mass of "line
noise," which at first appeared to be like
natural noise. Then I turned on the BFO,
which showed it to be many, many, many
closely spaced "carriers." I presu me t he
lower quench frequen cy develops a much
larger bias swing on the base of the transis
tor, FM'ing it across the ent ire ba nd . This
stuff is concen trated in the region of 27

Fig. 1. Schematic of the alignmen t aid. Ll is 15
turns No. 22 tapped at 9 tu rns from the collec tor
en d. No switch is shown , so remove bat tery when
not in use.

T he need for better tu neup aids for CB
radios has been well documented by

W2 NSD/1. (See 73 Feb . '73, pages 5 and 6.)
Well, F ELLOW AMATEURS, I must admit
to holding out o n you . j ust a bit. I have been
in possession o f an excellen t circuit fo r such
a need fo r about seven years. I rece ntly
u pdated it with a more modern transist or
and a Printed Circuit Board . A comment
here, to explain tha t I also hold a First Class
Radiotelephone License , and o n occasion
repair CB radios. Also remember that no
license is required to tune the receiver.

It is obvious that the front end o f a
receiver should be tuned to respond eq ually
well across the band , and thus have consis
tent se nsitivity at any frequency in the band,
if maximum usefulness is to be obtained .
The usual met hod of insuring reasonable
results is to tune at the middle , and check
the ends. This is rather spotty, at best , as it
would be better to check all channels. This is
involved since you mu st set both frequen cy
and amplitude 23 times in a single pass .

Naturally, a good sweep genera tor could
be used, and the rf-rnixer tracking set with
it in stead , but this was not ava ilable to me at
the time . The circuit in Fig. I was o rigina lly
a super-regenerative receiver taken from the
GE Transistor Manual. T hese, as is well
known, tend to sp ray a lot of rf back out the
ante nna. With this in mind , I listened with a
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Fig. 2. Full size PC board layou t (foil side).
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Fig. 3. Component side parts placement.
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9 FT.

aro u nd align their se ts ! It only draws about
half a milliamp from a 9 volt battery .

Since I am sure many others would like
to align their I I meter receivers for opti
mum result s, I am presenting this circu it as a
very lo w cost and worthwhile aid . If I
receive e nough inquiries , I could po ssib ly
have P.e. boards made up. These boards cou ld
also be used to make a compact su per
regenerative receiver a s per the o riginal
c ircu it. I am su re the changes req uired to put
this o n any other HF band arc well wit hin
the sco pe o f the readers of the magazine . I
would est imate the cost to be about S 1.50
per P.c. board, plus sh ipping.

...WA 5SWD

receiv er wit hin 300 yard s. I limited the use
of th is d evice to avoid unnecessary inter
fe rence to the deserving users o f the hand .
However. o ne fell ow acc id en tally launch ed
his into a tree too high to recover with an
over-ambitious heave , and it ran for about a
mo nt h in the dead of winter in a nameless
northern city . helping every CBer for mil es

T & M ELECTRONICS
SUPPLY, INC.

472 East Main s t., Patchogue, N.Y. 11772

AVA I LABLE I
FROM :

Ml lz, with very little sp ill-ove r in to 10 or 15
meters. although t hc level across the d esign
runge is ruthe r cons ta nt. The nearly cons tant
rf level is what I needed to simp lify tuneup
o f the front ends o f the u ni ts I was working
on.

Figure 2 is the layout o f the P.e. board I
made to facilit ate re product ion o f this useful
ci rcui t fo r a fe w in terest ed friends and Fig. 3
is the compo ne nt layou t.

I used 6 ft of wire as a n anten na
co nnec ted t o the e mitte r side of the rfc .
with 9 ft of wire o n the battery sid e o f the
rfc as a coun te rpoise . Since this made it a bit
large, I carefu lly hung it vertically in a handy
tree nearby . Of course, since th is p u t a
stro ng signal on every chan nel into every CB
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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 ai r comparison . . . this array con
tinues to outpe rform al l competition . ..
and has for two decades. Here's why
· . . Telrex uses a unique t rap design
employing 20 HiQ 7500V ceramic con
densers per antenna. Telrex uses 3 opti
mum-spaced, optimum-tuned reflectors
to provide maximum gain and true FIB
Tri-band performance.

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

rain or shine
• Wi nd rating survival 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 d iameter, .058 wall taper

swaged dural elements for minimum

TB5EM S395

Other
Multi-Band
Arrays Available

Elements shortened
to show details.

weight and exceptional strength
to weight ratio

• Stainless steel electrical hardware

With a Te lrex Trl -band Array you get 49
Ibs. of educated alu minum engineered
and built to provide many, many years
of performance unmatched around the
world by any other make. Longest ele
ment 36 ft. Turn ing rad ius 20 ft. Shippi ng
we ight 65 Ibs. Shipping container 13 in.
x5in.x 13 ft .
Note: If not available from your deale r,
order direct. You 'l get fast, personal
se rvice.

Te lrex l abs are design eng ineers , 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 Tel rex line, wr ite fo r Catalog Pl 71.

BALUN

TYPICAL TELREX "MONO-BAND" ANTENNAS
15 M 31 7 - " M onarch", '0 DBD, 3 EL, 4 KWP, 2·1/2" 0 .0, 17' boom
20M326 - "Monarch", 10 OB O, 3 EI., 8 KWP, 3-1/2" 0 .0, 26' boom

2M609 - " M onarch " , 14 DBD, 6 EI ., 6 KWP, '" 0 .0 , 9' boom
2M814 . "Monarch", 16 DBD, 8 EI.,.8 KWP, 1.375" 0 .0, 14' boom
6M516 - "Monarch" , 13 OBO, 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

•

"e'V' LABORATORIES
.' .A TV And Commun ications Antennas Since 1921

Asbury Park, New Jersey 07712 201-775-7252
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Ron Subka WA9FPP/I
Technical Editor

HEATH
DESK

TOP
CALCU
LATOR

A llam- Con cenience product oj th e Ele ctronic Age. Once
y ou have one y ou would betray y our own moth er in order
to keep it!

T hiS article should not be read by
anyone who enjoys the manipulation

of numbers from o ne side of a page to
another. If you have ever no ticed yourself
even slightly smiling while performing a
simple task such as finding the LC Constant
fo r a particular freque ncy - Go Away!

No w, as the rest of us all know, the bad
guy within those too-nu merous elect ronic
equations is the Algebra . In theory , equation
solving is easy . Values are simp ly plugged-in
for the variables and the end produc t is
h appily solved . (Ho!) In practice however,
t he easy part of eq uation solving is over
more-and-more as the Algebraic calculatio ns
go o n-and-on . Somewhere near the bott om
of the second page, (where you neatly
dropped a set of brackets) trouble usually
begins. It is not immediately noticeable
because of your search for that de cimal
point that was there just a minute ago . . .
you are not even aware tha t you are mo
ments away fro m rediscovering Avagad ro 's
number.

90

The Heath IC-2008 electronic calcula tor
kit can resto re faith in anyone's mathemati
ca l prowess. It adds, SUbtrac ts, multiplies
and divides faste r than any living EE gradu
a te, and is undoubtedly more accurate . It
will read to 8 digits (with polarity and
overrange indication) and feature s a floating
or selectable fixed decimal po int. Besides the
numerals, addition and subtrac tion buttons,
etc. , it has buttons for polarity ch ange,
co nstant (K) storage, display Clear ( to erase
the last entry only) and machine Clear (to
comp lete ly clear the calculato r). The seven
segme nt d isplay tubes are neon filled and are
large and bright enough to be read from
across the room. The unit operates from
11 5V ac and sells fo r $129.95.

Assembly

The first thing I looked for in th e pile of
components was the heart o f the unit , a
Large Sca le Integration ( LSI) 40 pin IC. I

took it out of it s plast ic box and examined it
closely . .. quite an IC! Later, as I neared
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A fe w hours of assembly and th ose bags of parts
start to look Hke .•.a calculator.

completio n of the calc ulator, I noticed a
CAUTION notice warning the build er not to
touc h the pins on the IC as a measure against
stat ic damage. The notice was on page 32 of
the assembly manual! Fortunately the IC
received no damage but handling could have
been avoided with a small cau tion sticker on
the box that co ntained the IC.

The circu itry is assembled on two sepa
rate boards. The main board hold s the power
su pply and calculator componen ts . The
smaller board holds the Sperry Rand SP-733
readouts and their associate d driver transis
tors. Heath 's instru ctions were excellent and
no problem was encountered while assem
bling the boards . In most cases, eight or ten
parts were mounted before a quick pass was
made down the board with a soldering iron.

Care must be taken when mounting the
big IC in its socket because 40 pins tend to
go in 40 different directions all at once. A
preliminary adjustment of the socket pins on
the circuit board will help to avoid this
problem.

The rear half of the unit contains the
actual electronics while all available space to
the fro nt of the display tubes is filled with
the push button switches. The buttons
press-fit onto the switch stems.

The calculator was turned on after it was
comple ted and the No. 8 button was pushed
a few times to check the operatio n of the

APRIL 1973

display . One o f the segments did not want to
light and the problem was traced to its driver
transistor. A sligh t tap o n the transistor
caused the segment to light , so a touch of
solder was added to all three leads as a
remedy for the mysterious bad joint. There
were no further problems and the unit was
test ed.

The three pages o f te st ing instructions are
laid ou t well and are easy to follow. Tests
take abou t fifteen minutes.

Operat ion is ex tremely simple. Just tap
o ut the numbers you are working with while
specifying to the machine the function it
should perform. Complete operat ing instruc
tions are included to help you become
familiar with the various functions. The
constant feature is really a bonus. This lets
you store a preselected number in the
calculato r that will either mult iply or divide
into any number or series o f numbers as fast
as you can push the buttons. By entering 18
as a dividing constant you can get the 8 MHz
crystal frequencies for the 2m FM channels
by pushing the bu ttons fo r each 2m frequen
cy followed by a quick push on the TOTAL
bar. Receive crysta ls are just as easy. If you
have a 10.7 MHz i-f, subtract 10.7 from the
2m frequency and divide by 3 . A complete
correlation chart can be made fo r any rig in
just a few minutes. And of course that stock
of weird crysta ls you have around the shack
can be multiplied-up by entering each
frequency as a consta nt and working up the
keyboard to see if any thing interesting
shows o n the display.

Add One
The Heath Calcula tor, besides being

mathematical, can solve o ther problems
(grief) as well . The time and energy saved
while using this little machine is phenome
nal. If a mistake is made part way through
the problem you are working on, just erase
every thing and star t over. You 'U have the
new solu tion in less time than it would take
to find the mistake if you were working on
paper. Even if you never particularly en
joyed working with fo rmulas, this calcula tor
will have you designing your own coils,
filters and solid state rf amplifiers within a
week.

. ..WA9FPP/l
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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 yourtaste and pride of ownership.Complete dash mount

operation ••. does not
require black box power
hog in your trunk

Power Output: 25 watts Min. @13V DC
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

'f'£4'~~ ELECTRONICS, INC.
7707 Records Street· Indianapolis, Indiana 46226



Herbert S. Brier W9EGQ
385 Johnson Street
Gary IN 46402

TRAN-... -"'1' ~R RF

ER AMPLIFIERS

PART II
MHz Transistor Power

14 watts"
2 watts
8-9 dB
2.512

F igures 2 and 3 depict the two forms of
the L network - input resistance less

than output resistance and input resistance
greater output resistance, respectively. And
Fig. 4 depicts the pi network. None of the
equations governing these networks are over
ly complicated. Nevertheless, using them to
design the input and output tank circuits of
a practical rf amplifier does require quite a
few calculations of little interest to readers
not rna thmatically inclined. For con
venience, therefore, we have put the equa
tions and the calculations made in designing
Ihe 10 watt (nominal) rf power amplifier
described below into the appendix of this
article.

The illustrative calculations are made for
a frequency of 145 MHz, but complele
component data for all amateur bands be
tween 3.5 and 148 MHz are included in
Tabtes I, II and Ill.

Designing a 145
Amplifier

Let us design a 10 watt (nominal), 145
MHz booster amplifier to be driven by the
output of a one or two watt FM transceiver.
As developed earlier, for best results rf
power transistors must be operated reason
ably close to their design frequencies. We
select the modern. balanced-emitter
2N5590. Its essential characteristics are:
Type 2N5590
VCC l3.6V de
Dissipation 30 watts
Output Capacilance 80 pF'
Typical operation al 145 MHz
Power Output
Driving Power
Power Gain
Input Resistance

1 Varies somewhat with frequency
2With two watts drive

C3

L3

C2

L2

RFC

2N151590

RFC

1I

CI

1/2-2W

INPUT .o.~I-~-;-~~"""T-~~)----;r--:S: I,

.0 0 1 .0 01

13.6Y

Fig. 1. Typical transistor rt power amplifier.
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I

ROUT

ROUT

L

c
OUT

L

COUT

L

tiN

Fig. 4. Pi network.

Fig. 3. L network when input resistance is greater
than the output resistance.

Fig. 2. L Network when input resistan ce is Jess
than the o utp ut resistance.

Solving equation I fo r a de collector
volt age of 13.6 and a power output of 14
watts gives a transistor output resistance o f
4 .7n. L network A would seem a logical
choice to mat ch th is resistance to a SOn
load . But , we not e that the transistor o utput
resistance is in parallel with the 80 pF
o utput capacitance o f the transistor.

If network A had an input capacitor to
ground, the simple way of compensating for
the transistor parallel ou tpu t capacitance
would be to de crease the value of the input
capacitor enough to compensate for the
transistor capacitance . As L network A does
not have an input capacitor, however, we use
equations 12, 14, and 15 to transform 4.7n
in parallel with SO pF to their equivalent
values of 2.Sn in series with a capacitive
reactance of 0.9411 (at 145 MHz) .

Now solving equations 2 and 3 for input
and output resistances o f 2.S and son,
respectively. gives values of .0 12 pH and 90
pF for the L network. Adding .00 I j.lH to
the calculated inductance to co mpensate for
the 0.94n series output capacitance of the
transistor brings the total inductance up to

TABLE I

VARIABLE CAPACITOR AND INDUCTOR DATA

POWER OUTPUT 10-15 WATTS, NOMINAL

vee . 13.6 volts

Band Cl C2 C3 C4 C5 C6 Ll L2 L3 RFCl RFC2

MHz pF pF pF pF pF pF JJH JJH JJH JJH JJH

145 Om it 150 50 50 100 50 .0 55 .062 .067 0 .5 0.6

50 Omit 450 100 Om it 300 150 .1 .06 .2 1.0 2.0

28 Omit 750 Omit Omit 500 250 .06 .125 .34 2.0 3 .0

21 Omit 1000 Omit Omit 750 375 .09 .18 .5 3.0 4.5

14 100 300 Omit Om it 1000 500 .39 .27 .67 4 .5 6.0

7 200 600 Omit Omit 1300 1000 .78 .71 1.82 8.0 10.0

3.5 400 1200 Omit Omit 2600 2000 1.56 1.42 3.74 12.0 14.0

VCC : 28 vol IS

144 Omit 150 50 50 100 100 .055 .1 .067 0.5 1.0

50 Omit 450 100 Omit 200 300 .1 .29 .19 1.0 3.0

28 Omit 750 Omit Omit 125 150 .06 .64 .46 2.0 6.5
21 Omit 1000 Omit Omit 150 200 .09 .82 .64 3.0 9.0
14 100 300 Omit Om it 250 300 .39 1.3 .94 4 .5 13.0
7 200 600 Om it Omit 450 600 .75 2.6 1.85 8.0 26 .0
3 .5 400 1200 Om it Omit 900 1000 1.56 5.0 3 .6 12.0 50.0
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·013 pH . But calculating the Q o f the
network with the aid of equation 4 reveals a
Q o f only 4 , certainly insufficient to prevent
transistor distortion products from reaching
the load.

An L-pi network between the transistor
and the load will increase the circuit Q to a
more satisfactory level. By stepping up the
2.8n input resistance to Ison in the L net
for a resulting Q of 7 .S and designing the pi
network for a Q of 3 to step the Ison back
down to SOn at the network output termi
nals makes the overall circuit Q equal to 22.
A Q of 22 is a reasonable figure for a
transistor output tank circuit.

Referring to Fig. I, the calculated Lcpi
network component values of 145 MHz are :

L2, .0 2 1 pH ; LJ , .067 pH ; C2, 100 pF
variable ; and C3, SO p F variable. (The
output capacitance of the L network and the
input capacitance of the pi network are
combined in capacitor Cl.)

L network B is selected to match the son
driver resistance to the 2.5.0. transistor base
resistances. Its calculated component values
are: L1 , .0 II pH ; and C I, 100 pF.

Unfortunately. attempting to construct a
145 MHz amplifier using the circuit diagram
o f Fig. I and the calculated values for coils
LI and L2 would probably result in failure .
The inductances are so low that stray circuit
inductances would reduce the physical size
o f the coils to the vanishing point. But refer
to Fig. S and capacitors Ct , C3 and C4.

TABLE II

TRANSISTORS USABLE AS RADIO FREQUENCY POWER AMPLIFIERS

IN AMATEUR TRANSMITTERS

Type Band 1 VCCCW Ie Amps Pwr Dis. Pwr Out Notes•
MHz volts max . watts watts

2N 1725 3.5 30 5 117 1110 MHz
2N2947 50 25 1 25 15
2N294B 2B 25 1 25 15

2N2949 2B 25 .32 6 3.5 2 .5 watts out at 50 MHz

2N3295 2-100 15 2 .3 PEP 14-17 dB power gain

2N3296 28-50 30 6 3 PEP 16-19 dB power gain

2N3297 21 -88 30 1.5 25 12 10-13 dB power gain

2N3375 144-220 28 1.5 11 6.5 7 dB power gain

2N3553 144 28 1 7 3.5 10-12 dB power gain

2N3632 144 28 1 23 14 7 dB power gain

2N3738 3.5 120 .14 20 10 It 10 MHz
2N3818 50 28 1 25 15 Power out 15 watts at 15V

2N3927 144 13.6 3 23 12 6 dB power gain

2N3950 50 28 3 70 50 22 watts o ut at 13 .6V
40082 1.8 13.8 35 Ampl itude modulated
40444 1.8 13 20 Ampl itude modulated
40340 50 13.5 25
2N5161 144 28 1.5 20 8 PNP
2N5162 144 28 5 50 30 PNP
2N5346 7 30 7 60 ft 30 MHz
2N5589 144 13.6 1 15 4 10 dB power gain
2N5590 144 13.6 3 30 14 10 dB power gain

I Trensistcrs may work on adjacent bands also.

•
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Fig. 5. Transistor "booster" cf power amplifier circuit. Component values for different frequencies and
voltages are discussed in th e text and tabula ted in Tables 1, II and III.

Assume for the moment that capacitor
Cl is shorted out and that capacitor C3 in
series with coil LI has a capacitance of 25
pF, equivalent to a capacitive reactance of
4411 at 145 MH z. Ignoring stray circuit
inductances, the inductance of the coil will
have to be increased from .0 11 IlH to .055
J,lH to overcome the effects of the capacitor.
Thus, adding capacitor C3 to the circuit
permits making coil Ll a practical size.
Capacitor C4 performs a similar function in
conjunction with coil L2 in the output
network.

Within limits, the series capacitors permit
cancelling out any desired percentage of the

coil and circuit inductance. To be effective,
they must have low minimum capacitances
and very low self inductance. Such series
capacitors are seldom required on frequen
cies below 50 MH z. On the other hand , the
ca lculated capacitance values in low
impedance L networks become rather large
at frequencies below 14 MHz.

At 7.2 MHz, for example . the input
capacitor o f an L network designed to match
SOli to a 2.SlI load would have a capaci
tance of over 2000 pF. But if the SOli can
be made to appear as a higher resistance to
the L network, the input capacitance (C2)
can be decreased .

TABLE III

DIMENSIONS OF SELECTED SMALL COILS

Estimated
Inductance

Number of

Turns

Coil

dia .
Turns/inch

or length

Wire
size

96

5 jlH 30 1/2" 32 t .c.i . 26

3.6 jlH 24 112" 32 t .p.l . 26

2.6 jlH 16 112" 32 t .p.i. 26

1.85 jlH 13 1/2" 32 t .p.i . 26

1.3 jlH 16 1/2" 16 t.p.i. 22

0.94 jlH 13 1/2" 16 t.p.i . 22

0.82 jlH 11 112" 16 t.p.i. 22

0.64 jlH 9 1/2" 16 t.p.i. 22

0.46 jlH 6 112" 16t.p.i. 22

0.2 jlH 4 1/2 " 112" long 16

0.13 jlH 5 1/4 " 1/2" long 16

0.07 jlH 4 1/4 " 4 t .p.i . 16

0.05 jlH 2 1/4 " 3/8" long 16

Exact inductance of smaller co ils is controlled largely by spacing between turns
and lead lengths. Slug-tuned and torodial co ils may also be used in transis tor rt
power amplifiers.
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(8)

(5)

(6)
(7)

(2)
(3)
(4)

than output

•

As shown by the calculatio ns in the
Appendix , con nec ting a 150 pF capaci tor
(C I of Fig. 5) in series with the am plifier
input lead reduces the required capacitance
of C2 fro m over 2000 pF to 485 p F at 7.2
MH z. At the same time, the inductance of
Ll is increased from approximately 0.2 J,lH
to .78 p H.

It is also possible to control the rela tive
values of capacita nce and inductance in Lcpi
networks by varying the valu e of the inter
mediate resist ance chosen to calculate the
L-pi component values.

These ex pedien ts were used in compiling
Tables I an d II. The tables list component
values for nominal 10 watt outpu t transistor
rf amplifiers fo r the various ama teu r bands.
Table 111 , in turn. lists winding data fo r
suitable inductors for the amplifiers. Use the
tables in conju nc t ion with the diagram of
Fig. 5.

Besides the obvious precaution to use
good rf construction prac tices , such as keep
ing leads short and isolating input and
output circuits from each other, probably
prevent ing low freq uency parasitic oscilla
tions is a major requ irement in building
successfu l transistor rf power amplifiers .

Selecting rf chokes with the minimum
usable reactance at the opera ting frequency
helps control low frequency parasitic oscilla
tions by by passing them to ground before
they start. Suitable rf choke values are listed
in Table I. Also helpful in taming transistor
rf power amplifie rs to hold down the Q of
the base rf choke to around five . One way of
contro lling its Q is to wind the choke around
the body of a ioon, I wall, non-inductive
resistor. Terminate the choke leads at the
resistor leads where the latter come out of
the resistor. By pass the "cold" side of the rf
chokes wi th two different size capacitors in
parallel. One shou ld have a capacitance of
approximately .00 1 IJ F. and the other one
should have a capacitance in the vicinity of
a I to 0 .2 pF . Finally , keep the base-to
emitte r resist ance and voltage as lo w as
possible. This last precaution is most im
portan t when either the base or emitte r are
not directly grounded fo r dc.

Alt hough the 2N5590 and a few other
modern rf power transist ors can survive

APRIL 1973

mistuning and operating into highly mis
matched loads at rated voltages. most tran
sistors are not so rugged. Consequen tly , first
adjustments shou ld be made at reduced
voltages and drive. Once the amplifier is
found to be stable and is delivering power to
a load, d c collector voltage and rf drive to
the base can be in creased without exceeding
rated curre nts. Watch fo r signs of in stability
and overhea ting in the process; an amplifier

that may be stable at low voltages may
become unstable at higher voltages. But a
properly buil t and operated transist or rf
power am plifier is a reliable piece of elec
tronic equip men t.

Note: Different values of intermediate resistance
were assumed in calculating the component values
of the L·pi ou tpu t networks on differen t frequen 
cies; so that capacitors C5 and C6 are of reasonable
capacitance. Their required capacitance can be
built up by fixed mica capacitors in parallel with a
variable capacitor for fine adjustment

APPENDIX
EQUATIONS

Outpu t resistance of an rf power ampli
fier :

Ro = ( Vee - Vmin)2/ 2Po (I )
Where Ro = output resistance in oh ms.

Vcc = dc collec tor voltage. Vmin = minimum
instantaneous collec tor voltage. And Po =
power output in watts. (Vrnin is approxi
mately 2 volts fo r most rf power transistors.
It is o fte n ignored in ro utine calcu la tions.)

L network equations :
A - Input resistance less than output

resista nce
Xc = R out.JRin/(Rout - Rin)
X I = Rou t x Rin/Xc
Q = Rout/Xc
B - Input resistance greater

resistance
X I ./"R"o:7u""t-=x"R;;-::n') ~R;;>l
Xc = ( Rou t x Rin)/XI

Q = Rin/Xc
Pi network equations:
Xcin = Rin /Q

Xcout =

RoutV(Rin /Rout)/Q' + I ~ (Rin/Rout) (9 )

XI = (Q x Rin) +(Rin x Rout /Xc2)
(Q' + I ) (10)

Where Xcin , Xcout = capac itive reactance
In ohms, X I = induc tive reactance in ohms.
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resistance . Xs - senes reactance. Xp 
parallel reactance. All values in ohms.

CALCULATIONS
Transistor output resistance from equa

tion I : Ro = (Vcc - Vmin)' /2Po. Vcc =
13.6 volts, de, Vmin = 2 volts, Po = 14
watts. Ro = (13 .6 - 2)' /(2 x 14) = 4.7n .

Converting 4.7n in parallel with SO pF
into equivalent series form at 145 MHz :
From equation 12, Xc = 1,000,000/2"FC,
where tt = 3.14, F = frequency in MHz and C
= capacitance in pF: Xc = 1,000,000/2 x
3 .14 x 145 x SO = 14n (capacitive). From
equation 14, Rs = Rp] I + (Rp/Xp)' ], where
Rp = 4.7n, and Zp (calculated above) =
14n: Rs = 4.7[1 + (4.7/15' = 2.Sn. From
equation IS , Xs = Rs x (Rp/Xp) : Xs= 2.S x
(4.7/14) = 0.94n (capacitive).

Solving equation 2, 3 and 4 for an input
resistance of 2.8n and an output resistance
of son: Xc = Routx/Rin (Rout - Rin) = 50
v'2.S/50 - 2.S1= 11 .5n (capacitive) which is
equivalent to 9lJ pF at 145 MHz. Xl = Rout
x Rin/Xc = 50 x 2.S/l1.5 = 13n (inductive).
Q = Rout /Xc = 50/13 = 4.

Add O.94n inductive reactance to the
calculated X I to comoensate for the O.94n

(12)
(13)

Xc = 1,000,000 /2 "FL
XI = 2"FL

Where F = frequency in MHz, L =
inductance in microhenries VIH) . C = capaci
tance in picofarads (pF). n = 3.14. Xc =
capacitive reactance in ohms; XI = inductive
reactance in ohms.

Converting a resistance in parallel with a
reactance to equivalent series values or vice
versa:

Rs = Rp/ [I + ( Rp/Xp)2] (14)
Xs = X (Rp/Xp) (15)
Rp=Rsx(l+[Xs/Rs] ') (16)
Xp = Rp/(Xs/Rs) (17)
Where Rs = series resistance. Rn = parallel

ale
Upgrade your 7581
Wllh aBU a

$ale $ale Q·MultiPlier/ •
NotCh Filler MOdel 337·Sl$olid $tate Tube Replacements
Eliminates heterodynes and other unwanted signa ls in the IF

SU4/S2.S0. SR4/S3 .2S. 866A/57.S0 bandpa ss. Tunable bridge J·n etwork with a Q.Mu lt ip lier
provides a deep null over 40db, tunable entire passband.

\'ullage Lloublerc- l OK V 1III'IIt/56.9S Escutcheson plates and knobs matched to Collins receiver
complete with simple installation instructions.

Send for FREE CATALOG
PRiCE . . . . . . . . . . . . . . ..... ........ . ONLY '69 .95

Contains Over 300 Popular Devices See your dealer O( write: e
Add 2Se Postage Barker & Williamson. Inc . ~ : .)

Canal Street, Bristol. PI. 19007
G. F. ELECTRONICS Box 14 Greenwood, Mass. 01880
. • • • . . •Rin, ROll t - resistance In ohms. Q - CIrCUIt

"figure of merit:' (Is automatically set by
circuit values in L networks. May be pre
determined in pi networks as long as X I
exceeds,,!Rin x Rout). (I I)

Most electronic handbooks contain charts
for converting capacitive and inductive
values into equivalent reactances at the
desired frequency. The values may also be
computed using the following equations :

AVAILABLE FROM:
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302 Wyoming Avenue, Kingston. PA 18704-
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$4 .50
4.50
2.50

1.50
4 for 5.00

2.50
1.60

4 for 5.00

CRYSTALS
DIVISION OF BOB

WHAN & SON
ELECTRONICS, IN C.

2400 Crystal Dr.
Fort Myers

Florida 33901
(813) 936-2397

Send 10e for new
catalog with

oscillator circu its
and lists of
thousands of
frequencies in

stock .

CRYSTAL BARGAINS

SPECIALS I CRYSTALS FOR:
Frequency Standards

100 KHz IHC13/ Uj
1000 KHz (HC6/ UI

Almost All CB Sets, Tran s. or Rec .
ICB Synthesizer Crysta l on request)

Any Amateur Ba nd in FT ·243
(hcept 80 meters )

80 Meter Ra nge in FT·243
Color TV 3519545 KHz (wire leads)

SPECIAL
Crystals for most arne
teur 2 ·Meter r .M . trans.
cervers:

For f irst class mail add 15e per
cryst al. ..for ai rmail add 20e ea .

Depend on . . .
We supp ly cryst als frorn
16KHz to 100MHz. Ove r
6 million crystals 10
stock.

Sale - kit of all parts $10.00 each

all parts less 0· 1 rna. m et er $6.00

DISTRESS SALE

$3.75 Each
Inqu ire about Quantity
prices . Order direct.
Send check o r money
orde r.

HIRSCH SALES COMPANY
219 CALIFORNIA DRIVE

WILLIAMSVILLE, NEW YORK 14221

Limited quantities
So rry no guarantee at these low pr ices.

Pl ease enclose $1 .00 fo r packing a nd shipp ing.
Se nd order to ;

Famous Saron Speech Clipper. We bought ent ire I1lCInUTaoC·

turing facility and we are sell ing a kit conSISti ng of all the
pa rts. Included are case - P.C. board - transistors - resis
tors - knobs - meter switch, etc. Everything needed 10
build this fine clipper at a fraction of the original cost .
Some o f the features are;
1-Connects between mi ke and transmitter
2-Ample pre'amplification to assu re fu ll clipping
3- Meter indiCatof
4-AII solid state
5-For all high or low level crystal, ceramic or dynamic

mike phones.

Xc in series with it : 13 + 0 .94 = 13.9611 ,
equivalent to 0.14 /lH at 145 MH z.

Calculating component values for L-pi
network for matching 2.811 to a 5011 load.
Intermediate resistance , Ison. L network
calcula tions: Xc = Rout Rinj '(R - Rin) =
150 2.8/(1 50 - 2.8 ) = 2011 (capacitive),
equivalent to 50 pF at 145 MHz.

Xl = Rout x Rin/Xc = ISO x 2.8 /20 =
2111 (inductive), equivalent to .02 I /lH at
145 MHz. Q = R/Xc = 150/20 = 7.5.
Pi network calculations:

Q = 3, selected so that total L-pi network
Q would be between 20 and 25.

From equation 8, Xcin = Rin /Q = 150/3
= 5011 (capacitive), equivalent to 22 pF at
145 MHz.

From equation 9, Xcout = Rout (Rin/
Rout)/Q2 + I - (Rin/Rout) = Xc = 50
(1 50/50 /9 + I - (150/ 50 ) = 3211 (capaci
tive), equivalent to 35 pF a t 145 MHz.

And from equation 10, XI = (Q x Rin) +
(Rin x Rout/Xcout) = X I = (3 x 150) + (150
x 50/32) = 6811 (inductive), equivalent to
.067 /lH at 145 MH z.

Calculating input L network to match
5011 to 2.511. From equation 5, XI = (Rout
x Rin) - R 2 = Xl = (2 .5 x 50 ) - 2 .52 =
1111 ( inductive ), equivalent to .01 I /lH at
145 MHz.

From equation 6, Xc = (Rout x Rin)/XI
= e x = (2. 5 x 50)/l I = 1111 (capacit ive),
equ ivalent to 100 pF at 145 MHz.

Effects of connecting a 150 pF capacitor
in series with input lead of amplifier at 7.2
MHz. From equation 12, 150pF has a
capacitive reactance of Ison at 7.2 MHz.
And from equation 16, Rp = Rs x (I +
[Zx/RXJ2 = Rp = 50 x (I + [1 50/501 2 
50011.

From equation 17, Xp = Rp/(Xs/Rs) 
Rp = 500/(150/50) = 16711 (capacitive),
equivalent to 125 pF at 7.2 MHz.

Calculation of comp onent values for L
network for 50011 in and 2.511 ou t.

From equation 5, X I =.,J(;;R;"o=u"'tC':cx'Rnm"· ")
(Rout) ' = X I =/(2.5 x 500) 2.5' = 3511
(induct ive), equivalent to .79 /lH at 7.2
MHz.

From equation 6, Xc = (Rout x Rin)/XI
= Xc = (500 x 2. 5)/3 5 3511 (ca pacitive)
equiva len t to 63 5 pF at 7.2 MHz.

. ..W9 EGQ
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Kll,..hal Han ant S ingh
83 Aulong Head off Sn-pheus Hoad

Kalllpong BOJan
Talpill~. Perak

.\I ala, ~ia

Lee A. Hart WBaDQN
IInlighlon .\11

WE NEED
Can anyone help our c lu b with

these items as t hey are particu larly
d ifficult to obtai n here : New o r recent
Callbooks (USA and Foreign), work 
ing Vibroplex ke ys, anv new or ? Id
rad io books a nd magazines. Anything
will be appreciate d. Thank you ve ry
much .

with the power supply +5 su pply as a
source of a logic " 1" for the TTL
logic (only o ne resistor is needed for
up to 15 inputs). Then, use a 6.SV
zener in p lace o f t he 7.25V o ne
shown and a fuse of approxima tely. -
double the average total curren t In

place of the resistor R. This keeps the
maximum voltage su pplied to the IC's
be low max imum, and at the same
time will cu t powe r before th e zener
diode can also fail fro m too high a
power di ssipat ion tfor example, if the
series pass transistor in the regulator
shorts) .

Keep up the good wo rk . I especially
like t he idea of Circ uits, Circ uit s,
Circu its!

•

that they seriously compare their
ban d and its operating practices with
that of ama teur rad io opera ting prac
t ices . The y wi II see right off. if they
are honest with themselves, that
amateur radio is superior. Therefo re
amateur radio should be anowed to
kee p 220 MHz until the y show that
they DO NOT deserve it .

T im Sticknev WB6PKW
F t H1i ,,-~T\

The question really IS who is push
ing the issue, for this is a political
(money) issue, not one of who de
serves what band. Manufacturers be
lieve that they will make a lo t of
money if 220 MHz is opened to CB
and they are willing to gamble the
money it takes EIA to lobby it
through congress and thence the FCC.
Morally the CBers deserve nothing at
all since they are the worst lawbreak
ers in the history of radio. If a few
law·abiding CBers take umbrage at
being lumped with the dimwits, they
have themselves to blame for not or
ganiz ing against the Big Daddies.

yo u print evt ha t

rl , ~ , t
v ..

jake W1I21'AI'
walden ;'Ii Y

metric system , youthe

C.OVER
In the whole history of printing,

you have published the nicest decimal
point ever.

COVER
Upon receip t of the February issue

I knew I could keep my silence no
longer. WOW! That cover sere wins
my seal of approval, and so does the
stuff inside. Keep my 73's coming.

JNT\' johnson W.-\ 5RO:\
• Austin T X

UNCOVERED
I see from the numbers on the

cover on the February issue that your
name has changed from seventy-three
to seven poin t three! A few more
covers like this should bring up your
circulation. It did mine.

1'.1.. PO\\-l·!I K0W:\R
Peyton CO

73 IS using
know . . .

ANTI -FETISH
My Gosh, man, use some taste.

Never before have I seen a more
unattractive pair of feet on the cover
of a ha m radio magazin e .

U. 1\1 . C I"....-hnau WA0 C SY
C OII\\'a) S'pr i n~~ K~

Those aren't feet ... they re cents
meters!

KINTS & HINKS?
You have a great magazine, but

there are some things I would like to
see. How about a small section each
issue devoted to help ful gimmicks that
we have found ? I'm su re everyone
would have a couple of unusual litt le
hints that all would benefit from.

Budd, Wilk in~ wxrru.
220

I've been sitti ng idl y by the last few
months readi ng letters from interested
parties on the subject of who should
have the 220 MHz band , ama teur
radio or c it izens band? In my opinion
the question is not w ho is pushing
t he issue o r why but rather do the
CBers deserve additional frequencies?
My answer to this is NO. They had
t heir chance wi th the 27 MHz band
and look what happened to t hat, with
all the illegal ac t ivity go ing on! The y
should no t be rewarded for operating
illegally, but punished. Instead of giv
ing t hem more room to operate they
should t ake some fre quencies away. If
any CBers object to t his letter I ask

UPDATED LETTER
Reference " Letters" page 23 a nd

" Re pea ter Update" page 12, February
73.

Maybe it is my handwrit ing, but the
call of t he South Jersey Repeater on
22-82 is NO T WB2Z0G but
WB2ZWo.

Sorry to cause a mess but I su re
would like to get it straight !

I can see it now; now people wi ll
tell me I' m I' Ding our repeater with
the wrong ca ll! .

Bm n - Tit-mann \\U2RlIl
WIMMlhnrw:\j

We're glad to see you've made up
your mind!

PROTECTION PRECAUTION
Just not iced someth ing in the Feb.

issue of 73 that I felt had better be
corrected befo re someone tries it and
gets mad . T he problem is wi th the
art icle, " Protectio n for IC' s" by Gen.e
Brizendi ne W4AT E, on page 142. HIS
basic idea is sou nd, an d defin itely a
good idea, but his example was no t
correct. 7400 series TT LJog ic is rated
at an absolute maximum supply vo lt
age of 7.0 volts, says Motorola . Also,
if the power supply is used to supply a
logic " 1" on a ny device input, the
maximum vo ltage is limited to 5 .5V.

With his 7.25 volt zener, the
dama ge could ve ry we ll already be
done before the voltage r ises high
enough for the diode to conduct. I
would suggest a 2.2k resistor in series

20 kHz/1 MHz
We have been among you r st ro nger

supporters because of a fee ling that
you a re about the only quasi-offic ial
voice th at 2m F M devotees hav e at the
national level - in view of the absence
of the likes o f M. Van Den Branden
and AR RL. However, we think you
have go ne bananas wit h your sugges.
tio n that 20 kHz spac ing a nd 1 MHz
splits even be considered !

The o nly force we have go ing for us
in keeping 2m FM fro m being chaotic
and utterly useless to eve rybody is
CONSENSUS. The Texas Plan has just
t aken hold in most (not a ll t) a reas a nd
made it possible to use the band with
reasonably harmonious relationships
between and within metropoli tan
a reas. Such harmo ny and standardize
t ion of t his channeli zed opera t ion are
abso lute ly critical t o the growth of
2m FM na t io nwide and to t he practi
cability o f t his mode to the traveling
ham. The degree to which the Texas
Plan has been adopted refl ects remark
able and un precedented accommoda
tions ma de by cou ntless ha ms who
have recognized the long-term benefits
to all ; this degree of consensus is an
extreme ly ra re an d valuable develop
ment. You are appare ntly wi lling to
ashca n it casually beca use you don 't
bothe r to even mention this factor.

The case that you have made for 20
k Hz / 1 MHz is puny in comparison
with t he case for reded icat ion to the

Continued on p. 128 .. .
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UNDERCOVER A GEN T 00...

MAKE YOUR QSLs PAY OFF!
As Undercover Agent 0073 you can get up to $100 for a $1 investment.

How would you like to make your OSLs start paying you? You
can do this by signing up as an undercover agent for 73
Magazine - this is the key to being able to make a substantial side
income. That's right, you can let your hobby help to pay for
itself!

When you send out your as L cards, all you have to do is
include a special 73 subscription application with your card for
the other operator to send direct to us. Your name as Undercover
Agent 0073 will be on that card and you will receive one dollar for
each one year subscript ion sent in.

You can sign up as an Undercover Agent 0073 and get 100 of
these subscription applications - for only $1 (to cover the cost of
handl ing).

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 S100
As a further bonus - the first 73 undercover agent who gets

$100 in co mmissions will receive an extra $100.

SIGN VI' HlGIIT NO W ANli S TA 11'1' '1'11 /\ MONEY 1I01,UNG IN!

-- - - - - - --- -- - -- -- --- - - - -- -
APRIL 1973

UNDE RCOVE R AGENT 0073 APPLICATIO N

Ok - Send my cards andsign me up for this good deal.
My $1 is enclosed to cover the cost ofhandling.

Name _ Call _

Address City State'__ Zip _

73 MA G,lZINI, 1'/iTERBOIW UGII Nil 113/ 51! US/l

•

APRIL 1973 101



Digital Control of Re-- ...-~.."..,.__~~="".,
p e e t e r s, b y T om
Yocom. WA0ZHT.

Here's a book fa, the DIGITAL
FM'er who wants to de- t\
sign and b uild a d igital
repeate r c o n t rol sys
tem. Co nta ins sect ions
on repeaters, basic lo gic
fu nct ions, logic ci rcu it
design, control systems .
su p p o rt circuits, mobile
in stall ations. touch
tone. p lus specia l sec-
ti on on a " mi ni " re- by Tom Yocom
peate r control system.
224 pages. softbou nd
$5; hardbound $7.

-- - -_.. - -
• • •

Slow Scan Television --- - - - - - - 
Handbook , by Don C.
M ill e r, W9NTP and
R alph Tagga rt
WB8 DQT.

T his excellen t b o o k
tel/ s all about it, from
its history and basic s to
the p resent state-of
the-art tech niq ues. Con
tain s c hap ters on cir
c uits. mo ni tors •
cameras. color SSTV•
t est equipmen t. and
m uch mo re . 272 pages,
softbound $5. h ard
bound $7.

FM Repeater Circuits
Manual , by Ke n
Sessions

Contains al most
every c o nce ivab le cir
cuit that m ight be need 
ed fo r use w ith a re
peater. Al l c ircu it s ex
p lain ed in de ta il and
easily u nde rs tood . All
aspects c o ve red . from
the operato r to t he an 
ten na. Also co ntai ns
c hapters o n sett ing up a
mobile s tation and
m an y o th er ar t ic les for
t he use of th e VHF and
UHF enth usiasts. 30 5
pages. softbou nd , $5.
Hardbo u nd. $7.

Ie Project
for Amateur & ~

Experimenter

Ie Projects . Wayne
Green , Ed it or.

The t ra ns istor re
p laced the tubes in th e
1960·s . a nd sO lder irlg
guns rep laced the 100
watt solder ing iro ns
but t oda y in the
1970's, integrated cir 
cuits and soldering pen .
cit s are replac ing rr an 
ststors. T h is bo ok tells
how to u ndersta nd and
use ICs, with nu me ro us
construction p rojects.

F or t h e u l t r a 
modern h ome brewer.
189 pages. so ft bou nd .
$4.

SOLID-STATE PRDJECTS
for the Experimenter._...
..--...:,

Solid State Projects
Wayne Green , Edi tor . , - -

Here are more than
60 p rojects of interest
to anyo ne in electro
n ics. T h e dev ices range
f rom a simple transistor
tester 1.) an elect ron ic
c ou n te, - and from a
capac ity meter to a
h am TV receiver . The
id ea o f thi s co llec t io n is
n o t o nly to p rovi d e you
with in te rest in g a nd
practical projects to
bu ild . but also to help
you become mo re in ·
timately a cquainted
w ith su ch modern corn .
ponents as ICs, var ac .
tor s a nd zeners. 224
p ages, softbound . $4.
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Nov ice Class Study
Gu ide , b y Ed itorial
Staff, 73 Magazine.

- T he wo rld's easiest
to understand book on
the theory required for
the Novice amateur
radio license exam,
Frustrated by fu nda
me nta ls? R e ad th is
book , O ne simple read 
i n g sh ou ld caHv y ou
through th e exam. 154
pages, softbound. $4.

General Class Study
Guide, by 73 Staff

T hIS book will help
you to r eauv unde'
stend the theory and
enable you to easIIV
pass t he FCC ex a m .
ThIS is not a a & A
ma nual for rn erno ere a
tton . Study rnis book
a nd go mt o th e ex e rn
w it h co n f idence . 3 17
p<tQes. softbound . $6.

Advanced Class Study
Guide, by 73 Staff

Consid er in g the fee
t he F C C c ha rges t o take
th e exam, is it really
worth th e gamble t o
pass up thi s b o o k ?
T housands ha..... used
t his book to help them
breeze through the Ad·
v anced e)(am with no
s t r a in. Th is is the
ONLY study guide p u b 
lished w h ich covers
ALL the material you
will have to know. 189
pages, soft bou nd, $4 .00 . A
limited number of hard
bound editions availabte at
$2 more.

e letfa Class Study
Guide , by Ed ito r ia l
S teff. 73 Magazine .

D oes th e theor y re
Qu ir ed fo r t h e E llt ra
Class • • am pan ic you'
No need . for th is book
reduc . s it to ••sy com
prehensio n . Mllny em.
t eurs f ind m at a QutCk
r.ading th ro ugh thIS
book is enough to ge t
them through m. tough
E lltra C la ss • • am. It
co.... rs e ve ry atPer::t of
the theory . F eee that
e.am with c o n fi d enc e .
2 17 pages . hardbound $7.
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Books wanted :

APRIL 1973

$ Enclosed

73 MAGAZ INE. Peterborough N H 03458 U.S. A.



,

A p r 7 3

SUBSCRIPTION ORDER FORM Ap,73

73 MAGAZINE
Peterborough NH 03458 USA

OK - I got the message: $ enclosed.
S6,1 yr Sll,2yrs S15.3yrs S9g,Life__

NAME CAll _
ADDRESS _
CITY STATE ZIP _

SUBSCRIPTION ORDER FORM Ap,73

73 MAGAZINE
Peterborough NH 03458 USA

OK - I got the message: $ enclosed.
S6,lyr $11,2yrs $15,3yrs S9g,Life_

NAME CAll _
ADDRESS _
CITY STATE ZIP _

SUBSCRIPTION ORDER FORM
73 MAGAZINE

Peterborough NH 03458 USA
OK - I got the message: $ enclosed.

$6,1 yr $11 ,2yrs $15,3yrs $9g,Life' __:
NAME CAll _
ADDRESS _
CITY STATE__ ZIP _

HOW TD HELP PAY YOUR
INCOME TAX

AND
ENJOY 73 ATTHE SAME TIME

For most of us, April 15th is the
deadline for payment of our in
come taxes - and what a chore just
to make out those forms, much less
pay anything. Even the very
thought of it is painful.

Nowadays, with the ever rising cost
of living, it's hard to stay ahead and
enjoy little luxuries like buying 73.

Do you rea lize that by subscribing
to 73 vou could save 56 per year?
That's right .

At the current newsstand price of
$ 1 per copy , it will cost you at least
$12 per year to enjoy amateur
radio wi t h 73 - a nd since a 'l-vear
subscri ption is only $6, that's a
savings of $6 .

How to help pay your income tax ?
Easy question - just apply the $6
you saved by subscrib ing to it.

And for t he lucky ones who are
getting refunds - how about sub
scribing for 3 years or maybe life?
What better way can you enjoy
your good fortune?
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REPEATER
ECONOMICS*

Andrew M. Co hn K4ADL
Vice Presiden t

Northern V irginia FM Assn . Inc .

"or . . . "Th ere's hills o] them IIlIIr gotd. .,

,

I n 197 1 in washington , D.C. there was
but one two meter repeater to serve a

vast metropo litan area sa tu rated with FMers.
Today . six repeaters are fu lly o pera tional;
five more are under const ruc t ion .

Clearly, technical ab ility abounds - here
and everywhere . Repeater groups become
quite psyched up over their crea tions and
perh aps let a very important cle me n t slip by :
The organization itself. You k now, that
hopefully large group of members who
annually contribu te much-needed financial
backing for the con tinued operation and
improvement of their machine .

Ad mittted ly, many effective repeaters are
o wne d and ope ra ted by a mere handful , o r
less. Perhaps they wa nt it t hat way . We say
they mu st have remarkable wealt h o r un
canny scrounging ability_ We also say it's
q uite nice to have a solid o rganiza tion
behind t he repeater , and for those pro
spective repeater bui lders wh o might share
our view, the ensuing discussion may prove
helpful.

For a fra me of reference , our Northern
Virginia FM Association (NV F MA) was the
th ird o pe n repeater to sp ring up in the
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Washington area . On the day our ma chine
became o perational, about fifty of o ur o ne
hundred me mbers were alrea dy on t he
roster . In short, we were able to secure a
go od portion o f the necessary funds wh en
we ne eded them mo st. While the repeater
was under construction we pu t toge ther an
association to provide this backbone. Use
the eleme nts discussed to form your own
group!

Divide and Co nquer

So meo ne in y our gro .tp could care less
about slaving over a hot iron . We'll pre te nd
it's you . Let the technical wizards do their
th ing . Resign yourself to the fact that you
mu st spend a little to ma ke a little . And
right now, you need a little. Your first
step . . .

...Up the Organ iza tion!

A repeater owned by indivi duals migh t be
looked upon as risk y by prospective
members; there is always the possibility of
someo ne pa cking up h is personal bananas
and going home . Repeat ers and all associated
equip me nt should be the proper ty of the
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organization. Then , no member will feel his
contri butions will be in the hand s o f o ne
man's whimsy . Form an association and give
it a name!

A Rose By Any Other Name

We envied the Det roit Area Repeater
Team. " DART" has a sharp ring to it. But
here in the Fairfax area , most of us rejected
a similar nomenclature for aesthetic reasons.
Eventually we decid ed o n NVFMA , only to
disc over ou r coverage extended into the
District of Columbia and Maryland suburbs.
In selecting a name for your association, it is
useful to consider the potential coverage of
your machine if you intend to solicit mem
berships from the entire area . Oh, by the
way , any attempt to change o r gimmick the
name once it catches on will be quite an
experience in frustration . A rose by any
other name is a flop.

The Mailman Cometh ...

OK so you've pick ed a name , now how
about an address? Your own mailbox may
seem convenient, but how will you feel
about it when the membership votes you out
of office? You'll find just the right size slo t
for your o rganization at the lo cal Post
Office . The yearly rate for a P.O. box offers
a better deal than the quarterly fee . We pay
around $10 .85 per year for our box, but at
least we know our address will ou tlas t any o f
o ur officers.

To Inc or Not to Inc ...
We assume by this time you have drawn

up your charter after having elec ted officers
and directors for the association. Whether or
not to incorporate is your next decision.
NVFMA was fortunate to have on its team
an attorney who donated his legal time to
draft our application . Normally , he would

have received a fee o f approximately
$350.00. Instead, we simp ly paid the state's
incorporation fee of $48 .00. Very likely you
Will find a lawyer /ham in town willing to do
the same, in return, perhaps, for a free life
membership in the association . Of course , it
is possible to complete the papers without
an attorney , but it won "t be a picnic . Why
in corporate in the first place? No, it's really
not worth $350. But it could be worth the
$48.00 (depending on where you live) when
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you consider that in an unincorpo rated
group , all members o f record could be held
personally liable for any negligent acts of the
association . Now that we think about it ,
maybe 5350 is a bargain ! Either way, talk it
over with someone in the kn ow before you
decid e. By the way , do not faiJ to ob ta in a
" finding" from your local IRS office, if you
wish to be taxed as a non-profit organiza
tion. This has nothing to do with incorpora
tion .

The Membership Fee

In keeping with other area FM associa
tions, NVFMA established a yearly fcc of
five dollars, plus a one-time initiation fee of
the same amount. This works out nicely ,
since mo st of the fund s are needed early in
the game . Decide immediately on either a
calendar year or anniversary membership.
The former is a bit unfair to the member
Ship, particularly to those who join between
July and December. Anniversary ren ewals
keep your organization's secretary o n his
toes, but insure a steady , year-round income
to meet recurring expenses, such as tele
phone lines, insurance, and so on. You
should have no problem finding a lo cal bank
offe ring a non-charge , no-minimum-balan ce
checking account for your organization .

With those formalities under your belt,
you are now ready to embark o n the biggest
advertising campaign Hamville ever witnessed .
With name , address membership fee and
checking account established , the member
ship applications can now be printed. Unless
you're a survey statistic nut , the forms
sho uld contain just enough blanks for nan,e,
address, date and telephone. The remaining
space should contain at least 25 reasons for
joining the association, unless, of course ,
you have the only football on the block.
Whatever you use for selling points, do not
promise anything you cannot ful fill.

If you think you can pull in 100
members, order at least 500 application
forms. They'll disappear quite rapidly at
hamfests , club meetings and radio sto res.
Most applications we've seen require a crime
lab to de cipher the faded blue mimeo ink.
Try the photo offset process. Give the
printer a neatly typed form, came ra ready.
Those rub-on instant lettering kits will pro-
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duce a professional lo oking form, if you
have the time and patience. You might also
let the prin ter do the typesetti ng for you
(for a few dollars mo re) . Be su re he retains
the negative or plate for future re-runs.
Above all, remem ber that your applica tion
form may be the first contact the FM
commu nity will have with your orgaru za
tion . First impressio ns coun t.
Memhership Cards

Reward new mem bers wit h a fee ling of
belo nging. Your rep eater might not be on
the air yet, and the iden ti ty-seekers would
app rec iate any sort of fish you could toss
out. Membership cards a re usually aban
doned in a dark corne r o f the walle t. Why
not get so me advertising mileage o u t of
them? We recommend laminated , clip-on
cards which can double as name /call t ags at
meetings and hamfest s. The associat ion's
name should, of course, be readable at 1000
yards!

Letterheads?
This item may a ppear to be a lu xury.

It 'll add around $ 100 to the expense list.
Convinced of the necessity , we shelled o ut
the cash personall y. Our grou p did a lot of
letter writing soliciting a free antenna site.
We had to convince ro of-o wners we were not
fooling a round. The letterhead s hel ped .

For the above goodies, you've made your
prin ter $24 -36 richer. It will take 3 o r 4
new membersh ips to amo rt ize the cost of
the forms, ca rds and stationery ...well
worth it in terms of o rganizatio na l stature.

Public Relations
Your promotional activities should serve

two purposes : to assure current members that
the associa tio n's work is progressing accord
ing to schedule; and, to lure non-members
into the organization. Again, we are assu m
ing you desire a vast roster to provide
financial support.

On-the-air talkups are perhaps the mo st
o bvious and effective means of gett ing the
wo rd around . Posters and application blanks
placed o n the counte rs of local radio sto res
will help snare the low-banders not y et
tuned up on FM. A few h ours spe n t in the
production of a massive sign to be display ed
at a hamfest booth should pay off with a
few more members, but don 't get d is-
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couraged when only a small percentage of
the applications you ha nd out arc retu rned
with a check.

Once the repeate r is opera tio nal you
might want to ma ke use of the "one-way
transmission" provision by putting out
weekly info bulletins. This is an excellent
way to keep mem bers up to date o n the
o rganization's ac tivities, and it's a whole lot
cheaper than newsletters. Do not attempt to
run opposite Flip Wilson, All in the Family,
Laugh- In, e tc.; we recommen d you consult
the TV Guide before scheduling broadcasts.
In about 4 or 5 weeks of regular bulletins,
most of the members will h ave caught o n.

Dealing with Freeloaders

It is impossible to deal with freeloaders.
The re is no such animal.

OK, then, Dealing With " Non-Members"

That's better. Once you reach the I00
mem ber ma rk, the inevita ble grou p of non
member regular users won' t bother you too
much, unt il of course the associa tio n begins
pla nning for those costly improvements such
as sp lit sites and au topatc h. The most
obvious course o f action would be o n-the-air
and face-to-face pleas for support. You
might also co nsider supplying each officer
and director with a stack of membership
applications to be ma iled out - unsolicit ed
- to these "potential members." Perh aps it
will take more tha n o ne mail ing to the same
addressee, but sooner o r late r he 'H take the
hint. New stat ions appearing on the
repeater - not knowing where to submit
the ir memberships - would certainly appre
ciate the applica tio n fo rms.

A Final Suggest ion
We have fou nd that the best public

relations effort you can make is a friendly
attitude toward all users of the repeater. You
will come upon many stations who are off
freque ncy, over-devia ting, using incorrect
procedures, mono polizing the machine, and
so o n . The biggest mistake you can make is
not advising you r fellow ham of these
difficulties. The second biggest maistake you
can make is attemp ting to correct the poor
fellow by lec turing with h arsh criticism.
Keep it friendly, an d you' ll have everyone
o n your side. . ..K4ADL
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Slive r plated
brass shielded
construction.

Two sets of
crystals are
supplied.
Transmit and
receive
crystals have
individua l
trimmers for
exact trecuen cy
centering

Housing slides in
and out of fixed
b racket. taper
locks with
knurledge
thumb screws .

Panel meter
shows relative
response on
receive - powe r
output on
transmit

All solid state.
1-!3CR,4-IC's,
29 transistors

Uses exc lusive
SBE Super Shape
crystal lattice
BP filler

l .• • SBEI
Y: LINEAR

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

•. ~

\ II I

"
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88-450
UHF/FM TRANSCEIVER

There's a new enjoyment horizon waiting on 420-450MHz,
an amateur band 7V2 times wider than 144-148MHz!
Here's wide open space for the ragchewer - paradise
for the antenna experimenter. With half-wave antennas
only about a foot in length, " dream beams" -the kind
that literally drip with gain - become practical realities.

The highly knowledgeable repeater group has, of course,
had equipment operating in th is band for years. How
ever, 88-450, SSE's exclusive, all-new FM transce iver
gives the amateur something he has long needed, equip
ment with small size, convenience and performance char
acteristics considered to be indigenous to the " DC "
bands. It is certain that repeater and 450MHz band act iv
ity will be given a big boost with this fine unit.

Beautifully constructed, book size, the 8B-450 has 12
channel capability, delivers 5 watts FM output. It 's all
so lid-state-no warmup- low drain from 12V car bat
tery (operates on 115VAC for base station use wi th avai l
able accessory supply). Two sets of crystals are supplied
for repeater and simplex operation.

Try UHF! Try 5 B-450! Enjoy!

feature after feature
after feature
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Thomas W. Barefoot WB6QAM
560 Scott s i., Apt. B
Monterey CA 93940

INTERNATIONAL SIGNAL'S
100 MILLIWATT RIG

REVISITED

•

I made a modification to the In ternational
Signal 100 mW rig that will be of interest

to anyone who h as one and would like to
improve the power output. Several members
of the Naval Postgraduate School Radio
Club have made this modification and no
one has experienced any trouble . The prob
lem of the final blowing out at h igh voltage
levels was the thing that got me to looking
fo r a re placeme nt that wo uld stand more
dissipation and get grea ter power out with
the drive available from the board . After
much searching I found that the 2N4427
(Fairchild) met the specifi cations exce pt
that th e case was T0-39 versus TO-5 2 fo r
the 4 0637. The new transistor dissipation
was 1W at 25°C a mb ient , while the 40637
was o nly O.3W.

The fit in the rig was tigh t, bu t t he
2N4427 was installed a nd t he rig tuned up.
The power o ut was 250 mW. My batch of
ten 2N4427's has a wide range of betas, so it
was de cided to see what effec t the different
values o f beta would have on the power out.
Several different 2N4427's were tried, and
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the lowest power out was 200 mw and the
highest 500 mw; however the average power
out was 250 mW.

Since such improvement was made by
just replacing the final, I wondered if the
driver could be replaced and still more
power out be had . This modifica tion was
tried with no improvement in power out, so
the original driver was placed back in the rig.

Another modification has been ma de by
one of the club members, but I have n ot
tried this, so I can ' t say for sure how much
the power out can be improved. This modi
ficat ion consisted of separa ti ng the final and
driver stages from the rest of the board and
running the final and driver on 12 V. with
the rest o f the board at 8 . 1V.

The cost of the modification is $ 1.80 for
the new 2N4427 and about th ir ty minutes
o f time. I do not recommend using the HEP
replacement for the 2N4427 since it is more
costly , and from what information I cou ld
obtain, it appears that t he HEP might
require a bi t mo re drive than the 2N4427.

. . .WB6QAM
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Go all the way into

There's nothing half-way about the new Hy-Gain REPEATER LINE.
Designed for the man who demands professional standards in 2
meter mobile equipment, the REPEATER LINE is the 2 meter HAM's
dream come true, It's got everything you need for top performance ...
toughness, efficiency and the muscle to gain access to distant re
peaters with ease. Reaches more stations, fixed or mobile, direct,
without a repeater.
The right antennas for the new FM transceivers ... or any 2 meter
mobile rig.
Rugged, high riding mobiles. Ready to go where you go, take what
you dish out .. .and deliver every bit of performance your rig is ca
pable of.
261 Commercial duty 1/4 wave, claw mounted roof top whip. Pre

cision tunable to any discrete frequency 108 thru 470 MHz. Com
plete with 18' of coax and connector. 17-7 ph stainless steel whip.

260 Same as above. Furnished without coax.
262 Rugged, magnetic mount whip. 108 thru 470 MHz. Great for

temporary or semi-permanent no-hole installation. Holds secure
to 100 mph. Complete with coax and connector. Base matching
coil for 52 ohm match. 17-7 ph stainless steel whip.

263 Special no-hole trunk lip mount. 3 db gain. 130 thru 174 MHz.
5/8 wave. Complete with 16' coax. Operates at DC ground. Base
matching coil for 52 ohm match. 17-7 ph stainless steel whip.

264 High efficiency, vertically polarized omnidirectional roof top
whip. 3 db gain. Perfect 52 ohm match provided by base match
ing coil with DC ground. Coax and connector furnished.

265 Special magnetic mount. 3 db gain. Performance equal to per
manent mounts. Holds at 90 mph plus. 12' of coax and con
nector. Base matching coil for 52 ohm match. 17-7 ph stainless
steel wh ip. DC ground.

269 Rugged, durable, continuously loaded flexible VHF antenna for
portables and walkie talkies. Completely insulated with special
vinyl coating. Bends at all angles without breaking or cracking
finish. Cannot be accidentally shorted out. Furnished with 5/16
32 base. Fits Motorola HT; Johnson; RCA Personalfone; Federal
Sign & Signal; and certain KAAR, Aerotron, Comco and Repco
units.

the

For the most powerful antennas under the sun
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Top performance for 2 meter mobiles
THE REPEATER LINE

from
HY-GAIN ElECTRONICS CORPORATION
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2 Meter Fixed Station
Designed for the man who demands professional standards in 2
meter equipment. REPEATER LINE fixed station antennas are the 2
meter HAM's dream come true. With everything you need for top f ixed
station performance ... toughness, efficiency and the gain to gai~

access to distant repeaters with ease. Work many stations. fixed or
mobile, without access to a repeater.
The right antennas for the new FM transceivers ... or any 2 meter
fixed station.
REPEATER LINE Fixed Station Antennas
Tough, high efficiency antennas with a long, low radiation . For the
top signal and reception you want.. .and the top performance your
transceiver's ready to deliver.
267 Standard 1/4 wave ground plane. May be precision tuned to any

discrete frequency between 108 and 450 MHz. Takes maximum
legal power. Accepts PL-259. Constructed of heavy gauge seam
less aluminum tubing .

268 For repeater use. Special stacked 4 dipole configuration . 9.5
db offset gain. 6.1 db omnidirectional gain. Heavy wall com
mercial type construction. 144 thru 174 MHz. 1.5:1 VSWR over
15 MHz bandwidth eliminates field tuning . Extreme bandwidth
great for repeater use. Center fed for best low angle radiation.
DC ground. Complete with plated steel mounting clamps.

338 Colinear ground plane. 3.4 db gain omnidirectionally. Vertically
polarized. 52 ohm match. Radiator of seamless aluminum tub
ing ; radials of solid aluminum rod. VSWR less than 1.5:1 . All
steel parts iridite treated. Accepts PL-259.

362 SJ2S4 high performance all-driven stacked array. 4 vertically
polarized dipoles. 6.2 omnidirectional gain. 52 ohm. May be
mounted on mast or roof saddle. Unique phasing and matching
harness for perfect parallel phase relationship . Center fed .
Broad band response. DC ground.

340 3 element high performance beam. 9 db gain. Coaxial balun.
Special VHF Beta Match configuration. Unidirectional pattern.
VSWR 1.5:1 . 52 ohm impedance. Heavy gauge aluminum tubing
and tough aluminum rod construction.

341 8 element high performance beam. 14.5 db gain. Coaxial balun.
VHF Beta Match. Unidirectional. Boom length 14'. VSWR 1.5:1.
52 ohm feed point. Heavy gauge commercial type aluminum
construction.

231 15 element high performance beam. 17.8 db gain. Coaxial balun.
Beta Match. Unidirectional. Boom length 28' . VSWR 1.5:1 . 52
ohm feedpoint. Extra-strength heavy wall commercial alumi
num tubing.

NEW
For the most powerful antennas under the sun
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. . .New Products continued from p. J9.

For instance - the other morni ng
we tu ned the band and heard a repeat
er locked on the air. Just for the heck
of it we tuned down to the input
channel - someth ing we couldn't have
done wi th a crystal rig - and sure
enough, t here was a signal on the
input! A little work with the beam
and we had one leg of a fix on the
culprit . All we needed to do afte r that
was find someone else wit h a Clegg
278 to give another fix!

There are many times when some
one comes on a channel and is enough
off so the repeater has a tough time
wi th th e signal. If you are within
simp lex distance you can tune down
and listen in the input and help to get
him o n channel.

Now and the n. it is very helpful
when you can work on a reverse pair,
talking in private with someone who is
comi ng through a repeater - and this
is simple with the 278.

The 278 has seven front panel
controls - two for th e receiver tuning
and two for the transmitter - a switch
to choose the 146 or 147 meg seg
ments - squelch/on-off and volume/
spot. One of th e two tuning co nt ro ls
switches every 100 kHz of the band
(there are crystals in the rig for
this) - and the other contro l is a
vernier for the intervening 100 kHz,
cali brated every 10 kHz. The calibra
t io n is good enough to zip onto a
repeater channel with about the same
accuracy as most crystals.

In practice you can hi t the channel
very close ly by zeroing it with the
receiver tuning and then zeroing in the
transmitter tuning on the " spo t"
position. This uses th e repeater output
as a standard, and if that isn't good
enough, what's the difference?

Once you have th e 278 in your car
or at the home station you'l l fi nd
yourself jumping around to all of the
repeaters you can reach and wideni ng
you r circle of fr iends. You' ll skip 52
simplex a lot.

Heaven help us if the FCC st icks to
its completely ridiculous concept of
permitting simp lex contacts on repeat
er inputs. The 278 makes this practi
cal.

The 278 runs 25 watts output.
While th is isn't an awful lot more than
the norma l ten watt ou tput, it is
enough to give you th e say over
someone else with ten watts.

One other thing - th e mounting
bracket for the 278 has a nice lock on
it, co mplete with key. But u nless you
make sure th e whole bracket is bolted
in fi rmly, you'd better keep your tape
deck insurance paid up and the car
alarm working, for many thieves just
rip the whole wo rks out - and a $500
ripoff is a blow. Quite a few amateurs
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slip the rig out of the bracket and into
the t runk when they park - and most
of th em still have their rigs.

Remember, for a few dollars extra
you can go first class. At $490, the
278 is quite a bargain .

A NEW 10

Control Signal Company of Denver
has co me up with a nice small identi
fier un it which sells for only $65,
comple tely programmed with the call
of your choice.

There are a bunch of "not only
that's" t o be added to the above br ief
annou ncement. For $65 you might
expect to be getti ng a bare bones ID,
or perhaps a kit. No such. Th is con
traption not o nly is ful ly built and
tested, but the factory sets up your
call for you o n th e plug in IC unit.

The unit is small enough to be used
with instant repeaters - or even in the
car if you want to fake out your
buddies with a professional CW identi
fication white mo bile - and who can
pass up that eye opener? It operates
from anyth ing from 7.5 to 35 volts by
virtue of a built in voltage re~la

tor - so you cou ld even use it on a
walkie.

It has its own clock built in, so you
don't need that old 60 Hz line to get
the t iming right. It comes set up for
20 wo rds per minute, but you can
change this by subst itu t ing another
small resistor o n the board and swing
the speed from about five to 30 words
per minute , Since the FCC seems to
be hot for 20 per, th is is a reasonab le
ccmprorruse .

The tone is set at 1020 Hz by the
factory, but this too can be changed
to anything from 200 to 1800 Hz by
changi ng a resistor. Has anyone done
anything about ap plying those surplus
1020 Hz titters to remove unwanted
10 tones from rece ivers?

The CWID·50 is about 5-1 /2" x
1-1 /2" x. 2·1 /2" and weighs in at 8
ounces (how muc h is that in grams?) .
That 's small and light.

There are three other oerameters of
the unit which can be modified by a
resistor change: the t ime between
identif ications, which is set at 3
minutes by the factory , the delay
before the ID starts, wh ich is set at
3/4 second, and the length of the
bauds, which is set for good copy at
20 per.

Control Signal also has models
available for repeate r insta lla t io ns
wh ich are bui lt on a 19" rack panel
and have a built in ac power supply,
CW identification for RTTY stations,
and etc.

This is quite an interesting develop
ment, getti ng away from the diode
matrices which have been used hereto
fore .

For further information, write the
company at 5964 West Columbia
Place, Denver CO 90227. 73 sen t
you . .. okay?

cw FILTER

A CW filter is on the market that is
hard to resist if you need help in the
select ivi ty department. MFJ has a
selectable, 80, 110, 180 Hz bandwidth
aud io filte r that utilizes four op amps
(2-dual 741's) in a modern design
performance package. It will work
with any voltage fro m 6 to 30V and
does not require an internal co nnec
t ion to your receiver.

Packaged with the unit was a very
complete set of inst ruct ions that
makes sure you know exactly what
you have just purchased, how it wo rks
and a number of ways to wire it into
your receiver. Although it is noted
that excellent results can be had by
just plugging the fi lter into the phone
jack, the test unit was wired into an
S8 E-34 sideband rig.

Since 40m is the only CW band that
is covered by the S8 E, th ings were
tu ned up there. The mechan ical filter
in the unit affords around 2 kHz
selectivi ty , which is fine for general
use but not on the novice band on a
Sunday .afternoon! Everyone was,
natu rally, clobbering everyone else.
With the filter switched in there was a
marked change. Si~als that were very
close were now individually readable.
Even at t he sharpest position there
seemed to be no ringing as the signals
popped through the Q RM. A damned
good filter! The peak frequency is 750
Hz and is comfortable to copy.

If you are a novice with an inexpen
sive receiver, o r are a higher class
licensee that needs optimum CW selec
t ivity, the CWF·2 filter is probably the
best buy o n the market today. It out
perfo rms filters costing twice its pr ice.
It sells fo r th e amazing1y low price of
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INTRODUCING: SUPER CRYSTAL -
The New DELUXE DIGITAL SYNTHESIZER from

• TRANSMIT and RECEIVE OPERATION - SIMPLEX
(tr.nsceive) and REPEATER MODES

• ACCURATE FREQUENCY CONTROL - .00050/.
accuracy

• aTABLE LOW DR'" OUTPUT - 20 Ha p.r d.
.r•• C Iyplul

• FULL 2 METEP ~ ' NO COYERAGE - 144.0 to
147.99 MHz

• 10 KHz CHANNEL SPACING
• rAST ACTING CIRCUIT - 0.15 ..cond typical

..ttUna tim.
• LOW IMPEDANCE OUTPUTS - 50 ohm output

Impedance both tran3mlt and reeetee
• LOW SPURIOUS OUTPUT LEVEL - similar to

crystal output

Also Available:
• COMPLETE STATIONS

(WITH SYNTHESIZER)

• PARTS AND
KITS OF PARTS

SEND FOR FREE DETAILS & PRICES TODAY

Will Work With: STANDARD, REGENCY & OTHERS

$30.00 will HOLD YOUR PLACE IN LINE for FASTEST DELIVERY

•

RPC·3M Module

::::;._ 
Rpc·3C Cabinet Mode'

($34.95)

- FAST SERVICE!

<,
I

/
RPC·3.3U Internal Untt

($24.9S)

Add $1.(X)/unlt shipping (RPC3. 3U. 3M)

Add $2.00/unlt shippin& (RPC·3C)

ASPEECH COMPRESSOR
THAT REALLY WORKS

• low distortion
clrcuiL

• Fully wired & test
ed . NOT A KIT

• Works with phone
patch.

• Internal units &
modules work m obile. (ONLY $22.50)

• FULL WARRANTY - ONE YEAR

• INTRODUCTORY LOW PRICES
(illinois residents add 5 % Sales Ta. )

GIFT IDEAS FROM

TONE BURST ENCODERS
AND

DECODERS
• UP to 5 flud tOMS

{factory sell

• ADJUSTABLE
-Duration
-Output

• NO BATTERIES nteded . 1H,
• FULLY ADAPTABLE

• EASY INSTALUnON
• CONTINUOUS TONE POSSIBLE

• FULL 1 YEAR RP Warranty

PRICES:
18·5 5 ton. std. encoder ~ _, _.. $37.50

(1800, 1950, 2100. 2250. 2400 Hz.)

51·2 SlnKie tone decoder .._ _ ._.~_..• $37.60
(Specify 1800. 1950. 2100. 22~0. or 2400 Hz.:

SPtCial toMS -- inqllire

Add $1.BO/unlt for shippIng
(III. residents add 5% t••)

BOX 1201B
ELECTRONICS CHAMPAIGN, ILL. 61820
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THE RP SYNTHESIZER

---

A close-up of the Ieverwheel dials.

RP has done it . They've come out
with the first two meter FM synthe
sizer for both transmit and receive
that has the flexib ility that most
operators have been looking fo r.

The MFA-22 does just about every
thing you could wa nt . First of alt. it
uses some brand new leverwheel
dials - a dial that" has the readability
of a counter dial, and yet is operated
with a sma II lever. The mo bile opera
tor will be able to fli p th is d ial easily,
even in the dark or with gloves on.

There are three basic modes of
operation - simplex, split and repeat.
In the simplex mode you transmit and
receive on the sa me channel. You can

upper or lower sideband or CW
modes.

Swan's new so lid state t ransceiver
comes in three diff eren t power ranges,
15, 100, o r 200 watt P.E.P. and
incorporated is ful l VSWR protection
from an open to a short circuit.

Other features include front mount·
ed controls for easy use and a bu ilt in
VOX provided with variable VOX gain
and Anti- t rip controls. Sta ndard with
the units is a bu ilt-in noise blan ker
with a variable noise blanking control.
They also have CW semi-break in with
a CW monitor, " a 25 kHz crystal
oscillator and an external VFO con
nection with switching control.

Prices range from $579 for the
SS· 15, whi le th e S5- 100 se lls fo r $699
and $799 buys the S5-2OO.

The transce ivers operate from 12V
de so two power supplies are available
for 115V ac operation. The PS-l 0 will
supply the S5- 15 and S5-1ooand sells
for $89. The SS·2OO requires a bit
hu skier supply, the PS-20 which ru ns
$1 39. Bot h supplies a re part of a
ccrroanion speaker package.

For more informa tio n contact:
Swan Electronics Corporstion. 305
Airport Road, Oceanside CA 92054.

PHO NE PATCH

10Q% SOLIDSTATE

New trom Radio Shack is the
Realistic Phone Patch at a price which
brings this useful accessory within the
reach of any ham' s budget . T he Phone
Patch is p riced at $ 19.95 and comes
complete with 15 foot telephone
leads. three foot transmitte r lead and
installation instructions. It features a
bui lt-in VU meter, gain control and
locking push-to-talk bar. It is avai lable
at Allied Radio Stores and through
Radio Shack Authorized Sales Cen
ters.

systems o r where tone control of
numerous functions is requ ired. The
unit is capable of handling up to 18
separate tone controlled func tions uti
lizing a modular p lug-i n card fo r each
functi on .

All tone encoding and decoding
circuits uti lize ALPHA thick film
hybrid chip modules that plug into
the ind ividual carrier ca rds making
field repair o r reconfiguration ex
treme ly simple. Each tone card plugs
into mil spec gold plated connecto rs
and all adjustments and indicator
lights are at the front edge of the card
for easy access. For additional infor
mation call or write A LPHA ELEC
TRONIC SERVICES INC.. 8431
Monroe Ave., Stanton CA 90680
(71 4) 82 1·4400.

Swar, has come out Wit h a hlgt,
power 5 band a ll sol id state trans
ceiver. Goodbye mobile power sup
pl ies! Featuring no-transmitter tuning,
the new unit has broadband transm it
t ing circuits covering 80 through 10
me te rs. Ready to go by simp ly fli ck
Ing a switch . the uni t operates on

Aries, the kit division of B&F
Enterprises. has taken the desk ca lcu
lator business one step further and has
a kit for a pocket device . It does
everything that its la rger brothers can
do bu t does it with four AA ce lls
instead of a dangling cord. Readouts
are LED type so higher voltage is not
required .

Inside the t iny case is a ca lculator
chip and 40 transistors (27 are used as
readout drivers) . Packaging problems
are taken ca re of by the use of well
desig ned printed circuit boards. A
large amount of space is saved through
the use o f an e lastome r keyboard.
Without it the size would probab ly
double.

If ca lculators are great to use, a
hand-held unit can on ly be better.
(Just look what Handie -Telkies are
doing to FM!l Take it with you and
calcula te everythingl

The Poc ket Calculator kit, com
plete with alk aline ce lls. sells for S75.
A companion charger with four ni
cads is available as a kit for S 17 .50.

Aries tnc., 119 Foster St., Peabody
MA 01960.

S9.95 in ki t fo rm, and for S1 2.95 it
comes wired, tested and guaranteed !

For further info rmat ion on the
CWF·2 and other filters in the MFJ
line. contact MFJ Enterprises, P.O.
Box 494, Mississippi State MS 39762.

R EPEATE R TONE PANEL

ALPHA announces it s new
ACpo780 mutti-frequencv repeater
tone panel for use on community
repeater systems, shared base station

___ CALCULATOR KIT

"
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Automatic Station Identifier $65
audio frequency - 1020 Hz, and
initial delay after activation before
ID sequence-750 msec.

Inputs: COR contact closure,
momentary contact for ID test, strap

for continuous operation if desired,
and DC power (7.5 to 30

VDC). Outputs: audio
CW ID(Ot05v),

PIT switching
transistor, (holds
carrier on until

after ID completed),
and monitor output.

To order CWO-50
state your call sign and

whether you desire 'de.
Enclose $65 and we pay

postage. Or remit$10 part payment
for COD shipment.

The CWID-50 is guaranteed
fully for one year.

This will turn your
repeater on

The CWID-50 provides
precisely timed identification

of repeater stations in perfect in
ternational Morse code. When the
CWID-50 is activated, the station
identification is transmitted auto
matically at preset intervals. It also
brings up the repeater for final ID
after last use.

The heart of the CWID-50
is an IC memory that is
factory programmed with
your call sign. The unit
employs 10 IC's; no
morecumbersome diode
matrices.

The CWID-50 is not a kit. It's
ready to install and its small size
allows mounting even behind the
smallest rack panel.

The CWID-50 comes preset as
follows (the user may adjust): code
speed-20 wpm, ID interval-3 min,

esc CONTROL SIGNAL COMPANY
5964 W. COLUMBIA PL., OENVER, COLORADO 80227
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group had been looking for an easy
way to have time announcements on
the repeater. We wan ted an au toma t ic
u nit that would an nounce local t ime.
Ho wever, the only unit we cou ld find
was a receiver with a built in recording
that would announce the time when a
bu tton was depressed. The unit cost a
staggeri ng $ 150 and it was subject to
error should power fail. A quick te le
phone call to Hamtronics in T revose,
Penn. gained us the new Caringella
ST R· 1. It is a three channel solid state
receiver for 5, 10, and 15 MHz for
WWV. Or, the unit can be supplied for
the 7 meg CHU frequency. A quick
trip to the WA1KGO repeater site and
we hoo ked up the STR-1 to the
repeater so that it would announce
the time on command th rough an
1800 Hz tone burst. After the time
announceme nt the repeater returns to
normal use. Naturally, the STR-l has
many other uses around the shack or
office. At th e 73 offices we have 11
digital clocks. When we lose power for
a second or so each clock has to be
reset. T he STR-1 certainly makes the
job easier.

The ST R- l is available either in kit
form or wired from Hamtronics, 4033
Brownsville Road, Trevose PA 29047.
Be sure to specify WtNV or CHU.

A new low Priced set of stereo
headphones is being o ffered to the
ham market by Superex. For $19.95
you can forget those heavy uncom
forta ble cans and sit beneath some-
thing with a designed-in comfo rt fac
tor.

Although the frequency response of
stereo phones isn't by a long shot
tailored for voice communications,
most modern receivers have band
wid th fil ters and shaped aud io sec
tions that limit audio response and
nullify the need for tu ned phones.

One plus in the favor of these
headphones is that t he two phones are
already electrically separate. Use one
side to listen to a GSO in progress and
connect the other to a second receiver
and look for 20m OX. It's amazing
how well the human ears can functi on
independently of each othe r.

For more info rmat ion on the
"Newpo rt," contact Superex Elec
t ronics Corp., 15 1 Ludlow St.,
Yonkers NY 10705 (9 14) Y05-6906.

SUPEREX HEADPHONES

,

KEVER MEMORY
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A large capacity programmable
reprogramma bl e CW message memory,
designed as a plug-in accessory for the
EK·420 kever, has been released by
Curtis Elect ro Devices. The standard
MK-420 offers a solid state memory
capacity of 100 Morse cha racters. A
second optional, 1.024-bit plug-in
memory doubles this capaci ty. The
memo ry organization is switch selec
ted to yield four different progra m
arrangements so different prog rams
may be stored in back q uarter of the
memory.

Programs are selected and started
by pushbuttons; terminated by a mes
sage pause or by manua l break-in . A
1-20 seco nd rep eat feature auows
send and wait operat ion.

Memory programming is eccom
pushed simply by sending the desi red
sequence in the " record" mode. Mes
sages may be written as often as
desired and stored indef initely .

The MK·4 20 is priced at S299.95.
The optional extra memory is $34.9 5.
Contact Curtis Electro Devices, tnc. ,
Box 4090, Mountain View CA 94040.

And how much does this lovely
gadget cost? About the same as cry
stals fo r 35 channels - only $275.
You need this many cha nnels just for
repeaters in New England or around
New York - and you need more than
that if you want to oeprate both
places. Li kewise Califo rnia. And, un
less the FCC refu ses to give decent
repea ter ru les, you' ll need lots more
channels everywhere .

RP Elec tron ics , Box 1201,
Champaign IL 6 1820 wi ll send you
more info, un less you'd rather get a
unit right now and read the info later.

CEI STANDARD TIME RECEIVER

wow you too can get automatic
accurate ti me announcements fro m
your repeater. The WA1KGO repeater

set up channel A and channel Band
switch between the two, simp lexing
each. Thi s gadget should certainly
help to get the hordes off 94 simplex.
There just is no need for ever having
to put up with interference when you
have flexibili ty such as th is synthe
sizer affords.

The uni t covers the ent ire two
meter band , so the cha nces are that
W~ ~~y see more simplex operation
moving down into the ~"!= <:/>0

ment - may be even the 144 segment,
a veritable desert in most areas of the
country . Thi s will also greatly simplify
the use of remote base inpu ts in these
lower segments of the ba nd . Some
repeater groups, faced with the new
regulations, are thinki ng in terms of
going remote base and moving the
input down below 145 MHz to auto
matically limi t the class of license
req uired to use the station - and th us
simpli fy problems of repeating into
the lower phone bands where a higher
license is required.

In the "split" position you t ransmit
on one cha nnel and receive on the
other. If the repeater split is anything
other than the standard 600 kHz with
the rece iver high , you can use the two
cha nne l selec tors in th is mode. Th is
will enable you to instantly switch to
the reverse pair, listening to the re-
peater input, should you desi re. This
does have- advantages now and then.
Yo u can also work into repeaters
using odd channel spli ts such as the
WA1KGK repeater in Connecticut
with 147 .49 in and 146.49 out. More
and more repeaters with the 990 kHz
and 1 meg spacing are being aired in
the major met ropoli tan areas where
the standard repeater chan ne ls have
been filled up and only the old "sim
plex" chan nels are still mostly unused.

In the " repeat" mode you auto
matically receive 600 kHz higher than
your t ransmitter is set. This is ex
t reme ly handy when you are operat
ing in the car and want to find out if
you <ire in range o f a repeater. You
have only to switch the transmit
cha nnel and give a short cal l - if you
hear the SQue lch ta il comi ng back you
know you can use the repeater. It
would be difficult to d rive and t ry the
repeater chan nels if you had to oper
ate both transmit and rece ive switches
for every channel.

The MFA-22 will work wi t h virtua lly
any amateu r FM transceiver, which in
cludes 6, 8, 12, 16, 24, 48 MHz
transmitters and receivers with i-f's on
8.7 - 10.7 - 11.7 - 16.7 MHz.

Interconnecting t he unit is fair ly
simple, with a small hole having to be
drilled in the transceiver rear apron to
all ow t he two small coax lines and
power wires to come in. The whole
works shouldn't take ove r a couple of
hours.
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· W2NSDIJ Continued from page 5.

The situation seems to be this: part
o f the nuclear standoff wi th the
Russians appears to be a n agreement
no t to even t ry to provide any defense
measures for the citizens. In retu rn for
this, the Russians are expected to
reciprocate . By leaving the popula
tions of t he two count ries unprepared
to cope with nuclear wa r, t he sta ndo ff
results, with each popu lation be ing
held as hostage by t he other.

This system seems to work . At least
we haven't had the war yet.

I don' t recall be ing asked to agree
to th is system, and as an invo lunta ry
partic ipant, I don 't fee l all that gui lty
if I hedge a bit o n the agreement. If
you feel the same way. perhaps the
following may interest you.

Let's suppose the worst does hap
pen . It could happen by accident 
shades of Dr. St rangelove. It cou ld
come about through a t hi rd party
such as China. Somewhere between
50% and 75% of our population
would probably be wiped out - per
haps even more. These are the esti
ma tes t hat seem t o be acce pted by o ur
gove rn ment .

If such a disaster shou ld come there
would be little in the way of commu
n icat ions other than amateur rad io .
Some o f the VH F services could
handle purely local t raffic , thoug h (as
we have found in our run o f the mill
disasters) each service would probably
be too busy with its own communica
tions to provide any help for the
populat ion. Eve n simp le things like
floods a nd eart hq uakes quickly show
all ex ist ing com mu nications systems
to be virtually worthless. Only ama
teu r radio is capable of providing both
short and long range communications.

It seems to me that it behooves us
to keep th is in mind when we are
setti ng up o ur repeaters a nd other
emergency syste ms. How man y of
t hem wilt work if t he chips ever go
down? How re lia ble will they be?
How well prepared are we to use the
systems we have set up 7

The recent FCC rules on re peate rs
will make o ur job of se tt ing up
e mergency systems many ti mes as
difficu lt - for no obvious reason. This
is unfortunate and perhaps we should
build in some sort of "A Day" over
ride for t he hamstringing requireme nts
of the new regs. Of course there have
to be some tests of t he fu II sys
tems - it will be a.. little late if we wait
fo r It to happen before we start trying
to learn how to use t h ings.

Reason dictates that FM re peaters
should be able to in te rconnect wi th
low band transceivers for comb ined
short and long range traffic . Reason
dictates that repeaters on t he various
VHF bands should be able to inter
connect so six meter cos can talk with
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two meter c ps. a nd with 222 MHz
cps - and even with 450 MHz o ps. It
seems to me to be irra t iona l to have it
a ny o ther way.

One o f the main points where the
FCC and I a re at odds is that I feel we
should be able to set up our repeaters
with these systems right now and have
them operat iona l. I feel that if there is
any pressure for hold ing down t he
nu mber of c ha nnels in use that th is
will be felt and economy will follow,
that it is not right for t he FCC to limit
our experimentation and development
in the name of possible future channel
congestion .

Now I do no t suggest t hat t he FCC
is part of a cons pi racy to p revent
adequate civil defense , though they
could hardly be mu ch more effect ive
in that direction even if they were
consciously working towa rd inhib iting
t he development of a mate ur radio
eme rgency syste ms. It is ex t reme ly
unfortu nate that t he FCC has now set
a pattern of turning a totally deaf ea r
to every plea and request for relief
from their overly restrictive rul es.

Should the ultimate e mergency
occur we will need every avai lable
aspect of ama te ur rad io . We will need
repeaters - every mobile and hand
unit we can find - we will need
emergency power - sideband rigs to
interconnect commu nities and coun
tries - RTTY for fast message hand
li ng - and we will need a measu re of
cooperation far beyond anything we
have ever experienced .

Frank ly I would like to see repea ter
clubs and ra dio clubs accept the re
sponsibil ity for pre paring for eme rgen
cies. I wou ld li ke to see each clu b
establish one man as an info rmation
center - a man who would inventory
emergency equipment and personnel
avai lable - who would coordi nate
a ma te ur rad io wi t h all other commu
nications services in his co mmun i
ty - who woul d know where to find
eme rgency generators and gas - who
would know who to see to intercon
nect with all o ther rad io users - etc.

Very few repeaters are set up for
tru e e me rgency operatio n a nd this
shou ld be remedied as fast as practi
cable. One of t he firs t th ings to go in
an emergency is commercial powe r 
the other is t e le phone service . Th is
means t hat re peate rs dependent upon
either are of little va lue in t ime of
t rouble.

Automa tic gasoline generators are
good, to be sure, but they are also
expensive and they have to be fed. In
a big eme rgency you m ight not be
able to ge t t o t he re peater site to refill
t he ta nk - o r you might find gas hard
to get. Pe rhaps a be tter answer fo r th is
is to go solid state with the repeater
and have it so it will work from 12
volt car o r truck batteries when t he

commercia l power is off . This seems
worth some thought and perhaps
so me artic les for 73 .

And how about windmill chargers?
Maybe we' re getting to t he point
where we might consider them for
repeaters - at least as a n auxiliary
power source. They could help keep
the batteries charged .

We coul d set up the repeaters to
operate at about ten wa tts wh ile on
battery power. with the amplifie r
being connected to t he co m mercia l
power.

My apologies for getti ng into nit ty
gritty aspects - the main idea of th is
was to co mmunicate my idea about
amateurs having a responsibil it y to
provide emergency commu nications
even though CD does not provide
much help or encouragement. As I see
it t he only tru ly emergency system of
commu nications t hat t he count ry has
is ama te ur radio - are we going to
face up to t h is responstbi fi t v ?

REPEATER COUNCIL SP EAKS
It has been reliably re ported that at

a recent meeting of a statewi de re peat
er cou nci l th e repeater grou ps repre
sented agreed unan imou sly to keep
their re peate rs on t he ai r should the
FCC deadline of June 30th pass with
out the new call letters being issued.
The identifier would be turned off,
but the repeaters wou ld cont inue.

Perha ps it is about t ime th e Co m
mission started reacti ng reasonably to
the needs of amateur radio a nd
stopped its dictatorial stance.

I predict t hat the pressu res wi ll
build up to where the FCC must
recognize t he m a nd modi fy some of
the recent re peater ru les ..• a nd the
interpretations of these rules.

WAYNE V$ IRS
Rumors have a way of spread ing a

lo t faster t han retracti ons or denials,
so I assu me that many readers have
heard one o r more o f the Wayne
Green fan club o n the ai r giving a
one-s ided view o f my latest battle
wit h City Ha ll : the IRS.

The IRS is fo rmidable . They have
th e ir own courts - judges - a tto r
neys - and all the money in the world
to hassle you. Milton Fried ma n in a
recent Playboy feature inte rview com
pared the power of the IRS to that
which t he Russian leaders have over
thei r people . . . " Or even co mp ared in
the United States wit h t he power that
a n' o fficial of the Internal Revenue
Service has over you. An official o f
the I RS can pu t you in ja il. I dou bt
th at there is a person in the United
Sta tes who cou ld n't be convic ted of
tec hnical vio lation of some aspect of
t he personal income tax."

Continued on p. 123 ....•
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HELP WANTED - Assistant Circula
tion Manager for 73 Magazine, male or
female. Must be fluent in English,
have proficiency in reading/writing
Spanish, and have typing ability_ Pre
fer ham or previous ham, domestic or
foreign. Send resume c/o Circulation
Manager, 73 Magazine, Peterborough,
NH 03458.

2 METER FJ\1 - SR-C 145 Handie
Talkie Transceiver brand new, com
plete with carrying case and American
instruction booklet. $190.00. Joe Gib
son, 181 So. Orchard St., Wallingford
CONN 06492.

\1OTOROLA HT220 FM Handie
Talkie, factory modified for 2 meters
crysta ls insta lled for 34/94, 1Dna,
20/80, 94/94 . Five watt output. In
cludes case, 5%." " ttex-whip" antenna,
2 rapid charge batteries, automatic
charger, external antenna adapter, ex
ternal speaker/PIT microphone with
coil cord. Radio can be used as "mini
atu re" base station from 110VAC.
Other non-Motorola accessories in
cluded: Dycomm 101·500C 12VDC
amplifier (mobile) Calrad 110VAC to
12VDC power supply for base. Will
ship all. NO TRADES. Have manuals
for all. $700.00. Call daytime only or
write: L.G . McFadden, WB6EJQ, 765
Geary St., ;:31" San Francisco, Calif.,
94109, area code 415 474-1394.

WA8TMR deceased. Wife must sell
Swan 500CX single sideband trans
ceiver and Power Supply 117XC. Ex
cellent condition. Mrs. John Serda
Box 144, Brookfield, Ohio 44403.

AU. GEAR TOP CO;\"DlTIOl\ : Hall i·
crafters FPM 300 SSB xcvr $480.
Heath IB-l0l frequency counter with
Vanguard scaler $250. Heath SB200
linear 2 KW PEP $330. GLB synthe
sizer, works with any rig, $150. Also
Galaxy V SSB xcvr w/p.s., accessory
console and ext. VFO, $350. Box
220,73 Magazine.
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l\EEIJEIJ . . . SWAN 406 VFO (THIS
IS THE SMALL PHONE BAND
ONLY VFOI. PLEASE CONTACT
W70XX/' AT 73 MAGAZINE.

CO:\IPI,)o;TE 36 page QSL catalog, 3rd
edition. New "SPARKLING" QSLs.
Hundreds of cuts, ten report forms,
thirteen colored stocks, 25«. Ten
sample QS L cards . Corneilson's Quali
ty QSLs, 321 Warren St., N. Babylon,
N.Y. 11704.

YAESU FTDX·5()O Transceiver 5400.
Heath S8-220 2KW Amplifier $320.
Heath IM-102 Digital VOM 5150.
New TR·44 Rotar $50. Hal Keyboard
Keyer $75. Drake MN-4 Matchbox
$50. K4KY 3853 Garden Terrace,
Owensboro , Ky . 42301, (502)
683~9871.

EVANSVILLE Indiana TARS Ham
fest. Sunday May 6 , 1973. 4-H
Grounds, Highway 41 North 3 miles.
For flyer contact Robby W9MKZ,
502 S. li ncoln Park Drive, Evansville,
Indiana 47714.

HR-2, twelve channels. fully crystal
led, pre-amp, AlC supply, n icad field
pack , charger , antenna, $280.
1OW/SOW Dvcomm $70. Bruce Berg,
13 lisa La., Cherry Hill, N.J. 08003.

WANT IIT-220'!l - best prices paid 
now's you r chance to get enough to
buy a six channel fast charge Japanese
HT. Give details and price first letter.
Box 95, 73 Magazine, Peterboroum
NH 03458.

2 \tETER FM - YAESU FT·2F .8 and
10 watts, good condit io n $170.00 or
swap for Drake TR·22 WAlJUV, 452
livingston Drive, East Windsor, N.J.
609·443-1155.

CANAIUANS FREE 120 page Elec
tronics Catalog ETCO-B, 464 McGill
Montreal.

WA:\'TEIJ: Parts for or cannibalized
General Electric Voice Commander
II 's and Il l's; WA0JUM, Box 59,
Mobridge, SD 57601.

MOULTRIE AMATEUR RADIO
KLUB. 12th Annual Hamfest, Wyman
Park , Sullivan, Illinois, April 29, 1973.
tncoor-outdoor market. Ticket dona
tion $1 .00 in advance - $1.50 at the
gate. For information write M.A.R.K.
tnc., P.O. Box 327, Mattoon, Ill inois
61938.

YOUR CALL U :n'.:RS . Two sets,
for windshield and rear glass. Smart
white letters with red outline. Easily
installed pressure sensitive decals.
$1.00, postage paid, anywhere . Satis
faction guaranteed. Lake Jordan
Artists, Siapout AL 36092.

6 MTR IIA-460, Squa!o. Xtet, cables.
20 Watts, VFO, etc. $1 15. Swap for
2mtr FM? Steven M. Hager WA2UBY,
45 Fleets Cove Road, Huntington,
New York 11743.

IIERE'S YOUR CHANCE. HR2MS 8
ch. scanner 15W $255. TME·H-LMU
16 ch. scanning rcvr 6/2/¥..m 5255.
Digital logiclock $75. Terroo CL220
12 ch . $265. Everything brand new.
Box 310. 73 Magazine.

DES MOIN.:S IIAWKEYE IIAI\-1FEST
will be held on Sunday, June 17, 1973
at the Iowa State Fairgrounds. Plenty
of free parking. Flea Market, covered
display booths available, small charge;
open arena - no extra charge. Dealer
displays, prizes, and XYL.activities.
Saturday night Auto races and camp
ing - extra. Registration $1.50 ad
Yance/S2.00 at gate. Write Des Moines
Radio Amateur Association , Box 8a,
Des Moines, Iowa 50301.

ANTIQUE radio equipment sale and
swap session, dinner and program,
AW.A. Spring Meet, April 7, Canan
daigua, N.Y. Write for details : Lincoln
Cundall , W2QV, 69 Boulevard Park
way, Rochester, N.Y, 14612,

PRINTED ClItCUIT NEGATIVES
MADE. SASE AND QUARTER FOR
INFORMATION/PRICES. P·C NEGA
SYSTEMS, 186 ~ 80th STREET,
NIAGARA FALLS. NEW YORK
14304.

HOOSIER ELECTROl\lCS has the
best deal around on the ham gear you
want. Write us for a quote and try our
fast , friendly Hoosier service. Factory
-a uthorized dealers for Regency,
Drake, Standard, Ten-Tee, Galaxy,
Hy-Gain , CushCraft. Hust ler, Mosley,
Ham-M, Bowmar Pocket Calculators,
plus many more. Orders for in-stock
merchandise shipped the same day.
Write or call us today for ou r quote
and become one of the many happy
satisfied customers of Hoosier Elec
tronics, R. R. 25, Box 403, Terre
Haute , Indiana , 47802 _
1812)·894·2397.

2 )IETER F)t CHEAP! Will convert
'lour 2mtr Gonset III for 2 meter
F M - $35.00 plus shipping. Jim
Gysan W1VYB (617) 922-3850.

22nd ANNlJAL Ilavton Hanwention
will be held on April 28, 1973 at
Wampler's Dayton Hara Arena. Tech
nical sessions, exhibits, hidden trans
mitter hunt, flea market, and special
program for the XYL. For info write
Dayton Hanwentlcn, Dept. M, 80x
44, Dayton, Ohio 45401.

IIT·220 two watt t'NO channel with
case - best oHer over $75. Box 12, 73
Magazine, Peterborough NH 03458.

OESIGN 1 to 300 MHz parallel reso
nant circuits. Find Q, inductance,
capacitance, turns, etc. rapidly. 19
scales, durable plastic coated slide
chart . Guaranteed . Send $2_75 to
ComRec Company, Box 93, Pena
cook, New Hampshire 03301 .
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LOW
PASS
FILTER

,
ENJOY EASY,

~ RESTFUL KEYING
5 "\ $21.95 to $43 .95

THE YIBROPLEX
CO.• INC.

833 Bro ad w ay .
New York , NY 10003

1815 Sonoma Blvd ., Valle jo. CA 94590
Telephone : 707/644-6676

ACTIVE AUDIO FILTERS

• S BE I·FeaIIlHl/ine
5 8 ·36 • 5 8·144 • 5 8 · ,ISO • SCA NVISI ON

ZAcKIT CORPAVAILA BLE I
FR OM:

MFJ
ENTERPRISES

P.O. Bo x 4 94, St ate Coll ege MS 39762

IC 'S F OR S Uf'E A H I GH lI'ERFOFl ........CE
CW FIL.TER
G-' 'nO< "'atp . ' .., tivi Oy . N o ;mP.
d...., . m ..dun.1 IIW 1. 1.., . ..1.) 180 H.
110 Hz M\d 80 H • . C...... t..., u..-.<-y .,F
• 1 5 0 .... . S k lr •• 60 db do", n •• » F . nd
2F .• 0" .mp• • 2 ")(3 " " C bo...d . S1 2 . 1I ~
",1.1Od . ''''IOd, 11" . .....-.:1 .

L.OW ",",SS FllTEA ,
A...OlO.... c",off 500 H. '0 20. kH • .
F.., .o.., . , ' 0 2 .& KH. , Aollofl m.. .a
dbl",:!" , m in, 40. I n " " . imp It.l
L Oe<l-"2K. G.,n • 1 5 o p amp,. 2")(3' ;
" C oo• •d S15.1I5 "';'--.:1, ..--,··W. ;•• f o. I .,.., .._ .. . .

• 0 ..... inQu i ,"vit.., ·

• •
And BETTER Than Ever!---------------...,

B&WMOdel 361
Codax Keyer
improve your C. W. operalion
Ttl, B ~ W Co~u Ke,er . p~ovjdl!S smooth rhythm keying.
AutomatIc . sp~clnQ and timIng of any speed from 5·50
w.p.m. Budl In doubl, paddle key (one lor dols one fo r
d a~he~ J ~ead i l y adjus ts to any fist . Model 361 has amon itor
built In m order to monitor your own keying.

PRICE $69.95

See YO/l! dealer 01 write:
Barker & Williamson. Inc. .,4D

Canal Street. Bristol, P,. 19007

Nlm' I
I

Addrtu I

, G~ ~~__~~__J
Mail Coupon for Your FREE Copy, Dept. 73

FAIR RADIO SALES
1016 E. EUREKA· Box 1105 • LIMA, OHIO· 45B02

CI.I'::\7\I7\(; SU:\C K - Genera l Elec
tric MAlE 36 w/4 frequency deck.
Independent T & R frequencies, with
3 sets crystals and spare vib. P.S.
$125. Aero tron 6n tOO/MA Amplifier.
3·~ 15 watts in - 80 to 11 0 out. With
spare 5894 tu be (new). $75. Hammar
lund FM·50a with 34/94 and 94/94
crystals ac/dc P.S. 25 watts out for
only $50. All items are in good
w orkin g shape. Rob. WB2AT X
120 11224,9659,

"ANTED, OLD RADIO TRANS
CRIPTION DISCS. Any size or speed.
Send list and details to Larry Kiner,
W7FIZ, 7554 13200 Ave N.E., Kirk
land, Wash. 9B033 ,

SA I.E! Pwr supply contai ning
105, 110. 115 in, 3200VCT@ l a,
Swinging, fixid chokes, filte r caps, til
t rans for 4 large Hg rect., mounted on
a heavy steel frame . 1 extra pla te t rans
as above. 28V@2ooA gen. 6 It open
rac k. Dynamotors - all sorts - 6 to
28 in, 300 to 1000 out. ARC·5
transmitters. Model 15 and many
spare parts. Motorola "co ffins." Much
hi-power supply parts. If you don 't
see what you want. ASK. W5EIX,
1224 Coma nche, Richardson, Texas.

DRAKE. T4X8, R4B, MN2000, AC4,
MS4. All excellen t condition. $600.00
for all or make o ffe r on individual
units. WB6CDU, 8302 Rathbu rn Av.,
Northridge. CA, 91324.

GE. Pocket Mate . lW out on 146,94.
Sma ller than HT220. With meeds.
antennas & manual. $200.00 ppd.
WB6CDU. 8302 Rathbu rn Av ., North ·
ridge, CA, 91324.

IIALLICRAFTEIIS SR-150 & PS 150;
$275: Gonset 3212 2 Meter PO\Ner
Amplifer; $125: Poly-Comm 62·B;
$ 100: All in good condition with
manuals. W2WRI J.A Kammerer 23
New Street Katonah, N.Y. 10536
1914-232-83491.

.. nON A N Il B() W ' guaranteed
goodies. SBE450 339.00; Gladd ing 25
2 12.50. with AC 255.00; Write quote
Standard 836MA; Standard 146A;
Cetron 572B 13,9 5; Mallory 2 .5A1
10 00PIV Epo xy Diode 29d ; MOT
MC1709CG GPAMP 17091 TD5 39';
K765 Code 10 with plastic wheels
5.95; Calrad KW Dual me ter SWR
8ridge 15.95 ; Write quotes Drake.
Triex , Eimac, Midland, Hygain. Mos
ley . Used Coll ins 30 L1 395.00; Coll ins
75A4 345.00; Prices FOB Houston,
items ~aranteed . Mastercharge, BAC.
MADISO N ELECTRONICS. 1508
MCKIN NE Y. HOUSTON, TEXAS
77002 171312242668.

:\I OIl ER I\I Z E FOR P EANUTS!
Frame & display OSL's with 20 poc 
ket plastic holders. Two for $1.00,
seven fo r $3,00. Prepa id, guaranteed.
Universally used and app roved. Order
now. TEPABCO, Box 1985, Gallatin,
Tennessee 37066.

FOR SA LE: Swan 270 B, mint condi.
tlon. with original shipping materials.
$250.00. Clegg Tho r with A.C. sup
ply, $70, 16 151 524·2693,

WA NTED; authent ic railroad te le
graph key. Pay cash or swap an tique
rad io items. W0 HKF, 12 12 Bellows
St.• St. Paul. Mn. 55118.

TECft :\I A 7\ U/\I.~ for Govt surplus
gear, o nly $6.50 each: R·388/URR,
R -389 /URR . R-390 /URR,
R-220/URR . R·274/FRR . CV
591 A/URR, URM,25D, TT-63A/FGC,
SP·6OOJX· 17. W31HD, 4905 Roanne
Drive, Washington DC 2002 1.

H5 COU .INS Model MBF xcvr. 6
meter SSB. David Ganezek, 22 16
Camden Ave., L.A., Cali f. 90064.
WN6SG6,

GR EATER BA I ,TI~IOR E Hamboree
will be he ld Sunday, April 8, 1973, at
lOAM at Calvert Hall College. Put ty
Hill and Goucher Boulevard , Towson,
Maryland (1 mile south of Exit 28
Beltwa y - Interstate 6951. Food
Service, Flea Market. Prizes, REGIS
TRATION $2.00. No table charge or
percentage. Info : Joe Loc hte , 5400
Roland Avenue, Balt imore, Maryland
2121Q,

IIW t OO mint co ndi t ion wi th home
brew powe r supply, $260. Will ship.
Box 984, 73 Magazine, Peterborough
NH 03458,
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SEE YOU A T THE WORLD 'S LARGEST HAM VENTIONI

22nd AN NUAL 28 APRIL 1973

WAMPLER'S HARA ARENA
DEPT: S Box 44 DAYTON, OHIO 45401

TECHNICAL SESSIONS. EXHIBITS. LADIES' PROGRAM. AWARDS
FLEA MARKET. HIDDEN TRANSMITTER HUNT. BANQUET

WORLD OSLBUREAU
15200 Panama Ave.• Richmond CA USA 94804
THE ONLY aSL BUREAU to handle all of
your aSLs t o . nyw h....; next door, t he oaK1
state, the next count y. t he who le world . Just
bundle them up (piNS••rra nge alphabetically)
and sand them to us w ith payment of 5t ••~h.

TH E NOVI CE is a corr.plete mcnt.h Ly (except, Aug . I<
Sept . ) publ i cat ion f or Novi ce arna_-
leurs . DX col~n , const r uct i on pro
j ects , traffic , net s , t heory, etc .
We sponsor a Novice contest -jo in the
fun . Don ' t miss a noth er i ssue - -send
f~r your subscription t oday ! Sa~pl e

copy, 40¢ . Package of 5 di ff . ba ck
issues , $1. Subscript i on , t 3 per yr
(10 is sues) . Hurry !
THT. NOVICE ,1240 21st St . He rMo sa Beach , C• •QU/~L

5 E
fM'eafure'ine

58·36 • 58 -144 • 58·450 • 5CANV15 10N

AVAILABLE FROM :

B&J
ELECTRONICS CO., INC.

1021 North Main st., Baytown, Texas 77520
Telephone 713 /427-8124
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Peter J. Cacciotti WA2DDT
530 Lee Drive
Corapolis PA 15108

CURLY
COIL

FORMS

H aving finally solved the problem of an
inexpensive and readily available coil

for m, [ though t [ would pass on the idea to
my fellow hams in the hope they too wilt
find it useful. The procurement of these
fo rms is not without its dangers, as they
betong to the XYL. The forms of which I
speak are my wife 's hair curlers.

After having tried the usual coil forms,
cardboard tubes, plastic pill bottles, and
having tried "sewing" one together (a com
plete fiasco) , I found the hair curler. They
come in various diameters and lengths and
are made of plastic. My wife's curlers have
sma ll teeth and these helped the spacing in
the coil tu rns. They also have holes ap lenty
through which wires can be ru n.

When coupling coils are needed, the hair
curlers work nicely, as they fit one inside the
other. Unlike the ready-made store-bought
coil form, there seem to be plenty of hair
cu rlers aro und when they are needed,
and - o h , yeah - if the XYL is deserving,
you can let her do her hair up in your coil
forms. . _ .WA2 DDT
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• . . W2NSD/l continuedfromp.119

It all apparently ste mmed fro m a
little book let that I wrote several
years ago te lling people how to make
money, if that was their bag. Toward
the end of the booklet there was a
small sect ion with ideas for tax loo p
holes to he lp you hold o nto the
money once you make it. Th is appears
to have been a red flag to IAS.

Those of the readers who are com
pany presidents understand that you
hire bookkeepers and accou ntants
they prepare your tax forms and you
sign them. The st icker here is tha t if
they make mistakes you are the one
who is threatened with jail, not t hem.

The first inkling that there were
any serious problems carne recently
when the Manchester Union (you may
have heard of this unusual paper) had
a story of my being indicted for
income tax evasion. Obvio usly I need
ed a lawyer. Some local FM friends
recommended a man with experience
in this f ield and he quick ly asked for
some sort of explanation from the
IAS. The upshot was that the case was
postponed indefinitelv.

Eventually we may be able to find
out wha t the IAS is grip ing about, but
apparently so me of my enemies have
judged me guilty and have gone so far
as to tell people I was in priso n. I
must give them credit fo r di ligence,
for copies of the newspaper article
have appeared everywhere.

It is interesting to me that, contrary
to the expectations of my competi
tors, the reaction has not been all that
negat ive. Apparent ly the IAS is dis
liked - quite a lot.

I suppose that I should extend my
thanks to those who have gone out o f
their way to PA us. My thanks to Skip
Tenney of Ham Radio for an out
standing job. Dick Cowan of CO
deserves the highest praise. And Harry
Dannels. the president o f AAAL,
should be congratu lated for his un
tiring efforts on the air and off. What
would I do withou t my fan club?

SUGGESTIONS SOLICITED
Recently, after having been on two

meter FM for several months, I got
the low band station working again
and sat down for some twe nty meter
work. Down on the low end there
were a few pileups. I shouldered my
way into a couple - got my signal
report and the call of the OSL mana
ger - made a note on my OX log
sheet of updated contacts with the
cou nt ries involved - and tu ned the
band a bit more.

Is this it? Is this hamming?
I listened so me more. I listened .to

the p ileu ps and, time after t ime, I
heard a frustrated OXer clobbering
the channel to get through - then
telling the OX station that this is the
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second o r t hird - or urnpreenrn>
time he's worked him. that he is still
using the same gear, he wishes him
and his family we ll for whatever hc li
day is at hand o r nearing - thanks for
the OSL - 73 .

Is this it?
Sure I realize that the OX hound

who has never learned to talk on the
air has to stick to worki ng the pileups,
and if he has already worked the
object o f the p ileup. he still has to get
throu gh to grati fy h is ego - to do his
thing. This is hard on the fellows who
haven't yet worked the rare one - and
it is hard on the OX operato r too, for
there is nothing whateve r in such a
contact fo r him. If he wants to give
his rare country to needy ops, the OX
hog frustrates him as well as those
t rying to get through. If he would
rather have a more meaningful con
tact, he is sti ll fru strated .

Have you any suggest ions?

CB SOLUTION
Doesn 't it seem reasonable that the

FCC could solve the CB problem at
any time it really wanted just by
asking amateurs to step in and help?
There are hu nd reds, if not t , ousands,
of amateur clubs and groups which
would be delighted to set up CB hunts
and pinpo int the lawbreakers a nd
bootleggers on 11 meters.

The CB line is beginning to be
heard from the Commission halls in
Washington - the line that citizens
deserve to have frequencies for yak
king. Perhaps this is why the Commis
sion appears t o be taking such an
incred ib ly so ft line wit h the illegal ca ll
signs - illegal power - illegal opera
tion between channels - illegal lan
guage - illegal antennas - illegal skip
contacts - illegal rag chewing.

CB CORRECTION
One reader called to point out that

the p iece about retuning CB rigs
IFeb.] for better output neglected to
me nt ion that the slugs in the coils and
i-f transformers often work themselves
up and that a small hex wrench is
most valuable for tightening these slugs
down. These are in the centers of
those li ttle squ are cans and the little
plas tic round things - so me have
screwdriver notches, so me hex holes.
To bring in th ose skip signals, tighten
all those loose slugs down.

GETIING RICH
IN AMATEUR RADIO

Outside o f going on commercial
DXpeditio ns o r publishing lucrative
ham rad io magazi nes, the ma in way to
make amateur radio pay off is by
getti ng into the manufacturin g end .

Befo re you make that down pay
ment on a new yacht, you will have to
decide what marvelous product you

are going to make and be back o r
dered on fo r the next few years. Five
kilowatt linear amp lifiers might be a
goo d item, except t hat the CBers
would take all you could possibly
afford to make and you wou ldn't be
able to even begi n to supply the hams.
Perhaps something in FM, since the
CBers haven't discovered that yet.

The Fun Mode certain ly seems like
the way to go for 1973 ..• and 1974.
The growth of interest (and sales) of
FM equipment shows no sign of do ing
anyth ing but going up. About 20% of
the act ive amateurs are p resently ac
t ive on FM. By next year this cou ld
easily be up to 30% and, if even half
of the possibi li ties of FM development
are realized, this could eventually get
up to 80% or better! Active amateurs
are going for FM even faster than they
went for sideband I

The manufacturing pcssi biliies for
FM are myriad . Hand units will be
selli ng faster than they can be made
for a long, long time. Soon you will
see hand units sticking out of most of
the ham pockets or slung on the belts
at hamfests and conventions. Club
meetings will be QA M pileups on the
club repeater channe ls. It will all spell
FUN.

E~r envl.Sion your back-room workshop
looking like this?

We need inexpensive solid state low
power repeaters. I would suggest that
they be made in t\YO units with a 600
ohm line between fo r spli t site use or
telephone line use. We need inte rface
units fo r repeaters to phone lines,
tc uch tcne o r dial. We need little
touch to ne pads to use in cars and even
on hand units. We need synthesizers.
We need channel-alert receivers to tell
us which repeaters are in use. We need
selective ca lling systems so we can call
ind ivid ual amateu rs or be ca lled
through any repeater. We need sh irt
pocket t ransce ivers and small booster
repeaters. The list goes on .

Other areas of increased ama teur
interest are slow-scan television, QAP
CW, repeaters for RTTY and ATV.
Slow-scan holds great p romise, in par
ticular. Look for a lot more manufac
turers o f slow-scan equipme nt and
accessories.

Okay, you' ve decided to t ry a new
croc uct . . . you've got a pro toty pe
and have gotten lots of encou rage
ment from friends ... you've priced it
out and find that you can sell it at a
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reasonable profit _.. you' re ready to
get going co mme rcially. You'll need
some expert advice on how best to
merchandise, whether through dis
t ributors or via mail order.

The best of products can fail
mi serabl y if you don 't advert ise it
right and in the ri ght magaz ines. Is
your item primaril y of interest to
Collins ow ners _. . t he old-t imers with
mo ney and not too much interest in
newer things? There is a ham maqa
zine ideally fitted to your products,
one that will bring you the most sales
per advertising dollar spent. Perhaps
you have a cheapo gimmick and need
a cut rate magazine read by kids ...
there is one! Maybe your item will be
of major interest to super-technical
engineers and fellows who bel ieve in
building instead of buy ing ... there is
a magazi ne. These are a ll exaggera
t ions, of course, but not big ones.

If 73 looks like your best bet for
introducing your product, give us a
call. We'll help you with your market
ing problems, with advertising, and try
to help you get informa tion on your
product to as many ama te urs as pos
sibl e.

Who knows, perhaps you have
someth ing that I might li ke to tryo ut
personally and wri te abou t. As far as I
know, I am the only publ isher or
editor of a ham magazine today who
Is on the air regularly and who is
trying things out himself. I am on the
air almost every day, as users of
virtually every New England repeate r
will aff irm.

DESK CALCULATOR
Long having been a big fan of the

Monroe calculator - to the extent
even of having had it at one time
mounted in my car fo r use on
rallies - it was only a question of time
before I got into the new IC powered
jobs which are turning up in all of the
magazines - including 73.

The Heath uni t seemed like an
excelle nt way to go, so we tried that.
You kn ow, it's funny. but you can go
along wit ho ut so mething fo r years and
never reall y suffer much - t hen, sud
denl y when you get it , you use it
every day - often - and you wonder
how in the world you ever got a long
without it.

The Heath frequency counter with
Vanguard scaler is a case in point. A
day doesn't go by that this combo
doesn't get used. We whup tr ansceiv
e rs onto t he channe ls we wa nt at the
slightest whim now. Go ing to New
York ? Okay, let ' s put in 13- 73,
40-00, and a couple other good New
York channe ls. Boston? Fine, where
are the 04-64, 07-67 and 39-99
crystals? Manchester? Hmmm, 34-94,
19- 79, 25-B5. 37-97. And etc .

The Heath calculator is used even
more than that . Constantly. For all
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sorts of th ings. For instance, a book
just came in from TAB Books - nice
one - "Handbook of Electronic
Tables." It is a 223-page book 1$7.95
hardbound, $4.95 paper) fu ll of
ta bles. But with the desk calculator all
I need is the fo rmu la and I ca n get the
same nu mber without 223 pages.

It is difficult to figure just why I
would want to know the area of the
ho le made by a 1/32'd inch drill - but
there it is on page 203. A couple of
quick punches with the calculator and
I have the same answer. Wild .

Frankly, the ads for all the differ
ent calculators are a bit bewilder
Ing - with the big price differences
there must be some advantages to the
more ex pensive ones. Perhaps a reader
will be able to wri te an article giving
us some of the basic differences so we
will a ll understand more about th is. It
is a li ttle bit off of amateu r rad io 
but it is IC technology and few of us
do not have a need for calculators.
And we also like to have the answers
when talking with friends - they ex
pect us to be knowledgeable when it
comes to electronics.

A recent visi t with SM7BOZ tu rned
up a new midget calculator which will
be sell ing fo r under $75. I' ll have to
get a couple of those when they get to
the U.S.

JORDANIAN FILM PROJECT
The response to the proposed pro

ject to make a film of the amateur
radio program in the Jordanian
schools has been good. This was men
t ioned in the Februar y edito rial

The plan is to use the schools of
Jordan as an examp le fo r other emerq
ing nations to encourage them to set
up amateur radio stations as King
Hussein has in Jordan. No nation can
really develop without communica
tions - and you need people for
th is - people interested in radio and
communications - people to de
s ign - t o b uild - to install - to
operate and to serv ice the radio and
commu nicat ions equipment .

And what is the best way in the
world to get people interested in
rad io? Through amateur rad io, ob
vtouslv. This has sparked the idea of
seting up ham stat ions in the high
schools in order to attract teen-agers
to the hobby - and to careers in
electronics .

Jordan is the first country to try
this idea and it is working very welt
th ere. In order to get this idea around
to mo re cou ntries it is important to
make the results achieved in Jordan
known - and to this end we want to
produce a film which can be shown
throughout the world . Dave Bell, the
chap who has made the recent ARRL
distributed films. has volunteered to
work on th is project as a labor of

love - which means that money is
needed la rgely for film and processing
costs - plus transportation .

The largest donation SO fa r was
received from Be rn ar d B rink
K0YSK/6, who sent in $200. How
about it fe llows - here is an exce llent
opportu nity to do something for the
entire world - and to hel p ama te ur
rad io to bo ot.

WAYNE GREEN AS A SPEAKER?
There are far more requests fo r me

to speak at di nners, hamfests and
conventions than I can possibly
handle and a general policy has
evolved to cover my speaking engage
ments.

To keep personal expenses down,
the costs of transportation and accom
modations shou Id be t aken care of by
the sponsoring club. To repay 73
Magazine for my lost time the spon
sori ng club should agree to pre-sell a
minimum of 50 one year subscriptions
to 73. To provide sufficient time for
me to give a talk and answe r ques
tions, t here should be at least two
hours available on the program.

I wilt be delighted to talk on any or
many subjects - you name it or leave
it to me.

NOTIFICATION
OF ADDRESS CHANGE

Recently we had occasion to cross
check the latest FCC addresses with
the addresses we are using fo r 73
subscrip tions and we we re surprised to
discover that a substantial percentage
of amateurs have moved wit hout not i
fying the FCC. The Co mmission takes
a dim view of this method of saving
S4 .. . and that would seem to be the
logical explanation fo r so many not
notifying.

When you move you are required
by the amateu r regulat ions to not ify
the Commission - and you have to do
this on thei r 6 10 form - and this is a
modification of your license and costs
you $4. You can renew your license
and change address at the same time
fo r the price of a renewal: $9.

Also, if you are active on FM, or
even might become active, it costs you
nothing extra to also ask to be listed
as a control station at the time you
renew your license . If you do it as a
separate modification , it 's $4.

ARE YOU REALLY INSURED ?
Just becau se you have been payi ng

premiu ms for insurance for many
years does not me an that you have the
insu rance you th ink you have.

Take the case of one amateur who
had his horne b roken into and had all
of his ham gear, hi .fi , fu r coats,
silverware and appliances removed. It
took a full year to get the insurance

Continued on p . 128 .....
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Address _

City State__Zip, _

Name _

This new 73 book, by W2 11,
gives you the basics of 2m FM
operation . . .and gets you on FM
quickly 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 "How To Use
FM" to:

WILLIE AND THE SSTV

R obert Suding WGU1D
18 9-3 Crenshaw Court
Tal lahassee FL 32304

Is this a camera which I see be fore me,
The le ns towards my face? Come, let me

act ivate thee.
I have thee ready, ye t I see no light spot .
Art thou not , cathode ray tube , sensible
To wishes as to pulses? Or art thou but
A camera of the mind , a wished-for FSS,
Pro ceeding from the television-oriented

brain?
I see thy pulses not , yet in acceptable gray

scale,
With this slo w scan camera now I scan !
Thou marshall'st me the way I should be

transmitt ing,
And such an inst rume nt I am to use .
Mine eyes are ma de weary of the fl ickering

pho sphorus,
And I would puU the plug: yet I see these

still,
And on thy iridescent face dudgeon go uts

of P7 radiation,
Which I can do without. It is such a thing,
This bloody scanning business which transmi t
Thus to the world. No w o'er my bleary eyes
Sleep s teals soft ly; ye t incoming rasters

abuse
The longed-for slee p; K4TWJ celebra tes
Pale W\lLMD' s offerings and W9 NTP, etc.
Alaru m'd by the qrrn, the wretches,
Whose hardseU or whose stealthy pace,
With FM's ravishing st rides, towa rds better

solid state design
Moves like a ghost. Thou su re a nd firm set

t he status quo.
Hea r not our s platter; which wa y they go,

for yet
The very qrrn 'ers rally to us about ,
And take the present mystery from the

" machine ..,
Which now ex te nds us so. While I scan, no

other does, I
I

And p ict ures to t he heat of deeds too cold I
I

breath gives. I
I input , and it is done ; the distan t pictures I

I
invite me, I

Hear it, status quo : for it is the knell I
That summons thee to televise or to Hell.

. . .W\l UlD
(wit h apologies to Wm . Shakespeare)
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Complete up-to-date lisl of repeaters
for the e n t ire world! ~Ial)s pinpoint
U.S. and Canadian repeaters and 11 /1
listings co ntain c all, location, Ire
quency and access requirements. The
Alias fealures a concise history of 2m
FM repeaters and a section on lIow
To US(, Repealers hy W2NSD/I. If
vou're using repeaters now ... if
;ou're planning 10 join the fun on
F~I ... vou need this hook """"! Se nd

•

the coupon in loday.

•
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••. ~

.- ----- -- --------- - -..,

Address _

Name _

En clo sed is $ " Please rush__
" ,. S I SO 01" the 1<) 7.' FMco p res (,,,, .. ) ,

Re pea le r Al ias to :

n Ma~azine, Peterborough NH Oil458

City Sta le__Zip, _
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CAMP ALBERT BUTlER RADIO SESSION
14th year - July 28-Auq. 10th

Courses Taught : General Theory and Code
Advanced Theory and Code
A m ateu r Extra Theory and Code

Golf p rivileges at New R ive r Cou ntry Club ; also fi shing

TRUL Y A VACA nON WITHA PURPOSE!!!

"-'ea/llre'ine
5 8·36 • 58·'44 • 58 -450 • SCANVISION

AVAI LA BLE fROM:

EVANS RADIO, INC.

PASS FCC EIil"lMSt _ ,.,.. _ ~ 1 973

r...._..-... 'Of FCC F a. Soc<lnd ..-
R_~..... '_...0 . ~ mul-
..pIoc.......". _b".... _ d_ _ oil
... _ ,"' FCC . . ...... _ "",. _ ""Sot'I -
S'u<!v Ab h'y T • n ." _._d.

P.O. Box 893, Route 3A, Bow Junction ,
Concord , N.H. 03301 Phone: 603 /224-9961

- - - - - - - --- - - -

Peop le altended (rom the fo llo wing stales an d areas:
North Carolina, Sou th Carolina. Misso uri, 'rennes
see. U tah . Florida, O klahoma . W e st Virgin ia. Ala 
bama, New Ha m p shir e . Io w a , D istr ict o f Columbia.
V ermo nt, A r izona. Indiana . Ohio , New J ersey ,
New York . Massacb aset t s ., Maryland, Virginia, Il lin·
ots, Mich igan . Georgia . Ka n sas, :\lississip p i , Neb ras
ka. :l.lalne. K entu c k y , Cautorma, New Me lCico ,
Arkansas. Te xas, Wisconsin, Lo uis iana , Oregon .
Connecticut. Minnesota . Pennsylvania .
OUT OF STATE : Puerto Rico ; Saskatchewan,
Canada ; Ontario, Cana da; Quebec , Ca n ad a;
Granada, Spain; London , England ; Geneva.
Swi tzerland ; Ne t her land, A n t illes ; S1. C rotx ,
Virgin Isl a n d s ; H o lland ; Columbia ; T hailand .

C. L. Peters, K4D NJ, E x e cutive Directu r
I Gilvin Rot h Y .M.C.A., Elkin, North Carolina I

I Please send mv the B oo k /v i and App l icatio n Blank I
I fo r me Camp Albert Butler R adi o Seuion. I

I Name Ca ll I
: Address :

LC ity/S ta~ i~ ::J

73's WORLDWIDE SALES REPRESENTATIVES
u.s. AR EA R EPRESENTAT IVES

New Mexico/West Texas
Ambrose G. Barry , W4GHV!5
1010 Juniper Avenue
Alamogordo, New Mex ico 88310

DX REPRESENTATIVES
BCN Agencies Ptv. Lt d.
178 Collins Street
Melbourne 3000. Victoria
Australia

The Wire less Institute of Australia
478 Victoria Parade
P.O. Box 36
East Melbourne, Victoria
Australia

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

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

Radio Society of Great Britain
35 Doughty Street
Lo ndon WCl N 2A E, England

Short Wcrve Magazine
55 Victoria Street
London, SWl, England

Bryan Fogerty
Irish Rad io Tra nsmit ters Societ y
9 Wellington Street,
Dun Laioghai re, Eire

Orion Books
13- 19 Akasaka 2-ehome
Minato-ku
Tokyo 107, Japan

Sun Electron Corporation
15-20 Takeben-t -cborre
Meguro-ku. Tokyo 152, Japan

Kushal Hervant Singh
83, Aulong Road off Stephens Road
Ka mpong Boyan
Taiping, Pe ra k, Malaysia

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

G. H. Gillman
Smarts Road
Waikuku RMD
Rangiora, North Canterbury
New Zealand

New Zealand Assn. of Radio
Transmitters

P.O. Box 1459
104 Hereford Street
Christchu rch, New Zealand

Haro ld C. Leo n
P.O. Box 6 1141
Marshalltown, T ransvaal
South Africa

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

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

Julio Antonio Prie to Alonso, EA4C.J
Donoso Cortes No. 58
Piso 50, Let ra B
Madrid 15, Espa na (Spain)

Eskil Persson, SM5CJP
Frotunagrand 1
19400 Upplands Vasby
Sweden

Francisco Jose Martin, YV5EBO
Apto .64 Prados del Este
Caracas 108, Venezuela
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... Letters ccnnnued from p. 100.

Texas Plan. Hundreds of fu nctio ning
repeaters attest to t he feasibility of
600 kHz splits .. . Probably one
FM'er in a th ousand has a synthesizer
which you claim is a " rea lit y." We
have never heard of a c rys tal manu fac
tu rer offe ring to "shove" crystals t hat
hams might send back to t hem. We are
awa re of no ind icat ions t hat good
crystals are " m uch" cheaper nowa
d ays . Commo nly·used equipment
WI LL cove r 1.5 MHz sprea ds wi th
inconseq uential perfor mance penal
ties. 15 k Hz spacing obvio usly
provides mo re channe ls than does a 20
kHz plan for the relatively few severe
ly co ngested a reas of the country.
There ce rt ainly is some truth in your
cla im t hat 15 k Hz spacing creates
problems for receiver designe rs, bu t
isn ' t it just th is sort of frontie r that
provid es the element of tech nical chat 
lenge that is an imp ortant facet o f
ham radio ? Simp lex operati on below
146 MHz, wi th repeaters up to
147 .98 , actuall y requires greater than
2 MHz spreads in transceivers - o r a re
you assu ming that these simp lex types
of hams are completely different
people from repeater use rs? Multip le
repeater outputs during changeover is
illegal under FCC ru les. Ou r observe
nons (cove ring numerous areas o f the
count ry) indi ca te that , nationwide,
simp lex operat ion co nst it ut es more
like 40--50% t han the 5% you guesti 
mate.

Tpfr~· A. Phillllltl Kt'EGW
Charh'" A. rt'nwkk wtn·Y D 1

Ah·in H. Groff K0 \' Q:\1
Donald K. Grim m WA0WJM

C....lar Rapid s 10

. . . W2NSD/ J continued from p. 124.

company to settle for abou t one half
of the cost of rep lac ing the stolen
stuff, even thou!tl th e amo unt of t he
insurance far exceeded the claim.

It took several mo nths to send for
copies of th e receipts for everything
to substant iate that it had been pur
chased and for how mu ch . The com
pany tried to get out of the deal
entirely by pointing to a fine prin t
paragraph say ing t hat the insu ree had
to be at least 80% insured , or e lse
z ilch . This required a complete inven
tory of a ll possessions and papers
showing their value - to prove that
th e home was not under or over
insured .

And so it went.
It may be a pai n to sit down and

read the fine print, but if you don't
wa nt to face years of weaseling, you'd
better get o ut the magn ifying glass. It
can be most frustrating to find that
you have been givi ng your premiums
to the insu rance company and have
had no protection.

Many amateurs wou ld like to know
the least expensive way of coveri ng

128

While I have no desire to get into
hassles over one meg splits and 20 k Hz
vs 30 kHz separation, I do feel a
responsibility to bring these questions
be fore the readers. When I have come
to the poin t where I am deciding what
everyone should do - and start cen
soring ideas and preventing their pub
lication - then my usefulness will be
diminishing. On th is basis I am at odds
with you, for I gather that you are
opposed to anyone even th inking
about ideas that you do not agree
with.

Re ashcanning consensus - to the
contrary - it appears to me that the
consensus was arrived at b y everyone
considering all o f the fac tors involved.
Now, if we have other factors emerg
ing, I see no reason why a new
consensus cannot be reached. We've
proven that we can agree - and """
have no proof that we cannot intro
duce changes into our agreements.

The pattern that I see emerging is
one which will be straining the con
sensus -and this is what must happen
when the consensus no longer is ade
aoete. In areas where the 600 kHz
channels are all occupied on a 30 kHz
separation basis we see more and more
15 k Hz splin ters and more and more
one meg splits. The fact is that the
consensus was fine as long as it pro
vide d en ough channels - and it

their ham gear - a t home - in the ca r.
Perhaps one of ou r mo re knowledge
able readers in the insurance busi ness
can pass along this information. I
th ink we'd like to know abou t being
prot ected aga inst th eft, floods,
storms, and such.

A sudden windstorm can come
along and whomp down your tower,
demolish ing the tower, beam, ro tator,
and perhaps pulling the coax enou!tl
to ru in th e r ig too, running t he bi ll up
to perhaps S 10Cl0.

That puts me in mind of the ti me
that a ham magazine editor, who shall
remain nameless so I won't get sued,
was out visit ing a girl fr iend and his
mobil e rig was stolen. He didn 't dare
make a fuss because he wa s afra id that
his wife would find out where he had
been.

73 FEB COV ER CONT INUED
I see wh ere Ti me Magazine got into

a hassle with a "sexy" cover and 350
of the ir 4 million p lus subscribers
ca nce lled in indigna t ion. The news
stand sales for that issue increased by
54,000 copies. Hmmm m.

worked perfectly in most areas. Once
the consensus no longer works it ilo
ignored.

Now, on some of your other com
mems - synthesizers are beginning to
arrive. We have two on test at 73 and
more are coming - they will be a
factor eventually. Crystals? Excellent
crystals are available for virtually
every ham transceiver for under $4.
The 15 k Hz receiver problem will take
more than new designs. Using the
present 5 kHz deviation standard, this
means that our signals are double that
on each side of the zero frequency 
10 k Hz each side. This results in~a

guard band o f 10 kHz be tween chan
nels if you are to have no interference
from an adjacent repeater. It is pos
sible at present to produce filters
which will accept the 20 kHz wide FM
signal, and still reject signals from
beyond that, to the ex tent that even a
strong repeater just 10 kHz outside of
the desired passband is not heard.
Fine - but now if we have the repeat
ers every 15 k Hz this means that there
will be an overlap of 5 «ne which is
being transmitted within the receiver
passband. If we changed to a 2.5 kHz
deviation, we might be able to live
with splinters. Simplex? It varies a lot.
In hilly country it is almost nonexis
tent - in areas served by sutticient
repeaters it is scant - but in flatland,
away from the major urban areas,
there is still a good deal of simplex 
possibly the 40% you mentioned. I
too oppose regression and chaos 
and consensus is the answer - but we
are getting away from consensus now
and we need an exchange of informa
tion to get us back tooetner.:so pteese
don't try to stop communication,
even i f you happen to disagree with
some o f the arguments . . . wayne.

Bewa re that circuit in the March
issue of QST wherein the voltage on
t he phone line is used to hold in a
relay . The phone compan ies are NOT
goi ng to like you doing t his. They are
not going to like it a whole lot.

Beware too t he almost wholly mis
leading art icle in the January OST
wherein there is a supposed explana
tion of how to calculate the antenna
he ight above ave rage terrai n. The
aut hor, WA1N XG, could hardl y be
more misleading. Do NOT use t he
system in the article of gett ing FM
broadcast statio n data as the FCC has
specifically refused to accept th is
data . Instead, follow the ultra -simple
inst ruc t ions in the docket (see page
112, November 1972 issue o f 73).
Co ngratulations of some sort would
see m to be du e A RRL fo r not only
publi shing a tOtally mislead ing article ,
bu t then followi ng it up wi t h a subse
quent award to NXG fo r the bum
dope.

WAYNE

73 MAGAZ INE



$199·95

2 Meter FM

THE BIG THREE
FOR '73!

GTX-10
10 watts output power nom.; Be
comodates 10 channels ; rotatable
frequency selector; adaptable for
portable operat ion (with Hampak.
below).

$259·95

( Includes 146.94 MHz)

GTX-2
30 watts output power nom.; Be
co modates 10 channels; push
button f requency selection; back
lighted for night operation.

$249.95
( Inc ludes 146 .94 MHz )

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

( Incl udes 146.94 MHz)

HamPak
Battery pack for GTX-l0
portable operation, Uses
10 0 cells (not included).

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

Made in U.S.A.
In Facilities In
spected by U. S.
Gov't.

Addil ion.'
Cryst.ls
lor Xmll or

$6.50
per crystal

receive

•

VISIT YOUR LOCAL AMATEUR DEALER

AND MEET THE " BIG THREE" IN PERSON!

G.D.li' A,litiu EI.clrOAics. I~c.. 4141 ling.u Olin . ladianapo!il, I, dian 46226 - Acu 317· 546-' III
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Give your signals
more"Sock· per· wall" •••
WITH THESE ANTENNAS FOR 2 METERS

from uHAM HEADQUARTERS, USA" ®

made by the antenna specialists CD.

ORDER NOWI
Or, ask for
literature

GROUND PLANES

* NEW YORK CITY * VALLEY STREAM
8 BARCLAY STREET 10 SUNRISE HWY,

Near City Hall (At Rockaway Ave.)
BArclay 7·7922 (5161872-9565

OPEN NITES TILL 10 P.M.

WANT VERTICAL POLARIZATION?
Use HM-185 vertical mounting kit with either beam.
$7.45.

Use these high performance beams, to concentrate
'four talk-power and squirt it for long haul! Covers
full 144-148 MHz without retuning, with VSWR less
than 1.5: 1. Rugged construction, rated to 100 MPH
winds_ 2KW PEP. 50 Ohm for coax feed.

HM-172 HM-173
4/4 eleme nt stacked Yagi. 8/8 element stackea Yltii .
4 '.4'x4' . 5 .8 Ibs. $ 30.89 8'6" long. 3 _4" x 3'10"

9 Ibs. $ 4 1. 19

FOR BASE STATION

Rugged construction, for long life . Have stainless
steel radials, to withstand heaviest ice loading. VSWR
less than 1.5:1 . Rated 100 Watts. Inlcude mounting
clamp for up to 1·1/4" 00 masts.

STANDARD HM·7A
1/4 wave vertical is chrome plated brass+ 2 MHz bandwidth
$9.29

HIGH GAIN HM·17
1/2 wave vertical, for greater gain. Stainless steel, with
nick Ie over copper coating for Qreater conductivity, re·
duced heat loss of RF , Full 144-148 MHz bandwidth.
Has receptacle for PL-259 coax plug. DC ground Qives
lightning protection . $30 .79

HARRISON IS ANTENNA HQ!--,
Complete stocks of cable, rotators, filters, connectors,
towers and sections, etc, Beams and verticals for all
ham bands, commercial, ca, police, etc. -

IT PAYS TO OEAL WITH THE SPECIALIST!

~
\.~~O"

rrl~ a&
a ''HAM HEADQUARTERS, U.S.A" ®

$27.39

FARMINGDALE, L.I.
2265 ROUTE 110
2 miles South
of LI E exit 49S
(5161293-7990

OPEN NITES TILL 9 P.M.

$30.'79

DELUXE

SNAP·IN - Drill a 318" hole in
roof, fender or trunk , Push mount
into hole . A snap, and it locks per
manentl'f in place!

NO HOLE • The proven, practical
answer to no drilling! Two con
cealed set screws securely fasten
this mount to edge of trunk lid .

FOR MOBILES
5/8 wave , for far greater gain ove,
1/4 wave whip! 56" overall. VSR
1.5 :1 or better over full 144-148 MHz
'ange. Waterproof. shock resistant plas
tic encased base coits. 100 Watt rating.
Stainless steel springs and whiPS. nickle
over copper coated for higher conduc
tivity. less heat loss of RF . Complete
antenna UR$uews for car wash, or stow
ing.

Prices indude 17 foot 58/U coax
cable with PL259 connector attached.

Two easier-to-mount series:

PROMPT ORDER DEPT.
We carefully pack a nd s hip

nam gear . accessories and part s
to most a ny pa rt of the world .

Address your orders to :
18 SMITH STREET

Farmingdale, N. Y. 11735
Or - Phone your orders to

(5161 293-7990

Shunt fed. Fitt
ings chrome plat-
ed brass. Solder
less coax connectors.
SNAp· IN .

,,__ HM-l77
NO HOLE.
HM -178 $34.29

FOR HAND HE LOS
Only 6-1/4" long. Rugged, for rough
est handling! Bendable, completely
iR$u lat Mi. cannot be shorted out .
HM-4. With 5/16-32 base to fit

Johnson and Motorola. $ 6 .09
HM-S. With PL-259 base. $6.09

CHARGE ITI
On 'four Master Cha rge , or
Bank Americsrd
Spread payments up to two years.

APRIL 1973 131



J J •••
Th e (o ll o w in g circuits have appeared in the re tereneed books, magazines, application notes, etc.

While we try to reproduce all of the information that should be needed by an e .>:perienced constructor,
readers ma y want to avail themselves of the original sources (or peace of mind.

Reader.~ are requested to pass along any interesting circuits that they discover in sources other than
U,S. ham magazines. Circuits sh o u ld be oriented toward amateur radio and experimentation rather
than industrial or c o m p u te r technology . Submit circuit with all parts values on it, a very brief
explanation of the circuit and ntt y additional parts information required, give the so u rce and a note of
permission to reprint from tile copvright holder, if any, and (he reward for a published circuit will be a
choice ot o 73 book. Send your circuits to 73 Circuits Page, 73 ,'Uagazine, Peterborough Nil 03458.

ev

2 N2 2 2 2
OR EQlJlV

~
'O'0-- CONTROL-,. ,,

RYI I R4,
:- _J

"'"1/4W ""
(ADJUST FOR TAIL IF DESIRED)

SHIELDED

,...------,
I .. P-20C rc r, ,
I Ql6 I, ,
I PIN4 I

L ~-'~L~

Schematic of a COR circuit for the TR22. R4 must
be adjusted to keep the collector current of the
transistor less than 750 rnA. The value is depen
dent on the relay resistance. The R2/C1 combina
tion controls tail time. The values shown will not
respond to quick bu tton pushers also. Thanks to
WIWJR.

MALLORY
SONALERT,
SC628

2N706

•

+9V, BURGESS 246
SUITABLE

39K
V2W

"------1-""
OPENING THIS COOTACT
SETS Off ALARM-THIS
IS A FAIL-SAFE FEATURE.

This is a circuit of a loud, low current burglar
alarm. Since it operates from a small 9V battery it
can be tucked away in a corner and virtually
forgotten. Thanks to WB2BDF.

•

oRELAY

RECTIFIER

By the use of the circuit
shown, it is possible to
power a direct current re
lay from an alternating cur
rent source, with NO relay
hum or chatter. Dl recti
fies the ec in a normal half
wave configuration, while
D2 wil1 slow down the
collapse of the relay coil
magnetic field to a point
where the relay armature
does not start to drop out
before the next half wave
of current is applied.
Thanks to WA6JMM.

88MI1 TOROID
CONNECTION

* ADJUST FOR :t4 KHZ DEVIATION

* *" VALUE GIVEN FOR CARBON OR
DYNAMIC W!PREAMP MIG.
CIROJIT. USE A LARGER VALLE
(TRY I MEG.) FOR A HIGH z MIC

02

•

2.2K

220K

*
IK

220K

o

•

+-6TOI8VOC

•
KlK

a 0.1

+

l'MFU

22K

~. BLUE
sa,
MHII

~ ORANGE

ll- RED!
TRIMlI YELl..DN,

II RED!
II WHITE

•

1800 Hz command oscillator for FM. Q1 - any PNP small signal
transistor having a Vce rating of 1* or mere times the supply voltage.
Some suggestions: 2N404, 2N1303 series, 2N2904 series, 2N3638,
2N6516 series, or 2N6533 series. Q2 - Any NPN small signal transistor
having a minimum beta of 100 and a Vco of at least the supply voltage.
Some suggestions: 2N1308, 2N2712, 14, 16, 2N2916, 18,20, 2N3565,
2N3569, 2N6513, 14, 15, 20, or 21. Ctrim - 0.0062 J1F was used in
the first unit. If the mylar capacitors and the toroid are + values, f1 =
1817 Hz. If Cl is 10% low, fz =1897 Hz. IfCl is 10% high, fl =1741
Hz. To find a value for Ctrim, measure the frequency (fl) without
Ctrim. If it is higher than 1800 Hz (fo) calculate Ctrim. Ctrim =
D.II (fllfo)2_1j " F. Thanks '0 WA0IKY.
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SOLDER - -

A n electronic timer that can be se t from 2 secon ds
to several minutes. Th is can easily be incorpora ted
into a repeater's control sy stem or even (Heavens!)
the XYL's kitchen . Courtesy Motorola Construc
tion Projects HMA 3 7.

50LOER ~C

Omnidirectional gain antenna for FM h ome or
repeater use . The section s are construc ted of
measured lengths of RG-8 coax and are con nected
at the jun ction points by solderin g the center
con duc tor of on e to the braid of the other and vice
versa. Th e terminal radiator and radials can be
lengths of sti ff brass rod . A total of 9 "C" sec tions
will give a bo u t 5.8 dB gain over a dipole.
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VE3ECU

AND EVEN MORE, MORE, MORE,

CIRCUITS, CIRCU ITS, CIRCUITS.. .

A sim ple "grid dip " meter that uses a bulb as a
resonance indicator. Using th e GE9 transist or will
enable th e unit to oscilla te up to 12 MHz. The
indica tor lamp should be a No. 48 or 49 bulb. Ll
should be wound to cover your desired f re q uency
ranges.

Light dimmer/motor speed con tro l. This circuit is
able to con trol the voltage on loads up to 500
watts. Co urtesy o f Motorola Construction Projec ts
HMA 3 7.

Light triggered tone oscillator th at can find
n umerous applications as a burglar alarm, f ire
alarm or even to let you kn ow that th e sun has
come up and it's time to turn off th e rig and go to
work. Courtesy Mo torola Construction Projec ts
HMA 37.
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See Press, the...

He 'll beat any deal anywhere!
Te lephone us at NO CHARGE any whe re in the U.S.A .

Send us a copy of your telepho ne bill and we'l l send you a check.

PLUS, we ship FREE anywhere by U.P.S.
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IN THE .:
HAMTRONICS CRYSTAL 'AN/(!

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

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

•
WANTED DEAD OR ALIVE!

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

showing that he can get a BETTER DEAL

than he can at Hamtronics.

See Press for the LOWEST PRICES anywhere

in the U.S.A.

PHONES
(215) 357·1400 (215) 757·5300
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ELECTRONIC FEATHER
TOUCH KEY
A completely solid-state k ev. De
tects mere touch of finger. Use as
single or twin lever key . Operates
with all positive or negative
ground digital keyers.Sh. wt. 2
Ibs. ... ... . .... .. . . • . $22.95
(Remote S IS Swts. for MM-500B
and MM-8000l $27.95

SPACE-MATIC 21-8
This SWlTCHABLE kever gives
you "etuht-keve-s-In -cne." Rear
switches can delete dot or dash
memories or eharJword spac ing.
I nstant start, self-completing dots.
dashes and char.lword spacing .
Adj . weighting, sidetonelspeaker,
dot-dash memories, lambie, 115V
ae or 12V de (SM-218 cntv.) Sh.
wt. 4 Ibs .. . . .. ... . • •. $89.50

MEMORY-MATIC 500-8
500 or 800 bit R/W memory.
Stores either a single message or a
number of sequential messages,
"Message Stop" for char. inser
tion. Near-full and Overload
alarms, remote control for Stop/
Start of message. rnct . SM-21 B
features. Sh. wt. 4 Ibs. (500 bit
memory) .. •..... • ... $198.50
(BOO-bit memory) •.• .. $219.50

.'" ' ,.,..... "~."oo: ........
••

"••••- , ...... ,,_..--_....

CRICKET 1 • ---
The "feature-packed" moderate
ly-priced keyed Keyed time base,
jam -proof spacing. sidetonel
epe ak er . Rear controls for weight.
speed , volume, tone, auto -semi
auto .. tune. 115V ae or 12V de .
Sh. wt, 3 lbs $49.95

HF FREOUENCY
STANDARD - FMS-3
Markers at 5 , 10. 25,50,100,200
and 400 kHz. 400 kHz crvstel. No
unwanted markers. Latest low
power ICs. Osc, and output buf 
fered. Sh. wt. 2 Ibs (Less Bat-
teries) $32.95

MEMORY-MATIC 8000 DELUXE
Capacity for 8000 bits in 8 Read/
Write Pluggable Memories. Each
memory can store either a single
message or a number of sequential
messages. Near-full and Overload
alarms. "Message Stop" for char.
insertion. "Full Control" weight
rattc , message interrupt SWitch,
vat . trans. delay. 115/220V ac,
50/60 Hz, lnct . SM-21 Band
MST-GO features. Sh . wr . 8 Ibs.
(I nc I. 3-500 and t-tooo bit
memories.) $398.50
Additional Memories~500bit for
.. .. ..... . . .. ... ... . $21.50
. . .. . .. . .. . . . 1000 bit $37.50

~Lru~[fi][}:a Data Engineering
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EXCITING NEW FM PRODUCTS

REPEATERID
H ig h ly stabl e osc illator t or
automa tic ti min g. AC o r
DC opera tio n . ROM p ro 
v id e s fo r more t ha n 25
c h a r a c t e r s. more than
necessary for DC .•any
c a ll" RPT. AUX is au to 
mat ically added to 10 if
desi red when main power
is lost . T o neburst opera
t io n ava ilab le .
I D ·l01K P.C. Boa rd K it

. . .. . . . . . . . ... . $49 :95
10·101 P . C . Boa rd. wi red
and t ested $69 .9 5
I D · 1 01 R Assemble d in
l W' rac k cabinet $ 109 .00

VHF FREOUENCY
STANDARD - FMS·S
Cal . re cei ve a nd t ra n smi t
c ry sta ls in 10, 6, 2 a n d 1 ~"

meter FM bands . Markers
fo r a ll F M c h a n n e ls. C heck
devia tion. Precisio n 12
MHz crystal. No u nwa n ted
ma rkers. Osc . a nd ou tpu t
buffered. S h . wt , 2 Ibs .
(Less Batt eriesl .. $44.50

TONE DECODER
Ver sa til e s ingle / dual tone
d ecoder. PL L ci rc ui try for
ext rem e stabi li t y . 1 amp
output re la y ca n b e rese t
automatically or manually .
Monitor position . AdlU S
table_ sensitivity . In te rnal
st rap sele c ts si ngle or d ual
to ne o pera t io n.
TD-2K Comple te Ki t
. . . . . . . .. . .. . • . . $ 31 .9 5
TD -2 Si n g le/ Du a l Tone De
code r . .. .. . ... • $39.9 5
(Specify any tree . a b ove
1200 HZ)

AUTO-PATCH CONSOLE
T h is mobile o r home con 
sole includes all the t ea .
tures you n eed fo r com
p lete auto-patch operation .
A "roucb -Tone Pad; an
automatic dialer for se nd 
in g one a ccess c od e plus
five T ouc tr -f one phone
numbers; a single/dual to ne
burst encoder adjusted to
you r c h o ic e of frequency
above 1200 Hz , a nd a
b u ilt-in moto r. Complete
PTT operatio n w it h o ne
seco nd transmitte r h old .
APC-4K Comp lete Kit

. .. ............ $84 .50
AP C-4 Assembled . $98.50

TOUCH-TONE PAD
In le ss than 15 minutes
you c a n convert your por
tab le transc ei ver to T o uch
T o ne o perat io n.
TTP- 1 K Comp lete Kit
· .. . .. . .. ....• . .$34 .50
TTP·1 Touc h -To n e P a d
• . . • . ... •.•. . .. . $ 44.50
Assembled in attractive
case for home or mobile
use. C o m p le t e PTT opera
tio n with one second t ra n s
m itter h old . Bui lt-i n mont
tor.
TTP-2 K Comp let e Ki t
. .. •. . • . . . . .. ... $ 34.50
TTP-2 (Assem b le d) $44.50

TOUCH-TONE DECODER
A hig h ly re liab le twelve
digit decoder with in p u t
protection, a nd PLL c te
c u it ry for extremely stable
operation. Heavy duty out ·
put ralays, small size . plug
in ci rc uit board. All t h e se
m a jor fea tures a t a n UN ·
BE ATAB LE p r ic e .
TTD·1 2 K P.C. Bo ard K it
· . ... . . . . ..•.... $89 . 5 0
TT D- 12 'ro uc hrr one De
c o d e r .•••• _ . .. $1 2 9.50

PAD-PULSER
Now you c a n also Obtain
p u es e d operatio n f rom
y o ur Touch To n e Pad.
Conv e rt Touc h -To n e fr e ·
q ue nc ies to decim a l pulses
at 2805 H ertz w it h just a
fli p of th e sw itc h . Optio n
ca n be added to T TP -2 / K,
T TD-41K a nd APC·41K.
PP· 1 2 K P.C. Board Kit
· _ $22.95
PP-12 Assemb led . $29.95

_..

TOHI '''COD''

'. .'
.:"..;,.

.""

--0-"'·""_. ..... . . ..

.-

----

2-METER PRE AMP
. . . . . . . . . . . . . $9.50Kit
. . • •. .. . . . $12,50 Wired

2 0 dB Gain, 2.5 N.F. 12V
dc , Size j " x 1 %" x y"",

D io d e protected MOSFET.
9 0-day gua rantee . Sh. wt, 4
oz . Major Components
Separately Shielded.

. . . . . . . . . . . . . . . $39.95

TOUCH·TONE DIALER
The electronic touch-tone
dialer for h ome and car .
It' s safer and more eccu
rate to use than a pad.
Memo ry includes Access
Cod e p lus five phone num
bers. Numbers easily up
dat ed . Bu i lt-i n monitor,
Comple t e PPT operation
w ith t ransmitter ho ld.
TTO·4K (Complete Kit)
. . . . • . . . ... . . . . . $ 49 .00
TTD-4 ( A ssembled) $ 59.00

S-year guaran tees. Send for Catalog

Data Engineering. Inc. 5554 Port

Ravensworth Industrial Park. Springfield VA 2215 I
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rlee Ueed

New lower quantity prices on RF power transistors all ows us to offer the
same quality tra nsmitter for only . .$29.95 ..

COMPLETE WITH DRILLED BOARD

. ..1 O~\,~n. 9':;,
~O'l" ~1.:'J '

TX-144/220

• TYPI CA L LY 1 1/2 WATTS OUTPU T
A T 1 2 .6 VOL TS (1 WATT ON 220)

• A D J UST A B LE D E VIATI ONS T O 10
kH,

• AUD IO C LIP P ING AND ACTIVE
FILTER

• CR Y ST AL N E T TING T R IMMER
• D OU BL E T U NED R F STAGES FO R

A CLE A N S IGNAL
• ST A N DA R D 12 MHz C RYSTA LS ( 14

M Hz F OR 2 20 )
• ZE NER RE GULA T E O O SC IL LAT OA

• PRO VI SI ONS fOR M E T E R I NG
EACH RF STA G E

• PREDRILLED AN D TI N N ED GLASS
CIRCUIT B O ARDS

• M EASU RES ONLY 2" x 6"

A one watt exciter using four RF transistors, two diodes, and one integrated circuit . The RF
transistors are operating we ll below the ir ratings allowing long keying periods with o ut damage. The
exciter may be used atone as a transmitte r o r with our PA t44 or 220 amplifier for a fi fteen watt
stat ion.

15 WATT AMP
$29.95

PA-144/220

• 15 TO 20 WATTS OUT PUT WITH 1
1/2 TO 2 WATT S DRIVE. ISLlGHT·
L Y LESS ON 2201

• USES TWO BALANCE EMITTER RF
POWER TRANSISTORS ABLE TO
WITHSTAND A HIGH SWR.

• TYPICALLY DRAWS 3 AMPS FROM
A 12 to 14 VOLT NEGATIVE
GROUND SUPPLY.

• COMPLETE WITH CIRCUIT BOA RD
AN D ALUMINUM HEAT SINK.

• ADD YOUR OWN MINI BOX AN D
RELAY ANO SAVE.

13B

Note; We have been swamped with orde rs. Shipping has fall en back to three to fou r
weeks. We are expanding our facili ties and by the t ime th is add ap pears we hope to cut
delivery time to a week to ten days. Please bear wi th us.

Order TX·l44 or TX·220. $39.95 PA·144 or PA·220. $ 29.95. Add 1.00 postage and handling for
each kit ordered. New York Sta te residen ts add sales tax.

VHF ENGINEERING
1017 CHENANGO ST. BINGHAMTON NY 13901
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5.3 DB GAIN
(7.45 DB Gain
over Isotropic)

"NEW" from

Antenna
Engineefing

Compai:JIA Inc.

Box 582. Wabash , Ind. 46992

HOTRODS!
Base &Repeater Mono-skirted Colinears
That Beat
All Competition.

-

FOR VHF & UHF
COMMUNICATIONS

4.2 DB GAIN
(6.35 DB Gain
over Isotropic)

"LITTLE ROD"

, 57" Tall
For 2 Meters.

---

4.8 DB GAIN
(6.95 DB Gain
over Isotropic)

" M IDD L E ROD"

76" Tall
For 2 Meters .

-

"BIG ROD"

96" Tall
For 2 Meters.

Frequency
140-160 MHZ
220-250 MHZ
430-470 MHZ

Model
150-1
220-1
450-1

Price
$12.95
$12.50
$11.95

Model--
150-2
220-2
450-2

Price
$18.95
$17.95
$15.95

Model
150-3
220-3
450-3

Price
$24.95
$23.95
$21.95

FEATURES:
• 1%" MOUNTING FITS STD. TV MAST. S0239 CONNECTOR
• 6061-T6 HIGH STRENGTH ALUMINUM. SWR TYPICALLY 1.1:1
• .058 WALL THICKNESS. FIELD ADJ. IMPEDANCE, 25 TO 100 OHMS.
• WIND SURVIVAL - 100 MPH. HANDLES 500 WATTS R.F .
• 4 SOLID ROD RADIALS. REACTANCE TUNED TROMBONE

GAMMA MATCH. RADIATION PATTERN SUPPLIED WITH EACH
ANTENNA. FOR COMMERCIAL & AMATEUR USE.

IMM EDIATE "OF F THE SHELF" DELIVERY ON ALL 150 MODELS!

From _ 150-1 @ $12.95 _ 150-3 @ $24.95
_ 220-1 @ $12.50 _ 220-3 @ $23.95

Address _ 450-1 @ $11.95 _ 450-3 @ $21.95

City Add $ 1.00 Postage &
_ 150-2 @ $18.95 Handling for Each.

State _ 220-2 @ $17.95 DEALERS
Zip Date _ 450-2 @ $15.95 Please Write!
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THE SATISFIERS
INOUE'S 2-METER FM GEAR.

IC·22

22 Ch.

IC·21

1/10 W.

With the IC-21 you'll enjoy •.•

24 Channel Base-Mobile Unit for $389.

24 Ch.

• • •

1/10 W.IMAGINE:

On the NEW IC·22 . . . you'll get
22 Channel Unit for just $289.00!
• • . 5 channels supplied
· . . large built-in speaker
• • • separate light indicators on SQuelch b reak &

Xmitt
• .. quick release mobile mount includ ed
· • • green back lighting o n front p a n el
· .• super compact • . . 23/32"X6"XBlh" 4.5

lbs .
· .. matching regulated. filte red ac supply

available.

On both the 21 and 22 . . . .

Cross channel in terference is virtually
eli m inated with 5 helical resonators in
t he RF amp lifier coupled with 2 Lt.
filters t o vir tually eliminate intermo d.

The d ifference of a tru ly hot RCV R wi th
IN OUE's MOS FET front end providing
better than A,uV/2Odb sensitivity .

. • 7 channels supplied
· . . dual voltage power supplies
110/22Ovac power supply and a regulated
de supply .

· . . p.a. turung control - allows the power o u t
put to b e optimized over a wide frequency
separation.

· . . r L t , control - o ffsets the receiver frequ en 
cy to bring in signals which are not properly
calibrated.

· . . s.w.r. bridge - built right into the front
panel is an accurate s.w.r. bridge for 2
meter work. An invaluable aid for vhf
antenna experiments.

· . . discriminator meter - front panel meter al
lows you to accurately teU if you or other
stations in the QSO are on frequency .

• .. netting switch - t his feature allows t he
IC-21 to listen to itself for calibration
p urp oses.

· • • m odual constructio n - q u icke r servic ing if
needed.

• •. optional rev. vfo , p lug it in and find out
what's going o n over the rest of the band.

WARRANTY & SER VICING: When you buy from the AUTHORIZED INOUE team listed
--below, you will get the kind of warranty and servicing you can count on. that's backed up 

by the factory .

See the complete INOUE line at the authorized l eGAl dealers listed below.
ARt ZONA

Ell Dee Enlerprl$l!$
1342-A E. Ind'an School Rd
Phoeni" . Arilona 85014
602-942-9115

SequoIa Stereo
173 8t h SI
Arc,I,. Cilhfo rnla 95521
707-822·0318

NEW MEXICO

Dl'llhn IOIKtron,~

481 7 E. 351h CI.
Tul5a, Oklahoma
9 1B-742-7246

Trimble Etect romcs
2810 Ale" andr.,
Tvler. Tu lS 15101
2 14·593-1123

WASHINGTON

CALIFORNIA

ICOM FM Sal"
62::l4A Founta,n A~enue

Hqllywood. c.hforn.. 90028
713·225·6620

Robert Fenter Sal"
Bo" 198E~ Stit>' Route
T,eheru. New Me"lCo 87059
~281·3975

OKLAHOMA

TEXAS

Bella'" EIKtronl~ Supply
5204 Bell.", BI~d
Bell.lre. T,.as 77401
713-667-4294

NHE CommunlCat'on,
15 112SE .... Ih
B~ll'IIue. WMh,ngton 98006
206-741-&421

SIKh RIKho ComPlIny
Henry Radio 4 13 N_E . 38lh TerrlCe
11 2 4 0 W. Olvmp ic Blvd. Oklahoma CIIV. Ok lahoma 73 105
Los Angeles. California 90064 405·528-01 93

EI«lron,u Cen"r Inc .
3939 N. HlI$kell
D,IIi!I,. Te.al
2 14·526·2023

DISTRIBUTED BY :

(COM-EAST

ICOM-WEST

Box 331, Rich ardson, Texas 75080
A D ivision of A.C.S.

6232A Fountain Ave., H olly wood CA 90028
Dealer Inquiries Invited



Tempo fmh
2 watt 6 channel
S rneter & whip

•
$189.00

Tempo fmp
3 watt 6 channel $225.00
Rechargeable accessory pak

$22.00

See all the Tempo product line, including the fmv 2 & Commercial Line
equipment at KASS' _

12 channels
10 watt output

16176 34/94 94/94

$369.00

,...----- -..,,-~

Standard 826MA
12 channe ls

10 watt/ 1 watt output
1617634/94 52/ 52 94/94

SBE S8·144 $259.00

TEMPO SOLlD·STATE AMPS
MODEL BAND IN/OUT PRICE
1002·3 146 10/ 125 220
802 146 10/80 180
502 146 10/50 105
502B 146 1/4 5 130
252A2 146 1/25 85
522 220 10/45 T BA
445·30 450 10/ 30 2 15

SBE / Cush Craft / Hustler / Mosley / Bomar / Drake / Pagel

Large stocks o f low band too!
Co/lins / Drake / Kenwood / Signal One

KASS ELECTRONICS
2502 T ownship L ine Rd.

Drex el Hill, Pa. 19026
12151449·2300 \215)518-6120

Call and ask for Vince Barr WA31CS



~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 theTG·4·MSI

GAIN OVER ISOTROPIC RAOIATOR

14.9 db Omni-Directional Gain

The GAM Line

•

TG-3
3.7 db

'-.-'--' $38.75

Famous for POWER ' " powerful performance,
VHF/Antennas. BASE/MOBI LE

144 to 160 MHz

TG-3S
6.7 db

L...LJ $72.60

191 VARNEY STREET
MANCHESTER NH 03102
TEL. (603) 627-1010

•

J

Electronics
L..!...J' TG-5S

8.2 db
$104.50
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General Electric Progress Line
2 Meter Mobile Units

14" case (less accessories & ovens)

MA/E33
6/12 volts, 30 watts ,
vibrator power su pply

$58 MT/33 $128
12 volts, 30 watts,
transi stor power supply

Accessories avai lable for each of above units $30.00

Just Arrived! General Electric "Message Mates" High Band
Receivers with SEL-Cal/.

G.E. PROGRESS LINE STRIPS physically complete. but sold on an as-is basis ontv .

LOW BAND VHF UHF

MAlE 13 MAlE 16 MA/E33 MA/E36 MA/E42
Power supply, 3OW.
less vibrator S20 - S20 - S20
Power supply, 6OW,
less vibralor - S25 - S25 -
TX narrow band,
less final lubes S18 $25 S25 S30 $12
Nole: MA/E42 wide band
RX wide band,
less ovens S18 S18 S18 S18 $12.. - - - -14 Progress Line Case, cnnsistmq of front baskel and fronl plate with lock _.. S10.
Low band dual fronl end, 2 freq. strip _ . S20.
Hi·Band TPL RX wilh TX exciter strips less speaker, as is, missing parts · · 525.
15,000 2-way FM mobile units in stock! Send for new 73'h catalog.

~ GI='EGO~y' ""-
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••

EXPEDITION <fROUND THE
WORLD. Remote places:
GaI~ p.ag~~,~.;.~Jl~~J.h",:~aster,
TahItI, FU!~elc.:.--f-8J)~ Yacht.

expenses :::::::::::::::::::::::::::::::::::':'. ~.;:~>.·.·.·.·.·.· .·.·.·.·.·.·..·.·.·.·.·.······.·..x3:;,l$. .•...........' ~/@;............... ' .. .. . < , .. ;; z·
.4,,\11::><::>••:::::.: .::::» <::::.

Write YANKEE TRADER,
P. O. Box 120, Dept. RW_
Miami Beach, Florida 33139

,

144

SHIPMATES SOUGHT FOR 'ROUND THE WORLD EXPEDITION

"YANKEE TRADER" 180 foot, 1100 steel hulled vessel, formerly well known for Coast
Guard research, is now being refitted and air-conditioned in Miami by Captain Mike Burke
of Windjammer Cruises' fame . The yacht has traveled to the seven seas, and will once again
embark on a pleasure seeking adventu re around the world beginning on January 15, 1973
for a nine month cruise following the trade winds in sou thern waters, Shipmates who will
share in the adventure and expenses are presently sought for the voyage which will feature
the barefooted informal ity traditional to Windjammer Cruises. She will visit famous, tropical
island ports of call such as Galapagos, Easter Island, Tahiti, Bali, Madagascar, Martinique.
The group will explore, skin dive, sightsee, take photographs, or just loaf in luxury yachting
style known only to a few millionaires - and they'll do it at the unheard of rate of $18 a
day. For details and applications for the ' ro und the world voyage, as well as the sho rter 10
day Caribbean cruises, contact Captain Mike Burke, Windjammer Cruises, P.O. Box 120,
Miami Beach, Florida 33139.
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MOBILES-------------

Teleph one 3 12-627·3 540DU PAGE FM INC.
P.O. Box 1

Lombard, III. 60148

Send chec k or money order to

TWO METERS
MOTOROLA Y53AAB - ON E OF A KINO - Indoor cabinet contaIns : 60 wall 2 frequency tran$miller,

heavy duty b l()o\fWr for coohng 01 final and driver st;tge'S. receiver fu lly shielded lor repeater use.
line te rminational panel with 2 tree . relay. AC power su pply for 60 watt transmilter & receiver.
me tering panel . single tone decoder. 30 watt tr ansmi ller and AC supply . Add c ryst als and be on
the a ir w ith your o wn re peater . The tust c heck o r monev orde r will t ake th is lor onlv $350.00

MOTOR OLA L53GAB - 6 0 watts ou tput . In an early compastatio n flo or model cabinet . ... . . . . • . .. . . . . . . . $200 .00

T erms o f S al e : All items a re sold as is . I lli nois residents add 5 % sales ta x . Mo n ey back if
equ ip m e n t is returned wi t hi n f iv e d ay s fr o m s hipme nt date , sh ipp in g c h arg e s p repaid .

450MC
G EN ERA L ELECT R IC FI -42 - 15 watts output. table top base ata non _ . . • . . . ..... . . .. ... . ... . $125.00
G ENER AL ELECTR IC F I·4 2 - 15 wa tts out put . ch assis are mou nted o n a 19 Inch panel ready for

ins ta llation in to a rack $ 125.00
RCA CSU- 15 _ 15 watts o u tp ut. t able top cabinet. clean $ 1 10 .00
RCA FLEET LINE CSLE-15 - 15 waltS output. table top cablOel $ 125.00
MOTORO LA L44 AAB - 15 watts output . table top ca bine t ......•... . .... . . .. ....... .. . . . ......... .. $ 75.00
MOTOROL A J44 AAB - 15 wa tts output, outdoor cabi ne t Wllh l,ne termination panel $100 .00

~ -

USED FM GEAR
SIX METERS 30 to 54 Me.
MOTOR OLA T41 GGV - 30 wa n s ou tpu t . 6 / 12 vert Ylbrator power supply . with accessories . .• . . ..... ... . . . . $60 .00
GENER AL E LECT R IC MAl E 13 - 30 wam output. 6 /12 Yolt yib ra tor power supply . with accessories $60.00
MOTOR O LA D4I GGV - 30 walts output. 6 /12 yoh vrbeetcr power supply. less ca se .. . .... . .. . •. ... . . . . . • . $35.00

TWO METERS
RCA CMCT-30 - 30 watts cc toct , transistor p owe r su pply . par t ially transi sto rized receiver . fully narrow

band. less c over and accessories . . ........ .........• ..... . .... . . . .... . . ..•. . . .. . .. .. . . .. ... $65 .00
RCA CM<:'20 - 20 watts o u tpu t. 6 /12 volt Y,brator power supply . n arrov.tlanded. less eceesso-tes ..•. .•.... . . . $45 .00
RCA CMC·2S - 25 watts o u tpu t. transistor Power supply. narrowband. less accessories $50.00
G ENERAL E LECTR IC MAlE 33 - 30 wa tts outpu t . 6 /12 volt vibrator sup ply . WI th accessories $15.00
GE NERAL ELECTR IC MT-36 - 50 watts o u tp ut . tr an Sistor powe r supply. WIth accessories $1 20.00
MOT OR O LA T 53 GA O - 50 watts ou tp u t. 6/ 12 vol t vibrator-rfvnarrsotor powe r sup p ly . wi th accessories $60.00

-------------BASE STATIONS-------------

We have some more goodies coming in the near fu ture. so watch this space. If you want
something special call Bill l ester on the wee k ends . If you wa nt to make a pe rsonal visi t on a
Saturday or Sunday afte rnoon call and v...e will se t u p a time and give you d irec t ions.

450MC
MOTOROLA U4 4BBT - 15 watts ou tput. transistor povver supply . less accessories _ $50_00
RC A CMU· 15 - 15 watts ou tpu t. 6 /12volt VIbrator povver supply . less eccesscnes ~ $35 .00
RCA CML E-15 - 15 watts output, tran sisto r powe r su pp ly, n arrowbao ded , with accessories (less mikes!

very clean condi tion $ 75 .00
GEN ERA L EL ECTR IC MT ·42 - 15 warts ou tpu t, transistor power supply. with accessories $70.00
GEN ERAL EL ECTR IC MA/E-42 - 15 watts output. 6 /12 vol t VIbra tor supply. with head. m'ke and

speaker ... • . . ..•.. . .... .. . . .. . .. . . . . .. .. .... .. . . ...... .... . . ..... .. • . . . •..• .... . . . . .. $SO .OO
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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
1. 25
2.00
1. 50
1. 50

. 80
2 .50
1. 00

RLfl ?uS~2·
digital display tube '~'''l'
incandescent 5V l "
7 segment >:..
. 6 M high numeral ~
vi sib le at 30 feet lnnnr
left hand dec i ma l
9 pin base (solderabl e )

EACH s 5 .00
5 FOR 20 .00

linears
lM100 posit ive DC regul ator TO-5
NE526 high speed comparator DIP
NES60 phase l ock loop DIP
NE561 ph ase lock loop DIP
NE565 phase lock loop TO-5 or Ml ijJ
NE566 function generator TO-5 or MINI
NE567 tone decoder TO-5 or MINI
709 popular op amp DIP
710 voltage comparator DIP
711 dual comparator DIP
723 precisi on voltage reg . DIP
5558 dual 741 op amp HIUI
810 dual op amp DIP
747 dual 741 op amp DIP
LM302 op amp voltage follower TO-5
LM308 op amp TO~5

lM311 comparator TO-5
LM380 2W aud io amp DIP
LM703 RF-I F amp epoxy TO-5
lM309K 5V-IA power supply module TO- 3
LM309H 5Y -20Oma power supply TO -5

calculator on a chip $ft.9S
40pin DIP ...,
A~d. subtract. mul t i ply . and divide
12 digit dis play and calculate
Chai n cal cul at ions
True credi t ba lance sign output
Automatic overfl ow indi cat ion
Fixed decimal point at O. 2. 3. or 4
Leading zero suppression
Comp lete data supplied with ch ip

740 0seri r IP
7400 . 25 74H11 . 50 7451 . 25 74H74 . 85
74LOO .35 7413 1. 75 74L51 .35 7475 1. 15
74HOO .35 7420 . 25 74H51 .35 7476 .55
7401 .25 74L20 .35 74H52 .40 74178 1.00
74HOI .35 74H20 .35 7453 .25 7480 .50
7402 .25 74H22 .50 74H53 .40 7483 1. 15
7403 . 25 7430 . 25 7454 .30 7486 . 65
7404 .25 74130 . 35 74L54 .35 7489 3.00
74L04 .35 7440 . 25 74L55 . 35 7490 1.00
74H04 .35 74H40 .40 7460 .25 7491 1. 15
7405 .25 7441 1.30 74L71 . 50 7492 . 90
74HOS . 35 7442 1.00 7472 .40 7493 .90
7406 1.00 7446 1. 50 74L72 .50 7495 1. 15
7408 . 40 7447 1. 50 7473 .55 74L95 2 .00
74H08 .50 7448 1. 25 74L73 .80 74107 . 55
7410 .25 7450 .25 7474 . 40 74153 1. 75
74LlO .35 74H50 .40 74174 . 80 74192 2.25

all lCsshipQed within 24hrs. 74193 2 .00
74195 1.00

$9.95
12. 00

1.60
1.40
1.00
7.50
2.00
1. 75
1. 00
1.00
2 .00
I. 50
2.00
2. 00
3. 00
3.00
1. 15
1. 15
3.50

.90

•

•

•

LED
high brightness. -350ft.l

@2Qma
single plane. wide angle .

vt ewt n9- -- 1500
standard 14 alP
l ong l ife-·· sol i d state

· opera t es with IC voltage
requt remen ts

displ ays all digits and
9 distinct letters

•

BABYLOn
onlcs

P P 05
NE555 prec. timer MINI 1.25 CA3065 TV/FM sound system DIP . 75

All IC 's are new and fully tested - leads are pl ated with go l d or so lde r.
Orders for $5 or more will be shipped prepai d. Add 35, handl i ng and pos t 
age for smaller orders . Cal iforni a resi dents add sales tax . IC orders are
shi pped within two workdays of receipt of order - kits are shi pped with in
ten days of receipt of order . MONEY BACK GUARANTE E ON ALL GOODS SOLO .
. .. . . .. . .. . . . . . . . . . . . . . . COO'$ may be phoned in .

$4.25 EACH

sctottky TTLSJ.oo EACH
82530 8 input multiplexer
82533 2 input 4 bit multiplexer
82541 quad EX/OR element
82$42 4 bit comparator
82562 9 bit parity gen. /checker
82567 2 input 4 bit multiplexer

CD-0 universal counter
Can be programmed to count to any KIT
modu l us 2-9 for one kit . 2-99 for
two kits. etc. Includes boa rd . 7490 .
7447 , RCA QRZOIO Numitron display
tube and five programming components .
Full instructions inc luded - perfect
for displayi ng second , minutes and
hours, etc .

CD-2digital counter
Unit includes board, 7490, KIT
7475 quad latch. 7447 seven ASSEMBLED
segment driver, and RCA DR2010

§QQg ~~:,i~~rTTL DIP
8210 8 li ne to 1 line selector
8220 par i ty gen/ checker
8223 256 bit prcqr enmabl e ROM
8230 8 in pu t multiplexer
8233 2 input 4 bit mu ltiplexer
8242 4 bit comparator
8251 BCD to decimal decoder
8261 fast carry extender
8266 2 input 4 bit multiplexer
8270 4 bit PI. 51. 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
829Z presetab 1e dec . counter 10MC

·8520 25MC divide by liN" 2 to 15 2 .00
SiLICON8551 t r i s tate quad 1etch 2.00 signal diodes8570 8 bit 51. PO 2 .50

8590 8 bit PI, SO 1. 50 100 PlY - 80 me

8275 Quad bistable latch . 90
.0 for "

748 0 am T I. 50
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$69.95

QC-210

SEND FOR BROCHUREPERFECT FOR RIGS LIKE THE TR·22

• USE AT HOME 110 VAC

OR CAR 13.6 VDC

• AUTO TR

• SUPPLIES 13.6 VDC FOR YOUR TRANSCEIVER.

• 1 W IN/12 W OUT

2 METER FM AMPLIFIER WITH BUILT-IN A.C.

POWER SUPPLY

THE QC-210 IS AN ALL SOLIO STATE RF POWER AMPLIFIER FOR THE 2 METER
BAND WITH A BU ILT IN REGULATED AC POWER SUPPLY. THE QC-210 WILL SUPPLY
13.6 VDC FOR YOUR TRANSCEIVER UNDER 110 VAC OPERATION AND WILL RUN
DIRECTLY FROMYOUR CAR BATTERY FOR MOB ILE OPERATION . THE QC-21Q HAS
OVER 10 DB POWER GA IN WHEN USED WITH ANY OF THE COM~ERCrA llY AVAILABLE
"1 WATT" TRANSCEI VERS. BU ILT IN: AUTOMATIC AfHENNA SWITCHING AND AC/DC
ON-OFF SWITCH.

HIGH CURRENT SOLID STATE REGULATED
POWER SUPPLIES PROVIDES REGULATED 13.6 VDC

'A MODEL TO FIT YOUR NEEDS'

aC-25 2.5 AMP. $ 24.95

aC-50 5.0 AMP. $ 39.95

aC·75 7.5 AMP. $ 49.95

aC-100 10.0 AMP. $ 59.95
THESE SU PPLIES ARE PE RFECT FOR USE WI TH AMATEU R TRANSCEIVERS AND FM
BOOSTER AMPLI FI ERS WHI CH NORMALLY OPERATED FROM AUTOMOB ILE VOLTAGE
SOU RCES . THERE IS A LOWCOST QC SU PPLY TO FIT YOUR NEE DS.

SHIPPED U.P.S. ADD $ 2.50 FOR SHIPPING

QUEZAR COMMUNICATIONS
PO BOX 235 TITUSVILLE,NEW JERSEY 08560
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WORLD'S LARGEST SELECTION OF
NEW & USED TV CAME RAS & ASSOC. EQUIPMENT

• •_.
• ••

I ..~.:"'. '" ",., ... ~ !. '. J ' ,,- '-e... ..... •._~. ,__

-----
- - . - -- "-- ---

1973
Broadcast & Closed Circuit TV

~=~
PRICE
$1.00

CATALOG # $ 1.0 0 ppd USA-$2.00 Foreign.
INDEX PAGE 142 Free to requests on Company

Letterhead.

973A1
THE DENSON ELECTRONICS CORP.

9AAI· -IPA! M onday film Friday ; otherwise bv appointment,

OFFICE: Longview St. Tel. Area Code 203/875-5198

MAl L : Post Office Box 85

ROCKVI LLE, CONN. 06066 USA
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Just ar rived l T his co llec 
t o r' s item is n o w avail 
able in n ew co ndit io nl
1.5 t o 23 Me. CW clod
AM. 50 wan CWo I deal
f or a raft of multi
p u rpose u ses. Designed
b y Co lli n s R adio . Brand

~~.I .~ .~~I~ ~~i~ .$75i.~ri
2 METER AIRCRAFT MONITOR

RECEIVER 130-150 Me

I

I c '. ' (.)
CJ .I.

, ' ..' 0 '.' I

•
•

RE C EIVER R-l08/GRC Late model
Army Comm. Recv rl
20-28 Me . FM. Cont.
or preset fraq. 0 K for
AM with simp le mod t.

fica tio n . W it h sc hem a t - ~:::::~~~~;;;~~~:~~;:;]~~~~ie and h ooku p in fo.
L ike new. Sm ash in g
low pr ic e! ... . $ 19 .95
24 vee POWER sue
PL Y f o r ab ove . $4.95

Xerox copy of Operation Repai r Manual:
$35.00. Add $ 100.00 for 1/2 kc in l ieu of 1 kc
increments.

Origin al governm ent cost: over
$10,OOO.00! One of Navy's most modern
radio receiving sets. Bu ilt by National
Radio Co. in last decade. A triple con
versi on super-heterodyne. Frequency
range: 2 to 32 MC. cont inuously, or in 1 kc
increments. 4 bands. Featuring full carrier
suppression, unit receives AM, CW, MCW,
voice, f acsimile, Teletype an ISB. RE-

QUIR ES NO MODI FI CATI ON! Great ly $4 5
superior to earl ier R390A/ URR model.
Good condo Complete, operationa l. Spec •
sheet ava ilable. Spare parts as needed Ove ' hau led and ce,@ed . . . $595.00

NAVY TCS TRANSMITTER

RADIO

Save over $9,000.00 on this
AN/WRR-2 SSB Receiver!

FM TRANSMITTERS & RECEIVERS

R -748/TRC-47 single channel AM c rv sta l con
trolled 11 OV 6OCPS . pwr supply & speaker built
In, SQuelch , r -t gain , dual co nversio n modern
design. Size 19"W x S"H x 14"0 for rack mtg.
Supplied w ith schematic & hookup Info. No
co nversio n required. Exl condition .. . • • $29.95

R·19/TRC-l
70- 100 Me. S ingle channel. 50 W. out put.
110 V . 60 cycle. N ew and like new.
R-19/TRC·' Receiver " $49.50
T ·14fT RC-l Transmi tter $49. 50
F R E E schemat ics. Convert ible t o 6 or 2 m eters.

190-550KC Q ·5pr Good Condition R ecv r $ 14 .95
or like New Rece iver $1 9 . 9 5

6 -9MC 40 Meters Good Condition Recvr . . $9.95
2 .13MC T la/A RC·5 New Xmtr ......•.. $ 4 .95
4 - 5 . 3 M C T -20 /A RC·5 Exc l. Cond ition Xmtr $3.9 5
4 - 5 .3M C e C -47 5 New X m t r $ 5 .9 5
M D-7/ A RC -5 Plate M odulator f or Ab o ve X m tr s

Ex l. Cond ition $4.95

MODE L 15 TELE
TYPE PAGE PRINTER
R e b u ilt like n e w by US
Navy . In orl9. govt.
pac king! With tab le,
power supply and
manual. BARGAI NI 15
KSR W I TH K EY·
BOA RD .. . . $200.00
1 5 RD. N O K EY
BOARD .. . . $175.00

. . .• •• . . .•• ..•. . . . • . .. . . . . . . . . . . $19.95

HEWLETT·PACKARD
SPECTRUM ANALYZER

The famous Model 85518 w ith D isplay H.P.
8518. Excel. condo CERTIFIED w ith new
TWT . Now reduced to tess than half o f orig inal
price! Special. On ly $5500.00

IP-69/ALA-2 PANADAPTER
Th is c a mp ec:t unit can b e u sed with most Ham

R ece ive,. afte r ce overetc n, Co m p le t e w ith con
venk>n info and schemat ic . Good co ndit io n

ColumbiaElectronicSalea.lnc.
P.O. Box 9266, 7360 Atoll Ave.• North HoUvwood CA 91609 Tel (213) 875·2970 &: 764-9030
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PAY TV
ASSEMBLY

$15.00

•

A "Super Valu e" for the gadgeteer. A comp lete Pay TV installation mad e for ZENITH
and all in original packing (3 cartons - wgt 36 Ibs) and all unused. Operates on regular
115 volt 60 cycle power. A wealth of parts, easi ly removed due to long leads on
components, most over one inch long. The 3 units consist of T ranslator, Adapter.
Decoder. Transistors, tubes. solid state bridge power supply, geared clock motor, 35mm
geared transport, time recorder, solenoid, relays, hundreds of small parts such as resistors,
caps, etc. Our estimate as to cost to Zenith, approx S 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 . _ _

---- ----=-------

I,

\,

I•

• •

•

LCOOLING FAN
BARRAGE

$12.00
For the photo enthusiast. electronic industry. people cooler, etc. Brand new assemb ly
made by HOWAR D 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, mou nt panel
backwards. All brand new, ready to use. Silver gray panel fi nish. Standard 19 inch panel,
5 1/4 inches high. $12 per panel of 3 fans or 2 pa nels of 6 fans for only $20. Ship wgt 7
Ibs per panel.

AM-FM STEREO RADIO $25.00
Surplus from DELMONICO RADIO Co. Made for console insta llation, this fully bu ilt
chassis requires on ly plugging into 115 volts AC 60 cycle and the adding of 2 speakers
and you are surrounded by beautiful music, AM, FM, or Stereo. Extra outlets for Tape,
Mikes or turntable. We furnish fully built chassis, calibrated panel, schematic, all brand
new. Has tuner, I F strip, FM tuner, AM tuner, stereo amp. All solid state, all brand new.
$25.00. A pair of heavy ceramic magnet speakers by UTAH, 6x9 inches $10.00.

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 condition . Once a~ain we
expect an early sellout. Price of $35 Includes
prepaid shipment in the US and shipment made
within 24 hours of receipt of order.

POWER TRANSFORMER
115ac/12V@3 amps ... $2.50

POWER AMP TRANSFORMER
Brand new compact, regular 115 V 60 cycle
input. Output of 40 VeT at 4 amps plus
another winding 6V at 2.5 amps. Fine business
for Power Amps, Logic or Op Amp supply.

$5.50 each or 5 for $25.00

12VCT 2A XFMR $1.50
Regular 115 volt 60 cycle input. 12 volt
transformers are always in demand, these are
brand new. $1.50 each or 10 for $12.00

50-SECOND TIMER
A bonanza for the photo tab or any require
ment for a precision spring-wound timer. May
be set at any interval 0-60 seconds. Contacts
rated at 15 amps . Contacts close while running
and open at end of time interval. Brand new.

$1.50each.10for$12

455 KC IF ASSEMBLY
Complete m iniature 455kc IF. amp assembly.
1.5 inches long, littl. over XI inch square. Ready
to use w/sc::hem S im to Miller 8902 . . .. . 2.50

RFVACUUM
SWITCH
Made for the ART·13
good for 100 watts RF,
no doubt handles mu~h
more dua to being un
derrated for the mtu
tary . . . #11-t 7 3/2.00

7400 SERIES IC GRAB BAG
Mix of 7400 series DIP, unmarked untested.
Sam. schematics provldftd 10 for 1.00

100 for 8 .00
1000 for 60.00

IC SPECIAL - ONE MONTH ONLY
Our regular $15 IC board with approx. 140 DIP
ICs on them, with ident sheet. For one month
only VIle are pricing them at $6.50 per board to
reduce our inventory . 4Rc·s $6.50 Or 5 for $25

COPPER CIRCUIT BOARD
Brand new GE 2-sided glass epoxy G-10. the
standard of the industry, bright and shiny new.
6 x 12, $1.00.12 x 12, $1.50. Buy ten pieces
and get 2 more free .

AM-FM RADIO $5.50
Due to the West Coast ship strike they came in
too late for the customer. Now it's your
bargain. Use it as is or build it into your own
cabinet, desk , wall, e tc . All built, ready to use,
with AC supply. To make it portable all you do
is power it with a couple of "0" cells. Fully
assembled so lid state chassis with AC power
supply. less speakers. Covers full AM as well as
FM broadcast. The price . . .an astounding
meager $5.50 postpaid.

PISTON CAPS 1-81'F
3 for $1.00

Unused Military surplus. For hi freq . work. List
price over $3.00 each. We have 1 size only.
1-8 JlF. No hardware.
#73-18 3 tor $1.00

BATTERY ELiMINATOR
CHARGER

Plugs into 115 volt 60 cycle and puts out
approx. 12 volts DC 100 mils. Sufficient to
power most any small transistor radio and also
useful for charging small dry cells and small
ni-cad cells. Fully built, ready to use.
$1.00 each, 6 for $5.00

RF FERRITE CORE CHOKE

Hi·permeab illty . ultra midget sty Ie.
coated for mOtsture resistance. co lor
coded. Used In xmtrs, receivers. con
verters, TV·peaklng. Brand new,
worth 40t each. Assortment of 1.8,
27.0, 330 IJH. Pack of 30, $12.00
value.

#A. .71301$1 .00 180/$5.00

UHF TRANSMITTER
One of the later designs being released. Superb
workmanship by HUGHES . Utilizes 3 pencil
triodes worth over $46.00. Looks like a
"natural" for 220 mc transmitter as it's on
.26 4 mc now. Simple to lower freq . W/tubes &
scbemene . Built·in power supply 400 cycle
would have to be changed. MealUres only
3x4x8 inches . Nice piece of sc::arce gear, easy to
work on & first class co n dit io n.
4lbs #rA-40IC 15.00
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ZM 1000 NE O N

$1 .75

GE Y 40 75 25 V MinIatu re

$1 75

GE Y 1938 24V Standard
$1 .75

RAY CK 1905 Standard
$1.75

MAN·3 1.7V Miniature
$3.50 ea . 10/$30

GIANT ALPHA NUMERIC

01 L C APS 16 MFD 50 0 0 VOL T
Rare f ind . 5 9 .00 eac h 3 . 525 .0 0

NOI SE ACTUATED SWI TCH $1.35
Sonu state n o rse actuated SWlh..h fully Wired .
inclu de s m ike o ic k-u p, amp ld 'er , SeR SW itch .
Actuates by n o ise or whist le . Useful for burglar
a larms, lam p l igh t er , etc . 15 t t range.

LIGHT EMITTING DIODES 3 /$1.00
Ruby red . go ld plated leads . With me rcu ry cell
for instant test ing.

8 7971 $1.00

Arohe-nurreric keyboards. Excellent to new in condition . Styles may vary sligh tl y
fro m p ictu re . T wo models available. o ne wit h AS CI I encoder in b ase $55.00 postpaid
in the U .S . Keyboard wit h n o e ncoder in base $ 35.00 post pa id in U.S .

KEY BOARDS
$35.00 & $55.00

RCA MEMORY STACK 32)(32x9
3rd generation. ultra comp ac t . Measures 1x4
1/4x 7 . Brand new . $50 .0 0 3 fo r $ 125.00

H.H. SCOTTMULT1PLEX
Solid sta t e b rand new mu ltip lex m od ule wi
sc hematic . Po ssibi lit y of co nve rs io n of va rious
mon o sets t o ste reo .$3.0 0 eac h 10 fo r$25 .00

Ie BONANZA
Brand new OTL dual in line (DIP) package .
factory marked ce ram ic type . The price is
too good 10 be true . Full y gu aranteed and
w.tb sp ecs.

930 Dua l 4 input NAN D ga te sim ila r to 7420
~3 1 Clocked fl ip flop .. 74 1 10
932 Dual 4 inpu t Ex p and Buff" 7440
:333 Du a l 4 in p u t expander" 7460
936 He x Inve rte r .. 740 5
9 45 J K Fl ip F lo p .. 74 11 0
9 4 6 Quad 2 in p u t ga te .. 7400
9 6 2 Triple 3 inpu t gate .. 741 0
15d eac h. Bu y $ 100 wo rth and de d uct 10%.
24 hour de liver y guaranteed .

URC·ll WALKY TALKY
2 43 MC 2 way rad io. h a nd held. measu res only
3x4 inc h es. U sed for survival in d owned air
c ref t , Can be c o nver ted fo r other f reqs. URC· 1 1
$ 15 each 3 for $ 4 0 .0 0

CHARACTER GENERATOR SETS $50
6 4 b it AS C IIC harac ter G enera to r IC sets .
Ver t ica l sc an se t includes S K0 0 02 kit . two
MM502 and o ne NHOOI 3 C.
Hor izonta l sca n se ts includes SK OGOI ki t , two
MM502 . an d o ne NHOOI3C .
Mak e you r ow n CR T reado ut o r use it for hard
c op y.
Eit h er set o n ly $50 and inc ludes 10 pages of
info on c h arac ter generators .

GIANT 8 .. 7971 NIXIES (2) with 2 sockets
a n d dr ive r board co n tain in g h i vol tage tran
sistors. Complete p lug-i n b oard as removed
f rom o pera t io nal eq u ip me nt. S chema tics in 
cluded. Un beli evable but tru e .. . just $ 2 .50
for th e comp le te package . . . =725-10 $2.50

Please add p o s tage for above .

A PR IL 1973
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•
6 METERS is better than ever. With several new 6 meter FM ri gs
on the air there is plenty of activity.

6 METERS. Where else do you find wide coverage repeaters and
stil l have the ability to work real DX?

6 METERS. Join the growing number of hams who enjoy activ ity
on one of our most exciting bands.

6 METERS. NO MATTER WHAT FM RIG YOU ARE NOW
USI NG, from old Motorola & GE units up to the new Regency
HR6, YOU TOO CAN RUN HIGH POWER. The JM Commu nica
tions 6100 will deliver over 100 watts.

* (Up t o 150 watts)

100 WATTS-6 METER FM AMPLI FIE R
MODEL 6100 • WIR ED/TESTED/READY TO USE

.52 to 54 MHz

• 15 to 35 Watts Input
• 100 to 135 Watts Output
• Solid State Antenna Switch (no relays)
• Automatic T/ R Switching
• Built-in Harmonic Fi lter
.13.6 Volts / 10 to 15 Amps

• .5 dB Typical Loss on Receive

• Employs' ruggedized
transistors for maximum
reliability

• Extra large heat sink
for operation under
severe conditions

• Complete with RF and
DC cables

$199.95
Californ ia residents add

5% sale s tax .

JM Communica tio n s
101V2 Washingto n St.
Venice,CA 90291
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APRIL SPECIALS

JoCklob....

COMTRON Model 960A OC Mobile Unit New as-is. Complete ....••.... $129.00
Thi s unit is all solid state exce pt th e dr iver and f ina l o ut put tubes which are instant
heating. Unit is 150MHz Front Mount t y pe 30Wa tls. Two channel deck included
free.

MOTOROLA Model X53GKT mobile unit with accessories $139.00
This unit has two 60Wan Hi Band Xmt rs a nd one Hi Band Receiver for
multi-channel operation. Transistor Powered.

GENERAL ELECTRIC Model ME33 Mobile Unit with ace . •.. ...•.. .... $89.00
This radio is vibrator powered, will o perate from 6 or 12VDC o n the Two Meter
Band with 30 Walts out.

COMMUNICATIONS

I,,

A1ann COMMUNICATIONS & elECTRONICS, INC.

28710 Canwood Road 2837 North 24th Street
Drawer M Agoura CA 91301 Phoenix, Ariz 85008
(213) 889-6666 (602) 955·4570
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Semiconductor Supermart
• MOTOROLA . RCA. FAIRCHILD. NATIONAL. HEP • PLESSEY

SOMETHING NEW FOR THE HAM!

With just a few ex ternal
components you can
build a m ini-mitter for
10 or 6 meters. Works
wi th fundamental or
overtone xtals.

"O"tp" t

LITHIC SYSTEMS'
MICROTRANSMIT

!---<l TER. A COMPLET~
3 AM TRANSMITTER

r---<;' INTEGRATEO CIR
CUIT IN A TO-5 CAN.

O., II I .. t o r I ln l
Lit e" Trl9ger

,0""-
OH . P'I:l bl< .

,0---

5 (, 7 ,
Gnd • • +Vee Au. . JoIod .

Lill iCh Pr.~

Out . • nput

8

;:::; :::"" Low Introductory Price is Dnly S16.00

$1.60
1.60
4.00
2.00
1.60

make
1.60

CORES AND BEADS
T 200-2 $2.00
KW Balun kit only _ $3.50
T68·2 3 co res $ 1.00
T 50·2 3 co res $ 1.00
T50-6 3 co res $1 .00
T50-10 S'cores $ 1.00
T44-'0 3 co res S 1.0 0

BEAD SPECIAL
Ferrite Bead s 1 doz $1 .00

-----::<~~-

INTRODUCI NG~~DEVI C ES AT
NEW LOW PR ICES
LA 30 18 (Replaces CA3018
LA 3046 (Replaces CA30461
LS370 (Replaces LM3701
LS1496 (Improved MC1496)
LS3028A (R eplaces CA3028)
LP1000 (A new fun -type dev ice to
LED f lashers, audio osc, timer etc .)

NEW FAIRCHILD ECL
HIGH SPEE D DIGITALIC 'S

9 2 58 Dual " 0 " FF to gg les b ey ond 160 MHZ
. .. . . . . . . . . . . . . . . . . . .. .. . . .. $4 .65

9582 Multdunction gate & amp lifier $ 3 .1 5
9 5H 90 3 0 0 M Hz decade c o u nte r _ $16.00
A 95H90 & 9582 makes an excellent p resca te r
t o ex te n d l o w frequency c o u n te r s to V H F - o r
use two 95285 fo r a 160 M Hz prescaler.

MC1550
CA3020
CA 3020A
CA 3028A
CA 300 1
MC1306P
MC1 350P
MC 13 57P
MC 1496
MF C9020
MF C40 10
MF C8040
MC1 303P
MC1 304P

POPULAR IC's
Motoro la R F amp $1.80
RCA ~ Waudio $3.07
RCA 1 audio $3.92
RCA RF am p $ 1.77
RCA . . . . . . . . . . . . . . . . . . $6.66
Moto rola Y1 W audio , , . .... $ 1.10
H igh gain RF amp/ IF amp .. $ 1.15
FM I F amp Ouadratu re det . $2.25
H ard to find Bal. Mod. . , . , . $3.25
Moto rola 2-Watt audio .. ... $2.50
Multi-purpose wide band amp$ 1,25
Low no ise preamp $ 1.50
Dual Stereo preamp $2.75
FM multip lexer st ereo demod $ 4.95

Please add 35(' f or shipp ing

FETs
MPF 102 JFET $ .60
MPF 105/ 2N5459JFET __ $ .96
MPF107/ 2N 5486 JFET VHF/ UH F _. . $ 1.26
MPF1 21 Low -co st dual gate V HF RF _. $ .8 5
MFE 3007 Duat-qate _ $ 1.98
40673 Dual -gate _.. $ 1.75
3N 140 Dual-gate $ 1.9 5
3N 141 Dual-gate $ 1.8 5

Circuit Specialists
Box 3047 . Scottsdale, A Z 85257

FACTORYAUTHORIZEDDISTRIBUTOR FOR
Mo torola If l:.P Circuit-Stick - Pk JSt' I '
A I/ devices arc first quality and are .
f i llly guaranteed.
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o 0.... .-<.

$12.95 ~~
:I 10. $ 35 ~".

CleGrGftcerGle

110VACto
12 VDC @

1.6 A....

5 X 2 '11 X 3 ~' "

12VDC
~....--,POWER PAC

• Compact
• N••d s o n l y

El ectrolytic

o

$3.33

WIU.WRAp D 79¢ ••
INTEGRATED CIRCUIT
SOCKETS 3 lor $2.00

Bu)! ..... , :I • T"ke 10 ~'. DI,."o,u.tl
LJ 14.Pln. d".l In lin.. . $. 4 5o 1 6 .Pin, d Ull ' In lin.. . ..5 0o TO· 5, 8 o r to p i ns ... •29

INTEGRATED CIRCUIT SOCKET~

SQ-:-:-:::=,ri"-'-'-:._
12 DIGIT ~i",il"r to M,,~l.. k S OO I. OUll ,,, , fottIl 5 T..~ a• .~ .

- d' K;! T~l S tl' 02 . A -; O-pi n llIP. Ad d ., rnolt; I'I; ,,,,
"CALCULATOR ~ubtt"('1S, and di,·id"•. U.e ","lIh ,-,..g "' '' nI

, .. a d o u I 8 . ~ i "i" 5 . a n d l~;[) · 5 . We include s c h Oo"
ON A CHIP" ", ,, t;c s . inst ruct,ons to build c" leuluto'.

6YDC 6AMP/HR
MOTORCYCLE BATTERY

$S.9S• Worth S 1 0-$15 Only
Use lUI power pak l o r m o bile
rilu & rnsny " lI am" co ml'''_
nenee. othe r e le ct ru nic prni·
..eta. Si ze: 5 112 " ta ll x 4 th "
w ide overall x 2 1/4 " .
S h ip pe d dry. m u s t be fi lled

before URe, ri~~~;~~~f:~~~~~:~~:~~~~~~i~~~~~~~~;~.:;;-;~C'

PIV <I Am. • "m.
se 0 5." Q S."

100 0 .1' 0 " .
200 0 •• 5 0 1.:25
4 00 01 .19 0 1 .50
600 0 1 .3 5 0 1 .7 $
100 0 1 . 5 ' 0 1. ' 5

1000 0 1.7 . 0 2 .25
('"d.. , 2 am p T(J· ~ r., ..
• Amp 'i. x '/0 x l/t 6 . ~

EPOXY
FULL WAY II:

SILICON
BRIDGE
RECTIFIERS

~:~~.

" 0." $3.95
MAN-4 EQUAL

LED 7·SEGMENT
READOUTS

0 _9 plo. l" tI"rs ,
Sn ap" in I ,I - I,; n till-'

• ocke t. 3., " x ' /4 " x "/ . ".
:;V 10 m .. , ,'d ,1o d~eim .. l
louinl. l. ik.. ~AS_l

o Soc ket for . bove . SO"

-HAM" UHF 400 Me
HIGH POWER
TRANSISTOR

o~, $3.95
3 tor S I D.

B y RCA or equa! 2N 36 32 .
NPN, 2 3 watte , 3 amp..,
TU-60 case, w ith !Jtud mtll: .
VCEV max 65,

Choo se Any

Buffer
Quod .2 Input Cate
J -K Flip Flop

2 for $1.00
0 9 0 0
0 9 14
0 9 2 3

PLASTIC RTL'S
By Fairchild

T.rms , ,.Iili poJ ~tall:e . ",,,d' ~ 2 ~ ~. R.'.d: net :10
Pho"e Orli.. r ll: Wak ... h.,ld, Mu~ . ( 'l 17 , 2 4 i> -;1l'<2 ~ 1

Re tail : I ll · tll n .. 1 Carmi ne S t . • W akefi .. ld. ~l allS .

("If W at... Sue"t) C.O . D,"S MAY H.; PUON.;n

LM - a0 9 K 5 vults, 1 amp TO _;l e ll . e . In t...na l ly
. e t. Ove r luad a nd II hu r t circ uit p r oof . S o e x ter -
nal c o m pon e n tll. W it h . p ...c 1I 11.......b. 3 for $ 6.0 0

C: 0 15C CaTALOG on Fiber Optics, ' ICs ', Semi 's. Pa rts

'"g/o< POLY PAKS
P.O. BOX ••2A , LYNNFIELD, MASS. 01 ••0

3 for $7. 50

NATIONAL 0$2.25
VOLTAGE REGULATOR

o
$4.50

In cl u d "" SN74 90, dec_
ade c ount"r, Sl" 74 7,'i
la t c h , SN7441 Ben d ".
cod"r dri ver , n-rc.v L__-,-::---I
Nixie tube , i na te ue t'onll.~_8:1 ~~'~;;!.~~ !~~~~r~!!' iI~~~~i~~~,,~!C~E~SI"

L. ..... p.l .,• • on 8 4 50 52 95 ' - " Ll OS", , n frar..d, luml"" TO· 1 ~ - " ,. - , .. " 1

LED READOUTS • lE I 0 ' - " L EDS", visihle, jumh", r..d, TO·I" _., ... - - - .. $ 1
• 'J 0 1 - "LlO" , ,nvi,ihl .. , 1'",,,h,,li,, , ell e et" , . KeA , .. " .. . $ 1

0-9 p lu ,," le tt e r ll , 31 I... 1012 . ..... 31 _ 0 I - PHOT O T R ANS' S TO R. ""it h , l ~ di nl/: t "n am I> filter, le n. $ 1
f o r 81<'7446 o r SN7 4~-'" T.k.IOor. 0 2 - PHOTO TRANSISTORS , with d"rl , nl/:'" n lim p, 2~~";,77 'I
S n ll plI in 14-pio Il IP . .. n 4_ P H OTO CE LLS, C ia",,". pan,·ak.. , ao K.7 fl "t"", $1
" "" k e t . 3/1 X 3/" X3/,, " , " ThISd lsplsy '" e x c elle nt .fo r U 2 - S I LICO N S lNSORS , Tl:JtAS , fl. 3 8 ~h,,· h ., i x . ,-i"bl.. $ 1

h
'

s m a ll p " r tab l e electrom c s ,C 'tr ..cte... : (,, >l OY...". h DV
OV. 20-mils ner lie u. sue as :l-t's, calcu lators ,

... .. eiC. ~:quivalent to M on"anto
charllcte... : 1/ 4 x 3 / 1 6 " . . MAN 3 A, Operatell from 5 \' ,
Fa m u u s MAN-l t ype. 20 milliamperes , with 47
o Sod •• u .50 • • . ohm droppinlt re lli"lo r ,

--------------------
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Yes No

o 0
o 0
o 0
o 0
o 0
o 0

Simple co nstruct ion projects

Complex const ruction projects
General interest artic les
Humor articles
Speciali zed columns
Operating news

Other

Which do you consider

the best articles?

In this issue, do you think there is a need for
more

RG~u '-Ie..-' -,
FEEOU NE 1/ 4 WAVE

RG:59/U

10 meter omnidirectional antenna for OSCAR
reception. Mount each dipole antenna a t right

;~~::d t::re r;:ouo:~e;t :n:S os1:::1e~~ee';:~:: d~;:
with R G59 coax, the center conductor goes to one
half of the dipole and the braid goes to the o ther
half of the dipole . Connect a ~Alength of R G5 91U
to the tirst dipole connections and connect the
other end to the 2nd clipole, i.e ., braid to one
elemen t and the center conductor ta the other.
Thanks to W2EI F.

Do yo u li ke the idea of spec ialized issues,

as the Mobile, Antenna, FM issues, etc. ?

What areas of amateur rad io would you like

to see emphasized in future issues?

Do yo u have any comme nts concerning the

layout and style of the magazine?

An inexpensive code oscillator circuit which re
quires one SN7400 quad nand gate and has
tone and volume controls.
If the value of th e .5 J.1F capacitor is increased, the
frequency range of the osc illa tor will be lowered.
The tone outpu t is n ot the purest dc note, since a
square wave is ou tput direc tly to the speaker.
However, it is quite satisfatory for code copy. The
SN7400 requires a 5V dc regulated supply. A
suita ble supply can be buil t using a bridge rectifier
circuit and a LM309K voltage regulator. Thanks to
WA3SKE.

S 8 -36 • SB ·!U • 5 B .450 • 5C A NV ISION

I S B E J"'Ii!aIIlR!line

o
o

NORTHWEST
ELECTRONICS, INC.

East 730 First Avenue . Terminal BOil 3047
Spokane . Washing ton 99220

AVA ILABLE I
f ROM:

Do you receive 73 from subscription
newsstand

Please attach separate sheet for comments

on our recent covers .. .
Fill out this form immediately and mail it
with the Reader Service coupon on the re
verse side.

8 0 101 111

"""

\ I . ~

:'l e • I I • , 000. ".,
" " /"

~r""" ~

PIN 7 GNO
"lfH4 · 5 V "

_ov

." u "
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READER SERVICE
P lease either tear out this list of advertisers and send it
in to 73 with as many boxes c h ec k ed otf as you would
like to see b roch ures, data sheets or c a t a lo g s . . . or
e lse m ake a copy and send that in . Inc lude you r zip
code, p lease.

PROPAGATION CHART
j. H. Nelson

Good (Open), Fair (0), Poor (0)

April 1973
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MONSUN

JAPAN

MEXICO

PtilllPPI .. ES

PUERTO RICO ,.

SOU Tti AFRI CA ,.

ALASK A

ARQ£ NTl " A

AUST RAliA

(;A .. A L ZON £

£"OLANO

HAWAII

INDI A

U, 5.5. R.

WEST COAST

U.S.S. R.

GMT ; 00 02 04 06 08 ' 0 12 , . , & ' 8 2lJ 22

CENTRAL UNITED STATES TO:

P UERTO RICO ,.

SOUTti AF RICA ,.

ALASK A

A RG E.. TIN A

AUST RAL IA

CANA L ZONE

ENGLA .. O

tiAWAIi

,.. 0 ,.0,

JApAN

MEXICO

pHILIPPIN £S

1 2 3 4 5

8 9 @@ 12

(jJ) ~ IUl ~ 19

22 23 24 25 26

O H y G ain 1 10- 1 13
OJan 99
DJanel 74
OJefftronics 76
O J M Commun. 154
OJuge 129
D Kass Elec. 141

127 O U nea r Systems-SSE
'08, 76, 8 0, 8 4, 88, 98 ,
0108,121 ,122 ,127,
[1 15 9
O Ma n n 156
OMeshna 151,152, 153
DMFJ 121
DM id land 45, 130
DMorgain 84
D N H E 140
DNichols 146
DNovice Mag. 122
DPalomar 60
DPearce Simpso n 1 2 2
DPoly Paks 15 8
OOuezer 1 48
DAegency 92
OAohn Towers 30* A P Elec . 115
D ? avo y Cover I IJ
OSentry 11
DSo Jid State 155
D SouthWest T ech . 65
D..standa rd Commns. 26
CTTelrex 89
D Va ngua rd 20
DV HF Engin. 138
DVibroplex 12 1
DWaller 6 1
OWindjammer 144
DWor ld OSL 122

o A lpha E lectronics 64* Amat. Who!. 69,80o Antenna E ngin . 139
o AntennaSpec . Cover II* ATV Research 127o Babylon 147
o B & W 98,121o Camp Albert Butler
o Circ uit Spec. 157
o Clegg 3 1
o Columbia 150o C omCraft 50
o Command Prod. 127o Control S igna l 117o Cornell 80
o CushCraft 80
o Data E ngin . 136,137o Densen 149
o Drake 32,37* DuPage 145
DE rickson 54
o Exceltronics 86o Fair 121
o Gam E lac . 142o Gateway 74
o Genava 7
o G F E lec. 98o G regory 143
o Ham Shack 131
o Hamtronics 13 4 , 13 5
o Hernventton 122o Harrison 133
o Heath 14,15,62o Henry Cover IV , 4
o Hirsc h Sa les 99
o Hobby Industry 29
o Hoisi ngton 76

73 S t uff
Bookshop 10 2 ,1 0 3
Subscriptions 10 4
Agent 0073 10 1

State _ Zip _

WESTERN UNITED STATES TO:
ALASKA ,.

"
,. , , , , , , , ,. ,.

ARGENT'NA ". " " " , ,
" " " ,,' " "

AUSTRALIA " ". " " " "
, , " " " "CAN AL lONE " "

,. , , , , " " " " "ENGL AND "
, , , , r , " " " " ".

HAWA II " " " " "
,. , ,

" " " "
' .. 01.0, " " " " " " " " , , , ,
JAPAN ,. " " " " , r , , ,

" "MEXICO ,.. " r r r , ,
" " ,. " ".

PHILlPI'INES ,. ,. " " " " " " , , " "
PUE RTO RICO ,.. " , , , , ,

" " " ". ,..
SO UTH A F RICA " "

, , ,. ,. '. " ,. " " ,.
U . S . S, R. r , , , , ,. " ,. ,. ,. '. "EA ST COAS T ,. " , , , , , ,.

" " ,. "
A= Next hig her frequency may be u se f u l also .
8 = Difficult c irc u it t his period .
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See the Kenwood line at the following dealers : C A LI FO R N I A C o mmuni cati ons Headquarters, San D iego
• Henry Ra dio, Anaheim • Henry Radio, L o s Ange les _ Webster Radi o, Fresno • CO LORA DO Radi o
Communication Co., Arvada _ F LOR IDA Amateur Radio Center, M iami . A m ateu r-Wholesale E lec tron ic s,
Miami . S lep Elect ro n i cs Co . , Ellenton . ILLINOIS Erickson Commun icat ions, Ch icago . Klau s Rad io
Peori a . Spectrosonlcs, Chi cago . IN DI AN A Graham Electronics. I n d ian ap ol is. Radi o Distribut ing , Sou t h
Ben d . I O W A H o b by I ndustry, Cou ncil B luffs • KANSAS Associated Radi o Com m u n icatio n s, O ve r lan d
Park • L OUI SI A N A Electronic Exchange , Metairie . Trlonics, New Orleans . MAINE Down East Ham
Shack , Le wi ston. MARYLAND Professio nal Elect ron ics, Balt imore . M ICH IGAN Elect ro n ic Distributors,
M uskegon • Radio Su pp ly & Engineerin g, Detroi t • M IN NESOTA Electr onic Center , Minneapoli s
• MISSOURI H am Radi o Center , St. L ouis. H enry Radio, Butler . MONTANA Conley Ra dio Supply ,
Billi ngs . NEW J E RSEY Simon Sideban d , Oak RIdge . NEW YORK Adirondack Radio Sup p ly , Amsterdam
H arrison Radio, Farmingdale and N YC. N O RTH CAROLINA F reck Radi o & Su pply, Asheville . V ickers
E lectronics, Durham • OH iO Amateur E lect ron ic Su pp ly , Clevelan d . Com m un ications World , Cleveland
Queen City E lectronics, Cincinnati • Srepco E lectron ics , oayton • O K L A HOM A Derrick Elec t ro n ics, Bro 
ken Arrow . Radi o, Tu lsa . O R EGON Portland Rad io Supply, Portland . PENNSYLVANIA JRS D istri
butors. Y ork . Kass Electronics, Drexel H Ili • SOUTH DAKOTA Burghardt Amateur Cen ter , Water town
• TEXAS Douglas Electr oni cs, Corpus Christi • Industrial Distributors, Dalla s • Ed Juge Elec tron ics
Fort Worth and Dallas . M ad ison Electronics, H ouston . U T A H M anwl ll Su pply. Salt Lake City . WASH·
INGTON Amateur Radio Supp ly. Seattle • WI SCONSIN Amateu r Electro n ic Sup p ly , Milwaukee
(Prices subject to change without notice) PrICts sublect to chan2e futtlout nobce
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