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en811neerlln8
THE WORLD'S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT

RX 28C 28·35 MHz I'M receiver wi th 2 RECEIVERS
pole 10. 7 MHz crys ta l filte r 59 .95 RF28 Kit 10 me ter RF front e nd 10.7 MH z

RXSOC Kit 30-60 MHz rcvr w/2 po le 10.7 o utput 12.50
MHz cryst al filter 59.95 RF50 Kit 6 meter RF fro nt end 10.7 MH z

RX I44C Kit . 140-170 MHz rcvr \11 /2 pole

~
output 12.50

10.7 !-fHz crystal filte r 69 .95 RF 144D Kit 2 me ier RF fro nt end 10.7 MHz
RXI 44CW!T. sam e as above - fac to ry wired output 17.50

and tes ted 114.95 11,', ' ~ RF 220D Kit . 220 MHz RF fro nt end 10.7 MHz
RX2 10CKit 210-240 Mll z rcvr w/2 po le o utput . . 17.s0

10.7 MHz cryst a l filte r 69.95 ~- . RF4 32 Kit 432 MHz RF fron t en d 10.7 MHz
(tX2 2OCW!T same as above - fac to ry wire d '" ~O;rMHz 'IF ~odule' in~lud'e s i 27.50

and tested 114 .95 IF lO.7F Kit .
RX4 32C Kit 432 MHz rcvr w/2 pole 10.7 po le crysta l filter 27.50

MHz.crysta l filter 79 .95 FM455 Kit 455 KH z.IF stage plus FM
RXCF accessory filter fo r above receiver de tecto r 17.50

kit s gives 70 dB adjace n t chan ne l AS2 Kit aud io a nd sq uelch bo ard 15.00
rejecti on 8 .50

TXI44B Kit tra nsmit ter exc iter - I watt - TRANSMITTERS
2 me te rs 29 .95 TX4 32B Kit. t ransmit ter exci ter 432 MHz. 39.95

TXl 4 4B WIT .. same as abo ve - factory wired , TX4 32B WIT same as a bove . factory wired
a nd tested 49.95 .. and tested 59.95

TX 220B Kit . transmit ter ex cite r - 1 watt - ..~ -J TX I50 Ki t 30 0 milliwat t, comple te 2
220 MHz 29.95 meter transmitt er ,

TX 220 B WIT. . same as above - facto ry wired less crystal and mike 19.95
and tested 49.95

PA250 lH Kit . 2 meter power amp - kit 1 w in POWER AMPLIFIERS
- 25w o ut wit h solid state switc h-

PA144 / 25 Kit . simila r to PA14 4/1 5 kit excepting, case . connecto rs 59.95
PA250 lH Wrr . same as above - facto ry wired 25wout 49.95

PA220/ 15 Kit . similar to PA144/1 5 fo r 220 MHz 39.95
and tested 74.95 PA4 32/l 0 Kit . power am p - sim ilar to PA144/ 15

PA4 0 IOH Kit . 2 met er po wer am p - l Ow in - except l Ow and 4 32 MHz. 49.95
40 w ou t - relay switching . 59.95 PAI40/10 lOw in - 140 w o ut - 2 mete r

PA40lOH WIT • same as above c facto ry wired am p - fac tory wired and tested 179 .95
and tested 74 .95 PA 140 /30 30w in - 140w ou t - 2 meter

PA144/1 5 Kit. 2 mete r po wer amp - 1w in - am p - factory wired a nd tested 1 59 .~5
15w o ut - less case . co nnectors v,
and swit ching 39 .95

PS15C Kit 15 am p - 12 vo lt regulated POWER SUPPLIES
po wer supply w/case, w/ fo ld-back O.V.P. adds o ver voltage protecti on to
curren t limiti ng and overvo ltage your pow er supplies, 15 VDC max 9.95
prote cti on 79 .95 PS 3A Kit . 12 vol t - pow er supply regulator

PSl 5C WIT same as abo ve - factor y wired card wit h fo ld back current
and tested 94 .95 limit ing 8 .95

PS25C Kit 25 a mp - 12 vo lt regu late d PS 30 12 new commercial d uty 30 amp
pow er sup ply w/case, w/fo ld -back 12 VDC regulate d po wer supp ly
cur ren t limit ing a nd overvo ltage w/casc , w/ fo ldb ack cur rent Iimit -
pro tect ion 129 .95 ing a nd o ver vo ltage pro tect io n,

PS25C wtt same as above - factory wired wired a nd tested 239 .95
and tested 149 .95

RPT28 Ki f re peat er - 10 meter TOA REPEATERS RPT144 repea ter - 15 wa tt - 2 me ter -
RPT28 repea ter - 10 meter. wired & facto ry wired and tested 695 .95

tested. TOA RPT22 0 repeater - 15 wa tt - 220 MHz -
RPT50 Kit repeater - 6 me te r TOA

[~:"J
factory wired a nd teste d 695 .95

RPT50 repea ter - 6 meter . wir ed & test ed TOA RPT 4 32 re peater - 10 watt - 4 32 MHz.-
RPT I44 Kit repeater - 2 me te r - 15w ~ facto ry wired and tested 749.95

com plete (less crys ta ls) . 465 .95 DPLXI 44 2 mete r. 600 KH z.space d d up jexer ,
RPT220 Kit re peater - 220 MHz - 15w - wu ed and tu ned to freq uen cy 399.95

co m plete (less crystals) . 465 .95 DPLX2 20 220 MHz d uplexe r, wired and
RPT432 Kit re pea ter - 10 watt - 4 32 MHz tuned to frequ ency 399.95

(less cr yst als) 5 15.95

TRX 144 l{it case and a ll com po nen ts to build TRANSCEIVERS OTHER PRODUCTS BYVHF ENGINEERING15 watt 10 cha nnel scanning 2
meter t ransceiver (less mike and
crystals) 2 19.95

CDI Kit 10 channe l rece ive xtal deck
TRX 220 Kit . same as abo ve ex ce pt for 220 MHz. 219 .95 wI d iode switc hing 6 .95
TRX 4 32 Kit same as above except 10 watt and

CD2 Kit 10 channel x mit dec k w/sw itch
4 32 MHz 254. 95 and trimmers 14.95

0 CD- 3 Kit UHF version of C D-l deck . needed
SYNTHESIZERS fo r 4 32 mult i-chan nel o peratio ns . 12.95

SYN II Kit 2 meter syn thesizer. t ransm it off sets
CO Rl Kit complete CO R wirh 3 seco nd andprop a mmab le fro m 100 KHz -1 0

t~M
3 minute t imers 19 .95

MHz. (Mars offsets with o pti ona l SC3 Kit 10 channel a uto-scan ada pte r
ada pte rs)" . . .... . . . . 169 .95 for RX with pr iori ty. 19 .95

SYN II sam~ as above. wired a nd tested 239.95 Crystals we stock most repea te r and sirn-
plex pairs fro m 146.0-147.0 (each) 5.00

~LKIE TALKIES
CWID Kit 159 bit . field programmable, code

HI 144B Kit . 2 me ter , jw, 4 channe l. hand
ide ntifier with built-in squelc h ta il
and ID t imers 39 .95

held receive r with crystals for CWlD . wired a nd test ed, not progr am med 54.95
146.5 2 simplex . 129.95 C\\'lD . wired and tes ted, programmed 59.95

NICAD ba t tery pack . 12 VDC. Yz a mp . 29. 95
Microp hone 2.0 00 ohm d yna mic mike wit h

NICAD ba tt er y charge r . 5 .95
P.T.T . and coil cord 9.95

Rub ber Du ck . 2 me ter , wit h ma le BNC con -
nector 8 .95.. VHF ENGINEERING !Iiiiiiiiiiiiii -~l

DI VISION OF BROWNIA N ELECTRONICS CORP, ilAM.llMfRIWDI
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ANNOUNCING
AN EXCITING NEW

2-METER
TRANSCEIVER

FROM
KENWOOD

CfJ TR-7400A

(g)pecifications
Range : 144,00 MHz to 147 .995 MHz

Mode: FM
800 Chan nels : 5 KHz spaced
Sens it iv ity : Better than 0 ,4 uV fo r 20

dB qu iet ing
Belter than 1 uV for 30

dB SIN
Squelch Sensit iv ity : Better than

0.25 uV
Selectivity : 12KHz at - 6 dB down

40 KHz at - 70 dB dow n

Image Rejection : Better tha n - 70 dB

Spu rio us Interference : Better than
- 60 dB

Int erm odula t ion: Better than 66 d B
Receive System : Doub le conve rsion
First IF: 10 .7 MH z

Secon d IF: 455 KHz

Audi o Output: More than 1.5 Walts
(8 ohm load)

RF Output Power: 2 5 Watts (H ig h)
5-15 Walts (Low-

adj ustab le)
An tenna Im pedance: 50 oh ms

Frequency Deviati on : ± 5 KHz

Spur ious Respo nse : Better than
- 6 0 dB

Tone Pad Input Im ped ance : 600 ohms
Tone Bur st Duratio n: 0 .5 to 1,0 sec.

CTCS Range : 88 .5 H ~ to 156.7 Hz
Mi crop hone : Dynamic. w ith PTT

swi tch , 50 0 ohms

Voltage: 11.5 to 16. 0V DC (13. SV DC
nomi nal)

Curre nt Drain: Less than 1A in receive
(no input signa l)

Cu rrent Drain : less than SA in transmit

Polarity: Negative ground

Temperature Range : -20 to + 50 .
deg rees C

Dime nsio ns ' 18 2 mm (7-3/16") w ide
270 mm (10-5 /8" ) deep

74 mm (2-7/ 8") high

Net Weight: Ap proximate ly 2.8 kg
(6 ,2Ibs.)



22 Build This Inexpensive 400 Watt Ampli
fier - a pair of shoesnever hurts
W7SCD

24 How Do You Use ICs? - part V
WA2SUT/ NNN0ZV B

32 Mobile Smokey Detector - 10.5 GHz:
use it or lose i t
W1SNN

35 Get a Kid Off t he Streets - and in to
ham radio
WA1GFJ

36 Add RIT to You r Transceiver ~ a must
for CWoperators
Staff

38 Corona ries fo r Burglars - with this
cheapo car alarm
WB60 DS

40 Power Supply - versatile
WB4EHG

44 DXpedi tion: Memo ries for a Lifet ime 
reflections of HKITL
K3JJZ

46 Secret PC Layout Method - simple and
inexpensive ertwark:
WA9V FG

48 Design Your Own QRP Dummy Load 
useful beginner 's pro ject
WA 1SNG

49 Failsafe Super Charger - multi-rate, too !
WA3KKM

52 The Amazing 18" Antenna for 160m 
get on topband simply
W2NYU/WA1JJV

53 A Great Way to Lay Out PC Boards 
new use for shir t cardboards
WB4TTY

54 Replacing th e Knife Switch - simple TR
system for the Novice
WA 1SNG

56 $25 for a Connecto r? You're Crazy!
do-tt-voursett 7/8" coax connectors
W9DOR

58 Now You Can Synthesize ~ the VHF
Engineering approach to 2m happ iness
WB8STO

61 IC Audio Frequency Met er - another
use for the 555
WA 5KPG

62 Hutchinson 's Remedy - the chirpless
CWmachine
VE 3CWY

66 The Mod Squad Does th e Pocket Scan
ner - Radio Shack PR04 updated
WB0K ZV

69 TR·22 Mod Squad - king of the mo di
fieds?
WA2 AJ O

~ 80 \'\tlat Computers Can and Can't Do
- a look at amateur radio 's future
possibilities
WB60BS

~ 82 A Ham Shack File Handler - p ro
gram in BASIC for QSLs, repeaters,
etc.
W4BO

~ 84 Print Your Own Log Boo k - on
your nearest compurer
W0T BL

Cd! 86 The Bit Explosion - 8 vs, 12 vs. 16
vs. ?
WB2GFE

12 90 Backward Branch t he Easy Way 
for the 6800
Hunter

[d 92 Supe rpro be - modern replacement
for the scope
WA6JMM

~ 94 The Frumious Hexadecimal - for
16-fingered folk
W3KBM

97 V-V-V LF Generator - the lowdown
Hileman

TOO Shoeing Your HT - semi- ideal mobile
setup
WB5HSK

103 $22 for a Regulator? Never! - a simple
car vol tage regula tor
WB9JSE

104 Cash In On the CB - installation fo r
fun and pro fi t
WA4WOC

107 Surplus Headset Mod - no tanks
needed
K2 EE

108 Am I Really Transmitting? - red and
green LEOs fo r the TR-22
WBB IMY

109 Dear Gabby - exasperation exp lained
W71DF

110 The Smart Charger - au to shutoff and
all that
WA5K PG

111 Simple Remote Amme ter - using a
bus·bar shunt
W7RXV

112 Micrometers for Microwaves - the art
of delicate measurement
Kehl

127 Tun ing Those Big Ant enna Coils 
permeability
W6AGX

128 The 2m Mod Squad Tackles the
Weath er radio - and wins!
W20SW/W 2UJR

130 Design Your Own PC Boards - the
styrofoam solution
Adsit

134 Hamming by Laser - modulating them
isn't easy
WA7NMO

138 ' A 60 Foot Ant enna on a 20 Foot Lot
- solving a 40m Novice problem
Collector and Emitter

146 Dual Volt age Power Supply - about as
simple as they come
W6Wac

147 Kints and Hinks - for money savers
V E3 FEZ

148 An Autop atch Busy Signal - when the
phone's already in use
WA1 RTO

151 Catch Standing Waves - with a tunable
trap
W6AGX

154 Inside the GLB - a gutsy look at a
synthesizer
WA6CPP

160 Three fo r Two - antenna fo rum
K4TWJ

162 How to Bug an Aut omat ic Keyer
putting new life in an old bug
WB9BN F

164 A 450 Ouplexer - that f its in your car!
W7JSW

166 Tu m Signal Reminder - setting things
straight
K5 A R17

168 Do-It-Yourself Ceramics - for tube
sockets, insulators, etc.
WA9V FG

172 Tu bes . . • ? - VFO project for nos
talgia buffs
W5JJ

192 The Hellbox All-Purpose Keyer ~ keys,
mutes, Tf R .. . the works
W5JJ

204 Will Silver-Zinc Replace the Nicad? 
portable power with a punch
W6JTT
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COV ER: 20B eleme nt moon
bou nce a nt enna used by Mt . Airy
VH F Club DXpeditio n t o Colo m
bia. See page 44 .
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ASPEN CON FERENCE

With t he am ateur radio industry in
a turmoil as a resu lt of the high input
of CBers into the Novice ranks, t he
low band Novice privileges of the
Tech's, the possible loss of 220 to the
CB indus try (CBers don't want it ), the
even worse disaster possible to the low
band frequencies if ARRL cont inues
to do its best to prevent prepa rat ion
for th e WARC, ma nufacturers going
direct in sales as dealers fold up, and
dealers caught between low markups,
price cutting, high advertising costs
and sho rtages of sup ply, it is tim e for
everyone to get together fo r a few
days and see if anything can be don e
which will work out bet te r for the
long range benef it of the hobby and
bring more business to everyone
involved .

Such a meetin g has been arrange d
fo r th e week of January a· 15th in
Aspen, Colorado. Here, with over 100
resta urants to pick from, there will be
a series of exte nded dinner meetings
so the ham indust ry can discuss its
problems and wor k out some possible
solutions. Manufacturers, dealers, and
just plain interested hams are invited
to join the group in Aspen for some
skiing, som e relaxat ion, and a lo t of
serious business.

I' ll be there to help as a catalyst
and perh aps bring some perspective to
th ings like the coming Communicato r
Class license (my proposal, in case
you've forgotten), the state of the CB
industry at present (I write a CB
newspaper column), and things like
that. Chuck Martin WA1KPS (Tufts
Radia l. the largest New England ham
distr ibutor, will be there to discuss th e
viewpoint of the ham dealer. It shoul d
be a very valua ble meetin g ... and
fun .

We' ll be staying at the Cont inental
Inn, which is near the cen te r of town.
You can proba bly get rooms if you
get right at it by calling Aspen
Reservat ions. Look fo r a place with a
sauna and heate d pool, if you can get
it ... tha t eases the aching muscles
after skiing and makes di nner a lot
more pleasant .

If you' re a good skier, you' ll
proba bly be lunching wit h us on top
of the Aspen mountains. If you r
skiing needs some repair, they have
the best sk i instructors in the world at
Aspen. I went fro m a rank beginne r to
a high intermediate in one week at
Aspen.

If you are going to join us at Aspen,
please let me know as soon as possible

so I can arrange for you (and anyo ne
with you) at the dinner meeti ngs.

FOOT NOTE IN MOUTH DISEASE

If yo u are a League member IMlO
gets hot under the collar every time I
ment ion the ARRL, rather than get
mad every time I go negative on 'em,
why not check ou t the facts and
correct me if I'm wrong and
correct t he ARRL if I'm right ? The
newspages of 73 are wide open for
anything like that.

Now, to th e matter at hand ... or
foot, in th is case. I've mentioned
before about the long sta nding policy
of aST to delete footno tes in articles
referenc ing 73. This is a bit hard on
readers because 73 publishes about
fo ur ti mes as many art icles as QST
and thu s it is almost impossible to
write any tech nical art icles for aST
without having some 73 references .. ,
often a raft of them . Is the value of
the QST art icles degraded by these
delet ions?

The recent QST series on micro
processors gave no reference to any of
the 70 articles so far published in 73
on the subject. Was that honest? By
far the biggest laugh on this was the
October QST cove r art icle by Tilton
on the planets and rad io propagat ion
. .. with all sorts of ta lk about the
ori ginato r of the idea, John Nelson,
but without a single mention that he
has for many years been the Prop aga
t ion ed itor of 73 and has had many
articles in 73. I'll bet th ey get a hard
time over tro t!

Many of you recall t he little
incident of the " Lifted Counter"
where K20AW'S counter ci rcuit was
lifted almost int act and pub lished two
years later in QST as an original
con struction project . . . with not one
men tion of Stark or 73. Since the
K20AW counter has been extremely
popular and bui lt by more hams than
all ot he r types of cou nters com bined.
it was hard ly an oversight .

Well, never mind . . . 73 will con-
tinue to reference any and all ham
magaz ines in art icles . . . even CO,
should the occas ion ever a rise.

INSTANT DVM
It is not a very well kept secret that

Motorola is getting ready to deliver
their digital voltmete r chip (14433)
which wilt sell for aroun d $20 in
single lots and probably be available
via Godbout and others for much less
t han tha t .

Th is lit t le dandy requi res a small

power supp ly, a two volt reference,
and a 3Y.z digit display. It may require
a display buffer. It has a 1000
megohm input and auto polarity , and
all that sort of good thi ng. The result
is going to be very low priced DVMs
and perhaps DVMs being built into
the newer rigs, since they will be
cheaper than a panel meter.

In step s the micro processor again
(sorry about that, tube rs). With a very
simple processor the DVM circu it can
check out just about fNery circuit of a
transmitter or receiver (or anyt hing
else) and report deviant behavior. The
DVM can use the real t ime clock
readout (you might as well use the
processo r as a c lock, to o) to report on

"any voltage you want to monitor . ..
or cu rrent, or to tell you 'A'hen some
th ing is out of spec.

HIJ ACKING PLANES
Afte r a few t rips by air I've gotte n

the hang of what I can or cannot get
through the baggage inspect ion sta
t ions. Since I need a small knife to
open pac kages shipped for use at
hamfests, I always used to pop my
little Swiss Army knife in my came ra
bag. It was hand y, with a built-In
scissors, screwd river, fi le and th ings
like that.

The first t ime I tried to get that
through the inspection team they
viewed it with the same reaction you
might expec t if the y found an auto
mat ic gun in my bag. Th ey rushed me
into a room and I was grilled fo r a half
hour by an idiot with a Kojak hairc ut
and a breath that could onl y have
result ed from a raw onions and cigar
sandwich. I managed to convince
them that it was just a blunder on my
part, so they sent my knife along in a
sealed bag for the captain to take
along and have delivered to me at my
dest inat ion . . . after I was safely off
the plane.

Okay ... no poc ket knives. The
next serious brush with the paranoiacs
cam e when I attempted to get through
the gaunt let with a pair of scissors. In
pack ing up after the Dayton Ham
ventio n I'd ended up with the scissors
used to cut the packing tape. They
went into my came ra bag. Bad news.
As they were tryi ng to get me into th e
Dayton grilling room I offered to
settle out of court and bribed them
with the scissors. I figured it was
che aper to buy anot her pair th an miss
my plane.

Okay no pocketknives or
scissors.
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The next tim e the lights started
flashing and bells ringing it was a
dental pick in my came ra bag. I had a
tooth that was tr ying to die and my
dentist had given me an emergency kit
to stave off the inevitable. Did these
clowns figure that I was going to ho ld
the passengers and crew of a DC-l a at
bay with a lousy dental pick? Yes .
th at's what they thought. The capta in
gave it to me when I reached my
dest inat ion.

I must adm it to reading with just a
twinge of satisf act ion about the chap
who went aboard a plane with a
bunch of plast ic explosives on his belt.

CB DEBACLE PROFITS HAMS
CB rigs are going for a " dime a

dozen" these days, figurat ively speak
ing, and this is a great opportu nity for
hams to take advant age and get some
gear cheap - good gear.

Many, if not most , of the CB rigs
can be moved up 2 MHz so they will
perk away on 10 meters .

Most of you are aware of what
happened to th e CB market it
bomb ed. I attended a meeti ng of CB
manufactu rers and dealer s recently
(73 was th e only ham magazine
present , by the way). I was more
interested in what schemes th ey had
going for t hem for 220 MHz than in
the ir miseries with price cutting and
dealer dumping, etc.

Here' s what happe ned . Back last
spr ing when CB was in all the papers
and appe aring on TV shows, the
public went ape over CB and just
about anyt hing made to look like a
CB set was selling. The FCC was
getting 500 ,000 license app licat ions a
day . Dealers were being badgered by
cust omers for sets and dealers in tu rn
were driving manufacturers up the
wall with orders and demands for
delivery. New factories were buiIt as
fast as they could be built, hi-f
factories in Japan were turn ed int o CB
plants, customers went from dealer to
dealer trying to place orders, and t he
dealers, in turn, passed the orders
along to the manufacturers.

By summer the heat was dy ing
do wn a bit. Millions of CB sets were
being turned out in th e U.S. and every
ship available was loaded to the
Plimsol line coming from Japan,
Taiwan and Singapore. FCC license
applicat ions dropped off t o 100,000 a
day and dealers began to find that
thei r "c ustomers" had ordered from
five or ten oth er dea lers and had long
since bought a rig. Shelves began to
droop with the unsold sets the n
storage areas filled up .. . then ware
houses. And st ill the sets came,
pou ring off ships, filling rented emer
gency warehouse s, stuffing t railer
t rucks.

By August first, the FCC was down
to 90,000 app licat ions a day and then
they dropped the big bornb . . . 40
channel sets can be sold in January!
Panic! "How in the hell are we going
to sell obs olete 23 channel sets when
the public is waiti ng for 40 chan nels?"
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In one move the FCC had kilied the
whole Christma s season for the CB
industry - it could lose t hem billions
of do llars.

To make matters worse, a coup le of
petitions were filed to prevent t he
expansion to 40 channels - filed by
TV groups who wanted to try and
prevent interference to channe l 6 like
that being suffe red by channe l 5. The'
third harmonic of th e present sets
raises the devil with channel 5 and
the new higher channels wou ld
probably do the same to channel 6.
The FCC has to decide soo n whet her
to throw out the expansion or not . . .
and the decision could go eith er way.

If t he FCC decides against the TV
groups, th en it could st ill go to cou rt
and t ake months to yea rs for a deci
sion.

By Septe mbe r, just to help out, the
FCC announced t hat CB app lications
had dropped to about 75,000 a
month. This is big as far as hamming is
concerned, where we have maybe
150,000 hams who could be con 
sidered act ive, but by CB standards it
is a disaste r.

This is going to be a great time to
get some incredible buys on 11m rigs.
If we can get some good conve rsions
to ham channels, we have an opp or
tunity t o get good ham gear at
perhaps 30% of what it might other
wise cost. I' ll be most interested in
simple conve rsions of popular CB rigs
to 10m and some sort of plan for
sett ing up standard channels on 10m
so we can all intercom municate. Who
knows, perhaps we can get sta rted on
some 10 meter repeaters while the
band is st ill suffe ring from sunspot
lessness . How about some articles?

COMPLAINT AGAINST YOU
Mary is pretty upset - and she has

a right to be - for you've been letti ng
her down. Mary is the incred ibly
gorgeous girl who handl es the reader's
service requests. We have to keep her
locked up in a secret inside roo m if we
want any of the fellows here to get
any work do ne; otherwise they hang
around and keep Mary busy tal king
and Mary is a ta lker.

Her complaint is t hat after all of
the trou ble and expense of having a
reade r's service card bound into the
magazine so you can send for informa
t ion without tea ring a page out of
your magazine, there are still thou
sands of readers who are not send ing
in the cards. Poor Mary - she's in
tears some days when on ly a coup le
hundred cards come in.

You can keep Marya lot happier if
you tear out that card, circle the info
you want and send it in. Th is will also
make the advertise rs happy, and you
have a strong vested interest in this
too, for the more ads t here are in 73,
the more pages of art icles you ' ll get.
Simple as that. To keep the cornuco
pia pouring out every month, you
have to encourage the advert isers with
reader's service requests . and you
have to let them know it when you
buy something th at has been adver-

t ised in 73.

MOR E DELOGGING REQUESTED
Though most of th e logging requ ire

ments for amateur stat ions were
deleted some months back, the
requirement to keep a log of all thi rd
party t raff ic hung in t here, much to
the irritat ion of repeater groups, who
had to keep making tapes of atI
autopatch co ntacts and saving t hem.

T-MARC, The Middle Atlantic FM
and Repeate r Counci l, has pet itio ned
the FCC to delete th is requirement ,
poi nti ng out that tl'le Commission has
not in fact made much (if any) use of
these tapes.

It will be interest ing to see how the
Comm ission reacts to th is request fo r
furt her deregulatio n.

YAESU GIVES $29
Yaesu Elec t ronics Corp. has

annou nced that they will pay anyon e
who gets his first ham ticket between
Novembe r 1, 1976 and June 30, 1977
a bonus of $25 plus $4 reimbursement
for the cost of the ham license. To
quali fy, you must have purchased a
Yaesu FT-221 (the 2m SSB-FM-AM
CW transceiver) from an autho rized
Yaesu dealer. A copy of the license
and the bill of sale will bring th e
bonus.

Big deal, you say? When you con
sider that the re are several million
CBers out the re who are candidates
for ham tickets and that the Yaesu
nat ionwide pub licity and advert ising
progra m for the above bonus will
undoub tedly stimulate interest in
amateur radio, it is indeed a big deal.

APPLYING FOR EMPLOYMENT
My recent plea for help at 73

bro ught in quite a bunch of resume's,
most of them very poorly done.

Look, fellows, when you are look
ing for a job, you are selling you rself,
so make an effort to do just that . For
instance, you 'll find th at few prospec
tive employers are interested in why
yo u want the job. Fellows who write
to me and te ll me tha t they would like
to live in New Hampshire so they can
climb mounta ins are not co nvincing
me that I really need t hem with 73.
Fellows who are unhappy with their
present jobs and are looking for some
thi ng else ... anyth ing else . . . are not
very persuasive.

The chap who sends a letter to me
giving me the reasons why he will be
of value to 73. . telling me what he
can do and what he would like to
learn to do .. . heck, I wouldn't even
need an ope ning for him, I'd make
one. What emp loyer will tu rn down
someone who shows how he can
increase the income of th e firm
substant ially? Or cut expenses?

Some employ ers put a lot of stock
in school ing I te nd more t o want
to know what a chap has done for his
previous employers how much
interest he has in learning how
much he is into working .. . how well
he gets along with oth ers. And the
chap who shows that he has enough
interest in working for 73 to do some

research has a big advantage.

A fellow might visit a few ham
stores and get opinions f rom dealers
about ways fo r us to do better in
selling 73 bulk copies to them . .. or
in selling the 73 books to them
and t hen write t o me and ment ion
tha t among the th ings he'd like t o do
is help with increasing sales through
dealers . fo r insta nce . . . etc. That
shows interest, resourceful ness, and
imaginatio n and almost any
employer will sign you on immedi
ate ly.

ARRL TO SPEND $800,000
Did the directors vote this enor

mous sum to help amateur radio
prepa re for th e 1979 ITU conference?
No . . well, perha ps it will be spent
on a nat ionwide publicity and adver
t ising campa ign to help amateur radio
grow? No . .. th e fact is that that half
mil lion dollar building everyone
pitched in to pay for a few years ago
is a bit cramped and rathe r than either
st reamline operat ions or double up a
bit , they feel th at t hey really must
add to the building. $8 00,000 worth
of add it ion!

Will we have anot her building fund
drive?

You ngsters may not have heard
about the last building fund drive. Let
me tell you about it briefly. For many
years the League was operat ing out of
West Hartford and putting aside
money for a new building. They had
about a half million stashed away for
th is. Then came a new director .. . a
shrewd one. Why spend all th at
mo ney when you can get the members
to donate enough for the new build
ing? Sure enough, he was right , and
the League ended up wit h money in
both pockets. The part th at I enjoye d
t he most was when they sold t he o ld
building for a half million! Who says
non-profit organizat ions can't make
money million s of dollars? Since
very few members make the effo rt to
get the yea rly ARRL report ... or to
read it, hardly any members are aware
of what is really going on.

I suggest that the League should
have anot her building fund drive to
build on the new wing .. . and take
the $800,000 and use it to field a
cou ple of ham ambassado rs to the
smaller cou nt ries of the wor ld who
will swing th e votes in a couple of
years . . . the votes which could make
that new wing unneeded.

A " bravo" for AR RL directo r
Griggs, the only one with the guts to
stan d up against Baldwin on this utter
waste of membership funds.

NOTE
The Ancient Aviator has not

flow n the coo p - he is merely on
vacatio n. His column will be
resumed soon. Also, our Con
tes ts, Oscar Orbits, and Propaga
tio n colu mns will continue on a
regular basis beginning with the
January issue.
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The letter fro m John Halliwell
prom pted t his writ ing. As I read it my
mind wandered back t he 20 + yea rs to
the days whe n I was tr ying to first
grasp elec tronics. Remember "CARL
& J ERRY" and the CK722 (I still
have my f rst one).

To all you ng electronics enthus i
asts, may I suggest they contact a
local ham (hang aro und a Radio Shack ,
ham s are in and out all day) and hit ch
a ride t o a ham fest where ham and
elect ro nics magazines can often be
foun d for less than a dim e eac h, the n
READ READ READ! It's amazing
how the pieces will fall into place.

How man y times have you seen a
yo ung person with a parts list be ing
given a ha rd ti me by some powe r
cra zed clerk? I am slow t o ange r, but
th is enrages me. I jump all over t he
c lerk with both feet and 'have ended
up do nat ing parts from my jun k box.
Next ti me you see t his hap pening,
remem ber when you were you ng.
J ump in and reach out - it fee ls great!

Richard Wright
Tiffin OH

First the praise : 73 is a fantast ic
magaz ine. Between myself and my
friends, we get about all the popular
ham radio magazines currently being
pub lished and we all agree that 73 is
TO PS. The rat io of technical articles
to ads is exce llent and t he c lass of
th ose art icles is a lso very good. Your
po licy in allow ing on ly reputa ble
firms to advert ise in 73 is also much
appreciated; I have purchased several
ite ms from fir ms list ed and can on ly
say that I have had the best of service.

Now the cr iticism: Judgi ng by the
fact t hat in a lmost every co untry that
I have visited (I am in the airline
business), 73 can be found on news-
sta nds throughout t he wor ld, it can be
assumed that you have a substa nt ial
export ma iling list and it is on beha lf
of your many overseas readers t hat I
make these po ints .

1. We can do wit hout the "h istor i
cal int erest" stuff - by th is I mean
t hat , due to the t ime facto r involved
in mail ing to countries out of th e
USA, some of the data and ads a re of
historica l int erest on ly by the ' t ime t he
magazine reaches th e subscriber.
Propaga tion charts and some ads
wh ich offer Specials valid during t he
mo nt h of publica tion only are exam
ples of wha t I mean . While it is
rea lized that th e great majo rity of
your readers are in t he US, please give
a t hought to t hose keen readers in t he
fa r-flung outposts of the empi re who,
after all, do pay t he same mo ney in
subs and who would cer ta inly ap pre
ciat e t his co nsiderat ion.

2. These new-fangled names, and
especially t he abbreviations, fo r the
lat est generation of lCs are most
co nfusing to the casua l reader. Would

HITCH A RIDE

I, DA RTS AN D LAU RELS

CB cha nne ls ~ as wel l as out of
cur iosity about th e wo rkings of " tha t
box" under t he dash. If we are to
keep lAlhat we have in the way of air
space, we have to welcome t hem with
open ar ms, and t his is t rue r if we hope
to expa nd our air space. One of t he
biggest "selling po ints" of CB radio is
its fami ly at mosp here . CB breaks are
family affairs. Hamfests don't seem to
be. I've never bee n to a break, but I
hear a lot abo ut them because of the
ante nna on my truck. And they
em phasize "friend ly" and " inexpen
sive" entert ainment . Ham fests are
friendly, but t hey are expens ive and
ten d to be overwhelming to t he
newco mer. Even 73 tends \0 err
slight ly in th is directi on .. . those ads
for gear have terrific price t ags. The
equi pment is probably worth it, but
even a kit sends to o many potential
hams racing back to thei r CBs. Let's
face it : To a guy wit h a non -wo rk ing
spo use and 2 or (ugh !l mo re ch ildren,
$400 to $700 fo r a t ransce iver is
fr ight ening. And then t here's all tha t
"ot he r equipment." We need more
articles on good qual ity stu ff that a
perso n cou ld put toge t her "as t he
mon ey becomes availa ble." Besides,
t hose how-to articles and the attitu de
that goes with them are among the
best selling points of amateu r radio.

Well, enough harang uing. As some
one who intends to get my Advanced
ham t icket soo n, I have a vested
interest in seeing to it that th e re will
be plenty of space in which to "do my
thlnq" afte r all th at effort. Besides,
knowle dge sho uId be used and passed
on ~' and our f und of it exp anded. We
can't do t hat witho ut getting more
peo ple involved in hamm ing.

.Th anks for t he for um.
Carol G. Sakows ki

Mt . Horeb WI

Bill Parker W8DMR
Columbus OH

So what ham can afford a non
working wife? - Wayne.

300 MILE ATV!

NAVASSA, AGA IN

On Oct. 3, th ree Ohio stations,
WA8RMC, WA9ZIG/8, and W80MR,
received standard scan pictures from
W9ZIH. Bill \/'SOMR, Columbus OH,
esti mates the path to Ron WgZ IH,
Hickory Hills IL, to be 300 miles. Ron
runs 500 W to 4-24 el. yagi array. Bill
runs 50 W to a 48 el. co llinear array at
40 feet . Art , Dale and Bill report that
th is ATV co ntac t may be a new
record.

Would you please pub lish t he QSL
address fo r YBI2ABV, as via KI2DX/4,
11104 Seaglade Drive, Pensac ola FL
32507. QSLs for 1971 W0EXD/KC4
Navassa Island operat ion should goto
th e same add ress.

Dr. Richa rd J. Brown K00X
Pensacola FL

MULESHO ER

Since CB radio has beco me so
popu lar, many of my custo mers have
gotten rid of th eir tele phones and
gone exclusively to t he CB radio in
order to communi cate wit h t heir
friends. Th at was t he reason I got CB
for my truck I can't con firm
appo intment s by ca rrier pigeon or
smoke signal. And Wayne is right.
it' s da rned handy. I have fou nd
another side benefit of it. I'll te ll it by
th e example of last Saturday night: I
was shoe ing horses in the Milwaukee
area all day Saturd ay. It was 9:30 or
10:00 pm whe n I sta rted home , which
meant I'd get home some t ime aro und
midn ight . 70 or 80 of t hose miles are
interstate highw ay. I put t he (ha m
radio l bug into the ears of a lot of
those truckers my "handle " is
Muleshoe r ("horseshoe r" tends to
come out of the radio sound ing like
"w hore-sheer" and we don't . want
t hat f}. Afte r th e truc kers qer'over th e
first shock of finding out that t here is
a fema le profess ional horseshoer in
t he wor ld, they ask'a lot of questions.
I t ry real ha rd to eva nqelize in the
nam e of hamming, and Sat urday night
alone t here were at least 6 different
voices t hat kept interrupting and
asking me for th e name of ' "that
magaz ine with t he fr iendly name."
They ~ere a ll really int rigued by the
prospect of being ab le to talk lega lly
with someone several states away. One
of them wondered about getting
"Smokey repo rts" from Europe
(may be he drives an amphibious
semi? ). I keep te lling t hem that
"a nything 6- and 10-year-old kids can
do, th ey can do, right ?" It get s to
them, ap p arently. Even t hough
neither of us has been able to scare up
th e t ime to go and take our license
exams, we have spent a lot of t ime
passin g on the word about amateur
radio. If any of it "takes," it will have
been well wort h it. I was wondering
about th e likelihood of getting new
blood into amateur radio before
Wayne started push ing it in his
colum ntsl. Keep it up, Wayne. J ust
because a lot of those CBers are
inte rested only in " bro adca st ing"
doesn' t mean they all are. The re is a
lot of ta lent out t he re t hat will be
wasted as far as ham radio is co n
cerned if we don't all get out t he re
and evan gelize. What you don't use,
you lose, and if we don 't get more
bodies into ham radio's ranks, we' ll
lose a lot of ou r space. It may well be
that many CBers will get involved in
ham radio because of the crush on t he

GUAM : A WINNER'---__11 _

So who visits Guam? - Wayne.

Bill Howard K1LNJ/KG6
Guam

Just a few lines to let you kno w
that t he reprogram mabie ID described
in you r April '76 issue is a winn er. My
compliments to Bob Glaser WA3MSW
and you for pub l ishing a good w ork
able and easily reproducibl e constru c
t ion arti cle lmy co py of th e IDer
works great ). Myself and some of th e
others here on Guam are ma king good
head way on setting up a 16/76
machin e. Right now, the on ly c ircu it I
haven 't bee n able to come up with is
one which would take the output of a
to uchtone dec ode r (NE567s, 74025,
et. a l.] and convert it to Ma Bell
compat ib le dial pulsing. If you or any
of your reade rs happen ac ross such a
c ircuit I sure would app reciate it.

More on the 16/76 repeater: Hoped
to have it op eratio na l abo ut 1 Oct 76,
but with t he inevitab le wait for
licensing it could take much longer
(ordered my ow n KGB seco ndary ca ll
in June with no results so far). At
present t here are no acti ve repeat ers
on the island , alt ho ugh mem bers of
the Marianas ARC are diligent ly
working (espec ially K7 1RC! KG6) to
restore th eir 34/94 mach ine. It seems
th ey have a combination of dup lexe r,
cont rol c ircuit, and site prob lems at
t he mom ent , which don 't lend to a
speed y solu tion .

Visito rs to Guam shou ld find a
we lcome reception on 94 simp lex in
t he meantime, and lat er on (ho pe
fully) bot h t he 34/94 and l Sn 6 open
mach ines.
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I must register my fr ustratio n wit h
th e qualit y of 73 . It' s too good . I take
a large number of diversified rnaqa
zines, but most of them have enough
uninterest ing materia l that I can skim
t hem in short order. However , when
my month ly 73 arr ives, I get nothing
else do ne fo r days, becau se 73 is so
interestin g that I find I must devo ur
every word. Seriously, keep up the
fine work. It' s really amaz ing how you
consistent ly maintain such high qua li
ty, month after month.

Sta n Tippi n W4VMR
Niceville FL

TOO GOOD?

Baloney, Stan, it isn't t hat good. 
Wayne.
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it not be possible to include an abbre
viation list so that we can decipher
Naked RAMs, ROMs, PROMs, MOS,
CMOS, AND, NAND and the suchlike?
Str eet names and signs are for people
who don't know the way !! A perma
nent abbreviation list and perhaps
exp lanatory notes wou ld be most
helpfu l.

Thanks for a really great magazine;
may you r shadow never dim inish.

Rob McGrat h Z L1BFF
Auck land, New Zealand

Advertisers, please note! - Wayne.

USE IT OR LOSE IT

I have just tonight had the oppor
tunity to speak with FCC Chairman
Richard E. Wiley on a listener
respo nse radio progra m aired over
KRLD-AM in Dallas. The two hou r
progra m included Chairman Wiley,
Comm issioner Benjamin L Hooks,
and several FCC burea u chiefs. After a
wide-ranging interv iew and discussion
of broadcast ing policies, po litica l fair
ness consideratio ns, and CB prob lems,
te lepho ne lines were ope ned for
listeners to ca ll in and discuss any
subject with these FCC exec ut ives.
Though severa l quest ions touched
upon amate ur radio and CB expa n
sion, I believe I was the only ham to
call in and confront the Com mission
representatives with what I consider
an importa nt, and so far unresolved,
question in the minds of radio ama
teurs: t he potential loss of spect rum
now allocated to the amateur service
for the provision of a "citizen's band "
available to auto makers and rad io
manufact urers, so that they may sell
to a new market factory option two
way radios in new automobiles.

The fol lowing is a literal transcript
(from my tape reco rding of the broad
cast) of my qu est ion and the Chair
man's reply . ..
WA5RON: " Goo d evening, gen tle
men. I am a radio ama teur ca lling
from Austin , Texas , and I wa nted to
ask Chair man Wiley abo ut rumors and
allegations we've been hear ing for
about three yea rs now tha t major
automobile manufacturer s and other
electroni c ind ustr ies and associa t ions
thereof have been putti ng pressure on
the FCC through th e Office o f Tele
com mun icati ons Policy, and perh aps
the White House itself, to ta ke away
from radio amat eurs certain frequen
cies, parti cu lar ly in the 220 to 225
MHz band , to provide a Cit izen's
Band, a new Cit izen ' s Band for them,
so that auto manu facturers can insta ll
factory two-way radios in automo
biles. I wonder if Chairman Wiley
cou ld assure the radio amateurs
to night that frequencies will not be
taken from the ir service to provid e
th is new Citizen's Band."
FCC Chairman Richard E. Wiley:
" Well , t he Commission hasn't made a
f inal decision on that . Let me say that
t here are a lo t of prob lems in th e
224-225 band, tec hnical problems as
well as po licy quest ions, and I have

some personal reservati ons and doubts
tha t we will ever make that decisio n,
but the Comm ission has not yet made
a fina l determinat ion in this r egard. I
hap pen to th ink the next expa nsion of
CB might well be at 900 MHz, but
that' s a decision down th e, down t he
tra il a bit ."

I t hought that you would be inte r
ested, as I am, in the FCC's current
thought over the " 224-225 band "
proposal, and the possib le pressures
that a re being brought to bear on this
question. I feel somewhat heartened
by Chairman Wiley' s apparent per
sonal resistance to re-allocate these
amateur frequencies, but r wish th at
he had denied outright the rumors of
st rong pol itical and industrial lobby
pressu res that I alluded to. I wou ld
feel so much better about ou r chances
to preserve our amateur frequencies.

J. R. Joh nson WA5RON
Aust in TX

DX TKS

Greet inri~ to all at 73 Magazine.
Keep th e good wo rk going, it is the
day of the mon th when 73 arrives.
Please as k yo ur advert isers to ment ion
if th ey sell overseas. Hi.

S. K. Mogensen O?6SM
Aabybro, Denma rk

KEEPI NG UP

I want to report outstand ing service
f rom one of you r advertisers - Jam es
Electronics, 1021 Howard Avenue,
San Carlos CA 94070.

Please keep the digital stuff rolling.
I didn't like it, but have realized it is a
necessity , espec ially as I do some T V
repair and new sets use more and
more. If I don 't keep up, using 73, I
might as well ret ire. Thank s for th e
best mag in the field.

Joh n P. Dier inger W6RVP
Los Angeles CA

Here, here. - Wayne.

ROLLING BILLBOARD

I though t I wou ld drop you a
picture of my secon d hobby. My
rolling billboar d is actually a 196 1
Chrysle r. The idea for the message
came from you and your mag. The
parki ng lot at the local asphalt ovat
loo ks like a 27 MHz ante nna farm . I
would say I have a pret ty good
"radio" audience.

I was going to run some 2m mobi le
on the t rack, but it gets awful
crowded and everyone seems to be in
such a hurry. Besides, the Q RM is
terrible!

Shown in the pic is my body (st ill
in one piece), my trophy (amateur
division ), and my checkered flag. It is
one of many wins (actu ally it 's one of
three ).

T he old asphalt ova l is a lot of fun.
I get int o a lot of OX pileups on the
ham gear on Satu rdays and a lot of
ret a ining wa ll (and misc. autos) on
Sunday . t've never been hurt on the
t rack, but I have gone th rough a few
pair of skivvies.

Oh well, t he racing is over for this
weekend and th is year . T he " bi ll
board" is safely t ucked away unti l
next year. I guess t ill then it's OX
pileups all weeke nd. Ham radio is my
# 1 hobby : Richa rd Petty, eat you r
heart out .

Richard A. Zido nis WBBVBS
Cleveland OH

13 DOWN, 21 TO GO

I just t hought you wo uld like to
kno w that your cod e tapes are just
great . I started with the six wpm, and
had it down pat in abo ut three weeks.
Then I bought the thirtee n wpm ta pe
and in abou t o ne month I just cou ld
not copy it. I just co uldn' t get past
the ten wpm hump. Then I bou!tl t t he
21 wpm tape.

I drive around a lot and I took the
tape with me. Instead of listen ing to
the radio, I listened to th at tape.
About 3 week s later I had the 13 wpm
tape down pat . I have been listeni ng
to the 21 wpm tape every ti me I get a
chance. , can almost copy it perfect ly,
but every once in a while I hit a
bump, especially on the Zs, 6s and 4s,
as t hey sound so much like 7s, Bs and
Vs. Hi, hi!

I would like to kno w if you make
or have a 25 wpm ta pe; if so, I woul d
ltke to get one. I know if I listen to it,
I will get t he 21 wpm tape down pat.

My way of thinking is, if you can't
cop y 13 wpm, go to a 21 wpm tape.

I got my Novice ca ll on May 18,
1976, in less tha n live months, and
yo ur tapes have helped me so much I
wanted to let vou know abo ut it.

Frederick J. Feddersen WN1YDC
Londonder ry NH

Sure, Fred, \Nt' have a 25 wpm tape,
$3 .95 postpaid. Have fun. - Wayne.

CQDX, CO OX

Please pass this info rmatio n to all
DXers.

We are once again o n the YASME
t rai l. Th is tim e our Worldwide
YASME OXpedition is lite rally fol
lowing in th e foot steps of Danny Weil,
the first radio amateur in the wor ld to
go forth on a susta ined ful l-time
DXpediti on .

Like Dann y, we are starting this
episode of our OXpedition from th e
American Virgin Islands and under the
guidance and help of Dick Spenceley
KV4AA. Dick, who is now 7 1 years
old, spends several hours on the air
every day. Dick and his wife, Anna,
are bot h very act ive and look and act
much th e same as th ey did whe n we
visited the Virgin Islands 20 years ago.

We will remain here one mo nth,
operat e all bands, phone and DN,
signing W6KG/AJ3 .

From here we plan to visit and
operate from all nine of the VP
cou ntries . Watch for us and work us,
but only one QSO per band per mode
please.

ll oyd Colvin W6KG
Iris Colvin W60L

American Virgin Islands

I'm jealous as all heck. - Wayne .

SYMPATHY

After read ing WB8SWO's letter and
your response in November's 73, I
could not resist gett ing into the act .

As one who has been an active
amateu r fo r almost 25 years , and who
has been a close and co ncerned
obse rver o f the amate ur scene even
longer, I cann ot but sympathize with
OM Toro ssian' s view.

What we rea lly need is not large
numbers of new licensees but more
efficie nt frequency util ization by
those present ly licensed. I realize, of
course, t hat getting amateurs to make
more logical and effective use of the
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amateur bands is probably a lost
cause, but feel it wort h the effo rt to
tr y, rather than expe nd our energies
recru iting more licensees who will
probably follow t he example of their
peers and cluster in the same spots,
compounding the prob lem instead of
solving it .

And why must all newcomers
"come into amate ur radio via the
lowband $800 tr ansceiver route" ?
With home bre w or kit-based equip
ment, a person can get sta rted in
amateur radio for a helluva lot less
than $8 00.

There are no easy solut ions, but
let 's spend a littl e time and effo rt
solving our present problems rather
tha n rushing to create new on es.

Morgan W. Godwin W4WFL
New York NY

Trying to start a new trend, Morgan?
- Wayne.

STILL WAITING

I just thought I would let you kno w
that 73 is the best amateur radio
magazine in the world! Yes - the
world! I've had them from all over:
Austr alia, U.K., Germany , U.S.A.,
Hong Kong. None come s close to 73.

The mail from Peterborough is
good , to o. I got May's issue in May,
J uly's issue in Ju ly, and Septembe r's
in Sept ember. I'm sti ll waiting for
Ju ne's issue of OST, and Jul y's, and
August's, et c.

Keep up the good wor k, and you
can put my name o n the list for the
next 3 yea rs.

Baden J . Melhuish ZL3THO
Christchur ch, New Zealand

IMPRESSED

I have just received your November
issue of 73 and wanted to say I was
very impressed with it . Your art icles
on diffe rent computer and Ie projects
are very helpful to me as a beginner.
Your s is th e first magazine I have read
that has a full catalog for another
com pany. With th at and your limit of
just a few pages instead of half a book
on the contest winners, 1 think I will
have good reading for the next three
yea rs. Keep up the good work.

Les Sullins WB0 KF K
Kansas City KS

BE CAREFUL

T he audio of the TR 2200 A can be
improved by a field mod ificat ion 
tw o 1/16 inch holes drilled in th e
back of the microphone.

I recommend tha t you take the
back off the mike and drill the ho les
just above the "n" and "rn" in the
word "D ynamic ," and then reset
audio gain and deviati on for a vastly
improved radio.
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Circuit boards , schemat ic diagrams,
beaut iful photos, and detailed instr uc
tions are not available. Just be carefu l
- the microp hone element itself does
not need two 1/ 16th inch holes! Only
the back of the case!

I enjoy reading you r magazine.
Robert Behar WA4HCI

Cofumbus GA

Holy mike-ral. - Wayne.

DRAKE SCOR ES

What with all the publicity abou t
the rip-offs by Trigger Electronics, I
tho ught 1 would add my bit about a
company tha t offers excellent service
after th e sale - R. L. Drake. I had
occasion to ut ilize the ir service on my
T4 XC, whic h had developed a recu r
ring problem with the balanced
modul ator, and I would like to
reassure you r readers tha t R. L. Drake
Compan y certainly sta nds behind
the ir prod ucts and really pract ices
exce llent customer service relat ions.
Mr. Bill Frost of th e Drake Service
Depart ment was most helpful and
coo perative. I find it quite refreshing
to find th is attitude in a company in
this day and age,

Mark Witmer WA6FXM!9
Great Lakes IL

TH E VLF CAPER

I (and ot hers) wou ld like to see an
article or two in 73 on con st ruction of
simple VLF (very low frequency)
antennas and receivers or converters.
And what, exact ly, is propagation like
at VLF? Believe it or not, it is very
diff icult to find anything on t his
subject, although I've foun d a few
incomplete hints here and there. I'm
certain that many 73 readers wou ld be
interested , provided they would be
to ld as muc h as possible about the
interest ing, weird, sec ret and some
t imes totally inexplicable things going
on down at VLF.

It is th eoretically and in fact pos
sible to radiate any frequency abo ve
zero Hz as rf and to receive it - no
matter how low. During WW II the sly
Germans wrapped a one turn loop
antenna around a mountain and keyed
the 50 Hz power line into it th rough a
t ransformer to send secret CW rnes
sagest This was t ransmitted as rf, not
merely hum. It was quite some t ime
before ou r agents learned of th is,
because almost no one (except t he
Germans tl had receivers capable of
tu ning down that low. The mou ntai n
happened to contain magnet ic ores
which improved the system gain.

large VLF anten nas can operate
quite efficiently when buried and thu s
invisible (how many do n' t we see?).

Now t he US government is
equip ped with VLF receivers and
tran smit ters for cert ain special (and
often secret ) purposes. The Navy
recently began using t he 30-300 Hz
band for communication with its

submarines, as th is band penetrates
wate r quite well. The Navy also uses
other VLF ba nd s. (And I meant
30 ·300 Hz, not kHz.!

A few years ago a US secret (CIA)
agent was caug ht in Cuba send ing
secret messages by a complete VLF
outfit in a briefcase. Obviou sly, these
frequencies are st ill con sidered "safe"
because of t he general lack of VLF
receivers.

Various natural objects in space
occasionally generate weird VLF
signals th at sound like the sound t rack
of a science fict ion movie. Lightning
also generates weird VLF signals, and
th e m echanism isn't co mpletely
understood.

WNV has an experimental outl et at
19 kHz and a permanent one at 60
kHz. Complex and comp rehensive
ti me codes are sent digitally, which
should inte rest computer freaks. VLF
is more reliable and provides higher
accuracy than is possible with WWV's
other frequencies.

Perhaps you have read some of
John A. Keel's books and artic les on
UFOs and ot her paranormal phe nom
ena. Keel knows one or two hams who
have ancient WW One receivers
capable of tu ning down to abo ut 3
kHz. Keel doesn' t say if tubes
teudlc nsj were used in these part icular
receivers. However, tubes did exist
during WW I, tho ugh they were very
new. VLF was used ext ensively dur ing
th e early days of radio com munica
tions. Som e t ransmitters used mechan
ical ac generators puttin g ou t rf at
below 100kHz. This was not a spark
gap system.

The fortunate hams with these
ancient VLF receivers have received
and recorded voice t ransmissions
speaking no know n Ear th langJage!
They are not Earth languages in code
or Earth-language sounds in code.
Occasionally it sounds like dogs
barking to each other , but usually it is
a defi nite but unidentifiable language.
Expert linguists have listened to the
tapes and have been unab le to identify
the languages used. Keel suspects that
t hese tr ansmissions are precisely what
they appear to be - unearthly - that
these are UFO communicat ions, th at
the UFO entities know th at we have
very few VLF receivers.

Maybe our government knows
much , much more abou t UFOs than
they admit.

Designing a reasona bly simple but
reasonably sensit ive and selective VLF
anten na and receiver or co nverte r
would not be without problems. For
example, it would be diff icult to
physically realize th e tuning ci rcuits
with standard, readily available
components. The co ils would requ ire
far more induct ance than is usually
used in receivers and converters,
(Early receivers often had huge coils.)
Th is problem wouldn' t be so bad if
yo u want a single frequency receiver
or co nverter, but I want one capable
of covering th e who ie VLF ran ge, so
that I could tune around and perhaps
d iscov er someth ing interesting.
Neith er would standard tuning capeci
tors be optim um for VLF. The sclu-

tio n might lie in one of the new
techniques to synthesize inductance
or capacitance.

Clyde E. Wade , Jr .
Litt le Rock AR

Sounds like a bunch of bat guano to
me, Wade. And as far as tuning in
audio frequencies is concerned, it
doesn't take huge coils, only some
audio transformers. Once you've
received the audio signals from an
antenna, they are audio signals. If you
transmit them by ether via an snten
ns, then they travel at the speed of
light if you put them in a loud
speaker, they travel at the speed of
sound. If you detect the sound waves,
you get audio . . . and if you detect
radio waves at audio frequencies, it
should be audio. Is there something I
don't understand? - Wayne.

HATS OFF!

J ust a short note to let you know 1
app reciate and am wholly in favor of
your attitud e towa rds yo ur adver
t isers. I'm particularly in favor of
having your readers app laud the
specially good ones.

In , that category, here's some
applause for Tuft s. I recent ly made a
couple of crystal orders to th em,
which were bot h de livered with what I
considered amazing speed. On the
second order I had a crys tal which
wouldn't net quite right so I returned
it to them . I mailed it back from
Arizona on a Monday and was abso
lutely amazed to have the rep lacement
crystal back in the Thursday mail. My
hat is off to Tufts - they have one
satisfied custo mer.

Bill Hosking W7JSW
Scottsdale AZ

WARBLE, WARBLE

You can put Bullet Electro nics
back on your list of great people .
Apparent ly the biggest prob lem I had
with th em was due to the mail system,
as I got a refund check and a Warble
Alarm for all t he probl ems. It turns
out they were out of stoc k on th e
product I ordered. Enclosed is a sub
script ion request for Kilobaud Maga
zine.

Martin Peck WB0JMO! KG6
Guam

What do you do with a Warble Alarm
on Guam? - Wayne.

COUNT YOUR BLESSINGS

Thoug ht you might like to know
what amateu r radio in Okinawa,
Japan, is like. I can speak only for
American hams who are servicemen
and women sta t ioned here, but our
brothe rs and siste rs in the states have

Continued on page 140



for you

Another*•

SAVE
vvit h a

SS2K KIT~$189
or

SS2 WIRED }28tS: $225

C1 FAST/SLO'SCAN
CAMERA $385

MONITOR
FEATURES:
Osci lloscope display of SSTV signal
Rugged - mod ular - industria l grade
Modu lar Construction
Independent easy to use controls

CAMERA
FEATURES:
Use Cl camera with your home TV set
Has both lo ng distance and c lose -up features
Adjustable frame size
Built-in slo -scan bar qen for transmit
Focus on a postage stamp

ACCESSORIES:
P'l Po laroid adapter for hard copy photos $ 34 .50
Vl v iewing hood $ 14 .50
T1 t ripod $24.95
CK256 line conversion kit availab le

Henry Radio
Los Angeles, Calif.

Hobby Indust ry
Council Bluffs, Iowa

Mr. Keith Roberts
P.O. Box 677
Bedford, N.S _
Canada BON 1BO

Goldstein's
Pensacola, Fla.

Harrison Electronics
Farmingdale , N.Y.

CFP Enterprises
Lansing, N.Y .

Barry Electronics
New York, N.Y .

AVAILABLE NOW:
Order factory direct or from our distributors. See Below

A and W Electronics Electronic Distributors
Medford, Mass. Muskegon, Michigan

Argon Electronics
Miami Springs, Fla.

A-G COo, Inc_
Imperial. Pa.

Amateur Electronics Supply
Milwaukee, Wise.
Cleveland, Ohio
Orlando, Fla.

VenusScientific Inc.
The company that put high vo ltag e o n the moon , now br in gs y o u e xpand ing amate ur rad io
t ech no logy .

399 SMIT H STREET
FARMINGDALE, N .Y . t t 7 35
PHONE 516-293-4100
TWX 5 t O-224·6492 , ~

*THIS OFFER GOOD FROM NOV. 1 THRU OEC. 31, 7 6
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Among the attendees was KTLA-TV personality Johnny Grant WA 6MJV, here
being greeted by Jim Hendershot WA6 VOP of the SeRA.

ILooking West
Bill Pasternak WA61TF
14725 Titus St. #4
Panorama City CA 9 1402

T hose of you who happened to
read my special art icle on total
coordinated band plan ning last June
may remember tha t I stated therein
something to the effect that the
mu lt i-mod e VHF t ransceiver would
have a rath er large effect on the
operatin g habits of many an amate ur.
Th is innovation would not only put a
bit of diversity into t he afo remen
tioned "operating ha bits," bu t would
also call fo r a revision in our th inki ng
in matters of V HF coor dination so as
to protect t he integrity of all VH F
special inte rests, not just VH F
repeate rs. Perhaps a better te rm than
coordinat ion would be band planning,
tot al volunt ary band plann ing from
wit hin the amat eur com mun ity.

While t he mail respon se to this
art icle was about evenly divided, it
seem s th at th e great est f lack was
received fro m " repeater peop le," both
owne rs and users who felt t hat while
coordination was important fo r t heir
mo de, t he same did not hold t rue for
other mo des. On t he surface , and
most importantly by to dav's operat
ing stan dards , a good part of th eir
rea soning may ho ld merit . The
opponents cite th e fact that repeaters
are coo rdinate d to spec ific chan nel
pairs, whil e ot her mode s have the
ability of a VFO to scamp er about th e
band. Fine, but what thes e repeater
peo ple fail to und erstand (due mainly,
I suspect, to lack of knowledge on the
way t hese other modes ope rate ) is
t hat in many areas SSB is begin ning to
ch anne lize itself in a simila r way to
t he way FM and FM repeaters chan
nelize. If you are involved in VHF
modes ot her t han FM, you will
probab ly und erstand what I mea n by
"p rotec ted calling channels," "O X
mon itor ing chan nels," " local rag chew
channels," etc. In diff erent parts of
the country t he terminology diffe rs,

but t he object rema ins th e same: th e
setting aside of specific freq uencies,
mainly on two meters aro und 145
MHz, for a given speci f ic use on a
gent leman's agreeme nt basis. Does all
t his sound a lot like bot h chan neliza
tio n and coo rdina t ion? Are t he
similar it ies now a bit more evident?

I suspect t hat as mo re amateurs get
t heir hand s on t hese little gems, some
form of "coordination" will take
place, whet he r it 's nat iona l in nature
or just on a local leve l. However, we
have a rather special opportu nity right
now, an oppo rtunity to get t hose lines
of communicat ion built and t o wor k
tog et her o n a level not limit ed to t he
coverage area of ou r favor ite re peat er.
We have an op po rtun ity to plan fo r
the fut ure in a man ner not no rmally
with in our reach. Getting to know one
anot he r on a loca l level is t he firs t
step, learning a bit about the other
guy's favorite mode of ope ratio n is
the second, and learning to int eract
with one another is by far the most
importan t.

Call it ban d plan ning, coord inat ion
or what have you. For each mode and
each specia l int erest to assure it self of
longevity and viabi lity, "coord ina
tion" on some level will happe n.
Wouldn't it be nice, th ough, if we all
got our act toget her and were the
same natio nally? To t hat small minor
ity of "FM repeaters only" peop le
who seem critical of t he ideas of
ot hers, remember that those band
planning other modes learned thei r act
fro m what you have accomplished.
You were the ones who succeede d in
do ing th e impossible when virtually

. everyone t hought it could not be
done. You provided the leade rship for
you rselves, and whether you rea lize it
o r not , yo u seem to have done so for
ot hers. Your obl igation is clear: to
offer guidance to ot hers when they
request it , regard less of what mode
t hey may operate . It 's the unwr itten
obligat ion of t he broth er hood upon
which amateu r rad io is built. It's also

part of the challenge of amateur
radio's fut ure, and t he off icial stat is
t ics seem to te ll us th at we' re gro wing
in number. Amateur rad io going
public th rough a rather well-coo rd i
nat ed public relation s effort seems to
have tu rned the t ide. This means more
amateurs and t his in turn means mo re
individuals invo lved in each mode. To
VHF and UHF thi s means more
repeat er operato rs, mo re repeaters,
more RTTY, SSB and probab ly even
more AM among oth er modes. Even
more ATV. Each group will indeed
need spect rum and, by ca refu lly
plann ing now, we can make sure tha t
it's t here in the fut ure. Think a bout
it !

While on t he top ic of modes other
t han FM, and specifically speaking
about two meter SSB operation, let
me introduce you to a rather int er
esti ng group out of Fort Wort h, Texas
known as "S ide Winders on Two" or ,
as they call t hemselves, simply
"SWOT." Len Hoops W5JTA, SWOT
Secre t ary. was kind enough t o send
me a press release abo ut t he OX
accomplishm ents of his group and also
put "L W" on t heir newsletter mailing
list .

More about t he OX in a moment ,
but fi rst a bit abo ut t he group itse lf.
These are a group of amate urs int er
este d in seeing what ca n be acco m
plished wit hou t t he use of a rad io
relay device on the tw o mete r ban d:
to see how far one can talk using
ot her modes and op erat ing procedures
t hat can't be fo und on FM repe ate rs.
They see this as an exc iting challenge
t o th eir ind ividual and collect ive skill,
and t his summer t he pe rseverance of a
number of their membe rs paid off. On
July 29, 1976, fou r of t heir number
had t he opportu nity to make DX
contact with a number of Californ ia
stations. On th e Texas end t he re were
WB5MEV, WB5N LB, WB5ACO and
Len W5JTA. The stat ions that th ey
wo rke d were WA600C, WB6HDB and
WA6DVX in LA, as well as W60PO in
Fresno. In addit ion , t he report con
t inues that another SWOT membe r,
WA5SMA, in Vernon, Texas also
QSOed with WB6HOB, and K5UGM '
while mob ile nea r San Antonio also
wor ke d a 6-lander. Bill Brady
WB6 HDB happens to be a fr iend of
mine, and when I caug ht him on one
of ou r loca l FM systems, confi rmed
his contact s.

In a rathe r beaut iful letter from
Len at a later date, he gives credit to
the advent of t he mul t i-mode VH F
trans ceiver fo r providin g more diver 
sity to his ope rati ng hab its and giving
him th e cha nce to get involved in SSB
and two met er OX ch asing. 1 have said
man y t imes before t hat a who le dif 
ferent wo rld exist s be low 146 MHz
and SWOT is another example of th is.
Just t une dow n there, o r to six, o r to
t he low end of 420 to see fo r yoursel f.
Now part two of K3BNS in Los
Angeles.

Even " Looking West" got its
chan ce now and th en to pose a few
questions to John. Amo ng them was
one th at I feel is rath er important,
because in my op inion John's answer

gives a bit of a hint as to what future
report s on restructu ring and deregula
tion might hol d and, moreover, who
will he lp him in fo rmulating same.

My quest ion was as fo llow s: " 10
mete r repeat ers are now legal; cross
band repeaters are lega!; Tec hnician
class operato rs are coming ou t on 10
meters. Is anyt hing going to be done
about th is and whe re does a Techni
c ian class operato r sit if he happens to
be on a repeate r t hat is being repeated
to 107"

John's response was t his: " We have
an ou tst and ing dec ision to make on
20282. You know that was very care
fu lly labeled 'F irst Report and Order '
(virtua lly everyone in attendance
laughs at t his co mment ) and th at
business of th e 10 mete rs would so lve
a problem if we went ahead as pro
posed . (I must assume th at th is is a
reference back to my ques tio n as
aske d and the conte nt t hereln.] But I
th ink th ere is another issue we've been
kind of waitin g to hear peop le start
tal king abo ut , and t hat's with th is
newest change and the new st ruct ure
we have, which I guess every body's
reasonably happy with . The on ly
difference now betwe en Techni cian
and General is th at code test . ..
tel egrap hy . .. that's th e onl y differ
ence in t he requirements. So what
sho uld be the difference in pr ivileges?
Th e co mmunicat ions act says t hat t he
FCC is responsible fo r establishing
qua lificat ions for radio operato rs and
making sure t he license (possibly
licensee a case of tape drop-out
muffle d one word here) and t he
qua lif icat ions as established are con
sistent wit h t he dut ies they have to
perform ."

Q ues t io ningly Jo hn cont inues:
"Maybe they should be given all th e
General phone frequenc ies . . .? We
t hou ght tha t m ight be somet hi ng th at
amate urs might want to cogitate."

Now bac k to some questions posed
by ot hers present: "There have been
some bills in t he Com municati ons
Sub-Com mittee (referr ing to Con
gress); one in partic ular is t here right
now abou t fo rcing the ente rta inment
(elect ro nic) industry to imp rove their
designs so t hat t hey wouldn't be so
subject to interference. I understand
t hat th e Comm ission has been asked a
num ber of t imes in t he past to present
an opin ion on the se bills, either pro or
can, and t hey failed to do so, and this
has happened now for a couple of
years . Do you know what's happening
now on tha t?"

John : " Yes, t hey ' re wait ing for t he
Congress to ask them what it is;
t hey've been asked by eve rybody
oth er than Cong ress, and it would be
inap pro priat e or presum ptive to
comment on anything th at is still in
su b-committee. The Comm ission has
not taken a posit ion; I've heard it
discussed bot h ways. The problem of
suscepti bility goes far beyon d just
t elevision receivers and radio receivers
and so forth. You know we have some
unp lanned receivers; I' m sure you 've
hear d the sto ries a bout the public
address system s, organs and stereo
amp lifiers in church es t hat pick up
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The S.F. Valley A.R.C. honored John by awarding him "n onorerv
membership." Here John places his "Hancock" on the bottom line to accept
this honor.

some things at inappropriate t imes.
Wheth er the Federal Governme nt
shoul d be gett ing into regulat ory
matters to th at detail in th e present
climate - well, I am sure you app reci
ate how that might be: '

Quest ion (same quest ioner pur suing
the pci nt l : "Well, with all the RFI
complaint s I am sure are down at th e
off ice there in Washington , it wou ld
seem it would present a pretty good
argument in favor of some more regu
lation on the (elect ronic) entertain-
ment industry; at least someone
should be made aware that this is
available for Congress to look at."

John: " There would have to be a
great deal of funds, of cou rse. to make
that system work . Our labs wou ld
have to be enlarged, for instance, and
the statt enla rged, and sta nda rds set
on all thi s equ ipment ; they wou ld
have to be brought into the labs to
make sure they meet all these stan-
dard s and it sort of elevates that
whole area maybe beyond what a lot
of peo ple thi nk it should be; that 's
where th e dilemma occurs."

For some reason, the subjec t o f CB
radio and the CB service was on many
minds. A number of quest ions were
asked abo ut CB and CB expa nsion.
Among them was th is one: " I've read
in the newspapers that 40 more CB
channels (note the questioner's erro r in
stat ing 40 more rath er than 17 more
for a total of 40) are being ope ned as
of th e f ir_st of next year. In view of
the well-publicized chaot ic conditio ns
which have prevailed on the CB bands,
and th e amounts of illegal act ivity and
the inability of the regulatory agencies
to control this, what is the reason for
giving CB even more channels th an
the y have now. Can you answer tha t,
please?"

John (his answer very concise and
to the point) : "Yes, that 's what th e
pub lic wante d and of course th e
Commission is the re to serve the
pub lic."

Question : " Back on the subject of
licenses: For insta nce, you have a
mail-orde r license. As of the 23 rd of
Jul y, you have grandfat hered all
Conditional Technicians to be as
normal Technicians , is that right?"
J o h n responds affirmatively and
quest ioner continues : " Since you are
already a Technician, you 've passed 5
wpm ; do you have to retake the
written examination when yo u go in
fron t of the FCC examiner for your
General?"

John: " No, you just come in and
tak e you r 13 wpm and then you get
the General." Quest ioner thanks Joh n
and then John kiddingly adds: " Hope
to see you there shortly ." This brings
a chuck le from the crowd and John
con t inues: " I thi nk we have come
more than halfway; I think you ought
to come a littl e bit too. The Techs I've
tal ked to have all exp ressed their
desire to move forward."

Question: "Joh n, I'd like to com
pliment you on getting t hat Tech
nician and Novice thing togeth er; you
know, the idea that the Techn ician
now can also use code. I think we're
all anticipat ing when the second shoe

will drop with regard to the oth er
t hings tha t are in the cook er . Do you
have any idea when we' ll be getting
some fu rther infor mation on some of
the other pro posals that have act ually
been sent forth? "

John : " Yes, you know we got that
through. I had to literally stand up in
front of the Comm ission and swear
that absolut ely nobo dy wou ld be
unhappy with those changes we made
and I thi nk tha t my credibility is still
good, so may be we can move o n to
some additi onal th ings. One I get
asked abou t a lot is the additional
phone privileges for Technicians; I
think the re are some sub-bands in the re
we propose to eliminate, maybe move
down to HF and so forth. I know that
all the Tecbs are interested in that,
but I don't see all the hurry . I really
thi nk the Teens have made out pretty
good in th is; it 's even easier to move
up to General and so forth. I'm sure
we don 't want to have everybody take
the Novice license. move on to Tech
and then just stop. We want to leave a
little bit of reason to move on up ."

One part icu lar questioner became
involved in a rather interest ing two
way Q&A period with John on the
subject of willful and maliciou s
jamming and what could be don e by
both amateu rs and the Commission.
Earlier, during the seminar, Joh n had
descr ibed working with the local FCC
engineer in charge as a starting poin t,
but the information garnered from
thi s particular Q&A sub-sect ion is
particu larly interesting. Here is part of
it :

Quest ioner: "Man y of your local
police agencies have reserve programs;
you have reserve off icers and deputi es.
Is it conceivable, since you are a
regulatory agency, to appoi nt Field
Engineers (I assume that the ques
tion er refers to appo intment on a
voluntary non-remunerative basis).
either electronic engineers with many
years amate ur expe rience or perhaps
peo ple in the Department of Justice
who can prosecute, or sworn officers
of local police agencies who are also
amateurs? Is t here any such thing
possible?"

Joh n: " I do n't know . That was
broug ht up by several po lice off icers
on occasion to me and I've checked it
out with our attorneys and they' re
not quit e sure if the 'Act ' does
permit that or not . We've also thought
about t he creation of, fo r lack of a
better ter m, the FCC Auxil iary. For
instance, if we could set up a good
system for giving exam inations, then
the field people wouldn' t have to tie
up the manpowe r; abou t half the
manpower is t ied up in giving exam
inat ions and answering questions for
the pub lic and so forth. That money
cou ld be repro grammed toward
st raight hard enforcement work.

" I have heard th e Chief of the
Enforcement Bureau ta lk about th is
and ask what it would take: FCC, just
tell us, how much would it take to
clean out all of it? (I suspec t thi s
means all violators in both CB and
amateur services). That' s sort of a
staggering thought. Maybe t hat 's not

the way to do it. The best example I
can think of is how amateurs do it ; it 's
got to be a self-enforcement system if
it 's ever going to work. If you can' t
get people to realize that this is for
their own benefit, t hen you can write
all the rules you want, you can put all
th e po licemen out there you want,
and it' s st ill not going to work. There
are sti ll going to be those bananas who
cause t rou ble; and get on our repeat
ers and act out the writing on the
wall's graff iti and all t his other junk
th ey do these days. So they are
loo king at other ways, particu larly in
CB, to try to convince them of more
self-enforcement; they point at t he
amateur service as one example of
how thi s works.

"One of t he things the y ( I suspect
th is refers to quest ions asked by
CBers) ask is 'What can we do? ' Well, I
think a lot of it has to do with t he
callsign. In the CB service it sort of
grew up that you didn 't use your
callsign. You didn't ident ify to th e
world who you were. You became
some mysterious stranger. You were
anonymous and t his raised the inclina
t ion to make mischief. Now, t hat has
never prevailed in the amateu r service.
Amateurs have always been ext remely
proud of their callsigns and ' we
pro bably do more arguing with ama
teurs about callsigns th en any other
th ing. They ' re very, very proud; they
listen to the 10 minute identi fication
rule; some guys give their callsign 10
times in one minute (chuckle from the
audience). And when you have a
situation like tha t , where people are
saying who they are and the y're
willing to sta nd up and identi fy
themselves, they behave t hemselves.
They' re respons ible people. And that's
one of the things we always try to
pa int out to the caers: use their
callsigns."

Questio ner interru pts John and
asks: " I would agree with you th at
amateurs don 't want to be over
regulated ; I probably cou ld speak for
everybody in t he room fo r t hat . As
you very well know , it doesn't take an
amate ur license to steal an amate ur
radio ; they look in the car just like

those other radios. (John interjects
the fact tha t his two meter radio had
been purloined, th en qu est ion er con
tlnues.] They also got mine once, but
the point is, that once he has got it
and he can't sell it, he plays with it .
Th is is mushroomi ng. The callsign
means noth ing; you have people who
are amateurs, qua lified for their
license, who don 't kno w enough not
to talk to th at individual and they
create ten t imes th e prob lem tha t
would normally be."

Joh n asks: "I s that really right?
We've had th at problem in our area
and in just abo ut every case the
amateur s have been able to solve it."

Questioner cont inues: " We have a
pro blem here in the Los Angeles area;
it's been going on abou t 3 to 4 weeks
now with tw o part icular individuals
who jump from frequency to fre
quencv. We are just now, because of
th is situat ion, organizing a cross-fre
quency coordinat ion which should
have been done a long t ime ago. The
pro blem is getting severe, in tha t the
amateurs are adding to it with their
own illegal comments." (Note : For
those among you who are unaware, it
is a direct and major violat ion of the
rules and regulat ions to enter into
QSO with or converse via the radio
with a non-licensed/non-identified
station.)

John inte rjects emphatically: "That
does not work!"

Questioner: "Yes, but it' s being
done!"

John: " That' s what they want ; the y
want attention. If you let them do it;
they' ll just keep doi ng it ." (Note:
Remember that I have written in the
past abou t never giving any form of
recognit ion to one who willfully plays
havoc with you on your favor ite
repeater? Ignore them; "r-Hunt the m
down, what have you. Sut again - no
matter how much it hurts, never give
recognition and thereby an audience
to a jammer - never.l

Quest ioner: " If we can't solve the
problem, it will grow."

Continued on page 132
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In Pursuit of the HFers

takes .....nat Smith calls "close-in mon
itor ing:' and t he record shows it 's
bee n a pretty hit o r miss operat ion.
[ Duri nq the WESTCARS mess, several
stations were "c lose-in mo nitored " fo r
weeks, wit h only one license revoca
tion result ing, and that vio lat ion was
not directl y related to th e net inte r
ference problernll

Net int erference pose s a speci al
d ilemma. Smith says t here are really
two sides to t he sto ry. The net fee ls
that t hey have more right to the
frequency, even in non-eme rgency
sit uat ions, while t he interfering sta
tio ns view the net as an unof ficia l
t heft of frequency. Sm ith says it's a
ticklish situation, which has to do
with the nature of net op erations and
the diffi culty of proving interference
co mp laints. "A mateu rs as a group
must put th eir heads toge t he r and dea l
with it: ' says Smith, who admitted he
did not have a so lut ion . (Smit h
himself is an amateur.)

What can t he amateur do about net
interference and th e HF bootleggers?
A ppare nt ly no t much. Despite
pu blished report s th at amateu rs
played a ro le in th e New Je rsey bust s,
Smith says reports from hams can
onl y provide an indication of the
extent of illegal act ivity. Actual "close
in monito ring" is the only answer in
Smith 's view, a lthough FCC is not
about to t urn down ham help. To the
co nt rary, t hey are inte rested in any
informa tion th ey can get . The key is
self-policin g and field enforcement
against th e "hard core" violato r.
-Fortura tetv t he amateu r service has
not required t he kind of effo rt FCC is
mounti ng against the HFers.

I ncidentell v, anyo ne wonde rinq
ho w th e monito ring sta t ions are going
to tell Novices from the rest , now that
WN calls a re no mor e, can be assured
FCC knows ... each monitoring
station has direct 24 hour access to
the Gettys bur g com puter.

Warren Elly WA1GUD/1
Associate Editor

and pick out the worst of t he bunch.
Then t he agent s visit a local federal
judge, obtain searc h warrants and US
marshals, and mak e their raids abo ut a
week aft er setti ng up.

As Smith put it in our 73 interview,
"We don 't expect to ever have t he
resources to put a cop on every beat
. . . a monitorin g van in every c ity . . .
bu t we do plan to use ed uca t ion and
voluntary com pliance along wit h t he
fede ral co urts when necessary ."
Education and pee r pressure t um out
to be th e FCC's best weapons, du e to
th e ext reme shortage of enfo rcement
sta ff. Smith adm its he is hard pressed,
and agrees FCC can only concentrate
on t he " ha rd core" HFers, CBers and
amateurs.

The amateur service has no t been a
major problem, according to Smith.
Delibe rate int erferenc e is probably t he
b igge st am ate u r hang-up , with
ext reme diff icu lt ies in proving cases in
court. Smit h says FOB monitoring
vans have spen t weeks listen ing to
suspect ed amateurs, onl y to come up
empt y-handed, The agents must be
able to prove whe re t he t ransmissions
came from in a co urt of law. That

stopping th e Atla nt ic Ocean from
reaching the beach; I've been assigned
one man wit h a broom .. . and he's
sweepi ng as fast as he can ." Smith
says FOB has 4 teams of agents, five
men to a team. That 's twenty agents
against more than 30 thousand illegal
SSB HFers! What's mo re, t he FOB
now has less perso nnel th an it did 28
yea rs ago, before the communicat ions
boo m!

Despite t he odds, FOB has man aged
to make arrests and get co nvict ions
from fede ral judges . Acco rding to
Smith, recent operatio ns in Birming
ham AL, Newark NJ, and Des Moines
IA have nailed 23 HFers with fines
and confi scated equ ipment in th e
t housands of do llars. As you read t his,
FOB agents, US marsha ls and fede ral
search warra nts are coming down on
ano th er group of illegal ssa opera
tors. (More on th e late st raids com ing
up. I

The FCC is concentrating on indi
vidua l users , hop ing to prosecute
enough of th e HFers to discourage
growth of outlaw SSB. Norm al
pract ice is to send an FOB team into
an area, monitor fo r several night s,

hJ
visiting views from around the globe

Here at 73 we rece ive dozens of
ham club bu lletins and other publica
t ions each mont h. One of the newer
ones we' re getting is ca lled sseNews,
published in Daytona Beach FL. It 's
not fo r hams operating ssa ... th e 20
page magazine is a imed at peo ple
runn ing SSB (and kWsl betwee n th e
CB band and 10 met er amateu r band.

SSB News is filled wit h advert ising
(ham tr ansceivers, linear amplifiers)
and advice to the so-ca lled "Hsers.'
" Your signal s are heard in for eign
coumrtes •.. and when a ham reports
a vio lat io n ... heads w ill roll and ta ils
will be busted!" warns an article
ent it led " Trouble Ahead." The author
goes on to urge H Fers to st ick to the
dec ision of th e HF Regio na l Adviso rs
meet ing at Colorad o Springs . .. th at
all HFers use 27.425 MHz and 27.325
MHz as ca lling frequ encies, wit h
27 .315 to 27. 585 MHz set as the " HF
band" The re's even a VHFers organi
zation , with calls and number s
but , of cou rse, no last names.

What does t he FCC thi nk of all
t his? Richard Smith, Chief of FCC's
Field Operat ions Bureau ( FOB), put it
this way : "I 've been given th e task of

The 75m Follies
It 's getting so t hat I am almost

ashamed to tu ne ac ross 75 meters in
the evenings when demonstrating ham
radio to a visitor. In case you weren 't
aware of it, t here seems to be a grou p
of individuals do wn there who feel
t hey must use amateur rad io as a
platf o rm to spew forth t heir pe rsonal
po lit ical and socio logical ideals, whi le
usin g t he guise of an " amateur net" as
a cover.

I am even more angered by the
" Priscilla Goodbody " brand of ham,
who fee ls it is his duty to uphold

"motherho od and app le pie" by
bending th e law to his own mea ns,
and using his station to jam and harass
the others. Frankly, I find t he jammer
even mo re disgusting th an th e rhet ori
cian.

How, t hen, do you handle such a
sit ua t ion? First , we must realize that
whet her we like what is being said or
not, there are laws t hat must be
obeyed to protect all of us. We m ight
not like what th ey a re saying, but
t hey are ap parent ly ope rat ing wit hin
t he limitat ions of t he ir licenses and

t herefor e are lega l.
There is a rather simp le and obv ious

solut ion, one we have seen work on
VH F repe ate rs time and time again.
Obviou sly, for t hese peopl e to keep it
up night after night , t hey mu st assume
t hat they have an aud ience. Thus, the
attent ion rendered in t he form of
malicious jam ming is like a " Linus
security blan ket: ' As long as t here is
jamming, the afo rement ioned hams
will know t hat there are peo ple listen
ing, and will do t heir best to enterta in
th e audience .

Take away the audience, and 'Nhat
do they have other th an each other?
Noth ing. no reason at all to exist.
Many repeater systems now instr uct
their users to igno re and boycott
jammers. Why not ap ply t he same
log ic to t he 75 meter pro blem? We
should exert peer pressure and c reate
a no-hams-land at least 10 kHz either
side of them . . give th em a clear
berth to spew forth their rhetoric and
hope th at in do ing so one of th em will

make a slip and give th e FCC mon itor
ing facilit ies what t hey need to handle
the matter.

Remember, no one is pe rfect, and
t hough it may ta ke so me t ime, they
eventua lly will make th at slip. In the
interim, the best thing we ca n do is
make sure the rest of th e wor ld is
made aware th ese peo ple do not in
any way reflect t he feelings of the vast
major ity , and indeed that they in no
way rep resent t he t rue scope of inter
est and values he ld by American hams.
If t here is one tragic aspect. it is that
t hose involved a re amateu rs. Bot h th e
rhet or ic peddlers and jamme rs are t he
kind t hat will hurt us at t he 1979
WARC, th e kind of ha rm that might
well spell an end to ham radio as we
have all co me to kno w and love it . We
all agree th at a way must be found to
sto p t hem, and taki ng away t heir
audience, th eir very reason to exist, is
t he best alternati ve. It's in your hands.

Bill Paste rnak WA6 ITF
Panora ma City CA
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Stealingand Dealing

Targeted

Okino Tori Shima

In Los Angeles the emph asis may
soon be shiftin g from counterfeit ing
to grand larceny and dealing in stolen
merchandise, as the investigat ion of
crime in th e electron ics industry
mounts. The Los Angeles County
Distr ict Attorney's office, a lready
heavily invo lved in chec king the
affa irs of Pacific Semiconductor in
Inglewood , has launched a separate
pro be into the thef t of compute r
circui t boards valued at 8.7 million
do llars f rom Xerox Corp., EI Segund o.
Oth er elect ronics companies, particu
larly in northern and southern Califor
nia, are expected to aid in the inves
tig at io n by revealing previous ly
suppressed burglar y informat ion.

Early information indicates that US
el ect ronics companies have been
plagued for the last f ive years by
unso lved "inside jobs," many of
which have been carefully shielded
from pub licity by the companies
involved.

Although the invest igat ion of pos
sible crimes co mmitted at Pacific is
focusing on coun terfe iting, a diary
kept by pr ivate investigator Gary
Williams also contains references to
the market ing of stolen goods. Under-

In Chicago, at the Atto rney
General's off ice, Assistant Attorney
General Howard Kaufman and his
assistant John McPhee are swamped
with mail. Kaufman heads the Illinois
Consumer Fraud Division , and he's
suing Irael Treger W9 IVJ. Treger owns
Trigger Elect ronics, t he target of
scores of ham comp laints. The fraud
division has processed more than 200
from hams in all 50 states. The prime
com plaint is non-delivery of ordered
items, despite receipt of cance lled
checks f rom t he buyer. The AG's
off ice has asked the cou rt t o perma
ne nt ly stop Treger from doing
business, and distribu te his assets.
McPhee says Trigger used FCC listings
of new licensees to ship cata logs,
prom ising quick delivery and avail
ability of several lines of amateur
equipment. (A look at past letters to
t he editor column will indicate the
results.) Trigger order s, when t hey
were filled, took mont hs. And more
often than not t hey went unfilled.

McPhee to ld 73 his f iles show at
least 3 years of mail order prob lems at

The quest ion of the Oklno Tori
Shima appro val for t he JARL 50th
anniversary and the act ions of the
AR RL headquarters staff in bend ing
th e crite ria to approve the " new"
country stat us for th is mostly sub
merged reef have been with us all
th rough t he spring of 1976. Bitterly

cover agent Williams was hired by
Fa i rc h ild , Intel, Motorola, and
Nat io na l to in fi ltra t e Pacific.
(Signet ics joined th e group later.)

Williams sta rted work on March 3.
He delivered approximate ly 120 pages
of com mentary on the PSI operat ion
to Robert Ewen, an invest igator for
th e LA County District Att orney's
off ice, on May 25. (Ewen has also
been assigned to the Xerox case.)
Search warrants were issued and PSI
and tw o related compan ies were
raided on J une 3-4. According to
Mitchell Harris, Deputy District
Attorney for major frauds, the raiding
marshals seized "e quipment for the
alterat ion or remarking of manu-

Trigger, and in early October his
offi ce filed an amended complaint ,
charging T rigger wit h false pract ices.
It seems th at Treger had agreed to pay
off his credito rs through a verbal
arrangement wit h McPhee' s predeces
sor , but failed to comply. As McPhee
put it, " I saw a lack of act ion . .. and
now it 's time t o go after him." On
October 8th , the State of Illinois took
t hat act ion.

The Fede ral Governm ent may get
into the act as well, on grounds
Trigger may have violated sect ion 5 of
the Federal Trade Act. That is the
so-called "Truth in Advert ising" pro
vis ion, which requires advertise
ments crossing state borders to live up
to their claims. Trigger was repo rtedly
given three weeks to comp ly, but legal
observers say a Federal suit can be
expected. The Post Office also
conducted an investigatio n into Trig.
ger, but reportedly decided not to
prosecute , because they cou ld not
prove intent to vio late t he postal laws.

Hams who have lost money in t he
Trigger mess do have some hope to

opposed not only within t he JARL
but by amate urs and amateur groups
in oth er countries as well as within t he
U.S., many were waiti ng to see what
the ARRL Board of Directo rs would
do with the prob lem at t heir July
Board of Directors meet ing at Denver.
If you are to read the official minutes ,

fecturer' s markings on elect ronic
components including grinders, buf
fers, die stamps, markers, scrapers,
paint , paint removers, labels, insignia
and logos." Reportedly, brand ing
equipment for virtually every semi
conduct or manufacturer was fou nd.

Williams claims that PSI upgraded
low cost parts in addition to changing
bran ds. He cites, in one case, th e
pu rcha se of 12,000 inexpensive
So lit ron t ransistors, which were
remarked and sold as RCA 2N3055
devices. Williams says that PSI also
bought a po rtion of an estimated
100,000 Intel 1702 integrated circu its
stolen by an Intel employee. He also
claims PSI came into possession of an

collect , but t hey may not get a fu II
refund. If Trigger filed for bank
ruptcy, for exa mple, creditors could
only expect to collect abo ut ten cents
on t he dollar . (Legal sou rces in
Chicago told 73 they fully expect
bankruptcv.I Most of the Trigger
vict ims are newly licensed hams,
because of Trigger's use of FCC mail
ing lists. FCC spo kesman Greg Jones
tol d 73 the mailing lists are publ ic
info rmat ion under the Freedo m of
Informat io n Act, and are sold by an
outside cont ract or.

73 t ried to cont act Treger, but was
told he no longer worked for Trigger.

yo u are going to be as much in t he
dark after finishing as when you
started.

Using the now-familiar ploy of a
"Committee of th e Who le" to screen
their actions, the off icial minutes give
the following informat ion.

15. On motion of Mr.

In te l microprocessor development
system that disappeared while en
route from Mounta in View to Culver
City CA. The unit was seized by US
custom s officials as it was being
reshipped to its Sao Paulo, Brazil
destin ation.

PSI also had trou ble wit h stea ling
by its own employees. In April it put
on four armed guards for after hou r
pat rol, following theft of 1702 ICs
and other devices.

Richard Berger, th e attorney for
PSI president Jerome Friedman, says
his client denies all of the allegations.
Repr inted from Squelch Tales (from
Elec t ro ni c E ngin ee r ing Times),
August, 1976.

Attempts to reach him through other
channels have failed. The man who
answered the phone at Trigger refused
to answer any questions about the
situation, and refe rred us to "the legal
departm ent " at the com pany's River
Forest addre ss. We are still wait ing for
t heir rep ly.

Hams who have had prob lems with
Trigger are advised to send cop ies of
correspon denc e, cancelled checks, or
any other relevant materia l to Howard
Kaufma n, Chief Att orney, Consumer
Fraud Division, Attorney Genera l of
Illinois, 134 Nort h LaSalle Stree t,
Chicago IL 60602.

Price, VOTED at 10 :25 pm,
t hat the Board does now
resolve itself into a Com
mittee of the Whole to
discuss DX matters, and
that t he Headquarters staff,
exc lusive of the General
Manager and th e Communi
cat ions Manager, be ex
cused . T he d esignated
peop le depa rted from t he
meet ing. The Committee
rose at 11:35 pm and re
ported to the Board.

That 's it ! All of it !!
If you search the off icial minutes, a

Continued on page 18
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.. .. .. . . . . at a p,.;ce YOU can afford!
SPECllll INTRODUCTORY OFFER

18051 486-08 17

Send check or Money Order To :

Engineering Specialties
p , o. Box 2233

1247 Commercial Avenue
Oxnard. California 93030

ANNOUNCING: "Svnthacoder 22"

All New Synthesize r/E nco der from Engineer ing
Specia lties. The Ultimate in Freque ncy Contro l
for ICOM 22-5 Owners

• Fron t Panel Thumbwheel Cont rol of All
Channels!

• Fully Auto mat ic Invalid Cod e Control!
• Small Size 3%" x 1}1" x 6 "
• Fact ory Wired and Tested
• Brushed and Ano dized Alum inum Case
• Highest Quality
• Easy to Install

ONLY $74.95

WHA T'S A

IS~I
~ ~

$2.00 Postage & Handling.
CA Res Add 6% Sales Tax .

... $52.95

SCOTT

SYSTEMS

RTTY OPERATORS
Dig ital Date-Time-M essage Gener ato r, UARTS.

Quick Brown Fox Generator , many others.

MICROPROCESSOR BUFFS
CPU, Backplane, 1/0 Mem ory, Tim ing,

many others - boards, kits and assemb lie s.

VHF·FM TRANSCEIVER
TT Pad Progr amm able , PROM selec ted Channels.

Hilla Power. PLL-5kHz res olution .
Above available early '77, write for details .

Send 13¢ St amp for latest cata log .

SCOTT COMMUNICATIONS SYSTEMS
Box 2117, Dept. 7, Stamford, Ct. 06906 or

Call (203) 357-1667

TOUCH TONE ENCODER (Shown) Complete

RF ACTUATED CW MONITOR-
for the best in CW operat ing $24.95

CRYSTALCALIBRATOR- 100, SO, 2S kHz $19.95
range extended to 10, 5, 1 kHz . . _.. $24.95

T8-t MICROMINIATURE ENCODER-DECODER
o Available in all Elkstandard tones 67.0 Hz-203.5Hz
o Microminiature in size. 125x2.0x.65"high
o Hi-pass tone rejection filter on boa rd
o Powered by fi-Ifivdc, unregulated. at 3-9ma.
o Decode sensitivity bette r than lOmvRMS. bandwidth. ±2Hz max., limited
o Lowdistortion adjusta ble sinewave output
o Frequency accuracy, ±25 Hz, freq uency

stability ± 1Hz
o Encodes continuouslyand simultaneously

during decode. independent of mike
hang-up

o Totally immune to RF

Wired and tested. complete with
K-J element

$59.95
K-1 field replaceable. plug-in, frequency
determining elements

$3.00 each

COMMUNICATIONS SPECIAUSTS
P.O.BOX 153

BREA, CALIFORNIA 92621
(714)998-3021
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[ROBOT]

image as a whole picture on a con
ventional television monitor, while
the fast-to-s low conversion enables
you to use standard fast scan video
(such as CCTV or television receiver)
as a source for SSTV transmission.

Operation is easy to understand, sim
ple to work. If you can operate a
camera and adjust a TV set. you can
operate the new Robot Model 400
SSTV Scan Converter.

Our new price is really a break
through! Now you can get into the
fast growing SSTV activity for just
$695' (Plus CCTV camera and
monitor.)
For the complete story on our new
Model 400 all solid state-digital-RAM
Scan Converter, write or call today
for our new brochure.

ROBOT RESEARCH. INC.
7591 Convo)' Court

San Diego, California 92111
Phone 714·279·9430•~--------------- ...

I Please send me complete information on you r' '.
new Solid State SSTV Scan Converter.

I Name Calli
• Address •

•
Citv _

State I
.1 -

The new Robot Model 400 Scan Con
verter eliminates the problems, the
mystery, and the high price from
SSTV, and makes operating SSTV
fun and inexpensive for everyone.
Our new solid state design and ran 
dom access memory make operating
SSTV simpler than ever before. You
send and receive sharp, clear. com
plete pictures that are easily seen on
a conventional TV monitor under
normal room lighting conditions, and
can be stored indefinitely for later
viewing or photographing.
Slow-to-fas t conversion capability
lets you view a received or taped

. c

• All solid s t at e Random Access
Memory.

• Siow-to-fast and fast-to-slow
cenversion capability.

• SSTV picture display on any stand
ard CCTV monitor.

• Frame freeze from any standard
CCTV camera. broadcast video or
video tape source.

• Permanent picture storage.
• Automatic or manual TV frame

snatch.
• Internal grey scale generator pre

cision adjustment standard.
• Capable of real time display of

digitally process~ fast scan video.



Reprinted from West Coast OX Bulle
tin.

precedents fo r th e acti ons taken and
th is is perhaps the basis for Minute 40.
It appears that th e Board wants to
know just what actio ns, dec ision-
making authority and policy decisions
it has delegated t o the headquarte rs
sta ff on a open-ended basis.

As far as the question of Okino
Tor i Shima itself, t he bending of the
criteri a to ta ke ca re of anot her Inter
national Soc iety , the twisted logic
whereby an operat ion fro m the rocks
at one time counts for Dgasawara but
at anoth er t ime for a " new" cou ntry
has not been clarified. Certainly t he
plight of many conce rned DXers is
summed up in the quo tation: " I call
. . . but no one hears .. . no one
answers ."

ters.
Minute 15. Committee of
the Whole to discuss OX
matters.

Minute 17. Committ ee of
the Whole to discuss Docket
20777.

Minute 43. Committee of
t h e Whole to consider
report of a committee
appointed to prepare drah
of League's pos ition on
FCC Docke t 20777.

If one tries to anal yze what took
place, there seem to be indicators
tha t mo re time was spen t in t rying to
determine if t he act ions were pro
cedura lly correct rather than were the
act ions in themselves correct. The
feeling is that the headqu arters people
were able to cite auth ority and

his recommendation for
ad d itio ns , de let ions or
changes as appropriate.

The report from the Committee of
the Whole is not included with the
minutes. It is presumed that as a
committee repo rt it will be availab le
to the membership. However, if you
are going to write fo r it , you will have
to be specific, as th ere were a lot of
" Committee of the Whole" act ions.

Minute 7. Comm ittee of th e
Whole to discuss staff mat-

U
visiting views from around the globe

from page 15

bit fu rt her along you wi ll f ind a
m inute which could be in t riguin g.
Th is is Minute 40.

40. On mot ion of Mr.
Price. seconded by Mr.
Cottere ll , u nanimously
voted that the Secretary is
direct ed to prepare a co m
prehensive indexed list of
sta ndin g instructions of t he
Board now in effec t . The
list sha ll be accom panied by

Red Cros~ Emergencies

Break(er)
Tough

WCARS is participa ti ng in a series
of meeting s with represen tatives of
Disaster Services in the Western Area
Off ice of th e American National Red
Cross, t he Military Affi liated Radio
Services and the American Radio
Relay League. These meet ings a re
being held to clarify the ARC emer
gency commun icat ions needs during
major disaste rs in the US and to set up
effective coo rdin at ion of th e various
radio services. Primary results of these
meetings to date are as follows:

1. Th e territory of ARC, WA
covers from the eastern bord er of

Clyde "Bl ue Rover" Rice was con
victed of manslaughter Friday in the
death of ano ther Citize ns Band rad io
operator after the two had argued
over use of a CB channel.

Rice, 31, of Lincoln , Neb., was
charged with first degree murd er but
the jury convicte d him of a lesser
charge of manslaughter.

Rice was charged with running
down Donald " Bear Tracks" Edelman
with his pickup truck in the park ing
lot of the Veterans of Fore ign Wars
hall Apr il 10. Edelman died th ree days

Monta na to Guam on the west
and from Alaska on the north to
Palou Island in the south.
2. Based on availability, ARC
uses com munications systems in
the following order:

a. Commerc ial communica
t ions.
b. Military Affiliated Rad io
Services t hrough an under
standing with the Depart
ment of Defense.
c. Amateu r radio com mun
icat ions.

3. The orde r of priorit ies fo r

later.
The two men, aut horities said, had

batt led verbally over the air waves for
several months over the use of CB
channel 23 . Rice was kno wn by his
nickna me or "handle" of Blue Rover
on the CB radio band and Edelman
was ca lled Bear Tracks.

Judge William Blue set bond for
Rice at $15,000 and continued the
proceedings pending a presentence in
vest igation .
Reprinted from the Pacific Sta rs and
Stripes, July 27, 1976.

Red Cross com muni cations needs
are :

a. Commun icat ions between
the ARC job admini strative
uni ts in the disaster area
and also with government
agenci es in th e area to meet
immed iate life saving and
life supporting needs of
v ic t i ms (sh o rt ra nge
usuall y).

b. C om mun ica t io ns
between the disaster job
headquart ers and a Division
or Area Headquarters to get
essential outside support
and to let the job know
when support is com ing in
(usually long range).
c. Commun icati ons between
th e job headquarters and
the ARC Disaste r Welfare
Inquiry Center to procu re
and provide informat ion on
the location and welfare of
vict ims in order to answer
inqui ries from immedi ate
family members in or out 
side of the affe ct ed area
(short or long ranqe}.

4. ARC plans to immed iately
assign a communicat ions expert
on majo r disasters to deter mine
the needs and make arrange
me nts for use of the app ropriate
services,
5. A join t committee will ex
plore the feasibility of setting up
an eme rgency communications
tea m wit h readily tra nsport able
equ ipme nt and availability fo r
immed iate respo nse in are as
where adequate com munication
services a re not availabl e.
6. Discussions of disaster welfare
inqu iries (OWls) f rom immed iate

fami ly members outside of the
disaster areas brough t out the
following info rmat ion on the
Red Cross syste m:

a. A OWl team is imme
diate ly assigned to set up a
sepa rate teletype equi pped
cente r, adjacent to t he
disaster area fo r co llection
of all inform ati on about the

"' affected area and disaste r
vict ims, as th is informat ion
beco mes availab le.
b. A moratorium on tr aff ic
is declared and remains in
effect u nt il the collec t ion
and c o m m u n icatio ns
syst ems are operable. Th is
morato rium informa t ion is
distri buted by a te letype
Disaster Welfare Inquiry
Bulleti n (OWIB) to all 72
ARC divisions. over 3,000
ARC chapters in the U.S.
and all milit ary installat io ns
with ARC field services
(SMI). When th e system is
operable, t he enti re system
is not ified by DWIB of the
locat ion and te rminal TWX.
c . In quir ing imme d iate
fam ily mem bers prov ide the
local chapter or SMI off ice
with the essential info rma
t ion on ANRC form 2079.
The inquiry is forwarded
throug, the system to the
job DWI Center after the
moratorium is lifted. The
answe r goes back thro ugh
the same channel.
d. Information concern ing
t he mo ratori um time
p erio d, geograph ic areas
affec ted and job term inal
nu mbers can be obtai ned by
co ntact ing the loca l Red
Cross. This essentia l OWlS
information will be re
broadcasted by WCARS and
oth er systems as soon as
possible .

WCARS hasn't been called to bat
yet. The major disasters so far have
occurr ed outside the WCARS zone of
operation. BUT, let' s stay ready .

C. J . Weber
Director WCARS
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Tracking
the Hamburglar_

IHam Help _ _ ---.J

!Rev iew
NOVICE CLASS STU DY GU ID E

With the publ ication of the new
Amateur Radio Novice Class Srudy
Guide, 73 has again been able to
maintain its lead in the amateur train
ing field by keeping the co nte nt of its
materials for prospective hams well
ahead of the rest of the market. The
new guide is the most up-to-date a id
available to all those seeking a ham
t icket. Right from the very beginning
the materia ls are presented in a d ear
concise manner. making the comp lete
unde rstandi ng of Novice theory and
t he FCC rules and regulations as easy
to the neop hyte radio ent husiast as
any learni ng experience could be.

In keeping with th e FCC's move to
incl ude more advanced material on

TAK EN: One GTX· 1T ha ndle-talkie,
sIn 10-59 with .13T/. 73 R, .25T/.85 R,
.52T/ .52 R, .72T/ .12R. Taken fro m
Genave Radio Expo '76 booth in
Chicago, Sept. 18-19, 1976. Anyo ne
with inform at ion on this rad io is
requested to contact the Genave fac
to ry. Genera l Aviat ion Elect ronics,
lnc., 414 1 Kingman Drive, Indian
apo lis IN 46226, (3171 546-1111.

RIPPED O FF: Ieom 225 , sin 00 17,
channeled for : # 1 16-76 , 2 34-94, 3
22-82 , 4 28-88, 5 52·52, 6 37-97, 7
0767,9 19-79, 12 25-85,15 7.6:>03,
17 7.87·27. Has tota l of nineteen
channels programmed in f irst 20 posi
t ions, no channel 19. All above 15 are
147 meg. Ken Kevte W0TGL, 3812
Windsor Ave., Colorado Springs CO
80907.

Does anyone have any plans or info
for a good no ise blanker circuit which
will work effect ively o n SSB in a
Nat ional NC300 receiver?

I would rea lly app reciate any help
on such .

Joe Demke W7KCF
PO Box 182

Verno nia OR 97064

I am in need of a service manual
and/or schemat ic for a Lafayette
HE45A 6 met er tr ansceive r. A copy of
same will do fine. Thank you .

W. A. Carl WA3 YUB
643 River St .

Scranton PA 18505

the Novice exam. the new Novice
Class Study Guide has been updated
and expanded to include more
detailed sect ions on radio wave
p ropagat ion, filt ers, receivers and
rect ifiers.

The sub ject matter is arranged in
such a way that one chapter feeds on
the preceding and is a necessity for a
com plete understand ing of th e next .
Starting off wit h a thorough desc rip
t ion of the terminology one is to
encounter in ham rad io, the book
proceeds t hroug h basic definitions of
e lectrici ty, resistance, capacitance and
inductance to simple circuits and
app licat ions of Ohm's law. The text
then cont inues on through amplifiers,
vacuum tubes and tra nsistors to
receivers, filters, rectifiers and t rans
mitters. A tho rough discussion of

HIJACKED: lcom 230 2 meter radio,
si n 240-291 5, forcibly removed from
vehicle in Fort Wayne, Indiana on
September 4, 1976. Report filed wit h
Fort Wayne police. Kenneth C.
DeGroff WB90CW , 623 22 Oak Road,
South Bend, Indiana 466 14.

RIPPED O FF: Kyokuto FM·144 2m
transceiver, sIn 62 15 . Stole n from
vehicle at Los Angeles Coliseum on
J uly 24, 1976. Contact Abel J . Tapia
WA6 FSZ. PO Box 414, Montclair CA
9 1763.

TAKEN: Wilson T1402 SIM 2 meter
handie-talkie, si n OR6427. Crysta ls
for 52/52, 22/82. 25/85, 16n 6.
34/94, 69/09. Stolen from James
HettIe, PSC # 1, PO Box 2493.
Peter son AFB CO 8091 4.

I would like help gett ing my Tech
license and info on 2m and above
equ ipment . I'm familiar with com 
put ers. I have a 6800, 6502 and a
TM9900 , although I've had a 8080
syste m. I wou ld like to hear from any
ham who needs help with computers
and cou ld help me. Phone: (201)
343 -8072. Thank you for you r help.

Bruce uu
Apt . 17·A

399 Prospect Avenue
Hackensack NJ 07601

It was suggested I wr ite to you on
the subject of obta ining my Novice
class ama teur rad io license.

rad io wave propagat ion follows. The
enti re last sect ion of the book is
devoted to ru les and regulat io ns and
includes the latest update from the
FCC. Study quest ions and the essay
tape are included and the book ends
with one of thos e hard to obtain FCC
6 10 forms for license app licat ion.

The No vice Class Study Guide fol
lows the phil osoph y of all 73 publi ca
t ions which are geared fo r license
advancement, to teach t he material
and not run a series of vague questions
and answers which is more con ducive
to memori zat ion than to learn ing. It is
a logical con clusion th at much more
enjoyment can be obtained from a
hobby if the fundamentals of the
hobby are thoroughly under stood. A
mere memorizat ion of quest ions to
pass the test is not enough for a long
term enjoy ment of the hobby and can
become very sticky if the FCC pulls a
"no-no" by rephrasing their quest ions.

A good understanding of the
Novice test matter also provides an

RIFLED: Heathkit HW-202 with
in stall ed To n e Burst Encoder,
TTPAD, six (6) sets xt als 34/94,
941 ,25/85, 115/7 15, 28/88, 16/7 6
(switch indicates 04/6 4 but xta ls are
16/76). My ssn 125-32-5960 on
various parts intern ally including
underside of t rans and rec boards.
Also sto len : Courier Comet 23 CB, sin
12300643. Stolen from my parked
auto in Garden City NY on August
3D, 1976. If found, please contact
heart -broken owner , David K. Gord on
WB2YUJ, 155 Nimbus Road, Hol
broo k, NY 11741.

STOLE N: Drake TR-22 2 meter t rans
ceiver, si n 640139, beige Tr imline TT
Handset , magnet mount qua rter wave
ante nnae. Crysta ls for 52/52, 16/76,
37/97 , 87/27, 63 /0 3, 34/94 . Stolen
from Rick Simpson K0UZP, 2723
Rigel Drive, Colorado Springs CO
80906,303-471-2059.

PURLOIN ED: TR22-C sin 85027 8;
Swan 350 si n C847975. These we re
taken from my auto mob ile at the
Northwest Plaza sho pping cente r in

Any help would be great ly appre
ciated. Thank you.

Ron Sklaver
200 S. Middle Neck Rd
Great Neck NY 11021

I am interested in putti ng an ATV
repeater on the air and wou ld like a
group of 3 to 4 people int ereste d in
the same.

Earl Cla rk
550 Fiske Drive

Detro it MI 48 214

We are in the process of add ing
autop atch to ou r new repeater. We
have a good touchton e decoder which
has a digital output in either decimal 1
through 10. or BCD weight ed 1-2-4-B.

The problem? The dia ler port ion.
We need the part t hat fi rst will store

exce llent founda t ion on which to
build for the General and Advanced
class exam s which will come late r.

Th is guide is used in conjunction
with the Novice co de tapes, which are
also produced by 73_ There is no
better teaching aid for the prospective
Novice. The code tapes , which consist
of a 5 word per minute learnin g tape
and a 6 wpm practice ta pe, are the
best on the market. The cha racters are
sent at 13 wpm and th e spacing
betwee n characters is at 5 wpm. This
allows the beginner to lea rn the code
only once and to acce lerate progress
toward General or Advanced (just
c lose up those spaces) .

As a package , t he Novice CIQSS
Study Guide and tapes wo uld make an
excelle nt Christmas present . 73 also
has special deals for c lubs which are
offe ring Novice classes. When it comes .
to stu dying for th e Novice class ama
teu r radio license, the mat erials
offered by 73 can 't be beat with
currently availabl e mate ria ls.

St. Ann, Missouri on J une 24, 1976.
Please contact W2Z KE, 1150 StaHler
Road, Bridgewater NJ 088 07.

ROBBED: One Tempo VHFION E 2
meter " tr ansceiver, sin 5728. Also
Weste rn . Elect ric touchtone pad.
Stol en from car on August 20, 1976
in a San Francisco parking lot.
Reward. Contact: Shel Kurtzman
K6 RMM, 19436 Topham Street,
Tarzana CA 91356. or pho ne (213)
344·0878.

RUSTLED: Drake MN·2000 matching
netwo rk, sin 6485. Heath S8-65 0
freque ncy counte r. Stolen on August
29, 1976 from auto in Rock land
County. Please contact Cliff Cooley,
J r. WN2GHL, 4 Camp Hill Road,
Pomona NY 10970.

ROBBED: Yaesu FR-101SD1G HF
digita l receiver, sin 6C31339_ Yeesu
FL101 HF digita l transmitter, sin
GE306 276 . Sto len from Associated
Elect ronic Service. 404 Arrawana ,
Colorado Springs CO 80909.

the seven digits as fast as they are
entered and then pulse out the
numbers at t he prope r rate and digit
spacing for General Tel system. It
shoul d also not accept long d istance
nu mbers, by possibly sto ring a
maximum of 7 numbers . Any sche
matics or other information that
would help in the constru ct ion of th is
pulser (dialer) wou ld be great ly
appreciated. Thank vou.

J im Wagner WBBHFJ
R # 2 Box 49 A

Scottville MI 49454

I'd be glad to help anyone in t he
Pitt sburgh area in their amateur
stud ies - up to and including the
Advanced Class.

Gregg Corsello WN3LDK
226 Waldorf St .

Pittsburgh PA 15214
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Novice Q&A
10 21(
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answefS. There are similarlv good
books for the General, Advanced and
Ext ra class licenses from the same
source.

Q. How ca n spurious signal responses
be attenuated at 2 1 MHz?
A. Hrst, check receiver alignment. If
this is correct (and frequently i t isn' t),
conrJect a National R60-4 coil in
parallel with a 5 1 pF variable capaci
tor. Now wire this combination in
series with your antenna. This should
provide up to 78 dB suppression of
un wanted signals between 13 and 36
MHz.

Of course, you mus t adjust this
circuit from time to time - depending
upon the frequency you're listening
to.

Q. Is th e re a simp le ci rcu it for a good
rf out put indicat or ?
A. To provide ex ternal control of the
circuit sho wn in the figure, the pot is
placed nex t to the meter and is used
to adjust for maximum desired indica
tion on the band used. If operation is
mainlv on the lower bands (80 -40
meters), use a 7 or 12 pF in place of
the 6 p Funit sho wn. The 6 p F is
adequa te for use on 20 through 10
me ters. In some transmi tters the
"driver current " posi tion of the meter
switch can be used, inasmuch as it is
not often used on SSB.

TO B+
SUPPLY

FROM PLATE
PRO~UCT ;;:.-.,.----,.-.;,;;.'--~---JIf-~--''f1
DETECTOR

Q. What is a good st udy guide for the
Novice class amateur license?
A. The Novice Class License Stu dy
Guide, available from 73, is a very
good reference, as it is bV far the most
up-to-date publication available on
this subjec t. Other manuals and guides
have not been revised nor su fficien tly
updated to include the latest changes
in the FCC exams. The advantages o f
this type of guide are retention and
complete understanding of the elec
trical theory, rather than hasty
memoriza tion of questions and

Q When using a n inexp ensive vert ical
antenna , ca n rad ials be installed?
A Yes, six or eight wires twice the
length of the vertical can be installed
in shallow trenches, and improved
performance w;1Ibe noted.

0. What woul d cause th e f inal plate
cu rrent meter in a small t ransmitter to
burn out, i f it was not overloaded?
A. Switch connections should be
checked for a possible short. In some
sets, having no clamp tube, momen
tary loss or rf excitation can cause
large current surges that can bum out
a me ter. If possible, replace the regu
lar me ter with an 0-500 dc milliam
me ter for reading total final plate
current and watch for surges - espe
ciallv when set is turned o ff and then
turned back on while tubes are still
hot.

Q. How ca n coax cable be check ed for
moistu re or leakage?
A. If a "m egger" - an instrument that
reads in the tho usands of megohms 
is not available, use a scope. If a scope
is not available, a V TVM on the
highest resistance range may work.
With dry, welJ.insulated coax an in
finite reading should be obtained with
the V TVM. With a megger, the higher
the reading the better. Connect any of
the instrumen ts mentioned be tween
inner conductor and the shield to
check for moisture. Make sure the
inside o f any connector used is clean
and dry.

Q What cou ld cause TVI from a
good-wor king communications re
ceiver?
A. The high frequency oscillator has
too much second harmon ic radiation.
To prevent this, tighten up the front
panel screws; add externa l lockwash·
ers under each of the rear chassis
screw heads to insure a good metal
to-metal contact. Next, install a piece
of heavy aluminum foil around the
receiver chassis edges.

If these measures do not solve the
problem, on some receivers you can
solder a l000n, % W resistor from the
10-30 MHz HF oscil/ator coil tap to
the B-plus bus.

Q Is t here a practic al circu it diag ram
fo r a simple SSB-CW noi se limiter
which is easy to install in a rece ive r
whic h has a goo d produc t detector?
A Semiconductor diodes may be used
(see the figure) instead ofa duet-diode
tube, but they mus t have a high
treat-to-beck: ratio.

7. 0

Q . How can mor e unifo rm response be
o bt ained from a pai r o f magnet ic
headphones having a dc resist ance of
a round 4000n ? At aro und 1000 t o
1350 Hz t hey seem to be rat her
resonant .
A. Re fer to the figure. Both treble and
bass will be boosted some 16 dB with
this circuit. Adjust the 750n pot to
suit your individual listening pleasure.
When the total resistance is in, the
boost men tioned will occur.

This co lumn will be a mont h ly
feature of 73 Magazin e. It is hoped
that it will be of assistance to begin
ners and old-t imers alike. We only ask
tha t you r quest ions be kept as general
as possible. We will try to answer all
queries received. Please mail your
que st ions to Technical Editor. 73
Magazine, Peterborough NH 03458.

R'

Q. What is the best way to measure
frequency dr ift on a t ransceiver?
A The best way is with a good,
commercial -type fre quency counter.
Be sure nor to conf ine your drift
measurements to one band or only
one or tlNO frequencies within a band
- drift will usually vary according to
frequency.

If a counter is no t available, a good
stable heterodyne frequency meter is
nee ded With both the receiver and
meter warmed up (24 hours or morel.
put the meter and set on the same
frequency and let both alone for a
couple of hours. Then re-r ero the
meter to the receiver frequency. If
your dial can be read closely, plot the
di fference frequency on a chart.
Repeat with different frequencies.

IN3 SB
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ONLY
HENRY RADIO

OFFERS THE WORLD'S
MOST COMPLETE LINE OF

AMPLIF RS
~ ~• I.

30 MODELS! THE WORLD'S FINEST LINE OF AMATEUR AMPLIFIERS. BOTH
VACUUM TUBE AND SOLID STATE •••FOR HF, VHF AND UHF••• FIXED STATION
AND MOBILE •••LOW POWER AND HIGH POWER. NEVER BEFORE HAS ONE
COMPA NY MANUFACTURED SUCH A BROAD LINE OF AMATEUR AMPLIFIERS

please call or wr ite for com plete inf ormat ion.

8eor,8alo

$159.
$ 99.
$119 ,
$ 69 .
$ 89 .

BOW
50W
50W
30W
30W

213 /477·6701
71417 72-9200
816 /679 -3127

2W
lOW
2W
lOW
2W

11240 W. O lympic arvo ., Los Angele s, Cali f . 90064
931 N. Euc l id , Anaheim , Cali f. 92801
But ler , M isso uri 64730

TEMPO 2002
The same fine specs and featu res as th e 6N2, but for 2 met er
operat io n only.. .. $745. 00
TEMPO 2006
Li ke the 2002 , but f or 6 meter op eration . . .. $795.00
TE MPO VHF/UHF AM PLIFIERS
Sol id state po wer am pli f iers fo r us e in m ost land mob ile
application s . Inc reases the range , c larity , reli abi lity and
speed of two-way co m m unic at io ns . FCC ty pe accepted also .

Drive Ou tput , I Drive Output .
Mode l Power Power Pri ce Mod e l Power p ow er " Price

LOW BAND VHF AMPLIFIERS (35 to 75 MHz)
Temp o 100C30 30W 100W $159' 1 Tempo 100C10 l OW 100W $149.
Tem po 100C02 2W 100W $179 .

HIG H BAND VHF AM PLIFIERS (135 to 175 MHz)
Tempo 130A30 30W 130W $189 . Tempo 80A02
Tempo 130A10 10W 130W $179 . Tem po 50A 10
Temp o 130A02 2W 130W $199 . Temp o 50A02
Tempo 80A30 30W 80W $149. Temp o 30A10
Tem po 80A10 10W 80W $139 . Tempo 30A02

UHF AMPLIFIERS (400 to 512 MH z)
Tempo 70030 30W 70W $210. Tempo 40001 1W 40W $185.
Tempo 700 10 10W 70W $240. Temp o 25002 2W 25W $125 .
Tempo 7000 2 2W 70W $270. Temp o 10D02 2W 10W $ 85 .
Tempo 40010 l OW 40W $145 . Tempo 10001 1W 10W $125.
Tempo 4000 2 2W 40W $165. Li near UHF model s also availa b le

TE MPO 100AL10 VHF LINEAR AM PLIFIER
Completely solid sta te , 144-148 MHz. Power ou tp ut of 100
wa tts (nom .) with only 10 wa tts (no m .) in . Reliable and
compact . . .$199 .00
TEMP O 100AL10 1B BASE A MPLIFIER .. .$349 .00

2K·4.. .THE " WORKHO RSE··
The 2K- 4 li near amplif ier o ffe rs eng ineering, co nstruct io n
and featu res seco nd to non e, and at a price that makes it the
best amplif ier value ever offered to the amateu r. Co nstructed
wi th a ru ggedn ess gu arant eed to provide a long life of reliable
service, its heavy duty components allow it to loaf along even
at full legal power. If yo u want to put th at st ro ng cl ear signal
on the ai r that you 've probably heard from other 2K users,
now is the time. Ope rates on all amat eur bands, 80 th ru 10
meters Move up to the 2K-4. Floor con sole... S995.00
3K·A COMMERCIAl/ MILITARY AMPLIFIER
A hig h quali ty li near ampli f ier desi gned fo r co m mercial and
mi li ta ry uses . The 3K-A em ploys two ru gged Eimac 3·500Z
g ro unded grid t rio des fo r superio r li near ity and prov ide s a
co nse rvat ive th ree kil owa tt s PEP input on SSB wi th eff ic ien
c ies in the ra nge of 60% . Thi s results in PEP output in excess
of 2000 watts. It provides a heavy duty power supply capab le
of fu rni shing 2000 watts of cont inuous duty in put for either
RTTY or CW w ith 1200 wa tts out put 3.5-30 MH z .....$1395 .
4K·ULTRA
Spec ifica ll y de s igned for the most demanding com merc ia l
and m ilitary operation for SS B, CW , FSK or A M . Features
general coverage operation fro m 3.0 to 30 M Hz. Usi ng the
ma gni fic ent ne w Eimac 8877 g rounded grid t riodes , vac u um
tune and load co nde nsers, and a vac u um antenna re lay , the
4K-ULTRA repre sents the last word in rug ged , reliabl e, linear
high power RF am pli f ica t ion . 100 watt s d ri ve delivers 4000
watts PEP input. Can be su pplied mod if ied for operation on
freq uencies up t o about 100 M Hz.. ..$29 50 .00

TEMPO 6N2
The Tem po 6N 2 bring s th e same high standard s to the
6 meter an d 2 meter bands . A pa ir of advan ced desig n Eimac
8874 tu bes prov ide 2 ,000 watt s PEP input on SS B or 1,000
watts on FM or CW . The 6N2 is co m plete with self-co ntained
so li d state power su pply , bui lt- in blower and RF re lat ive
po wer in di cator. . .. $895 .00

Prices subject to chanee without notice.
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- - a pair of shoes never hurts

Build This Inexpensive
400 Watt Amplifier

circuit. And it works on all
bands.

The circuit in Fig. 1 will
work at any power level but
in this design three restraints
were imposed. First of all, the
all band tuner is rated at
about 1500 voits, and it was
desired to voltage double an
old TV power transformer for
the dc supply which also
comes out about 1500 volts.
Secondly, the box to be used
was of limited size, so the
number and size of com
ponents had to be kept at a
minimum. Last but not least,
operation without a fan was
desired.

Grounded grid with a fila
mentary cathode is a
headache because you need
to have big, bulky, hard to
mount, filament rf chokes
which are expens ive if you
buy them ready-made . An
indirectly heated cathode is
much to be desired. A pair of
70945 was on hand. These
were ideal except at 1500
volts they don't operate at
maximum ratings. Several
power tubes with indirectly
heated cathodes and higher
dissipation ratings have come
out recently. Obviously many
of the TV tubes could be

Photos by Gary Gray

me that since this is a low
impedance circuit to the
input, a 4:1 balun could be
used to get the push pull
excitation. Accordingly a two
inch toroid core was ordered
from Amidon. Upon receipt
of same, we wound 8 turns of
72 Ohm ribbon (receiving
type) on it, as per page 162,
1975 ARRL Handbook, and
discovered that the drive to
the grids was about the same
as that derived from a tuned

which does away with band
switching entirely.

Of recent date the
grounded grid circuit has
come to the forefront. It
requires no neutralizing and is
ideal for the exciter that
alread y has considerable
power output. How about a
push pull grounded grid? It
ought to work fine, but we
have all of that circuitry
mentioned above. It ain't
necessarily so! It occurred to

T he popularity of push
pull circuits in rf amp

lifiers dropped off shortly
after World War II. The use of
the pi network pretty well
solved the harmonic problem,
worked well with a single
tube or two tubes in parallel,
lent itself to bandswitching,
and used a few less co rn
ponents. However, with the
advent of TV, everybody
started putting low pass
filters in the output line any
way, so we are just about
back to where we started
from . So let's take a look at
push pull again.

The number one objection
to push pull seems to be the
necessity of an input tuned
circuit to get the grids 180

0

out of phase. As will be seen
later, this problem has been
eliminated. Secondly, the
push pull circuit does not
lend itself to bandswitching.
This is true, but there are
people who are interested in
one band only. Also, with a
small compromise in L!C
ratio, you can cover two
bands with one coil. This is
especially true if the two
bands happen to be 15 and
20 or 10 and 15. You can
even cover 10, 15 and 20 if
you prune very carefully and
use a fairly sizable maximum
capacity tuning capacitor.
Another possibility, the one
used in this article, is the
National all band tuner,
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Fig. 1. Push pull grounded grid linear.

wrong places. The switches
are ordinary togg le switches
mounted on the grounded
front panel. There has been
no voltage breakdown to
date . You could mount them
insulat ed but th en touching
them might be an electrical
hazard.

If you use the all band
tu ner, you should carefu lly
check the out put frequency
with a wave meter (grid
dipper on diode position).
Make sure you have the right
band and mark same on the
dial. For example, th e 40

meter and the 15 meter
points are close together. You
cou ld be tun ed to 15 when
you think you are on 40 if
you are not careful.

e-

Results

With the restraints listed,
we were able to get abo ut
400 Watts de input (800
Watts PEP if you like that
definition ). This would be a
very effect ive set up for an 58
33 or 58 34 or ot her t rans
mitter in that size range. The
Argonaut is a little small, but
it yielded about 50 Watts out.
This corresponded to about
150 Watts input - pract ically
class A.

An 58 10 was also tried,
and yielded about 300 Wde
input. An FT 101 is actua lly
a bit too large fo r a driver;
you can't run it fu ll bore. The
output of the linear is only
about 2\1, times the full
output of an FT 101. You
need to have at least a 4 to 1
step up to make a linear
worthwhile. If the same linear
were built with a 2000 volt
supply and 2000 volt com
ponents, the FT 101 or
similar would be about right.

If you are not limited by
space or circuit co nsidera
tions, a linear of this kind
using larger tubes wou ld
easily run full legal power
when driven by a standard
transceiver.

Try a push pull grounded
grid. -
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voltage dividing resistors or
capacitors.

At 10¢ each, it's too much
trouble to add resistors and
capacitors. Just put in twice
as many diodes as required
for the vo ltage. It saves space.
The front panel is a piece of
aluminum sheet from an off
set printing system common
to many newspapers. You can
buy these sheets for 25¢ each
and they yield nearly t wo
square feet of aluminum.
They are pretty thin but, as
in this case, will cover an old
panel with the holes in the

used in the circuit, operated
at lower voltage and pow er
levels.

Fig. 1, using th e all band
tuner, was selected. Trial one
did not include the ferrite
beads and trou ble with para
sitics was ex perienced. Beads
were added to the grid circuit
primarily because the grids
were easy to get at. Beads in
th e plate circuit might be
be tter. Ordinary parasitic
cho kes with shunt resistors
will do the same thing. Beads
seem to be t he cheap and
easy way to do it. At any
rate, the parasitic problem
was solved. The plate circuit'
pickup coil was tapped and
the taps connected to a
rotary switch. This gives ad
justable loading ability. If
you have a set of 8e 610
plug-in coils with a swinging
link, yo u get the same effect,
only it is continuously vari
able.

The unit shown in the
photos uses a box left over
from some former project . It
is in the vertical position
s ho wn becaus e o f the
Nat ional all band tuner which
fitted best this way. All of
the powe r supply is in the
bottom. The rectif iers are
actua lly 5 1000 V piv diod es
o n each side, without any
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part V

Use ICs7

and the "N ix ie," which was a
neo n type of tube. These
were both cl umsy to use and
are no longer in co mmon use.

The thing that made the
difference was the sudden
availability of LED readouts
at a cheap surplus price.

The name LED stands for
Light Emitting Diode. It does
just what its name implies. It
is a diode that lights up when
current flows through it. The
hi gher th e current, the
brighter the light, up to the
poi nt where it gets damaged
by too much cu rrent.

These are also know n as
seve n segment readou ts. This
is because there are seven
i nd ividual segments made
from LEOs th at form the
number. The various digits
are formed from selected
combinations o f the LEDs,
g iv ing the numbers that
disti nctive com pute r loo k.

..... Fig. 1 shows tw o numbers
as they wou ld loo k when lit.
This is the simplest recogniz
able meth od to get all of the
numbers.

As we are talking abo ut
d iodes, they have many
characteristics in com mon
wit h all ot her diodes. They
have an anode and a cathode.

In operatio n, the readout
is either of the com mon
anode o r common cathode
type. This means all of one or
the other are retu rned to the
same poin t. This is important
to keep in mind when coming
to part two of the hoo kup.

Fig. 2 shows the bloc k
diagram of the three parts of
the circuit . The middle part is
the driver fo r the readout IC
This and the readout are sort
of a matched pair.

While there are a number
of readouts available, there
seems to be a favoring of the
MAN-l type. This is also
similar and inte rchangeable
with th e SLA-l and the Data
Lite 707. They are all of the
common anode type.

These are usually driven
by the SN7446 (or just 7446)
driver IC which is designed
for this service. The generic
name for thi s type of IC is
the BCD to seven segment
decoder/driver. The BCD part

3

Fig. 7.

7

To do this, it helps to
think of a digit of readout as
con sist ing of three parts.
Whenever you need a digit
you will think of these three
parts automatically .

We will sta rt with the end
result, the numerical readou t
itself. Since the IC field
changes so fast, what is
available has changed rapidly
in just a few yea rs.

Som e of the older cir cuits
relied upon two typ es of
readout devices, individual
indicator lamps (te n per digit)

digit in the readout, you just
about understa nd them all.
When you are loo king at th is
mammoth wad of IC5, you
are really just loo king at the
same thi ng repeated over and
over again. It really is that
simple.

To understand what this
circui t is, we will co ncentrate
on just one digit with a
simple circuit that is very
easy to duplica te if you have
an IC test setup.

While there is a whole
fund of complex info rmation
available on how the ICs
invo lved perfo rm their task
electronically, this is unneces
sary for your purposes.

Yo u don 't have to know
how the ICs do the job 
that's th eir prob lem. What
you want to know is ho w to
make them do the job for
you.

How Do You

J Ust for sheer bulk and
apparent circuit corn

plexity , the actu al cou nting
and 'digital reado ut circuit of
a freq ue nc y counter is
enough to turn most ama
teurs off on sight.

As this often is the largest
single part of a cou nter or
most other equipment using
such a readout, when you get
scared off by th is yo u don 't
bother with th e rest of the
equipment ei ther.

This is a shame, becau se
once you understand this part
of the circuit, almost half of
the piece of equipment will
fall into place in you r mind.

Just as with the tim ing
chain, the readout c hain can
be broken into bite-sized
pieces which will put the
who le th ing into simple
perspec tive.

When you understand one
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will be explained shortly, but
let's start wit h th e driver par t.

It is th e job of the middl e
IC t o take information
supplied to it and light up t he
cor rec t segments to form t he
requi red number. This is why
it is ca lled a decod er/driver.

Fig. 3 shows its hookup
to th e reado ut fC. Th is seems
qu ite comp licated bu t it
rea lly isn ' t once yo u under
sta nd about those resistors.

T he d iodes req uire a
certain amount of curre nt to
light up, but with too muc h
they will be dest royed. The
one in the test un it was rated
at fifteen mA per segment (or
a total of 105 mA for full
brilliance).

One of the things that
increases the value of a read
out is th at it req uires less
curre nt th an another. Five of
th ese is half an Ampere.
Th ere are ways aro und this.

Th e prim ary purpose of
th e resistor is to limit the
current to each segme nt to a
safe value. Notice th at all of
t he resist ors are th e same
value. In a mu lti-digit d isp lay
all of th e o ther resistors in
th is position will be of th e
same value.

This usually will no t be
c rit ica l, wit hi n reason.
Ty pical values range between
220 and 1000 Ohms at a
quarter Wat t. The higher th e
value, the dimmer the display
(bu t the less the current).

These resistors are cheap
(in quantity) when you go to
put together a fu ll display, so
don't worry about the
number. Once you realize
t hat yo u are just repeati ng
the same th ing, it makes
wiring easier, too.

The readout does what it
is told. It gets its orders fro m
th e decoder/ driver. The dri ver
is told what to do by the
third element of the circuit,
which is t he counter Ie.

(While it is not pa rt of t he
counti ng circui t, most LED
readou ts have at least one
decim al poin t eit her to t he
left of t he digit o r to the
right . Some have one on eac h
side .

This is fed from the same
Vee sou rce as the readout,

DECADE COUNTER

, _ .L_ --, BCD TO SEVE N

SEGMENT DECODER I
DRIVER

L.--,-------'

L ED READ OOJT

Fig. 2.

and co mmo nly has t he same
value of limitin g resistor in
series wit h t he Vee vo ltage .
Th e pins may be located by
applyi ng the voltage through
a resistor to the "ext ra" pins
and seeing what lights up.

Th e decimal poi nt has
nothing at a ll to do with the
coun t ing circuit. It is arbi
trari ly selec ted by switc h
action.

The positi on is chosen at a
certain poi nt on t he display
by the require ments of th e
value the display is showing.
Thu s a fou r digit d isplay
showi ng Hz wou ld display
2100 and th e same display set
to show kHz wou ld display
2. 100.

This is usually do ne by a
mul ti- ga n g range switch.
Wh Be other secti on s are
selecting th e electro nics for
t he given ran ge, one gang is
used to select t he requ ired
decimal point pos ition on the
display and illuminate t he
correct decim al point for t he
ran ge.

Thi s action is completely
indepen de nt of th e othe r
electronics of the cou nter. It
is all don-e by the switc h.)

Most of th e counte rs use
the 7490 decade counter Ie.
Th is has bee n shown prev i
ously in its applicat ion as a
freq uency divider , but its
ma in purpose in life is to
count.

Th e in ternal process is
highly compl ex, bu t for our
purposes the re are only a few
t hings to keep in min d about
wha t it does.

l t counts. That is, every
time it is pu lsed it produ ces
an output to ident ify th at
pu lse as pa rt of a sequence
from one to ten.

At t he tenth pu lse it
performs t wo fu nctions. It
starts in at t he beginning of

L EO READOUT
tolA/f- 1

Fig. 3.

the te n co unt sequence and it
produces a pul se to go on to
t he next link in the counting
chain.

So for every ten pu lses, it
produces counting inforrna
t ion fo r th e decod er to use
and one outpu t pulse for t he
next stage .

And now a word about
BCD. The decoder/driver was
Iiste d as a BCD to seven
segment decoder/d river. As a
previous article mentioned,
many of the pins have letter
n am e s rei at ing to th eir
co m p u t e r fu nction. The
particular outpu ts of t he
7490 that go to the decoder/
drive r are labeled A, B, C and
D.

Putting the who le thin g
together will give yo u t he
electro nic ca pabilit y to cou nt
and disp lay pulses. Fig. 4
shows a very simple circ uit
w h ich can dup licate t he
action of t he larger equip
ment.

Th is cir cuit will actually
show th e numbers in order on
th e readout. It is a simplified
circuit and not quite what
you will get in an actual
counte r. Th ere are so me
fa ncy improvem ents built
into the ICs t hat were dis
abled fo r simplicity. Th ey
will be discussed later.

First, the counting action.
Notice pin fou rteen in the
schemat ic. Thi s is t he 7490
input pin. Th e pulse inpu t to
here is what gets "counted "
by the IC

The purpose of the pu lse is
to key th e IC and make it
work. To wor k, the Ie mu st
be tu rned on and off. It doe s
th is by be ing switched
between a high state and a
low state.

Usua lly th e 7490 is

switc hed by an IC gate in a
counter cir cu it . In this circui t
a 7400 gate is hooked up as a
" bou nce less switc h" to pulse
t he counte r fC.

Th e reason for t he bou nce
less switc h is to pr oduce a
c lean pul se for the 7490. If
an ordinary switch were used,
it would have a slight amount
of co ntact bounce (that is,
th e switc h contact would not
just make one clean co ntact
bu t would mechan ically make
and break slightly before
co ming to final rest). For
many pu rposes th is wou ld
not even be noti ced by th e
circu it, but the IC counter is
a very high speed sensing
device and will actually count
these ex t ra pulses.

So th e 7400 is used to
switc h the 7490 clean ly. An
SPOT switch can be used to
control th e 7400. Th is ca n be
t he m omenta ry contact
p ush-button ty pe or the
ordinary type. The push
button will per form the reset
op erati on of t he 7400 auto
mat ic ally . Otherwise, th e
operation will have to be
do ne manu ally.

The 7400 switch is actu
ally 'a form of flip flo p
circuit. When it is pu lsed it
goes fr om its original sta te to
th e new sta te a nd remai ns
that way un t il switc hed back.
Thu s, to co ntinue to pu lse
t he 7490, th e 7400 will have
to be rese t to it s o riginal sta te
for eac h new output pulse.

The tes t circuit didn 't even
use a mechan ical switc h fo r
th e 7400 - just a clip lead
which was switched between
t he co rrect Ie te rm inals to
affect th e 7400 switc h action.

When you change to nine,
the next number will be a
return to zero. Th en th e
counting cyc le begins all over
again. These a re th e basic
mechanics of the number ing
sys te m. You next have to
learn to count wit h it.

With a little prac tice yo u
will be ab le to pu lse th e 7490
qu ite quick ly, particu larly if
you use a switch rat her than a
piece of wire. For the sak e of
exampl e, let 's assume that
you ca n get only three pu lses
per minute .
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Fig. 4. R1-7: 220 to 1000f! 14 W. VI: SN7400.
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right (decimal point].
If the most significant

digit is a zero, the circuit will
blank it out and co nt inue
un t il a decima l position
show'S a number other than
zero. It will not blank out the
zero in a number like 10 1,
but 001 wou ld read as 1.

For several reasons, you
probably will not see an
actual c ircuit just like this
one. It is not normal to blan k
out d igits on such a small
readou t, and th e least signif
ican t digits of a larger reado ut
would not use the fea ture.
They would be co nnecte d to
read normally.

These are minor circuit
c o nsiderati ons which can
easily be seen by inspect ion
of the schemat ic. Once you
Know what yo u are looking
for , or at, it is easy to under
stand.

The least impor tan t digit is
very impor tant to the circuit
operation. This is the one
immed iately to the left of the
decimal point, Even though it
may only be tens or hundreds
of cycles per second, it has a
major effect on the operat ion
of t he whole circuit.

The freq uency to be read
is fed to the least significant
decimal place first and works
its way up the cha in. This is
very important.

It does not go from the
most significa nt figure and
wor k its way down. From a
p ract ical vie w point this
means several things must be
taken into accoun t.

Even though it reads out
to a lowl y place on the scale,
this first IC may dete rmine
the highest frequency that
the cou nte r can cou nt. It will
be operat ing at that freq uen
cy and dividing it down from
there .

it has yet to find co mmon use
in any amateur appli cation .

Just as pins two and three
co nt ro l a retu rn to zero c i~

cuit , pins six and seven
co mprise the same reset
feature to retu rn to nine. It
works the same way and the
effec t can be shown by
ground ing two and three,
leaving either six or seven
floating and switc hing the
rem aining pin from ground as
was done with the zero reset
pin.

That's it fo r th e basic
operat ion of the counter pa rt
of the circ uit. There is
another feature of the de
coder/driver that is co m
mon ly used and should be
understood .

Left to its own when
prope rly hooked up, all of
the digits in the display
would light up as zeros. This
would be OK if the frequency
was 1000 Hz, for exa mple,
but co uld be co nfusing to th e
eye if 20 Hz registe red as
0020.

Considering how much the
749 0 does for you, it would
be unfair to expect it to
atte nd to all the littl e detai ls,
so the feature that deals with
the ze ros is built into the
7446 decoder/driver.

It is called zero' blanking.
It 's not necessary to go into
detail about how it is done,
but it is importa nt to know
which pins are used and how
to make them do the job .

Fig. 6 ' show; part of a
larger digita l read out. Th is is
virtu ally identical to the o ne
digit circuit alread y sho wn.
The basic differences are just
the mechanical ones caused
by th e physical hookup of
the circuit and the additional
built-in featu res to be used .

Not ice in Fig. 4 that pin
five is co nnec ted to pin 16,
the Vee sou rce pin. This is
o ne of the pins in the zero
blank ing circuit that was
disabled for the test circuit.

In Fig, 6 it is co nnected to
pin fo ur of the following IC
package in order to do its job.
The c ircuit starts with the
hi gh e st sign ificant figure
(extr eme left of the decimal
point) and works towards the

because it will not be pe r
formed in this mann er . The
principle is the same, though.

The only th ing changed is
that pin two, which was
grounded, now has a switch
in the c ircuit. Pin th ree is
unconnected and left float
ing. Only o ne pin is needed
here to co ntrol the reset
act ion.

Assum e that you are still
pulsing the counter a t the
rate of th ree counts per
minute. At th e end of the
minute you push the pus h
to-break switc h at pin two
and release it before the next
counting pul se, This will
cause the readout to return to
zero befo re the next pu lse, so
that the coun t will again pick
up with one and cou nt on
from th ere.

In a rea l fr eq uency
counter circuit, there will be
a pulse supp lied fro m the
t iming chain to perform this
task, It will also "gate " the
counter (in othe r wor ds,
a p p ly the signal to be
co unted to the counter for a
specifi ed amount of time and
reset the circuit to provide a
co nt inuously upda ted co unt) .

As th is must be done in
microseconds or so, it sounds
like it would take some
doing, but the circu it is
usually just a few IC sections.

Using the push-button at
any time will return the read
out to zero. Th is is how
th in gs like elapsed time
circuits are reset.

There is one other reset
circuit built in which you
should know about , althou gh

l ED DISPL AY
MAN- r

With thi s circuit, in the
firs t minute you would reach
the count of th ree. In the
seco nd minute you would
reac h a count of six and in
the third a count of nine.

This ci reuit can be thought
of as a basic event counter. It
will go on counting how
many times something pu lses
it until it runs out of num
bers.

Even wit h just a simple
event counter, there comes a
time when you want to be
able to reset the circ uit to
zero to star t co unt ing from
that point again.

With thi s simple ci rcu it,
this ca n be done by turning
off the Vee voltage and turn
ing it back on again. Th is will
ret urn the readout to zero,
but it would be imp ractical to
do this with many actual
wor king devices. It wou ld
upset too many other interna l
circuit s.

What is needed is a reset
circ uit. Fortunate ly, such a
pro blem was tho ught of by
the designers of the device,
and there is a built-in answer.
There is a reset circuit within
the 7490 tha t does the very
th ing needed,

. Act ua lly there are two
built-in reset circu its, but the
one we want is called the zero
reset. There are two pins for
thi s, pins two and three.

T he operation of the
circ uit is easy to dup licate in
simplifi ed form with the
modification shown in Fig. 5;
however, it may not appear
exactly the same in actua l use
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ment and will only be briefly
described.

A timing pulse is given to a
dec ade counter and the
output signal is sent to a
decoder/dri ver as with the
readout circuit. However,
instead of the decoder/d river
feeding a readout Ie , each
output would go to a separate
digit of the display, turning
each on in sequence.

Thus, instead of turning
the whole display on and off
at a high rate of speed, each
individual digit is turned on
and off in sequence.

To the eye, the effect is
the same. The display looks
lit at all t imes, but since only
one digit is actually on at any
give n time, the average
current is less than with the
other method. However, it is
more complex.

While the basic readout
circuit has three parts, there
is a slightly more complex
form of readout circuit which
has four sections.

Several circuits have
appeared recently using this
configuration . The fou rth 
section is a temporary
memory which goes between
the counter and the driver/
decode r.

This is a latch type Ie. It
involves no new problems in
understanding - only the
mechani cal problem of
wiring.

One digit of a recent

SIGNAL

T IM ING
PULS E

Fig. 7.

Fig. 8.

time, but are turn ed on and
off at a high rate of speed so
that the eye is fooled into
th inking they are running
continuously.

This is almost easier done
than said. Fig. 82 shows a
basic circuit. It is in the
common line of the readout
ICs. A switchin g tran sistor
with suitabl e power rat ing is
switched on and off by the
same timi ng pulses that wor k
the reset and gating ICs.

Thus the readouts draw an
average current that is quite a
bit less than the total current
they would draw running full
time - and the power supply
runs cooler.

It is not hard to include
this action in the timing
sequence so that the display
is blanked during the actual
counting period when the
digits are changing and a blur.
Then when the counter has
arrived at its count, the
numbers are displayed and
can be read. Then the display
blanks out during reset and
the whole cycle begins again.

This is done so fast that to
the eye it looks like the dis
play is steady. In fact, it is
recounting the frequenc y a
number of times and redis
playing the answer. Unless
there is a change in the
frequency, the readout will
be the same. If there is a
change, the counter will
display an updated reading.

There is another method
of strobing the display, but
being more complex, it is not
so common in simple equip-

LE D READOUT
MA N- I

done. Often a two input
NAND gate IC is used for the
purpose , as shown in Fig. 7.

Basically, the input signal
is sent to one of the inputs. A
NAND gate will not have an
output when there is a signal
applied to both gate inputs at
the same time. This is the
timing pulse which turns this
gate on and then off for a
specific time period .

Hence the name gating.
The readout displays the
count that has been estab
lished by the circuit during
the time the signal is
admitted to the counting
circuit.

When it comes time for
the next count to begin, the
same timin g chain supplies a
pulse signal to the reset pins
to reset the readout in time
for the next counting period
to come through the gate.

This function is usually
handled by a single section or
so of an IC and is done with
high and low logic.

There is one other usual
action performed on the read
out, and there are two ways it
can be done. Only one is used
commonl y in simple circuits,
so it will be described first.

Each section of the
readout Ie can draw about 15
mA. That's over 100 mA
per digit, _or over half an
Ampere for th e whole
readout sect ion (just the LED
ICs, not the 7490s or 7446s).

To help lessen the load on
the power supply , it is com
mon practice to strobe the
readout ICs. This means that
they are not running full

L EO R EADOUT
M AN- I

Fig. 6.

LEO READ OUT
MAN - I

It is not common to see a
counter using the 7490 in this
position. It's too slow. It is
only expected to work at
around 20 MHz. While a
selected IC might be able to
go higher, the usual thing that
is done is to use a high speed
decade counter in this posi
tion.

As this may not be the
same thing electronically, it
will spoil the symmetry of
the circuit visually and you
will have to watch the wiring
carefully. That is all it will be,
though , and when you watch
for it there should be little
trouble understanding the
differences from this simple
circuit.

It is time to go a little
more deeply into what is
happening around the read
out section and controlling it
from the outside.

There are two important
thing; going on outside the
readout strip that are essen
tial to the operation of the
counter. One has been
explained, the reset function.
The other is the "gating" of
the input signal.

Both of these functions
are controlled by the timing
chain . It is a pulse time signal
from there that acts upon the
readout section.

In order to count a rate of
speed of an incoming signal,
you have to be able to admit
it to the counting and read
out section for a known
specific period of time.

This is called gating, which
is also quite literally how it is
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schematic is shown in Fig. 9.3
As can be seen, it is quite
simple and should not be any
problem if you wish to
construc t a circ uit using this
feature.

Not ice in this circuit that
the strobing func tion is done
by this latch IC. The rest of
the cou nte r did not conform
to the guidelines given. It
used th e 7490s all the way
through the readou t section.
In this case a high speed IC
was used to prescale the
count so that the frequency

limit of the 7490 was not a
factor.

The gating functio n of th e
c au n ter took place just
before the prescaler and used
a different ty pe of two input
gate (a NOR) than described
in the simple circuit.

Th is is still basically
similar to the simple coun ter
read out. If you understand
the general operation of the
simp le one, you should be
able to recognize the varia
tions for what they are: just
slightl y different ways of

doing the job .
As the IC scene keeps

changi ng, it can be expected
that any given circui t will not
look exac tly the same as the
simple test circuits shown . In
the near future though , the
readouts will probably bear a
st rong family resemblance to
what has been presented here.
Once you know what you are
lookin g for in the way of
differences, the whole read
out section should sta nd out
as an easily comprehensible
unit.

Since thi s and th e timing
chain comprise the most part
o f th e usu al frequency
counting circuit, you will be
able to concentrate on the
other sectio ns and shou ld be
able to understand and dupli
cate what you want. -

References
l ,2..Six Digit 50 MHz Frequ ency
Cou nte r," Pollock, James W.,
WB2 DFA, Ham Radio, Ja nuary,
1976, p . 18.
3"A Fun Cou nter Project," Plav
can, AI, 73 Magaz ine , July , 1976,
p.36.

Provide s you wit h instant and accu rate
bearing and di stan ce to any ot her
location in t he world . Each map is a
mu lticolo red original. It is available in
10, 20, and 30 inc h sizes for $13.95,
$18.95 and $23 .95 from Co mputer
Drawing Co rporat io n, P.O. Box 88 559
Seatt le, Washingto n 98188 (Add 75ri
for ma iling) .

DIPOLE AND WIRE ANTENNA KITS, complete with HI-Q BALUN, 100' rope ,
copper antenna wire and insu lators.
80140/15 para llel d ipole . 536.95 tsu sbcrt, 130' length
40/2 0/ 15 pa rallel d ipole . . . . . . . 530.95 80 short, 63' lengt h .
80/40 trap d ip ole . . . . . . . . $41.95 an sncr t, 33' length .
40120 t rap d ipole . . . . 536.95 Sing le ba nd mode ls tro m

VERTiCALS - co mplete with Universal Mounti ng Base, Folds
to 5' for Easy Tran sport , Hvv . Duty Aluminum Tubing.

20/15 trap, 13' hgt $29.95 160 compact 23' hgt . $44.95
40120 / 15 trap 22' hg t . .. 44.95 80 compact 20' hg t . . 39.95
80/4 0120 trap 30' hgl . . 69.95 40 compa ct 15' hgt . 34.95
80/ 40/15 t ra p 20' hgt. . 59.95 20/ 15/10 f u ll si ze v ertic al 29.95

TO OROER - Include Sh ipp ing - Dipole. $2 .50 . vertic a l. $3,00
24 hour s hipmen t. 30 d ay QUilr ilnlee ,
For tore : SAS E or 1~1 cre ss SICI m p

'". P.;:

YOUR
PERSONALIZED
GREAT
CIRCLE
MAP
CENTERED ON
YOURQTH

Incomparable pr~ce'

Incredllble
coun.er!

1• • 0 5
$199.95 assembled

Perfect fo r: CBers, Hams, Service Techs, & Experimenters!
• HAM,ca.& COMMEFlCIAL BANDS· WIFlED & TESTEO AVA ILABLE · 100HZ READOlJT • 6 DIGITS
• CRYSTAL TIME·BASE ~ 1Hz OPTIONAL. MASTER CHG. JB. AMEAICARD OK • ADD $2 SHIPPING

Hufco Incredible counters start ing atS45,9Sarealso available!
. All counters can be factory wired and teste d. Write or call today!

Box 357, Dept. 60, Provo, UT 84601 (801) 375-8566

(6-DIGIT/500mHz KIl)
FREQUENCY COUNTER

A500mHz (I>- Digit) FREQUENCY
COUNTER forunder40 cents permHz!
Figure itout. Itadds up to unheard-of
savings! With guaranteed qua6ly to
match and exceed overpriced brands.
Let us prove it to you now!
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--WILSON AMATEUR ANTENNAS---.:

MODEL 204 MONOBANDER PLUS DB33

REAL
MONO

PERFORMANCE
ON

10-15-20

The Wilson 204 is the best and mo st economical antenna of its type on t he market . Four elements on a 26' boom
plus a Gamma Matc h (no balun required ) mak e for h igh performance on CW & phone acro ss t he ent ire 20 met er
ban d. Th e 204 Mo noband er is bui lt rugged at the high stress poin ts. Using t ap er swaged slotted tu bing permi ts larger
diameter t ub ing w here it counts, fo r max imum strengt h w it h m inimum wi nd loading.

The 0 8 33 is t he newest add ition t o t he Wilson line of ante nnas . Designed fo r t he amat eur who wants a lightweight,
economical antenna package, t he 0833 compliment s t he M204 fo r an excellen t DXers combination.

A l l W ilso n Monoband and D uoband beams have the following co m mon fea tu res:
Taper Swaged T ub ing A d justab le 52 n Gamma Match
Fu l l Co m pression Clamps Quality A luminu m
No Ho les Dr il led in E lem ents Hand le 4 k w
2" o r 3 " Al um inum Booms H eavy Extrud ed E lem ent to Bo o m Mounts

WILSON AMAT EUR ANTENNA SPEC IFICATIONS

Fo rward Front·to Fro nt-to Boom Lo ngest Turn ing Surface Wind load Assembled Shipping
Gai n Back Rat io Side Rat io Length Nu mber Element Radi us Area at 80 MPH Weight Weight
(dB) Id B) (dB) (It) Elements Ift l (ft) lsq f tl (lbs] [lbs] llbs] Pr ice

M520 12.0 26 30 40 5 36' 4" 27'0" 5 ,0 125 90 96 $269.00
M204 10 .0 25 30 26 4 36'4" 22'6" 3.9 100 46 49 139.00
M155 12 .0 26 30 26 5 24'3" 18 '0" 3.7 93 41 44 139. 00
M15 4 10 .0 25 30 20 4 24'3" 15'9" 3.0 75 30 32 89.00
M106 13.0 26 30 31 6 19' 0" 16' 1" 2.9 73 34 36 99.00

0854(20 ) 12 .0 26 30 40 5 36'4" 27 '0 " 7.9 198 105 119 299.00
(15) 10 .0 25 30 4 24'3"

0 84 3( 15) 8 .5 20 30 26 4 24 '3" 15' 8" 4.3 108 36 38 11 9 .00
(10) 10 .0 25 30 3 18 '0"

0 8 33(15) 8.5 20 30 17 3 24'3" 12'2" 3.8 95 31 33 89 .00
(10) 8.5 20 30 3 18 '0"

The ab ove A ntennas are FACTORY D IR ECT ONLY! Most antennas
in stock . If you order any antenna, you may pu rcha se a CD R Ham II fo r $144.45 or a CDR CD 44 f or $1 17 .45. Send check or money
order, o r phon e i n Ban kAmericard or Mast er Charge. Al l 2" Boom antennas shipped U PS, 3" by truck.

~Wilson Electronics Gorp.
4288 S. Polaris Avenue, Las Vegas, Nevada 891 03 70 2-73 9-1931 TE LEX 684 -522
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-Here's some of the proof .
K4EME - This is my second TRITON IV. They are excell ent xeetvers: WA81CK - Luv it . Dynami te ! W9NXU - I am very thrill ed wi th this unit, it is great.
I think you have scooped the f ield. WAOAYA - I like CW and full break-In. (Beaut iful ) K3TFU - I love the unlt . WA3VEZ - Rig Is just great. Combined wit h
your service makes a super t ransceiver. WNOSEO - Beauti ful radio t o use. Magnificen t CW filter! Just a pure j oy. WBlll - I have had my TRITON IV for
two months and am delighted with it. YN1MBV - It is a very nice r ig. W3GTX - New features very welcome. WOBYe - Bought one of the first TRITON
II , like it , so well I updated it with a TRI' ON IV. W2TBK - It is absolutely fant asti c. W800PI - J am pleased with the r ig. WA3GJA - Very·very-very
nice. Good audio quality. W5Z8C - The most outstanding r ig I have ever used. K8CJQ- Excel lent r ig, Good filters. W7BKK - Very happy ... gett ing excellent qual.
ity report s. W2CET - Power-signal reports good. WB2UEH - I like the compactness and appearance. VE31BK - An excellent r ig wit h superi or receiving Quali ty.
K41VM - I th ink it is tops. WA4LOG - I' ve become so used to dip, peak and adjust. this TRITON is a beautiful new experience. KL7IHW - Easy to set
up- works great. K4JXO - Seems to be very FB rig. WA7KHE - Fantasti c perfo rmance. Thanks f or a fi ne r ig. WB4BPG - No problems-fine r ig. VEIBZ 
Good work. W9HQT - Receiver bette r than expected, CW break-in is super. WOAP - t remenocus tr anscelver. I appreciate your engineeri ng. WA2ZRO - wen-

.' derful, KOSfV - Real nice r ig. You thought of almost every feature and built it in. KQ90Q _ Beautiful. WaOHQ - aeaut itu! radio; however, your ads do not
do justi ce to the radio. WN5S0H _ Very sophisticated- Easiest tuning rig ever. Very glad I bought it. K30JV - Very impressed. W4LZP - Very good result s.
Put out 100 walls as good as 300 watt r igs. WA40QY - I think the TRITON IV is ereat. W6QXN - Appreciate full CW break-in. WOINH - Enj oy li ght weight.
VEJCYK - I am extremely pleased with the clarity of receiver and after putting rig on the air, received unsolicited compli ments on tne audio quali ty of the
t ransmitter. K4PHY - Was 3rd in USA, first in f ourth dist ri ct in ww ca contes t. W8RYU _ Own Argonaut. Both fi ne rigs. W4C OA - Compact , light weight,
good engineer ing. WB2WZG - TRITON IV is the most versttne CW/SSB radio I have ever used. WB2f MV - Outstanding. Highly pleased with performance.
WA8ACZ _ . A real nice r ig. I have owned about every other make. W5EGK _ Works nicely. WB4ECO - I t ried th is rig, a pleasure to operate. WA4YRK 
Excellent reports on audio. WB8NKB - Wonderfu l. W9QPQ _ An excellent ri g. Love it. W8S0P - Makes running SSB nets a real breeze. Also good on CW
nets. Wl71RT - fan tasti c rig . W4MOB _ Has rekindled my interest and enthusiasm in Amateur Radio t o an extent I hadn' t thought possible. It f ar out d!s·
tances any competi t ive product at any price. W6EYR _ Very nice. Been a ham for 45 years and now solid state perfect ion. W2RPH - Excel lent ng.
WNQTOK - TRITON IV is a fabulous piece of equipment. W5VIW _ Very nice rig WB2LQf _ Wow! W9JCV - Tnx for giving us a FB piece of equipment
made in the USA. W8GH O _ Very pleased. K4KXB - Seems to have everythi ng desired. W4SZ _ A pleasure to operate. W2f KF - Greatest rig I ever had.
So far in a month 34 as o's without one miss. Been a ham since 1922. W4GVC _ Nothing but complements. WB9EZE - Well pleased with performance and
simplici ty of operat ion. K4ETI - Rig is great. W8CNY - Man-! what a r ig. I' ve had th is cal l since 1929. Never saw anything li ke it and I've seen them
all ! WB2MZU - Seems like everything the S·· · · · 0 _. was supposed t o be at one thi rd the price. WNOYHE ~ I think it is a very good rig. WB9n O 
Break-in CW is very impressive. KaCBA - I belie ve it is one of the finest HF t ransceivers on the market . 1 can't tell you how pleased I am with the noise
blanker. I can get on the air f rom my home stat ion again for the first time in a few years. Other rigs with noise btankers just didn' t hack it. WA7YHW 
I am very pleased with thi s equipment. It is certainly of high qual it y. W711A _ Exce l lent equipment. WBORWA - Couldn't be more pleased with it. It
cert ainly has per formed beauti fully and is all I expected and more. WB4Qn _ Like it very much - keep up the good work. WN1YVX - Really impressed
with looks and performance. WONC _ Very FB rig . Perf orms up to specifications, an excell ent design. KaPBZ - Already have TRITON II and IV. W1KD 
This little " T·4" is smooth as sil k _ .. I've received some very flatter ing reports about t ransmitte r voice quality and the CW operation is the great est.
WN8n O - I found that the TRITON IV was the best rig on the market for around $800. I love it ! W2JBK - It is absolute ly fantast ic. W8f EI - Am amazed
at receiver performance. I thought I had a top notch receiver with the H · · · • • . • •! WfFYM - Your guarantee is refreshingly proper. WBMOK - Sure makes
a guy look twic e at his old tube type gear. W1TFS - Finest CW ever, CW selectivi ty very good. WB61VR - Very sati sf ied with TRITON IV. Just what I was
looking for to use on my yacht. Thanks. WA80NP - Also have a TRITON I I. I am pleased that AI Kahn and the good guys at TEN·TEC thought of the CW op
erator ! W2EMX - Excellent Amateur gear meets and exceeds adverti sed clai ms. WOAMJ _ It looks like there is nothing left to be desired. It is beautifu l.
W6SE - The receive funct ion is outst anding. It is superb in transmit. W1BY _ In love with this fantasti c gem. It 's so easy and a pleasure to operate.
W6ASH - Very happy with performance. Part icularly impressed with full breek-tn and light weight. WAOIMS - By far the best rig I have ever operated. I am glad
I decided on the TRITON IV and not one of the other transceivers on the market. WA8HOO- Thank you gentl emen.

Add your name to the growing list. See your TEN-TEG dealer
or, write for full details.

'
f:.~~EN-TEC ,INC.
. , • • • ~EV I E RV I L L E , TENNESSEE 37862

EXPORT:5715 LINCOLN AVE., CHICAGO, ILL. 60646



[J] ICOM

IC-2 :E1CSAVE

IOWfRS

MOST POP Ul ARHAM
TOVH Run MADI

ELECTRONIC DISTR IBUTORS, INC.
1960 Peck Muskegon , Ml 4944 '
Tel. (6 1 6) 726. 3 ~96 T EL EX 22 ·8411

rc 22S's • KDK FM 144's
ALL YOUR 2 METER FM NEEDS

W . B. COMMUNICATIONS
1640 1 S.W, 142nd Ave . e Mia mi, Fla . 33177

TE LEPHONE (305) 253·7440

UNIVf RSAl

VHF FM PHASE LOC KED LOOP
SYNTHESIZED TRANSCEIVER

SPECIAL SALE!
$359 ~_

Free standing alum
inum tower 10' to
100'. Prices fr om
$110 130'1.

REQUEST NEW CATALOG
OF TOWERS & ANTENNAS
Midwest Ham Headquarters

For over 38 years
HAMS! W rite fo r free Cc/clog cnd

Wholesale Prices!

ECM Cor po rat ion
412 North Weinba ch A v e.

Evansville, Indiana 4771 1
812 -4 76-21 21

* 0-7.5 kHz deviation peak reading
Meets co mmercial requ irements* Operat es 30-500MHz* Crysta l co ntrolled for easy operation* Telescopic antenn a

New Option s

* NICAD power pak $20.46* Charger $29. 95* Aud io/scope output with earphone S12.95
Write or calJ for compl ete in for mat ion . Send check
or money orde r for $ i32.00 p lus $1. 50 f or
sh ipping . Indiana resi den ts add 4% sales tax.
Crystals fo r 146.94 MHz : 3.95. AI l o ther f re q
7.10.

0 _ 9511_ 95A counter-offer you can't refuse! It's rock-bottom
, , price and sky-high quality make it your bestbuyl

(3OinHz KiI) (250 rhHzKit) We've proved it to thousands.Let us prove it toyoul

6-DIGIT FREQUENCY .10OmHzReadoul · Ham,CB, & Commercial Bands
COU ~~ ea.\9., ..1Hz Optional • MasterChg.lB, Arnencarc Ox

" "',. - Crystat rlme-Base • Add $2 Shipping

All counters canbe factory wired and tested.

H , W rite or call today!

U 'JiID P.O. Box 357, Dep1.55.
, Provo. UT84601 (801) 375-8566

less batteries
and crys tals

Only

$J32

YOU A S K E D
FORI.T !

ec... - 5 B F llI
...o d u l atio n

n.eter

252 Patton Ave.,Asheville , N.C. 28801
PHONE: (704) 254·95 51

Sensa••ona. pr.cef
_uperb Clua•••~f

I'll. from

t aeue
FT·301D ALL SDLlD STATE
DI GI TA L 160·10 M TRANS·
CEiVER. 40 DR 200 PEP.

PRICES START AT $535.00
Serving amateurs since 1928

Master Charge BankA mericard

FRECK rad~a& . ..p p l y
coy_nc ..

. S8.50
.. . ... 12.50

. . . . . . . . . . .10 fo r .99

. . . .. ..... . .. .. 2.95

. .......... . . . $1.75

. .. .. . . ... . . . .. 1.75
. . . . 1.35

. . . . . .. . . . . . .... 1.45
... . .. . .. .. . . 2.25

CA 3028A Oif. Amp. . $1.50
LM301 Op Amp .... . • .55
LM309K Volt Reg 1.1 0
LM380N Audio Amp 1.75
NE540L Power Dri ver 5.95
NE561BPL L . . 4.95
NE562B PLL 4.95
NE565A PLL 2.50
LM709 Min DIP Op Amp .. .45
LM741CE T05 0 p Amp . . .45
14 or 16 Pin IC Sockets . •.. .30
We have 7400 series ICs; send
stamp lor catalog.

2N3772 . 2.25
2N3773 4.95
2N3859 • . .. . . . . . . . .29
2N3903 20
2N3905 25
2N3924 .. . . . . . . .• 1.80
2N3926 .. . . . .... • 6.30
2N4041 . • . .. 5.50
2N4249 . . . . • • . . . .15
2N4401 15
2N4402 60
2N4403 ... ... . . . . • •15
2N4409 . . . . . . . • • . . .19
2N4427 . .. " • • . 1.35
2N4429 ..• . . . ... . 7.65
2N488B 50
2N5016 .. . .. . . • • 17.60
2N5090 • . 7.50
2N5129 •. •• . . . . . . . .20
2N5179 •.• • . . . . . . . .90
2N5641 • . . . . .. . . . 5.40
2N5642 10.25
2N5643 14.35
2N5913 . .. . . . . . • • 1.70

2N6080 4W 175 MHz . . 55.40
2N6081 15W 175 MHz . . . 8.46
2N6082 25W 175 MHz .. 10.95
2N6083 30W 175 MHz .. 12.30
2N6084 40W 175 MHz .. 16.30
2SC1306 4.30
2SC1307 .. . .. :'.25

ALOElCO HOBBY COMPUTER CENTER
KITS-B OAR OS- BOO KS-ACCESSO RIES

Write for catetoq

RF DEVICES
2N3375 3W 400 MHz . . $5.50
2N3866 lW 400 MHz 99
2N5589 3W 175 MHz 4.75
2N5590 l OW 175 MHz 7.80
2N5591 25W 175 MHz 10.95
2SC517 3.95
2SC1226 . .1 .25

HEA VY DUTY RECTIFI ERS
200 Volt 100 Amp 008 .
200 Volt 2:'0 Amp 009
1000 Volt 2 Amp Sil icon Rectifier RCA .
10.000 Volt Silicon Rectif ier Erie 65 mA .

DISPLA Y LEOS
FND503 Common Cathode 500
FND 507 Common Anode .500
FND 359 .3
MAN 5 Green .27
DL 747 Common Anode .6

DISCRETE LEOS
Jumbo Reds, lnnq or short bulb . , .• • . . , ..•. 6 for $1.00
Jumbo Orange, Green; ClearRed or Green 510r $1.00
209 Series, Green, Orange, Yell ow or Red 5 for $1.00
RL2 or Micro Red . 5 f or S1.00

Brand NewGEStereo Tape Amplif ier Board with all components 4
watrs t z v ee S3.5[1
Mono Ampl ifier Board 1 contro l . . 2.25
6 foot black zip cord and plug . . 35
RG174 100 foot coil . . 6.50
2%" roundspeaker, 8 Ohms. . 75
2'%" round speaker, 100 Ohms • . . . 1.10
Speeo miniature replacement speakersfrom 1" to 3)1;" , SASEfor list.
Specoweatherproof tru mpet speaker, 15 Watt s, 5" horn, BOhms,
S~~ 125
Spero Ham & CB extension speaker, 8 Ohms,4" speaker, 10' cord,
CBS·4 . . • .. ... . . . . . . . . . . . . . .. . . . . . .. . . . . . . ... . . .. 12.75

Hobby Motor 6 Volt Super Challenger . 1.77
Shur-Lck Disappearing Ant enna Trunk Mount 10.95
Ham & CBSlide Mountswit h lock and coax connectors 12.95
2 Amp Bridge Rectifier. 200 Vol t . • . .50
2 Amp Bridge Rectif ier, 600 Volt . . 1.25

C106B SCR . . $.65
MPSA14 90
2N3055 99
MPF102 FET .45
2N3904 or 2N3906 10/.99
2N5496 Or 2N6108 35
MJE340 (2N5655 ~ 1.10
40673 RCA FET 1.55
741 or 709 14 Pin DIP 25
555 Timer . • 75
556 Dual 555. . . 1.75
200 Volt 25 Amp Bridge . . 1.50
l N914 ·1N4148 15 10r .99
lN34 ·1 N60 ·1N64 10 for .99
2N918 . ., 95
2N2218 55
2N2219A 40
2N2222A . .. . .. .. . • .20
2N2369 . . • . . . .20
2N2483 .45
2N2484 25
2N2905 15
2N2907 30
2N2926G . , 30
2N2926Y 30
2N3053 50
2N3390 75
2N3439 . . •. . . . . 1.20
2N3440 60
2N3512 . . 1.15
2N3553 . . . • . " .. . 1.40
2N3563 , •• . . . .. . ..30
2N3584 2.35
2N3638 . .. . . . . . • . . •15
2N3646 . .15
2N3713 . • . .50
2N3725A . . . . . ..50
2N377 1 . . . . • 2.50

2281A Babylon Tnpk Merri ck ,N .Y.11566
(516) 378·45 55

ZENERS
lN746to lN759400 Mw ea .25 lN4728to l N4764 1w . .. 2lj

We quo rc on any devico el m y q uan tity . All i IB",. po ' ll"' jd in USA. M in.
order $6 .00. Oul of USA " Jld C81"tified cb ook or money<mlor, inclu d o po:rtage .

ALoELCo SEMI·CoNoUCToR SUPERMARKET

A LDELCO KITS
Digital Clock Kit. Hours Minutes & Seconds. large half inch LED
readouts. Elapsed tim e indicator. 12 hour format with 24 hour
alarm. Snooze feature, AM PM indicator, power supply, power
failure indicator. Complete with wood grain cabinet. S23.95
MOS Time Base Kit 50160 Hz 5.95
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RF HEAD

Fig. 7. Block diagram.

Stir ling M . Olberg W1SNN
19 Loretta Road
Waltham MA 02 154

10.5 GHz: use it or lose it

M any tim es when I've
been ro lling merri ly

on the highway, I've come
upo n road signs indicat ing
that the road was " Radar
Pat rolled," which I've paid
littl e or no attention to . One
day I got bagged. I saw the
radar too late and , of course,
it had me before I could slow
down.

I was to become very
closely assoc iated with traffic
radars, but at that time all I
could do was pay the fine and
slow down. I tho ught of
installing one of the gadgets
that detects radars, and tried
o ne. It was a disappo int ment.

Some tim e late r I was to
become associated wit h a
f irm which sold and serviced
police equ ipme nt, incl udi ng
traffic radar s. I became very
intim ate with th e workings of
th e beasts. Also, the met hods
of detect ing them at reaso n
able distances became of
greater interest to me.

Building a fairly sensit ive
radar .detector requires an
u nderstanding of how a
t raffic radar work s. Here is a
rundown on several of the
units which are in common
use by traff ic safety off icers.

For the most part, traff ic
radars throughout the LJSA
are CW Doppler radars o per
ating in the X band region at
10.525 GHz. There are other
f requencies in use, but we
will confine th is descript ion
to X band versions.

If a microwave osci llator
p roduc in g a CW signal
cou pled to an appropriate
ante nna is pointed at a target ,
which is moving toward or
away from the ante nna, the
target wiII reflect part of the
radiated signal back to the
antenna and that signal will
be modul ated by the moti on
of the ta rget, producing a
Doppler signal which is in the
audio range. A det ector, also
connected to the same micro
wave ante nna, will rect ify the
reflecte d signal and, when
amplified by an app ro priate
audio amplifier , can be pro
cessed to det ermin e the speed
at which the target is moving.

esting experimental oppor
tunities. As a detector of
police radar - one which
returns a strong echo modu
lated to indicate whatever
speed you wish - it is possi
ble that a lot of these could
be sold. It could be marketed
for under $50 and homemade
for perhaps $ 7O. - Ed.

this unit can be used in the
7O. 5 GHz ham band for com
munication s with other cars
using the detector. Since
power levels below 700 m W
could per form well, it might
not even be necessary to have
a ham ticket to use this trans
ceiver. The article certainly
opens up all sorts o f tnter-
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Mobile
Smokey Detector

While a few readers may
want to build this unit which
is described as a smoke detec
tor, the main reason for pub
lishing this article is that it is
an example of apply ing ham
techniques to make com 
mercial products. Note that}
by the simple addit ion of a
small 70.5 GHz oscillator,
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Most people have experienced
t he Dopp ler effe ct and
per haps have not rea lized it.
Perhaps yo u rem emb er that
t he pitch of a ra ilroa d trai n
horn a ppea rs to sound higher
when approaching, and then
seem s to go to a lower pitch
after it has passed. It is 'this
audi o compon ent , produced
b y m icr ow ave reflection,
whi ch can be"processed to te ll
th e exac t speed of a vehic1e.

Since it is an audio signal,
it is quite simpl e to calcul ate
the freq ue ncy of t he Doppler
fo r a given speed. To: calcu
late the Doppler freq uency,
we use th e fo llowing formula:

C+V
c-v x Ft

Fig. 2.where
Fr '" the received freq uency
Ft '" the transmitted frequency
C '" the speed of light
V '" th e speed of the ta rget

Fd '" the Doppler frequency

Since we are interested in
th e difference between Ft
a nd Fr or Fd, and we know
th at our rada r t ran smi tting
frequ ency is 10.525 GHz or
10,525,000,000 Hzps, an d
tha t C is equ al to 186,000
miles per second or 186,000
x 3600 mph, we equ ate as
fo llows:

Fd '" 2V x 10.525,000 .000 (Hzps)
186.000 x ~~OO (mph)

2V x 10.525 x 109
Fd == 6696 x 105

Fd == 2V x 10.525 x 104
~696

Fd := 2.986V x 10.525

F~ = 31.4V

All th is means that a target
speed of o ne mile per hour
has radi o Doppler of 31.4 Hz
per second . Th erefore, if t he
speed of the vehicle is multi
plied by 31.4 Hz, the Dopp ler
frequency wi ll be the answer
(example: 31.4 x 60 mp h
1884 Hz).

Th e tra ffic radars use a
diode rate co unter and an
int egrator circui t co upled to
a n app ropri ate dc amplifier to
o perate a direct read ing meter
calibrated in "m ph. A digital

frequency counte r which is
gated at 31.4 Hz will give a
d irect reading in miles per
hou r. .

These rada rs are calib rated
i nternall y fro m a quar tz
crystal oscill ator and asso
ciated divid ers to produce,
usua lly, a 60 or 65 mph
dir ect ca libration. The call
brators ar-e checked against
laboratory sta ndard? which
are relat ed to N~S accuracy.
Certif ication is requ ired in
writ ing for cou r t use a nd
must be don e at least twice a
year in most states .

A look at th e bloc k
diagram Fig. 1 will assist th e
read er in fo llow ing the opera
t ion of a d igital radar. The
compare circuits are con
tro lled by a programmab le
speed ala rm which is preset
by the operator to th e value
wh ich has been determined to
be the violat ion speed . The
comparator digitall y looks at
th e ta rget speed and th e
preset speed and , of course,
an alarm goes off if t he two
values are equ al. Th e alarm
sounds as an audio beep and
the speed is indicated o n a
numerical display.

In many of th e older
radars, a tuning for k vibrating
at 1884 Hz held in front of
the ante nna provided the
ca librati on fo r 60 mph. Radar
patrolmen were inst ructed

not to set up 'lear movi ng
objec ts such as rotat ing signs
or motor driven rotating
device s - and there is the
clue to a good radar detector.

In the older radars, two
pieces of wave guide were
f itte d in a manner t hat
a llowed o ne of them to be
the tr ansm itting ·guide and
t he ot her to be a receiving
one. A Klystron or Gu nn
oscillator served as th e tra ns
mitter J a nd ' a detector was
mounted at the end of t he
seco nd guid e; both sec tio ns
of guide were mounted to
exc ite a small parabolic re
flector having a gain in th e
vicinity of 22 dB and "a beam
width in excess of eight
degrees.

T he more up -to -date
digital units use a circular
wave guide, and th e ante nna
is a circ ular ly polarized horn,
A circular mod e tr ansdu cer is
used to decouple th e det ector
from th e transmitter. In th e
conventiona l wave guide co n
figurati on , th e two sect ions
of the guide s had a shield
between th em to allow on ly a
small amount of rf from the
t ra n s m i tter to bias the
receiving diode . Very poor
cont ro l 'of t he level was main
tained; often vehi c les
refle cted excess bias an d
destroyed th e diode . In t he
c ircular . mode, thi s effect is

great ly reduced by the mode
tr ansducer, although destruc
t ion of the diod e can st ill
occur (from almost direct
oc clusion of the horn ).

The out put of t he detector
is connected to a very high
gain a u d io p rea mplifier ,
which has a low cut at thr ee
hundred cycles and upp er
response at fo ur kilocycles ,
a llowing speeds of ten miles
Per hour to 130 mph to be
detected . The outp ut of the
amplifier is usua lly shap ed to
a square wave and the n
fu rth er prepared into digita l
form for alarm and displ ay.
We will not co ncern o urse lves
wit h any of th e signa l pro
cessing beyo nd the amplifier,
since air we want is an indica
t ion that a radar is prese nt.

Recall that t he tun ing fork
or a vehicle, o r any thing
which is moving in th e bea m
of th e antenna , produces a
Doppl er at an audio rate.
Suppo se we const ruct an
an tenna with a detector
mounted at th e correct posi 
t ion to produce a good
mat ch, and th en feed t he
output of th e det ecto r which
has been biased by dc; instead
of a Klyst ron to produce the
best match to the input of a
good low noise preamplifier,
shouldn't we hear the radar?
"Negatorv," as the CBer says,
" the re a in' t no Moji ·t here ."
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a mp lifier/ mo dulator o n t he
copper pipe di rectl y behind
t he receiver diode . Use epo xy
glue to hold it in place .
Locate t he a mplif ier input as
close to t he detecto r diode as
possible to reduce its lead
length. The volume co nt ro l
ca n be brought out through
the rear of t he coffee can, as
can t he power a nd spea ker
cord. Solder the two inch
sq uare o f 1/ 16 t hick brass
over t he end of th e pipe.

Prio r to fi nal assembly, t he
t une-up procedure for maxi
mizing the sensit ivity of t he
" smo ke" detector should be
done as fo llows:

An X band signa l genera
tor and an ac vo ltm et er are
requ ired. The signa l generat or
should be connected to a gain
sta nd ar d horn which is
located a bout 5 feet away
from t he radar detector horn.
Clamp th is horn so t ha t it is
stat ionary and directed into
t he radar detector horn .

Next, con nect a YOM in
an ac mod e to the spea ker
te rminals; set the met er to
read 8-10 volts full sca le.

Turn t he pot mod ulator
trirn po t R1 to 50 percent of
it s rotat io n, turn the volume
co nt ro l full on, and turn R2
to fu ll co unterclockwise. Be
sure R2 is at the ground end.
This pot set s t he de bias o n
t he receiving diode.

Turn o n the signal gene ra
tor and set it to 10 _5 25 G Hz;
turn t he out put attenuator to
a llow fu ll ou tp ut to feed th e
gain standard horn .

Now tu rn o n t he radar
detector. A 300 cycle tone
s ho uld be heard lou dly.
Adjust the volume co nt ro l to
produce 1 vol t on t he VO M.
Chec k th e or ien tation of the
antennas to be sure t hat they
are a ligned for maxi mum
signal, and rotate th e circular
hor n abo ut it s ax is to be sure
of maxim um signal.

Secure t he radar detect or
so t hat it will no t move while
being furt her adjus ted. Be
sure you have access to t he
t wo t uning screws .

Next, adjust R2 unti l
+.12 5 millivo lts dc appears at
the o ut put of the detector
dio de. A slight increase in

orientation must be ta ken, to
insure no coupling between
the 300 Hz osc illator and t he
amp lifier input.

The pream plifier circuit is
composed of t hree low no ise
transistor s. The out put of t he
pream plifier is fed into a t wo
Watt a mplif ier modul e which
will drive a small 8 Oh m
speaker.

Th e overall gain of t he
p re amp/amplifier combina
t ion is great eno ugh to have a
10 mic rovolt signal rea lly
ma ke th e spea ker move . All
wiring to exte rna ls, such as
th e volume cont ro l and
switc h, sho uld be shielded to
avo id picking up und esired
radiat ion . This a llows the
det ecto r to be abso lute ly
silent unless it is t he f ield of a
radar or X ba nd signal at
10 .525 GHz. Vol tage fro m
th e au to mo bile cigare tte
light er can be used to opera te
t he det ector.

When the ampli fier has
been complete d and teste d,
lay it aside a nd finish t he
constructi on of t he diode
dete ctor and modulat o r. Be
very careful to position t he
dio de mo unt ings and the t wo
t uni ng screws as shown in t he
drawi ng.

The diodes used are sold
by Para metr ics in Winchester,
Mass. Th ey are Schottky
diodes and are very sensitive.
Do not hand le th em unneces
sari ly, since t hey can be
d a m age d eas il y . 1N 23E
diodes will also work fairly
we ll, bu t at redu ced range.

Con st ruct t he mo unt ings
for th e diod es from 7/8 inch
diameter brass t ubing (which
can be obta ined from hobby
shops) or use a piece of 3/4
inch wate r pipe . The rest of
t he mou nt ing is easily co n
stru c t ed from sho ulder
washers and so lder lugs.
Sold er t he lugs to t he wire
co nnect ions befor e the dio des
are installed.

The two tuning screws
sho uld be made of brass. The
gain nuts ca n be steel. The
posit io ning of t hese two
sc rew h o le s s hould be
accurate. Tap t he two holes
fo r 4--40 threads,

Next , mount the audio

,

5 / 16

copper. To mak e t he cone
mandrel, I used a four inch
piece of heavy card . By
rolling one en d t ighter than
th e other , a cone is formed
and adjust ed until it is 3-3/4
inches in diameter at t he large
end, and 7/8 of an inch in
diameter at t he other. Th e
hole at t he small end is taped
over wit h Scotch ta pe, a nd
t he co ne is filled with wet
sand or patching plaster.
Next, smoo th a piece of
copper f lashing a nd roll it
around t he paper cone. Trim
t he edges so th at t hey butt
against one anot her. Now
solder t he edges to geth er,
slide t he copper con e off of
t he mand rel, and you have a
horn.

Nex t, provide a t hree inch
disc of vector boar d . In t he
center of t he disc bore a 7 /8
inch dia meter hole. Thi s hole
sho uld be as close as possib le
to t he outside diameter of t he
3/4 inch copper pipe, to pro
vide a t ight fit.

Con struct the audio a mpli
f ier o n par t of this boar d,
o bserving all of t he pro 
cedu res which a high gain
hi-fi preamp requires.

Th e audio osc il lat or which
is used as the 300 Hz source
for the mod ulat ed diode is
a lso built upon the same disc.

A 11 co m p o ne n ts a r e
mounted on vector clips for
both sect ions. Care in part
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If some modulation is
applied to th e rece ived signal,
muc h greater detection range
can be rea lized . Modulat ion
must be app lied at low levels,
and at a low freque ncy, fo r
two reaso ns. First, if th e level
is too high, it will lea k into
the audio a mp lifie r a nd be a
nuisance sou nd. And seco nd,
the rf picked up by the detec
tor antenna reflects back to
t he rad ar when you are close
to it, and a high fr equency
modu lat ion rate will ind icate
strange th ings to t he po lice
man oper ati ng the radar ! So
keep th e modul ation rate at
300 Hz, whi ch is 9 miles per
hour. Oh yes, t here are laws
which cover interfer ing with
t he perfo rmance of a peace
off icer do ing his thing. You
say you 're not t ransmitt ing
anything, of course not, but
t ry co nvincing t he judge !

Th e receiver we will co n
struct is no t new to amateurs.
It' s t he o ld crys ta l video re
ceiver trick or zero i-f receiver
QR? fans are usin g. Th e
microwave ant enna, detector
a nd mod ulator are simple to
const ruct a nd can be mad e
with tin shea rs and a sold er
ing iron. Thi s co nstructi on
pro ject is a guide for t hose
who 'd like to copy my u nit
o r t ry to com e up with a
bett er on e.

The horn is a 23 degree
cone sha ped fro m flashing

1-- - 3 1/2 DIA METE R - --,
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and into ham radio

the Streets
Kid Off

output signal will be not ed on
the YOM. Carefu lly adjust R2
in very small increments,
until no further increase in
signal output is noted on the
YOM. Now adjust tuning
screw A until an increase in
signal is indicated on the
YOM. This screw will adjust
t hrough a peak and will be
erratic if the gain nut is loose.
Make it tight to allow the
screw to move with a heavy
drag on it. Once the peak is
reached, move to the second
screw B and adjust it in the

S uggestions for ways that
we hams can keep ham

radio alive have appeared
from time to time in this
magazine. There is one way,
however, that I don't rernern
ber seeing in print. That is
giving ham radio books to
your local library.

I realized how important
th is could be a few years ago
when I gave a few of my o id
ham rad io books to the North
Haven, Conn., library. The
librarian called me to than k
me, and said that they get a
lot o f requests for this ty pe
of book, mostly by young
people. Since that time I have
lost count of the number of
boo ks I have given to the
libraries in Hartford, East
Hart ford and North Haven.

Look around you r ham
shack. Aren't there at least a
few boo ks o f yo urs tha t yo u
don't read anymore, that you
haven't needed in years?
Don't you have an o ld call
book, ARRL license guide or
73 study guide?

Ho nestly, do yo u t hink
yo u really need these books?
Have you ever lent them to
anyone? Probably no t. So all
these years these perfectly
good boo ks have been doing
no one any good. What a
shame! So me high schoo l
student might have picked up
the book and gotten sta rted
in ham radio .

What's your objection?
You think yo u might need
the book some day? That 's
possible. Then you ca n go
down to the library and

same manner as screw A was
adj usted. Further adjustment
alternate ly of the A and B
screws can be made until no
f urther im pro ve ment is
noted. The last adjustment is
touching up R2 to see if a
s light inc rease can be
observed.

Decrease the signal level
by turning the attenuator to
70-75 d Bm and then change
the YOM scale to read 1 volt
full scale. Appr oximate ly 800
millivolts of signal will be
ind icated . This is about t he

Get

borrow it back. Can't afford
it? I think you can't afford
not to do it. Your few dollars
are an investment in the
future of ham radio. The
more people there are in ham
radio, the more chance there
is we won't be clobbered in
the next WARe .

If you don 't have any
books gathering dust, then
why not buy a few? 73 puts
out some excellent books and

maximum sensitivity with
this receiver, and should
allow detection of radars
within a range ·of at least
2500 feet when in a straight
line with the radar antenna.
Radars can be heard at
distances of one mile or
greaterJ which should give
adequate forewarning. The
unit can now be assembled
into the coffee can. The two
inch square brass plate serves
as a mounting, which is
fastened to the rear of the
coffee can. The plastic cover

a

st udy guides. The ARRL
Handbook isn 't too bad
either. Spend afew dollars to
get some kid off the streets
and into ham radio.

And now for the ultimate
- an absolutely terrific way
to get people interested in
ham radio. Buy a subscription
to 73 for your loca l library!
Far o ut ? Not at all. The
Har t f o rd Library already
carr ies QS T. 73 is by far more

which comes with the can
acts as a cover radome.

Now that you can easily
detect radars, don't push
your luck; use the detector to
help sta y within the legal
speed limit. Radar is used to
help keep yo u alive. The
mobile smoke detector will
help, and not cheat, "Smokey
the Bear" when you keep this
in mind. Those who choose
to not ify other Hears" that
"Smokey" is around may
f ind t hat it makes the o ld
bear happ y when they do.•

Gabe Gargiulo WA IGFJ
17 Whitney St .
East Hartfo rd CT 06118

exciting. Put 73 on the
shelves of your library. I'll
bet it will be worn out and
dog-eared in a week.

I'm going to practice what
I preach. As I'm writing this,
I am taking down a copy of
the ARRL VHF manual and
will drop it off at the North
Haven Li brary in an hour or
two . Let's see, there are a
couple of boxes of books in
the attic. I wonder if . .. •
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73 Magazine S taff transceiver in the t ransmit
mode. One also has to (or
should) provide some means
to disable the RIT so rece ive
a nd tr a nsmit f req uencies
corre spo nd exactly when
desired to init iate a co ntact.

a must for CW operators

Transceiver
Add RIT to Your

BaSIC RIT Circu it

The basic RIT circuit is
shown in Fig. 1. Th is was the
usual way incre menta l tuning
was added to t ransce ivers for
several years unti l so lid sta te
devices came o n the mar ket.
But it should n't be dismissed
t o o eas ily. It st ill has
applicat io ns and may be the
best way to add incremental
tu ning even to solid state
tr an sceivers ! Besides sim
plicity , it a lso has an o ut
standing feature in that air
variable capacitors are used
and onl y one silver mica.
They have excellent te mpera
tur e stabilit y and produc e a
minimum effect on the basic
temperatu re and mechanical
stability of the tr ansceiver 's
vfo.

The circuit funct ions by
switching one of t he two
a d de d varia ble capacitors
across the tank circuit of the
vfo. In the transm it mode a
capacitor is switched in,
which is set at abo ut 1'1 its
capacitance range and which
is not panel mounted. In t he
r ece ive mo de, a no t he r
capacitor of t he same type
which is panel mounted is
switched. When thi s capacitor
is set to exactly the same
value as the other ca pacitor ,
r e ce iv e a n d tr a ns m it
freq uencies cor respo nd. When
it is varied, the receive
frequency can be varied plus
or minus a few kHz withou t
c h a ngin g th e tran sm it
frequency. The first capacitor
is made variable instead of
f i x e d beca use sma l l
d i ffere n c es in w ir ing
capaci ta nce will invar iably
ex ist and having it variable
a l l o ws t h e s e c ond
panel mou nted cap acito r to
be set at exac tly mid-range to
achieve eq ual receive/ transmit
frequencies. A switch can be
prov ided in t he relay coil

oscil lator ) wor k fine with
eac h other as long as o ne does
no t c ha nge th e receiver
tu ni ng once contac t is
established to get a better
audio respo nse, diffe rent CW
note, etc . If this is done, the
t ra nsm itte r frequency is
changed and the other party
will retu ne his transceiver
when yo u t ransm it, etc. The
cycle is repeated eac h time
one party t ransm its and th e
overall resu lt is so-called
"le ap-fragging" up or down a
band and in some cases
maybe st raight out of a legal
band segment for th e mode '
being used! The cu re is
simple: Provide a means for
tuning the transce iver in th e
rece ive mode over a small
(incremental) range of a few
kHz wit hout affectin g th e
out put frequency of th e
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But fo r man y por table and
mobile applicat ions , the idea
of add ing another box to the
basic tra nsceiver is awkward.

Wha t is R IT? Mo st
amate urs are fa miliar with
R IT, so ju s t a bri ef
b ac kgrou nd summary for
ne wc o me rs . T r an scei vers
which tra nsmit and receive on
exactly the same frequency
(because of a co mmon master

n SI ~VER I
MICA

I TUNING

J
;;F ]

I ~~~I~~ATOR
I COI ~

+ 1 IOEPEIIID' N(; ONRE~AY
COI L) ON TR ANSMIT

'"TUN NG

Fig. 7. RIT circuit using regular air variable capacitors.

I t is quite interest ing to
no t e t hat many new

transceivers are st ill com ing
o n th e ma rket without
incorp orat ing RIT, o r receiver
i ncre me n t a l t u n in g. Of
cou rse , if you pu rchase the
a c c e s s o r y v f o m o s t
tran scei ve r man ufacturers
make, you don 't need RIT
and will have more tuning
flex ibility than with just RIT.
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Fig. 3. Simpler RIT circuits. (a) Shows circuit particularly suited to solid state transceiver. (b)
Shows a crude but usable RIT.

Fig. 2. Solid state version of RIT.

(8)
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of the capacitance range of
the various diodes they offer.
Some transistors can also be
substituted for varactor
diodes and work quite well
by utilizing their
collector-base capacitance
change with applied voltage.
Try 2N697, 2N2053 and
2N3053. The emitter is left
floating. Base goes to ground
and the collector is the other
end of the "diode." R1
should provide sufficient
isolation for the diode. If,
however, the circuit should
seem to be "touchy" and not
rf isolated, try a few ferrite
beads over the diode end of
R1. The only leads that must
be kept short and well
dressed are those for the
diode, Cl, and the end of R1
going to the diode.

Fig. 3 shows a few
variations for solid state RIT
circuits. In Fig. 3a, the relay
has been omitted since many
transceivers provide low
voltages in the receive or
transmit modes already
switched on or off by the
transceiver circuitry. The
power diodes are used for
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restricted. The opposite is
true with these pots at their
minimum values. In a typical
case, the RIT can be set for
excursion of from ± 1.5 kHz
to ± 10 kHz. Which setting to
use depends on one's taste.
Try the minimum range first
(procedure as described) and
work up to a wider range if it
is found necessary in actual
operation. There may seem to
be a lot of pots in the circuit
but they are there because of
adjustment flexibility and
because of price. R4 is a
standard single-turn,
I inear-taper, panel mounted
pot. All other pots are 15
turn trimmer pots. These pots
are highly recommended
because they provide very
fine adjustment and can be
obtained from Poly Paks,
Lynn MA (see almost any 73
issue for ad and address) at a
bargain price of 2/$1.00.

A word about the other
components, The varactor
diodes can be obtained for
about $1.00 each from
Circuit Specialists, Box 3047,
Scottsdale AZ 85257. Their
free catalog has a nice graph

switching. Of course, then
there would be no possibility
of disabling the relay to
provide for exact coincidence
of rece ive and transmit
frequencies. The varactor
tuning pot would have to be
set at the point of zero
frequency offset to
accomplish this.

In the receive position of
the relay, a fixed bias is
applied to the varactor diode
by means of the 10k Ohm
divider network. In the
transmit position, a variable
bias is applied by the 10k
tuning pot. Only one pot (the
10k tuning pot) is front panel
mounted, but a number of
adjustment pots are provided
in the circuit for flexibility in
adjustment. To start, adjust
the 10k pot Rl so the voltage
on the diode is about half of
the supply voltage. Adjust
R3, R5 and R6 to maximum
resistance. Place the control
knob on R4 at its mid-point
(12 o'clock). Adjust R3 and
R5 in the receive mode so the
voltage on the diode is
exactly the same as in the
transm it mode. Rotate R4
both sides of its center
position and check that the
frequency excursion is about
the same on both sides. If
not, "linearizing" pot R6 is
adjusted so it comes as close
as possible.

The total frequency
excursion of the RIT depends
on a number of factors but is
controlled to a large degree
by the setti ngs of R3 and R5.
If these pots are set at their
maximum values, the voltage
excursion possible by R4 is
limited and the RIT range

circuit to disable the relay
and then, of cou rse, the
receive/transmit frequencies
will have to remain the same.

The variable capacitor
values shown in Fig. 1 are
typical for use with most HF
vfo circuits. A good clue as to
what value to use is to check
the size of the variable
capacitor used for the usual
"frequency adjustment" or
"dial set" capacitor on the
vfo. Use about the same
value. Some readjustment of
the vfo calibration is
necessary after adding RIT,
but since this is true for the
solid state circuits also, it is
discussed at the end of the
article.

Solid State Variations

The action shown in Fig. 1
can be duplicated by a variety
of transistor and diode
circuits. They have great
value when mechanical
considerations do not allow
the placing of the capacitors
necessary for RIT right next
to the transceiver vfo. Only
the transistors or diodes
providing the variable
capacitance effect, plus their
isolating resistor or rf choke,
need be placed right at the
vfo tank circuit. Their de
control leads can be run to a
tuning potentiometer located
at any convenient point on
the transceiver panel. One
good method to "free" a pot
location on the front panel
and avoid drilling holes is to
gang-up two existing separate
front panel controls (such as
af and rf gain) into one dual
pot with concentric shafts.
Many TV replacement pots
are usable for this purpose.

Fig. 2 shows an almost
completely solid state RIT
arrangement. A relay is still
used to switch control
potentials to the varactor
diode, but since the relay
only carries low voltage dc
instead of rf, almost any
simple relay will suffice. If a
transmit/receive relay in a
transceiver should have a set
of unused contacts, they can
be used to do the necessary
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isolati on so that the inact ive
vo ltage circu it does not
interfere wit h t he active one.
Fig. 3b shows about as simple
a RIT circuit as one can
develop , -but it does have
di sad van t ages. Th e zero
frequen cy offset position on
t he t uning potentio meter
cannot be adjusted and the
freque ncy offse t will be
non-linear as the tu ning pot is
varied. Nonethe less, just to
give a qu ick and inexpensive
t ry to RIT, it is wo rt hwhile
remembering.

VFO Realignment

Ad ding RIT to a vfo places
some additio nal capacita nce
across the tan k circuit of the
vfo wh ich mu s t b e
compensate d for . One may be
inclined to co mpensate for
the ad ded capacitanc e by
readju stment of t he "dial
adjust" or "freq uency adjust "
contro l on a tra nceiver in
conjunct ion wit h a calibrato r.
Doing th is would, however,
dest ro y the usefulness of this
cont rol since it would have to

be set at the extreme end of
its adjust ment range and
p roba b ly will not have
suff icie n t range left to
perform its nor mal functi on .

One has to adjust th e slug
in th e oscillato r co il or
intern al paddin g capacitor to
bring the oscillato r frequency
and dial calibratio n back into
alignment. Discon nect t he
RIT circu itry and note where
calib ration ze ro beat occ urred
on the dial. Recon nect the
RIT circu it ry and tune th e
coil slug or padder capacitor

u n til zero be at i s
re-established. The amount
by w h ic h the slug or
capacito r has to be turned
sho uld be very small - usuall y
a fraction of a turn. This
small adjust ment shou ld not
effec t the linearity of any
oscillator. Chec k this by
being sure that th e calibration
zero beat at each extreme of
th e tuning dial is st ill
achievable with in the range of
the "d ial set" or "frequency
adjust ment" capacito r on the
vfo. •

VID EO RE CORDERS like New!
Norelco Model # LDL1000

y," Helical Scan
$195.00 F.O.B. Chicago

Programming Technologies
6666 Lincol nAve.
Lincolnwood IL 60645

(312) 676-9400

PRINTED CIRCUIT BOARDS
Epoxy G-10 u,e d exolu" , oly

As.~n ;n 7'3Ma~.zjn. NOlIJ976

Pa"" 32 _ Lab ,",ope. bo th bo.«I, . . . . S5 00
Page 98 _ B"'e'Y oharge' $2_50
Pago 150 " IISCli lBaudot OOl1V."O', both bo.,d. . . $1000

Other boords made _ send o" wo,k lor Iree "lin,""

MA KEf'AYMENT TO R. L Ca.;e llo 0'
H, M;II. ,
1 B,00., 3,<lT.,,,<o
B,oo~lyn NY 11235

DX Ops
We export electroni c & scient ific com
ponents & equipment . All manu factur
ers. Tubes . Transistors . ICs • uPs .
Send you r list of requirements for
quote ' ICS ELECTRO NICS COMPANY

9550 E. Gallat in Rd.
Downey CA 90240 U.S.A.

Coronaries for Burglars

David J ohnson WB6QDS
621 Parra Grande Lane
Santa Barbara CA 93108

- - with this cheapo car alarm

circ uit requires only three
part s and some wire, but does
its job extremely well. The
alarm is act ivated whenever
one of th e car doors is
o pened, and is effected by
intermittent blasts of the car
horn which cont inue until the
alarm is manually reset .

The alarm basically co n
sists of a 12 volt relay which
is conn ected to latch in the
closed position whenever the
dome light circ uit is com
plete d (by openi ng a door ).
Closing the relay also returns
the horn relay line to ground
through a turn signal flasher,
whic h will alt ernately make
and break the circuit, pro
viding repeated blasts on the
horn . Once the relay has
latched, blowing of the horn
will cont inue unt il power is
removed by opening the
alarm switch. Note : The
alarm switch must be located
outside the car in order to set
the circuit when parking. If a
toggle switch is used, it
shou ld be placed in a hidd en
location. Ot herwise, use a key
switc h. •

TURN
SIGNAL
FL ASHER

aren't cheap, and besides
dep rive the tr ue experimenter
of his bent to improvise. An
amateur's solut ion to the
need fo r a burglar alarm is
show n in Fig. 1. Thi s simple

revcc 1
Dr DT
RELAY

+ 12V~
AL ARM ONIO FF
SWITCH ( KEY
TY PE PREFERRED)

DOME TO HORN
L IGHT ~~:~~ -t

DOOR

,."'""~

Fig. t.

+12V

some protecti on is better
than none, and the burglar
alarm approach is probabl y
the most cost-effective.

While commercial alarms
are available, the y generally

T heft of radio gear from
parked cars is on the

increase nationwid e. While
there have been no local
reports of such losses lately,
the threat is always there.
One way of protect ing you r
self against such misdeeds is
to install a car burglar alarm.

To be sure, alarms aren' t
foolproof, and at best can
onl y be ex pecte d to frighten
off a wo uld-be thief. St ill,

Reprinted from th e March, 1975 r

Kev -Ktix, Journal of the Sant a
Barbara Amateur Rad io Club.
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We have the perfect mobile/portable
HF SSB Transceiver for you.

The Atlas 210x/215x

417Via Del Monte > Oceanside , CA 92054 Phone (714) 433-1983
Special Customer Service Direct Line (714)433-9591

The Atla s 210x or 215x measures only
9 V2" wid e x 9 %" dee p x only 3V2N hi gh , ye t
the abov e photograp h shows how easily the
Atlas tran sceiver fits into a compa ct ca r.
And the re 's plen ty of room to spa re for
VHF gea r a nd othe r a ccessory equipment .
With the exclusive Atla s plug-in design,
you can slip your Atlas in a nd out of your
ca r in a matter of seconds. All COIUlBCtiOns

a re made automa tica lly.

BUT DON'T LET THE SMALL SIZE FOOL
YOU!
Even though the Atlas 210x and 215x trans 
ceivers a re less than half the size and
weigh t of other HF transceive rs, the Atlas
is tr uly a gia nt in performan ce .

200 WATTS POWER RATING!
This power level in a seven pound trans
ceive r is incredible bu t true. Atla s tr an s
ceivers give you all the talk power you need
to work the world barefoot, Signal rep orts
constantly reflect grea t surprise at the sig
na l streng th in relation to the power rating.

FUlL 5 BAND COVERAGE
The 210x covers 1Q-80 meters, while the
215x covers. 15-160 meters. Adding the
Atlas Model lOx Crysta l Oscilla tor provides
greatly increased frequency coverage for
MARS and network operation.

HELP WANTED

Technicians with Solid State and SS B
experience. If you are a really sharp
tec hnician who would enjoy working
in the amateur radio field, we have ex
cellent opportunities with a bright
future . Send your resume to Atlas
Radio. No phone calls please .

NO TRANSMITTER TUNING OR
LOADING CONTROLS
with Atla s' tota l broadban ding. With your
Atlas you get inst ant QSY an d band change.

MOST ADVANCED STATE OF THE ART
SOLID STATE DESIGN
not only accounts for its light weight, but
assures you years of top performan ce and
trouble fre e operating pleasur e .

PLUG·IN CIRCUIT BOARDS
and modula r des ign provid es for ease of
servicing.

PHENOMENAL SELECTIVITY
The excl usive 6 pole crystal ladder filter
used in Atlas transceivers repr esents a
major breakthrough in filter des ign, with
unprecedented skirt selectivity and ul
timate re jec tion. This filter provides a 6 db
ban dwidth of 2700 Hertz , 60 db down of
only 4300 Hertz, and a bandwid th of only
9200 Hertz a t 120 db down ! Ultima te r ejec
tion is in excess of 130 db; grea ter tha n the
measuring limits of most test equipment.

EXCEPTIONAL IMMUNITY TO STRONG
SIGNAL OVERLOAD AND CROSS MOD
ULATION. The exclusive front end design
in the receiver allow s you to ope ra te close r
in frequ ency to strong neighboring signa ls
than you have ever experienced before . If
you have not yet operated an Atlas trans
ceiver in a crowded band and compared it
with any other receiver or transceiver, you
have a rea l thrill coming.

ATLAS TRANSCEIVERS
Mode l21Ox or 215x Tr an sceiver . , , . . $679
With noise blanker ins talled $719

ACCESSORIES
AC Console 11O/ 220V . , . . . . , .. .. , , $149
With VOX $195
Portabla AC Supply 11O/ 220V $100
Plug-in Mobile Kit . . ... , , , . , , . , , $48
Auxiliary VFO Model 206

Includes Digital Dial , . , 5299
Mod el DD6-BDigital Dial only $229
lOx Oec.Iees crystals $59
Mat chingTransformerMT-1 $27
Model VX-5M Self-contained VOX $55

NEW FROM ATLAS
DL 200 Dummy Load
200 watt inte rmitte nt or 60 watt
continuous power rating. Housed
in a compact one quart can , $9

Sa me Dummy Load as above, but with
dual range Wattmeter reading 0 to 50, and
oto 200 watts . . , , .. , . , . $24

For complete details see your Atlas dealer,
or drop us a ca rd and we 'Il moil you a bro
chure wit h dealer list.

ATLAS
RADIO INC.
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R. B. Joerger W.94EHG
1330 WS4 St. C-11 2
Hialeah F L 33012

Power Supply

+13 V

REGULA TED

The de gain of 01 and 02
ca n be found in a t ransistor
specificati on manual. Gai n,
somet imes called Bet a or hf e,
is the ratio of the collector
current to the base current
that caused it. For example:
for a t ransistor with a gain of
20, 1 rnA of base current
causes 20 rnA of collector
current.

Now, knowing the tran
sistor gains and the desired
out put current, you pick a
value for R2 by calcul ating
"how much current must flow
from the base of 01 to make
a corre sponding amount of
current flow from the base of

versatile

Resistor R2, the zener
diode and 01 form a vo ltage
reference circuit. Set th e
refer enc e volt age to about 1.5
V above theidesired output
volta ge. The refer enc e voltage
is higher because there are
t wo diode volt age dro ps
bet ween thi s point and the
output. To de term ine the
value of the zener current
limi tin g resistor, R2, you
must first kno w th e gain of
tr ansistors 01 and 02.

Fig. 7. Regulated +73 volts at 2 Amps using NPN transistors.

capacitan ce of C2 multiplied
by the gain, hfe, of 02:

::]ii'"::
I A FUSE

- -

pu t of th e rect if ier. Thi s pre
ve n ts t he surge curr ent,
generated when the suppl y is
t urn ed on, from destroying
the rectifier diodes.

Of a l l th e di fferent
rectifier circui t s in use today,
I pr efe r to use the full wave
bridge. The bridge circuit has
a higher output volt age than
t he sta ndard full wave recti
f ier a nd a higher fr equency
ripple than th e half wave,
making it easier to filt er.
However , any type rec t if ier,
as well as t he con ven tion al
volta ge do ublers and triplers,
can be used with no circuit
degradation.

For output filterin g, I have
found that using a 1000 uF
capacitor fo r C1 provi des ad e
quate fil tering. Th e more
capacitance, th e more filter
ing, so you can increase: thi s
value if you wish. .The regu
lat or also acts as a ca paci
ta nce mul tiplier so that th e
tot al ca pacitance "is th e
capa citanc e of Cl plus th e

Circuit Theory

The circuit con sists of
thr ee sectio ns - the t rans
former, rectifier and filt er
bein g one , th e volta ge
reference a nother and the
series pass regulator tran sistor
the third.

Pick you r transformer for
a slightly higher volt age than
you wish to regulate. For
example: fo r 12 volts regu
lated output, use a 16 to 19
volt tr ans form er (a"6 ~o lt and
a 12 volt filam ent t rans
former in series ). Fo r 5 vo lts
regulated ou t pu t , a 6 V f ila
ment transformer is used.
And for 15 volts outpu t , use
a 24 volt transformer.

If you use a tran sfo rmer
capable of high current ou t
put, you may need to put a
resistor in series with the out-

T h is article describes
what I ca ll a versat ile

regulated power supply. Ver
satil e because of its many
uses: a 12 vo lt version powers
my Drake T R22, another
powers my Regency HR2 20.
A 5 volt version runs the logic
in the WR4A!<K repeater,
while one with plus and
minus 15 volts powers all my
op amp projects.
. All in all, I've built nine
power supplies of differen t
voltage and current ratings
using this circuit.

Wheth er you need a
supply to charge batteries,
run a portable tape ' recorder .
or radio, operate relays, run
your mobile FM rig in th e
house, or power op amps or
logic, t his circu it definitel y
deserves a tr y. It's simple,
uses a minimu m of easily
obtainable parts and , best
yet , it works.

The basic circui t (Fig. 1 ) is
a simple two transistor regu
lated supply . One t ransi stor,
Q1 J acts as a reference voltage
source and the other, Q2, acts
as a series pass regulating ele
ment.

The circuit is the same no
ma tter what th e output
vol tage. Only the tran s
former, zener diode, resistor
R2, and possibly 01 and 0 2
have different values.
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Fig. 2. Regulat ed +/3 volts at 2 A mps using PNP transistors.

I used a resist mark ing pen
to draw the circuit on a PC
board . You can do the same
or ma ke a pho tograph ic nega
tive and use t he photoresist
method of ma king a board.
The board in Fig. 3 is show n
full size. I have mounted all
of my supplies inside Bud
boxes, and, as t he re are quite
a variety of Bud boxes, no
two supplies look al ike. T he
only precaution is to mount
t he heat sinke d t ransist or ,
Q2, where its case cannot be
acci de nta lly sho rted to
gro und. If possib le, mou nting
it o n a n attacha ble heat sin k
and mounting th e heat sink
insid e .the box (wit h a few
vent ilat ion holes) will work
fine . I have not included a ny
pictures of box layou t s, as
t hat is a matter of persona l
choice and t he requ ireme nts
of the equipme nt you need
the supply for . -

R'

05

both o n a piece of pegboard
with th e device lea ds serving
as hookup wire, and on a
printed circuit board. With
th e ci rcuit board shown in
Fig. 3, t he electro lyt ic capaci
tors are mounted ex te rna l to
th e board due to t heir large
physica l size. Th is figure a lso
shows Q 2 mounted on th e
board. Whi le t his will wo rk
for low power a pplicat ions
(one example is th e su pply
runn ing my TR22), I woul d
suggest that yo u heat sink
this transistor, as it does pass
t he tota l load cu rrent and can
get war m.

You will no t ice th at t here
is a brea k in the land comi ng
fro m t he positive out put of
t he br idge. This is whe re R1,
whic h must be hea t sinke d
externally from t he boa rd, is
co nnec te d. If yo u do not use
R1, co nnect a jumper in its
place.

Fig. 3. Foil side view.

.':;..--"""'....-~I--
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pol arity of th e rect ifier
out put, t he filt er ca pacitors
a nd th e zen er diode . Isolate
eve ryt hing fro m ground . If
yo u require t hat t he negat ive
lead be gro unded, gro un d t he
e mitter of 0 2 (see Fig. 2).

BVceo is th e voltage at
whic h the co llector to em itter
ju nction br eaks down . For
0 1 t his vo ltage rat ing must be
high enough to sta nd t he
d iffe ren ce in voltage between
t he rect ifie r output and
gro und , and fo r 0 2 th e rec
tifier output a nd th e regu
lat ed o utput.

The collector current (Ic)
ra ting of each transistor is t he
maximum co ntinuou s coll ec
t or cur rent that t he col lector
to e mitter junct ion ca n safe ly
pass. For 02, thi s is t he to ta l
output current which yo u
requ ire fro m the supply.

Power dissipati on is t he
maximum a mount o f po wer
that the tra nsisto r ca n dissi
pate before it is dest royed .
The po wer di ssipa tio n rat ing
is u sually given fo r an
a mbient case temperature of
+25

0
C. If yo u heat sink t he

tr ansistor (whic h I recorn
mend for 0 2), yo u can
exceed t his d issipat ion by an
amou nt whic h depends upon
how well your heat sink diss i
pates t he power.

The output circuit co nsists
of R3, a bleede r resisto r
chosen to allow a co up le of
mill iamps of current to flo w,
and capacitor C3, whic h ac ts
as a high fr equency filter to
keep any zener no ise o r
vo lta ge spikes ou t of so lid
state equipment.

Construct ion

The circuit layout is not
cr it ical and almost any typ e
of configuration ca n be used.
I have built t he supply

I =~= 2.0 A =100 mA
b gain 20

Q2 , to cause t he des ired ou t
put current f low into Q2.
Simpl e. Right ?

For examp le, we wish to
h ave a regulated o utput
volta ge of 13 V at 2.0 Amps.
T he gain of 0 1 is 70 and th e
gain of 0 2 is 20. Th e voltage
a t po int A is 20 V. To ca use
2.0 Amps of cu rre nt to flow
into Q2 , the cur rent f low
fro m t he base of 0 2 must be
100 mAo

And similar ly, to caus e 100
rnA of curre nt flow into Q1,
th e base curre nt must be

I - 10 0 mA = 1 .4 mA
b - 70

E
R =T= 5 V/l .4 mA = 3.7k

Let R2 be 3.3 k. Th e reason
for th is lower resistance is
t hat most transistors have less
gain t han t hat listed in t he
specificat ion book, so by
using a sma ller res istor more
current will be ava ilab le,
making up for possible low
tran sistor gai n. This also gives
yo u a safety margi n, in case
you nee d just a bit more
current than yo u thought.

In picking transistors for
0 1 and 02, no t o nly must
yo u pick a t ransistor with
su itab le gain but yo u must
also choose it for its ty pe
(NPN or PNP), emitter-collec
t or brea k down vo ltage
(BVceo), co llector curre nt
(Ie), and pow er dissipatio n.

All of th ese circuits use
NPN t ransisto rs . If yo u wish
to use PNPs, reverse th e

If you use a 15 V zener
diode, the voltage drop ac ross
R2 is 5 V, so from Ohm 's
Law :

:]i '--I----""
IA FUSE
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ICOM INTRODUCES
THE REVOLUTION IN
VFO TECHNOLOGY

Introducing the IC-245, 144-148 MHz FM Transceiver s-,

SPECIFICATIONS

* Valid withSSB Adapter only

Th e VFO Revolution goes mobile with th e unique,
ICOM developed LSI synthesizer with 4 digit LED
readout. The IC·245 offers the most for mobile on the
market. The easy to use tuning knob moves a ccurately
over 50 detent steps a nd assures excellent contro l as
easily as steering the vehicle. With its optional a dapter,
the IC·245 puts you into all mode operation on 12V
DC power with a compact dash-mounted transceiver.
In FM, the synthesizer command frequency is displayed
in 5 KHz steps from 146 to 148 MHz, and with th e side
band adapter the step rate drops to 100Hz from 144 to
146 MHz. For maximum repeater flexibility, the trans
mit and receive frequencies are independently pro
gramable on any separation. The IC·24 5 even comes
equipped with a multiple pin Molex connector for re
mote control.

Th e IC·245 is a product of the revolution in VFO
design, from its ne w style front panel, to its excellent
mechanica l rigidity and Large Scale Integrated Cir
cuitry. Your IC·245 will give you th e most for mobile.

GENERAL
Frequ ency Cov erage
Modes

Supp ly Voltage
S ize (mm)
Weigh t (kg)

TRANSMITTER
TX Output

Carrier S uppression
S purious Radiation
Maxi m um Frequency
Deviation
Microphone Imp edance

RECEIVER:
S ensitivity

S quelch Threshold
S purious Response

SYNmESIZ ER:
Freque'ncy Range
S tep Size

Stability

*144.00 to 148.00 MHz
FM(F3J

*SSB (A3J) , CW (AI)
DC 13.8V ±15%
90H x 155W x 235D
2.7

F310W
*A3J lOW (PEP), Al lOW
40 dB or better
- 60 dB or less below carrier

±5KHz
600 ohms

*A3J , Al 0.5 micravolt input
gives lOdB S +N /N or better
F3 0.6 microvolt or less fo r
20 dB quieting S +N +D IN
at 1 microvolt input. 30 dB
~8 dB or less (F3)
-60 dB or better

144 MHz to 148 MHz
5 KHz for FM

*100 Hz or5 KHzforSSB
per C in the range of - 10 to
+60 C, ±0.0000145 % perC

ALL MO DE MOBILE! Optional equipment for your IC245 includes a Side Band Adapter which
att ach es as a n integral part of the transceiver. With this easy to make conversion, your IC-245
operates in PM, SSB or CWoDepressing the ad apter's tuning speed button produces a frequency
change of 5 KHz steps in SSB mod e, an d furnish es fine tun ing in 100 Hz steps in PM. The adap ter's
HIT functi on cha nges th e receive frequency :t 1 KHz without changing the transmit frequency. (See
footnoted specifications for the IC-245.)



ICOM recently introduced the revolutionary
new IC·2114 MEG All Mode transceiver with
dual tracking, optically coupled VFO's: just
the first of a great new wave of ICOM LSI
synthesized ra dios. And now the IC·2 1 1 is
joined by the amazing IC·24 5 mobile trans
ceiver. Together they herald the beginning of
the ICOM VFO Revolution.

ICOM DEVELOPED PHASE LOCKED
LOOP CMOS LSI

To facilitate the advancement of the phase
locked loop concept which h as been nurtured
by ICOM's forward looking engineers, ICOM
has designed an IC to provide these functions
in a single LSI integrated circuit.
The circuitry of this chip contains all of the
command registers and up down counters and
the divide-by-n counter needed to make the
ICOM "digital perfection" a reality.

This chip also contains the phase detector
and memory system which provides the dual
VFO function. In addition, there are provi-

sions to cause the step rate to increase to
5KHz or 10KHz from 100 Hz and another
which causes the reading to "freeze" and not
change with the dial setting. And yet another
provides pulses to both sets of counters to
allow them to track while staying offset by the
set amount.

Also, included is the circuitry which makes
the 100 Hz steps possible with a 10 KHz refer
ence. This circuitry is so unique lCOM has a
J apanese patent pending.

THE BEGINNING OF THE ICOM VFO REVOLUTION!

VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:

I I IICOMIICOM WEST, INC.
Suite 3
13256 Northrup Way
Bellevue, Wash. 98005
(206 ) 747·9020

ICOM EAST, INC.
Suite 307
333 1 Towerwood Drive
Dallas, Texas 7523 4
(214) 620-2780

ICOM CANADA
7087 Victoria Drive
Vancouver B.C. V5P 3Y9
Canada
(604) 321-1833



- - reflections of HKITL

Elliott Weisman K3JJZ
8533 Algon Avenue
Philadelphia PA 19152

DXpedition:
Memories for a Lifetime

T o those of you who have
never been a part of a

"FIRST," I must tell you
that the feeling is one beyond
description.

Maybe you could compare
it with the thrill of your first
amateur contact. Do you
remember it? Do you remem
ber the adrenalin flow? If you
made the first contact on CW
as a Novice, did your mind go
blank when it was your turn
to transmit?

Well, that is an inadequate
description, but it is the best
that I can do. HK1TL was the
call sign of the Pack Rat
Colombian Moonbounce
Expedition, an expedition
designed to accomplish the
first 432 MHz EME contact
from the continent of South
America. It was, as you no
doubt have already read in
the press releases, a complete
success.

Who are we? How did we
get there? Why did we do it?
Would we do it again? What
did we learn? What were the
people like? How long did it
take to plan?

It is now two months since
the history-making event. I
have been asked to put
together reflections of the
expedition.

Well, let us sta rt with basic
definitions that may help you
understand what the Pack
Rats are and what motivates
them.

The Pack Rats are offi-
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cially the Mount Airy VHF
Radio Club. We are now 20
years old. Our main purpose
is to promote interest and
activity on the VHF bands,
and improvement in opera
tion and equipment. All club
members are expected to
participate in the club
sponsored activities: club
nets, meetings, January VHF
sweepstakes, june VHF QSO
party, and our annual flea
market "Hamararna.'

We are not what one
would call a "DXpedition
Club." As a matter of fact,
prior to HK1TL, there were
only two other expeditions
that I know of. An attempt
to break the 1296 MHz
record over water from
Rodantha, N.C., in the sum
mer of 1970 failed . A 1296
MHz expedition to the state
of Delaware was a success.

HKlTL, our third expedi
tion-type operation, entered
the planning stages in janu
ary, 1976. We discovered a
potential new member who
was originally from Colom
bia. He made contacts with
his friends in Barranquilla,
Colombia, and we started
through the red tape neces
sary to get all the approvals.
My correspondence file is
more than 2 inches thick but
that is the nature of dealing
with governments.

Why did we do it?
Because it needed doing,

because we had the opportu-

nity, because we had the
expertise to do it, and
because we were assured of
complete cooperation from
the Colombians.

Would we do it again?
Well, obviously if some

thing was a success, you have
no reservations about doing it
again. However, knowing
what we know now, we
would have been better
prepared for power outages.
We would have insisted on a 4
kW generator with adequate
regulation.

We learned that you can
always count on amateur
radio cooperation: from the
equipment handling of Russ
Wicker W4ZXI through the
Miami Airport, the Area 2
Radio Club in Barranquilla,
the 20 meter liaison work of
W3KKN and W3TNP Ernie
and Bertha Kenas, as well as
the operation of the Pack Rat
Moonbounce station
W3CCX/3 by Dave Mascara
WA3jU F. Everybody wanted
it to work.

We also learned quite a bit
about the effect of Faraday
shift. That is to be the subject
of a separate article.

We learned that the pres
sure of six months of intense
preparation ran us to the
breaking point, that at times
we would have petty argu
ments among ourselves.
Fortunately, there was always
someone wise enough to sit
back and analyze the situa-

tion. Tempers were getting
short; pressure was building.
"Hey, you guys, let's not let
the situation get out of con
trol."

Finally, what were the
people like?

"Super" is the best de
scription I can offer. They
couldn't do enough to help
us. Not only the Colombian
hams, but the farm people
and the civil defense organiza
tion . I would not have
thought it possible in two
short weeks to establish such
deep personal relationships,
but we did.

What kind of problems did
we have?

In addition to sporadic, if
any, line voltage, we dis
covered on unpacking that a
filter capacitor in the power
supply had broken loose from
its mounting. That is not so
bad, but it rubbed against a
chassis corner and tore a hole
in it. We requested another
from the states and in the
meantime set about to effect
repairs.

Some solder closed up the
hole and we were lucky it
worked. We were also unfor
tunate enough to blow our 2
meter transistorized converter
during the second OSCAR
run. More field repairs re
quired.

Any idea how you solder
with the electricity off? Use a
mini-torch (we brought one
with us).

Since this was only to be
an article on reflections, I'll
not go into the technical
decisions that were made as
we prepared for the project.
That will be the subject of a
separate article.

Suffice it to say that if
you ever have the chance to
become part of a " DXpedi
tion," do it.

Don't worry about the
fact that (a) you can 't afford
it, (b) your XYL might go to
divorce court, (c) the expedi
tion might not be successful,
or (d) that there will be a lot
of work that must be done
before you leave.

Do it; do it because it is a
once in a lifetime experience
that you will never forget. -
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Crescent Frequency Counters Features:

Optional 10 Sec. t ime gate resolu t ion to 1Hz. $15.0 0.
(Free with purchase of above TCXO)

O pt ion al acc esso ries TCXO t ime bas e yie ld ing %
PPM st abil it y. $79.95

5 Easy 6 h our assembl y ; all circui t br oad tracks are
pre-ti nn ed, h ave drill ed ho les and are p lat ed through !
A ll I.C. socks included .. Makes t roubl e shoot ing a
breeze.

6 Cab inet, ple xv window and .at l nec essary co mpo
nen ts includ ed fo r easy, t rouble-free assem b ly.

7 g O· Day ful l coverage wa rranty ;

1 High Se nsiti vit y V HF pre-sc a ler (built-in). l OOmv
RMS @ 50>1 @ 300M HZ . Fr equency range DC
through 600MHZ Mod el 600 , DC through 300M HZ
Mod el 300.

2 Excellent temperature co mpensat ion cry st al co n
trolled t ime base, y ieldi ng + 1 pa rt / 10 6 stability per
hour afte r 10 min warm-u p, ±. 10PPM wo rst case,
from 0° to + 550C I, at 100 Hz @ 450MHZ is atta in 
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gate inte rval, p re-sca led ! 10Hz resolut io n with 1 Sec.
pr e-sca led , 1Hz reso lut io n with 10 Sec. ga te inte r
val pr e-scaled !

4 Built -in 5VDC regu lator ; input to 3-te rm ina l regu
la to r is accessi ble for use with 12 VD C o ut-boa rd PS.
Yo u ca n use th is co unter mobile.

Optiona l 12 VDC power recept icle and co rd assembly
$ 15.0 0 (on pr eassembled coun te r on ly)

" H A VE IT YOUR W A Y "
Co m plete kit o r pr eassembled , burned in, and e nviro nme ntalch am ber t ested u nit availab le fo r th e co mme rcial shop
or mod ern ham shac k .

K IT Model 300 K
Mode l600K

$ 139 .00 ea.
179 .00 ea.

PREASSEM BLED & TESTED Mode1300 A T $ 199.00
Model 600 A T 249.00
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- - simple and inexpensive artwork

PC Layout

Silas S. Smi th, Jr. WA9 VFG
2308 McCord
Murphysboro IL 62966

Fig. 2(c). Correct.

between the two rows of pins
of the Ie. Outside means that
the leads will run on the
outside of the 2 rows of pins
of the IC.

Figs. 2 (a), (b), and (c)
demonstrate the basic idea. A
ty pical quad meth od of lay
o ut is shown in Fig. 2(a).
Leads must fo llow three
general rules. One, the num
ber of inside leads must be
limited. Two, there must not
be leads between two adja
cent pins, although 1 have
seen t his done. Three, the
leads must not cross each
other; use jumpers where
necessary.

It can be seen in Fig. 2 (b)
that pin 14 is fenced in. Th is
result ed by not fo llowing the
quad method for lead "D."
Fig. 2 (c) is correct, as lead
" D" approaches from the
inside of pin 13 and exits to
the- outside of pin 13, going
down and entering pin 6 from
the inside. Fo llowing the
quad method, the result is
tha t both pin 7 and pin 14
are unobstructed as laid out
in Fig. 2 (a) .

When wiri ng more than
one Ie, the vertical leads on
the left side of the drawing
will normally be the top
leads, and those on the right
will be run across the botto m.
Whatever the case as the leads
enter the quad zone of the
proper IC, the leads should
then run within the quad
ar rangement. See Figs. 3 (a) ,
(b), and (c), and note that in
the finished layo ut the out
side lead was rearranged. I
might add that Figs. 3(a), (b),
and (c) are actual working
drawings of another project.
The PC board is to be
dou ble-sided. The jumpers
wiII be printed on the top

Fig. 2(b). Incorrect.Fig.2(a).

check and recheck.
I have developed this

metho d for the laying o ut of
the artwork. For the lack of a
better title, let us call it the
quad method . Fig. 1(a) shows
a 14 pin IC laid out in a quad
pattern. In Fig. 1 (b), t he
quad sections are labeled.

Inside 1-7 means tha t the
lead will terminate on a pin
from 1 to 7 and wiII run

Secret

budget. Like many other
ex per tmenters, I would Iike
to use t hese artwork aid>;
however, I have more time
than money.

The general layout of the
artwork is the most difficult
port io n of any etching
process. If there are any
simple secret methods of
doing this, they certainly
have remained a secret .

I suppose that most of us
have a preferred way to lay
out the artwork. For those
who do n't, I will share my
secret method and a general
description of my preferred
way of doing the artwork.
The circuit is made in its
neatest form, all parts nurn
bered, and generally readi ng
from left to right. Of course,

Method

OUTSIDE
8 -14

INSIDE,.,

, ,.,

Fig. 7(b).

OUTSIOE
r-r

IN$I OE
!H 4

.,
Fig. i (a).

T he most des ired state of
t he a rt met hod of

making a printed circuit
board is the photo-etching
process. I will attempt to
de scr ib e an ine xpensive
method of artwork that can
be used to obtain professional
results.

A m od e st supply of
circles, squares, pad>, fillets,
line tape>, etc., can consume
a large portion of a limited
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Fig. 3(0). Ali 2 input NAND gates are 74005.
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Fig. 3(c). Foil work sheet
(top view, bottom foil).

Fig. 3(b). Quad layou t.

amazi ngly nice.
The artwor k may perhaps

be copied with a camera as
simp le as the " pin hole"
camera, but a high contrast
type of film shou ld be used
(such as a pro cess f ilm and
high contrast Dl1 developer).

Good luck on yo ur next
PC board. -

met hod is the use of a light
blue lined grid paper and a
light blue pencil. The drawing
of the fo il side is drawn wit h
the blue pencil on the blue
grid paper. The final results
are trace d with a black fe lt
tip pen. Th e hat pin is used as
before to make the cen ter of
the dots.

A final persona l touch is
the adding of your mo no
gram.

The artwork is now ready
for the photograp her, and
should be copied against a
white backgrou nd.

Although I have always
made my design double scale,
it can be done 1:1 with good
results. For an ex t remely
complex drawing, perh aps a
4: 1 scale would be used.

I was qui te shoc ked when
I saw a st udent press the pins
of an IC through a piece of
blue Iined noteboo k paper.
He proceeded to circle the
resultin g holes and to draw in
the connect ing lines with a
black felt tip pen. To my
surprise, the PC board was

,. , l/ ~ 74 12

0'
0 0 , 1/ 274 2 2

0 0
112 74 2 2

our r

across the bottom side of the
template. After all of the dots
are made, the lines are drawn
in either freehand or with a
guide. A light blue pencil can
be used to sketch in the lines
f irst (if desired ); this will help
to prevent errors . The blue
will not photograph, so if you
would like to make notes on
the artwork, go ahead .

For a p pearance, sharp
corners and abrupt inter
sect ions sho uld be avoided.
Th is is why I prefer a
sweeping freehand line. The
dot s can now be made into
tear drops, fillets added to
intersections, dot s combined
into double dot co nfigura
tions, etc .

Check and recheck the art
work. A mistake can easily be
co rrecte d by the use of self
sticking address labels cut to
fit over the area to be
changed and then redrawn.
After reassuring yo urself that
everything is correct, use the
hat pin again to make sure
that a ll holes are ope n.

A so mew hat s imp ler

side, a lo ng with the power
leads.

The use of a #2 pencil and
a goo d eraser is most impor
tant , as it will be necessary to
change the rout ing of the
leads to get the best result.

After t ransferring the quad
infor mat ion to the layou t on
a grid paper, and finding
y ourself happ y with the
layout , place a piece of
carbon pape r upside down
und er th e grid paper. The
leads are no w traced, leaving
a carbon cop y o n the back
side of the grid paper. This is
the foil side view. On the top
of a piece of corru gated card
board o r a piece of foa m
plastic, place a good grade
sheet of whit e paper and tape
the corners. The grid sheet is
placed over the white paper
foil side up, and ta ped at the
corners to maintain regist ra
t io n. A hat pin or some other
s ha r p po inted object is
pressed thr ough each place
where we intend to drill the
PC board . These pin holes
becom e the centers of our
do ts.

The white paper is re
moved and put o n a flat
surface. A circle template of
t he desired size of our dot is
cente red over each hole, one
at a time. A black fe lt t ip pen
is used to trace the circle of
the temp late , and f illed in
whi le the temp late is in place.
Most temp lates are for penci l
use, so to prevent fuzzy edges
the template is slight ly raised
above the paper by placing a
couple strips of masking ta pe

Fact ory assembled un its are tes ted and
ca l ibrated 10 spec ifi cations, and ar e
fully guaran teed fo r 1 year .

PRICES :
500 MH z ki t . . $249.95
500 MHz fact or y assembled $349.95
Instr uct ion & Calibration Ma nual

(refu ndab le wi th pu rchase) $3.00

YOU CAN COUNT ON
THE DAVIS FREQUENCY
COUNTER FOR:

. 500 MHz

.± .0002% ACCURACY
• UNBEATABLY LOW COST

Kits inc lude all part s. d r illed and
plated PC boards, cabinet . sw itc hes.
hardware and a co mple te instruc t ion
man ual inc ludi ng cal ib ra t ing
instruc t ions.

All pa rts gu aranteed for 90 days
Fac to ry Servi ce avai lable for $25

fUOU£NCT COUNf U

238.35883

....".~. _....
.i.- i

! ::'J .::. 6"

FEATURES:
• 8 Digil Displ ay
• l arge .3" LED Readouts
• Automatic Op. Placemenl
• Reso lution 101Hz
• High Input Sensitivity
• Automatic Input Limiting
• Input Diode Protec ted
• Selectable Gate Times, 1 ms. and 1 sec.

Provision fo r 10 sec .
• High Stabi lity 10 MHz Crystal Time Ba se
• Plug-in Time Bas e
• Plu g-in Presca le r
• All Mel al Cab ine t with

High Qu ali ty Components

DAVIS ELECTRONICS IS
636 SHERIDAN DRlVE.. TONAWANDA, NEW YORK 14150

(716) 874-5848
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Ian MacFarlane WAlSNG
102 Columbus Avenue
Greenfield MA 01301

Design Your Own QRP Dummy load

- - useful beginner's project

A dummy load can prove
to be a handy little

gadget when it come s time to
tweak-up t he f inal in Y0 l:l r
handie talkie, Q RP rig, or
eve n (egad !) CB set. Unfor-
tunately, there doesn't see m
to be any thing on the market
th at lends itself to the task,

Dum my Loads Using
Standard 5%. 2 W Resistors

Watts Bcher Reach N

4 50.0 lDo 2
4 7 5.0 150 2
6 50 .0 150 3
6 73.3 220 3
8 50.0 200 4
8 75.0 300 4

10 48. 0 240 5
12 50.0 300 6
12 73.3 43 0 6
14 51.4 36 0 7
14 72.8 510 7
16 48.7 390 8
16 77 .5 620 8
18 52.2 4 70 9
18 75.5 680 9
20 5 1.0 510 10
20 75.0 750 10
22 74.5 820 11
24 51.6 620 12
24 75.8 910 12
26 52 .3 680 13
26 73 .3 1100 13
30 50.0 750 15
32 51.2 820 16
32 . 75.0 1200 16
34 76.4 1300 17
36 50.5 910 18
40 50.0 1000 20
40 75.0 1500 20

Table I . The above design
values will not result in a
mismatch greater than 7.7:7,
even when the tolerance is
worst case.
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unless you're willing to invest
in an expensive kilowatt
model. The on ly way to get
around it is to build your
own, an easy accomplishment
wit h a little fo retho ught and
a handful of co mpone nts.

Choosing the Resistors

Ideally, the resistors in a
d u m my load shou ld ac t
purely resistive (no reactance)
ove r the frequency range they
are going to be used. The
o n ly inexpensive resistors
that come close to meeting
this requirement are the car
bon (co m position) type.
Wire woun d resistors. al
though cheaper and available
in higher wattage values,
exhibit too much inductance
and are bo th ered by the skin
effect. By co ntrast, carbon
resisto rs are less subject to
skin effect problems, so their
resistance stays fairly con
stant as the operating fre
quenc y increases. In carbon
resistors, reactance is mainly
due to inducti ve effects in the
leads and stray capacitance
between the leads and nearby
metal. These effects remain
negligible up to around 100
MHz providing that the re
sistors are properly mounted
and have values greater than
25 Ohms.

Proper mount ing dictates
tha t leads should be kept as
short as practical, and that
there should be some separa
tion bet ween adjacent resis
to rs.

Design

Because carbon resistors
capable of handling more
than two Wa tts are expensive
and difficult to locate, the
o n Iy convenient way to
achieve high power dissipa
tion is to use several resistors
in parallel. This increases
react ive effects, but it offers
greater · power dissipation as
an accepta b le trade-off,
unless yo u need an extremely
accurate dummy load. Also,
it sho uld be reme mbe red that
the power rating of resistors
is a co ntinuous "free air"
rating, so fo r short duiy
cycles, a dummy load can
ea s ily sta nd more. For
example, with the 33% dut y
cycle of 55B the power rati ng
may safe ly be increased by
th ree, while the 50% CW duty
cycle will allow an increase of
two . A good rule to fo llow is
to touch the resistors occa
sionally. If the y are too hot
to handle then .they are dissi
pat ing too much:

The actual design of the
dummy load is accomp lished
by starting with two param
e te rs, th e desired total
power dissipat ion and the
desired characteristic resls
tance. Assuming that all resis
tors have the same values and
power ratings, the fo llow ing
equat ions may be used fo r
designing a multi ple-resistor
dummy load: Number of
resisto rs needed ::: Desired
power dissipation of dummy
load / Powe r rat ing of eac h

resisto r, and Value of each
resistor = To tal resistance of
dummy load x Number of
resisto rs needed; All too
ofte n the calcu lated value for
each resistor will not be a
standard resistance, a fact or
that will co mplicate matters.
Table 1 helps to snea k around
t his prob lem by offe ring
values based on the standard
two Watt resistors.

Constr uct ion

The actual construction
depends upo n the number of
resistors that the above equa
tion te lls yo u are needed . If
you can get away with just
o ne, whether it be a 1/8 o r 2
Watt, then the design in Fig.
1 (a) shou ld do the job. Here,
the resistor is soldered inside
a PL-259 co nnect, with a
sma ll meta l plate soldered to
the end as a shield .

For higher power opera
tio n, t he circuit in Fig. 1(b)
allows co mpact mou nting fo r
twent y resistors or more. In
this circuit, two co pper or
brass plates are used for
mounting to eliminate capaci
tive coupling bet ween adja
cent leads. After the 50·239
connec tor has been mounted,
a series of small holes are
drilled in both plates for the
resistors. A hole is also drilled
in the center of the back
plate and a wire soldered
between the center co nductor
of the . coax connector and
t he back plate it self . As
always, leads should be ke pt



Fig. 1. A t (c), the 5-239 connector is mounted in the can lid. Make sure that the botto m
ring does not make contact with the can.

all ove r the place .
In the interest of accuracy,

it 's worth the ex tra money to

50 Ohm dummy load, which
results in a mismatch of only
1.05: 1. io

rQfl oo ro COPPI': II
"',"r "'''GS ... :/
suPPOllT

( e )

invest in 5% resistors for the
above circuits. This will give a
tolerance of ±2.5 Ohms for a

FRO~T PLAn DACK PLATE

( 8)

( A)

as short as possible.
If shielding is what you

need, and even higher power
dissipation, then the circuit in
Fig. 1(c) may be installed
inside a pint or one half pint
paint can. Transformer oil
can be added to increase the
short duration powe r hand
ling capacity by a factor of
three or fo ur. A not e of
caution however: Don 't use
motor oil - because of its
lower boilin g point , it has a
nasty habit o f blowing off
can lids, and sending hot oil

Francis J. Piraino WA 3KKM
Box 86
Pocono Summit PA 18346

multi- rate, too!

transformer with a vo ltage
between 14-24 volts and
rated at a .few Amps can be
used. Mi ne was from an o ld
battery charger.

A two gang rotary switch
and two 9 Ohm 30 Watt
resistors are used to give me
three charging rates when
w ired as sho wn in the
schematic. Any charging com
binat io ns ca n be used
provided the transformer and
bridge rect ifier can handle t he
current. The SCR listed is
rated at 7 Amps with a heat
sink.

Only one meter is used to
read voltage or current. The
meter shunt is in series with
the positive lead to the
batte ry and connecting the
switch as show n will give you
voltage or current. The meter
face was reprinted to read
0-15 V dc and 0-4 Amps.

The pulse tr ansformer was
a small audio transformer
which was rewo und to give a
1:1 turns ratio at approxi
mately 20 Ohms resistance.
Since then j have seen them
listed as SCR trigger t rans
fo rmers.

The unijunct ion is used as
a relaxation oscillator, and
the pot entiometer co ntrols
the upper voltage limit for
the battery. When this limit is
reached, the oscillator stops
oscillating, which in turn
stops tr iggering the SCR. The
battery must be co nnected
for the circuit to operate . If
the oscillator circuit fails to
operate, reverse one of the
pulse transformer windings.
The SCR needs a positive
spike at the gate to fire. -

peak was quite a problem, and
it was time-consuming. This is
the reason for building the
charger. It keeps the battery
at full charge and never needs
to be discon nected. In fact,
since building this charger, I
have added a power failure
alarm. I have installed a 12
volt auto mobile FM stereo
and tape player in my den. I
o perate my ham antenna
switching system from this
battery, and also my 2 meter
FM tran s cei ver when I
remove it from the car. There
were a few places I needed a
light, and using a dome lamp
assembly from an ol d auto
worked perfectly.

This charger is rather
simple and doesn't require
any expensive parts. Any

My system is simple yet quite
adequate and it operates from
117 V ac and, in case of
power failure, it switches to
12 V dc.

An automobile battery
s u pplies the powe r, but
keeping the battery at its

, . ,
•• ' ' D'

Ro n ll Y SWITCH

• 12 $ Pft. GU.£
1122000

"'".

Fig. 7. Electronic battery charger.

Super Charger
Failsafe

"SEE TEXT

"""IL'''-+:.ow

A t my QTH, many
systems operate from a

1 2 vo l t dc au tomobile
battery. The old saying " close
the barn door after the horse
runs away" applies to me. My
QTH was burglarized; now I
have a burglar alarm system.
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2-meter FM, 100 channel com
binations, 30 watts (Incl.
146.94 MHz)

This ~
Holiday
Season

look for value,
look for performance.

Then buy the
Worlds Finest

Amateur Transceiver.
GENAVEI

GTX-200.T~

a-meter FM, 100 channel com- $24995brnattons, 30 watts with fac-
tory installed tone encoder
(Incl. 146.94 MHz)

~
2-meter FM, 10 channels, to 514995watts (Xtals not included)

a-meter FM, 10 channels, 30 watts
with pushbutton frequency selector
(I net. 146.94 MHz)

2 ~ meter FM, . J TONE
e-chennet, 3.;' *$24995 2 ENCODER PAD
watts Hand- 4 5 s Plug in installa-
Held ] It tlon on mostam-

, t .
Same as GTX-l, jf. I)., a eur trenscefv-
plus factory in- *$29995 TE " ers TE Istalled Tone . '

·~~;~~~~t incl .) $4995 $5995

.-.--------------------
2

0 Ringo Ranger ARX-2 6db2-M $29951
o GTX-2DD-T $ 4995 Base Antenna 1

$199950 Lambda/ 42-M and 6-MTrunk $29951 0 GTX-2DD Antenna 1
1 0 GTX-1DoS $14995 0 TE-I Tone Encoder Pad $5995

11 NAME 0 GTX-2 . $189950 TE-II Tone Encoder Pad $4995
1o PS-I ACPower Supply for use1 ADDRESS CITY 0 GTX-1 $24995 with allmakes of traoseuivers $69951

14 VDC-1i ampI STATE & ZI P AMATE UR CAli and the following standard crystals I
1

0 STX·IT $29995 ~o:~~nd:~dh crystiis··_··········· $
@ $6.50 each: ._ $ I

I
Payment by: 1o Certified Check / Mon ey Order 0 Personal Check ACCESSORIES FOR GTX·l and GTX-1T

o C.O.D. tnctuoe 20% Down $2995I Note: Orders accompanied by personal ch eck s will requ ire about 0 PSI-18 Optional Nicad battery pack I
two weeks to process. $3995I 20% Down Payment Enclosed. Charge Balance To: 0 PS-2 Charger for GTX-l(T) battery pack I
o BankAmericard # Expires $1295 1I 8 ~t:~b~n~harg# # g~ii~~~ 0 GLe-, Leather carrying case _- .

l i N res idents add 4% sales tax'} $ 0 TE-III Tone Encoder (for use wit h GTX-l) $4995 I
CA re sidents add 6% sales tax. ....173 All orders shIpped post-paid with in continenta l U.S. Add $4 per Radio for Shipping, Hand l ing, and Crys tal Netting. I---------------------------------
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Be sure to look for

the ~'~ tag.

NAM~.. _

ADDRESS"- CITY' _

Check these
outstanding
features:
• Massive heat .

POWer over pr;,rnk to maintain
: i~p~~tts (nom.)~~1:~:ransmiss;ons
• 15.p· crystal filler

rn accessory .
• Dual-gale Mas lack

_ FETfront end

•• Same Circuitry as used in Genave's famous
• Land Mobile transceivers .. . Manufactured in
• America by the same Government-Inspected

•
facility that produces high quality reli able
communi cations and navigations for marine

• and aircraft industri es.

..-----------

Just Unpack the GTX-202 and
Channel in for the Holidays

The GTX-202 is adaptable anywhere-at half the
price of Synthesis-So, buy at low acquisition cost,

and add crystals later as you
want or need them.

--

o TE-I TODe Encoder Pa ~ for
plug-ininstallation onmost
amateur transceivers @$59.95 $, _

GENERAL:
Front Panel Sire: 6'h"X 21h"
ever-en Dimensio ns: 10'lf2" deep x

6'lf2" wide x 21h" high
Components: 13 Transi sto rs, 10 Diodes,

6 FETS, 4 ICs
Frequency Range: 144 to 148 m Hz
Number of Channels : 20 plus 2
w eight: Approxim ately 6 lbs .
Pow er Supply: 13.75v DC syst em,

negative gro und

SPECIFICATIONS:

RECEIVER:
Sens itivity:
12 db SIN"AO: .25 Microvolt
Sele ctivi ty: ± 7.5 KHz, @ 6 db or less
Squ elch Thresho ld : 0.1 Microvolt
Modu lation Acceptanc e: More t ha n 5 KH
Adjacent Channel Rejec t ion : More than

85 db (±30KHz)
Int erm od response : Mo re than 70 db

Ima ge Responses: More t han 70 db
Spurious Response: More t han 70 db
Aud io output Pow er: 4 w atts at less

than 15% di stor ti on (5 Watts Max)
Frequency Stabili ty: ± .001%
Circuit Typ e: Doubl e convers ion,

Superhet er odyne, Crystal Controll ed.
8 Pol e Crystal Fi lter

Intermediate Frequenc ies: 10.7 m Hz
1st IF; 455 KHz 2nd IF

Cur rent Drain: (Squelched) .2 Am ps.
FCC Certif ied: Part 15, subpart C

TRA NSMITIER:
Power Output : Hi: 30 Watts nom .,

25 Watts mln., @ 14v DC input
Lo: 1 Watt @ 14v DC inp ut

Output Im pedance: Matches standard
50 Ohm amat eu r antennas

Frequency St ability: ± .001%
Audio Modulation Dev iation: Adjustable

to 10 KHz max.
(Factory set to ±5 KHz)

Curren t Drain: Hi. 6.0 Amps. Lo 1.7 Amps.

••••••• 0 TE-II Tone Encoder Padfor install ationon
• mostHand-Helds @ $49_95 $, _

•
0 PS-l AC Power S,pplyforuse with all makes

of transceivers 14VOC-6 amps @ $69.95 $ _

•
and the following

Standardcrystals @ $4.50 each $== = = =
• Non-Standardcrysta ls @ $6_50 each $

Payme nt by:I 0 Certified Check/ Mone y Order 0 Perso nal Check
o C.O.D. Include 2{l% DownI Note: Orders accompan ied by persona l chec ks w i ll requi re

about two week s to process.I 20% Down Payment Enc losed. Charge Balance To:

•
0 BankAmericard # Expires ====o Master Charge # Exp ires

•

0 Interbank # Expires _
IN residents add 4% sales tax: } S

•
CA residents add 6% sales t ax: '-- - -----

AU orders sh ipped post-paid within Con tinenta l U ,S.

•
Add $4 per Radio for Sh ipping, STATE & ZIP AMATEUR CAU •
Handling, and Crystal Nettin g. n• ClI P OUT AN D ORD ER NOW •
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Arnold H. Ran d W2NYU/WA1JJV
124 Woo dcliff Ave nue
Woodcliff Lake N J 07675

The Amazing
18" Antenna

for 160m
- - get on topband simply

resistance is raised and the
ground losses reduced by the
same factor.

The downl ead act s in the
same manner as th e gamma
rod on a beam assembly, and
changes the sign of the
react ance. T he required
matching network is now a
cap aciti ve o ne, and is
th er ef ore a more easily
adjusted device. If we take a
page from th e beam designers
and add an addit ional shunt
capac ito r, we form an
omegamatch, a net work
which has even more
flexibility and will match a
wide r an ge o f
antenna/feedline impedances
with ease.

The fold ed unipo le is a
broadbanded system, and will
tolerate greater excursions
from tune-up frequen cy
before swr becomes excessive.
Anv 25 kHz segment may be
covered, with no retuning
necessary and swr remaining
below 1.5 /1.

M any hams are inter
es t e d in the low

bands, but shy away from
160 meters because of the
size of the antenna needed.
Many of these same hams
have the makings of an excel
lent antenna fo r this band, in
the form of thei r towe r and
beam installat ion. Wi th an
easily added modifi cation,

OOWfIIL EAD

640pF 6 40pF

COA X

OMEGA MATCH WIR ING

Fig. 7. The "hairpin" on top.
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they could be on " to pband."
The req uire d additional
space? About 18 inches!

A tower can be used as t he
grounded leg of a short
unlpole. (A unipo le is half of
a dipole, with the missing half
replaced by a ground plane.)
An added downlead makes
t he ante nna a folded unipole
(half of a folded dipole) and

II
30 in TUBI NG
CL AM PE D WITH
RADIATOR CLA MPS

DOWNL EAD
SPACED 18 IfIICH ES

so
FOOT
TOWER

INSUL ATOR

OMEGAMATCH

RA DIA LS

does some nice things for us
- not the least of which is
enablin g us to more easily
secure a good mat ch to 50 or
75 Ohm feedlin e. Let 's see
why thi s hap pens.

At 2 MHz, a 50 foot tower
is a short (.1 wavelength)
antenna, and an ante nna this
short is highly reactive. If it
were fed as a conventional
vertical (as you might feed a
short vert ical mobile antenna
o n another band ), it would
requir e a large, lossy, and
ph y si c all y aw k w a r d
inductan ce to cancel the
reactance, and would be
difficult to adjust properly. It
would also display a very low
radiation resistance, on the
ord er of .5 Ohms, and be a
very inefficient system.

Addin g a downl ead to
form a fo lded unipole has the
ef fe c t of raising th e
imped ance by a factor of 4
(as does a fo lded dipole
compared to a dipole ), and
th er efo re th e radiation

My tower installati on is
co mposed of a Rohn foldo ver
50 foot, with a TH3 tribander
and a cou ple of inverted vees
for other bands , and a two
meter beam. To add t he
do wnlead, I used a 30 inch
piece of ;h inch aluminum
t ubing, clamped to th e tower
with stainless steel hose
clamps. Th e downlead, a
piece of # 16 st randed, is
attached to the tubing at a
point 18 inches away fro m
the tower , using a lug and a
self-tapping screw. A shor t
wire is attached to th e tubi ng
in the same manner, and the
free end is secured to the
to wer under a str uct ure bolt.
Thi s gives a solid, low
resistan ce connection to the
tower - without requiring
any holes to be drilled in the
struct ure. Th e downl ead is
secured to the base of the
tower using another 30 inch
tubing a n d clamp
arrangement. An insulator
and sh o r t lead to the
o m e g a m a t c h a sse m b ly
complete th e installation.



The omegamatch assemb ly
is bui lt using a couple of o ld
du a l 360 pF va ria bles
salvaged from an old rad io. I
would recommend wider
spac ing if possible, especia lly
if higher power is auth or ized
in yo ur area , but ru nnin g the
legal (nighttime) po wer of
100 Watt s input has not
cau sed any arcover. Use
heavy wire to make th e
various connections, as the
current is high. I encl osed the
omegamatch unit in a plasti c
Tupperware refri gerator box

with a tight-fitting lid, and
have had no probl em s due to
moi stu re. Th ere is rf present
on the rot or of the series
capacitor, so use adequate
kno bs.

Tune-up is accomplished
using a grid d ipper an d
ante nna scope (or just feed
low power to the system and
adjust fo r best swr). A 1/1
match at t une-u p f requency is
e a sily obtained, and my
installat ion enab led me to go
20 kHz ab ove or be low this
fr eque ncy with less than

1.4/1 swr. Signal reports have
co m pa red favorabl y with
o the r stat io ns run nin g
co m para b le po wer with
full-sized an te nnas .

Thi s, like all ver t icals,
req uires a good groun d
system - not just a pipe a
few feet in the grou nd.
Radi als, as long as possible
(up to a quarter wave) and as
many as pract ical, will assure
a good syste m. Th ey may
either be laid on to p of th e
gro und with spikes to secure
them, or bur ied an inch or so

in the gro und. I used an
electric edger, and installed
25 rad ials in a shor t time. All
wires sho uld be so ldere d to a
common grou nd bus, and this
is attached to the tower with
a large lug. Shiel d fro m a
piece of scra p coax makes a
goo d source of copper bus
strap.

I hope th is approach to
the ante nna prob lem will
e nc o urage others to try
topband. It's a challenge, and
fu n. See yo u on the low
end ? •

new use for shirt cardboards

Dennis J. Som m ers WB4 TTY
Route 2 Box 68-A9
Central SC 2963 0

layout, and if it f lops, all you
lose is a piece of cardboa rd.•

circu it board, the pin holes
can be used to lay out t he
loca tion of holes in the
board .

By do ing yo ur design th is
way you can get th e best

A Great Way 'to
Lay Out PC Boards

o n the cardboard, tu rn it over
and draw in foil areas as
shown in Fig. 3. Thi s will
serve as your layout for the
project. Also, when th e card
boa rd is placed over the

M ost projects ham s t ry
to build start with a

schem at ic, and most circu it
board kit s tell yo u to draw
the layout on the board and
etch. The tro uble is getting
from one ste p to the other.

The met hod I use requi res
the simplest of tools and pro
vides a template layout of the
fo il side of the board, a tern
plat e fo r dr illing the board ,
and a compo nent layout.

Th e mate rials requi red are
as fo llows: a hat pin, medi um
weight cardboard, a f ine
point pen, scissors, and som e
co mponents (resistors , capa
citors, etc.).

First cut the cardboard to
th e size of th e required PC
board, and mark all mou nt ing
holes wit h th e pen . Next ,
bend th e component lead s to
the proper length for use on a
board. Place the lead ends of
the component on cardboard
and mar k by push ing the pin
through the cardboa rd, as
show n in Fig. 1.

Next, using the pen , draw
a line between the pin marks
and indicate th e component
number or value as shown in
Fig. 2. This will work as yo ur
component placement guide
during assembly.

As you locate more par ts

Fig. 7. Fig. 2. Fig. 3.
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I an MacFarlane WA 1SNG
102 Columbus Ave.
Greenfield MA 01301

- - simple TR system for the Novice

relay. On my model, the
fourth contact was used to
short the receiver antenna
terminals during transmit,
thu s providing ext ra protec
tion from front end burnout.

Three 50-239 female coax
connectors were mounted on
the rear panel to provide
stand ard inte rconnection to
any rig. The power cord is
also mounted on the back of
the Radio Shack 5-1 /4" x 3"
x 5-7/8" cabinet, being
passed through a grommet for
safety's sake . Add itionally, a
fo ur pin socket is mounted
below the coax connectors
for hookup to th e receiver
and transmitter standby cir
cuits . Sin ce transmitter
5 tandb y is oft en just a
switching of the primar y of
the plate transformer) the
socke t pins must be capable
of handlin g 2 A or so . An
optional power switch can be
installed, as indicated on the
schemat ic, but it' s not really
necessary because the relay
will be turned off anyway
when the lever switch is in
th e center positi on.

For most applicat ions, the
·.001 uF bypass capacitors
will adequately prevent rf
fro m riding out on the in
coming power leads. Ho w
ever, leads shou ld be kept
short on the capacitors by
passing t he relay coil since
such coils tend to pick up a
lot of rf at high frequencies
and subsequently put it right
into the power line. Also, if
the transcei ve switch is in
tended to be operated into a
co nstant impedance, then
coax is suggested for all rf
carry ing leads within the box.

T h is sw itc hing syste m
allows considerable versat ility
at nearly any power level and
with virtuall y any equipment.
I experienced only one diffl
culty. It may be necessary to
wei gh t do wn the entire
assembly to prevent it from
moving all over th e place
when the lever is thrown .

O t herwise, you should
have a reliable switch that
will serve your needs for
many years to come , no
matter how much yo ur other
equi pment chan ges. •

are capable of handl ing 1.5
kW at frequencies up to 450
MHz. Standard G-7 insulat ing
bridges provide excellent rf
isolation between contacts.
The relay can be easily
mounted on one side of yo ur
enclosure by using the four
tapped #6-32 moun t ing holes
pro vided.

Const ruct ion
A four pole, three position

te lephone lever switch is used
for the fro nt panel tr ansceive
switching. The middle posi
tion provides a standby co n
dition for both transmi tter
and receiver. Two of the
DPDT contacts are used to
switch the t ransmitter and
re cei ver standby circuits,
while the third energizes the

RECEIVE R

so ANTE NN'"
TERMINALS

'"
'"

AN TENN'"

sao
TRANSMI TT ER

'"
MHENNA

"
CONNECTOR

two thirds the cost of the
popular Dow Key "6 0"
coaxial relay, you can build a
1000 W capacity transceive
switch that gives you co n
venient one switch operati on.

The heart of thi s littl e
gadget is a Kurman 115 V rf
power relay, available from
Lafayette Radio Elect ronics.
This may be expensive, but
com pared to virt ually any
similar rf relay, th e cost is a
really solid investment. It has
quite impressive specs.

The re lay coil itself draws
about a Watt at 115 V, but if
you prefe r odd coil voltages,
mod els are available with 6,
12, and 110 V de coils, The
DPDT, self-wiping contac ts

Replacing the Knife Switch

~
';r.0 01

TRANS~ I TT E R
STANDBY

'"SD4 l'C2 •
,;,001

RECEIVER
STA NDBY

H OW many of us start
our first ham station

with manual transmit-rece ive
switching? You know, " real"
manua l switc hing. First the
other guy t urns it over to
you, then you thr ow the re~

ceiver into standby, the n you
throw the transmitter o ut of
stan dby, and fin ally you fran
t ically f lip that littl e knife
switch that does all t he
ante nna changeover work.
Maybe you've even forgotten
all about it by now, but
chances are tha t many of the
Novices who are readi ng t his
are prett y familiar with how
it feels to wonder if t he ot her
fellow gave up on you duri ng
the intermission. It's not an
impossibl e s i t uat ion to
remedy, though. For abo ut

Fig. I . Optional switch 51 (5PDT toggle) is shown in . the off position, while 52 (4PDT
telephone lever switch) is shown in the transmit position. CI-6: .001 uF, 1 k V, disc ceramic.
KI: DPDT rf power relay (Lafayette #30E22217). 501-3 : 50-239 female coax connectors.
504: 4 pin socket, all pins well isolated from chassis, capable of 2 A. Enclosure: Radio Shack
5-1/4 " x 3" x 5-7/8 " meta l cabinet.
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Hold·it! Tnk. hold of SSE with

IC-502
6 Meter SSB • 3 Watts PEP· True IF Noise Blanker
Switched Dial Lights · Internal Batteries ' 800KHz
VFO ' RIT!

IC-202
2 Meter SSB • 3 Watts PEP· True IF Noise Blanker
Switched Dial Lights · Internal Batteries - 200KHz
VXO Tuning ' 144.0, 144.2 + 2 More! · am

these
two low cost twins. ICOM'S new portable IC-202 and IC-502 put it within
your reach wherever you are. You can take it with you to the hill t op, the
highways, or the beach. Three portable watts PEP on two meters or six!

Hello, DX! The ICOM quality and excellent receiver character istics of this
pa ir make bulky converters and low band rigs u nnecessary for getting
started in SSB-VHF. You just add your linear amp, if you wish, connect to
the antenna , and DXl With the 202 you may talk through OSCAR VI a nd
VII! Even transceive with an "up" rece iving con verter! The IC-502, simi
la rly, makes use of six meters in ways t hat you would have always liked but
cou ld never have before. In fact, there are so many th ings to try, it's like
opening a new band.

Take hold of Single Side Band. Take hold of some exc itement. Take two.

VHF/UHF AMATEUR AND MARINE COMMUNICATION EaUIPMENT Distributed by:

IllICOMi ICOM WEST, INC.
Suite 3
13256 Northrup Way
Bellevue, Wash. 98005
(206) 747-9020

ICOM EAST, INC.
Suite 307
3331 Towerwood Drive
Dallas, Texas 75234
(214) 620-2780



$25 for a Connector?
You're Crazy!

do-it-yourself 7/8" coax connectors

strength is usually of more
conce rn tha n loss affect ing
t ransmitted signals.
. Loss in a transmission line
becomes greater as the Fre
quency is increased . Th ere
fo re, loss is of conside rable
importa nce for the 420 MHz
band which is becoming quite
popular due to satellite, ATV,
EME and other ty pes of co m
m un ica t ion s. "Pu t y our
a n t e n na up as high as
possible, but keep your tra ns
mission line as short as
po s sibl e" may be goo d
advice, but it is not an easy
thing to do. Th e longer your
transmission line, the greater
the loss.

One way to reduce trans
mission line loss is to use
7/8 " he lical wou nd cab le.
This type of cab le is available
and ofte n can be found at
hamfests, usually at very
reaso nab le prices. Sometimes
it is " used" cable, st ill in
exc el le nt co ndit ion after
bein g ret ired from a c.om
mercial installation. Th e price
of helical cable may be con 
siderab ly less th an conve n
tional coax.

The 7/8" helical wound

thi s loss really is, especially if
you are using conventional
coax for your tr ansmission
line . Power lost is power
wasted and remember t hat
transmission line loss affects
you r rece ived signals as we ll.
Lo ss i n re cei ved signal

M easurement of outp ut
power at the tra ns

mitter, in co mpar ison to out 
put power at the ante nna end
of a transmission line, will
show how much pow er is lost
in the transmission line. You
may be shocked at how high

Pho tos courtesy of Lynn Fi nch WN 0NYC

Kenneth R. Leiser W9DOR
364 Normandy Lane
Grayslake IL 60030

Component parts of connector unit prepared for assembling. Connector pin is soldered in place.
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cab le is sem i-rigid and
mea sur e s a bo u t 1 " in
diameter, including the pro
tective oute r jacket. It has a
hollow 1/4" diameter copper
cen ter con ducto r and 7/8"
helical wound cop per outer
c o n d u ct o r wit h teflo n
dielect ric between the two.
This high qua lity, 52 Ohm
impedance cab le has much
lower loss than conventional
coax and should provide
many years of exce llent ser
vice in an amateur insta lla
t ion.

So, what about con
nectar s? They are necessary
w he n using 7/8" helical
wou nd cable, but many ama
teur s have been disco uraged
fro m buying or using it when
th ey learn the connectors
would cost several t imes more
than the cable itself. These
connecto rs are difficu lt to
ob tai n, and they are very
ex pensive. Also , they are not
normally avai lable on the
surplus mar ket. So how can
you use quality cable without
spending a small fortune on

accessories? Why not make
your own connector s? Th is is
how I solved the problem of
using 7/8" helical wound
cable.

Common tools are used,
and the few par ts required
should be easily obtai ned at
low cost. The parts list for
one cable connecto r assemb ly
consists of o ne UG-680 /U
"N" type connector , one 1"
length of sta ndard 1" copper
pipe, one standard 1" copper
pipe cap, two size 12 stainless
stee l hose clamps. and one
3/4" length of 1/4" diameter
brass rod (copper rod shou ld
work equally well).

Using a hacksaw, make
eight 5/8" lon g slots in one
end of the 1" length of pipe.
Saw similar slots in the open
end of the pipe cap. With a
chassis punch make a 5/8"
hole in the center of the
closed end of the pipe cap.

Unsolder and remove the
wire term inal lug from the
center pin of the connector,
saw two 1/2" long right angle
slots in one end of the brass

Close-up of <IN" type connector with fabricated center pin.
The threaded portion of the pin is immaterial.

Expanded end of connector pin shown provides snug fit into
center conductor o f cable.

The completely assembled product ready for weatherproofing
and final installation.
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rod , and round t he end off
slightly with a file. The four
pieces from sawing the slots
should be spread enough to
provide a good snug fit when
inser ted into the 1/ 4 " center
co nductor of the cable.
Center and drill a sma ll ho le
in the ot her end of the ro d,
to slip over the end pin of the
connector. Using a small
torch, so lder the connector
pin in place.

Rem ove a 1" lengt h of the
protect ive outer jacket from
t he end of the cab le. Th en
slip th e slotted end of the

Donal d I. Upp WB8STQ
S2 East Sherry Drive
Trot woo d OR 454 26

pipe over the outer conductor
of the cable, and secure with
a ho se clamp at the slotted
end. Be sure that the other
end of th e pipe is flush with
t he end of the cable, then
t ighten the hose clamp.

Mount the co nnector in
t he pipe cap with lock washer
and nut and tighten securely.
Assembl e by slid ing the ex
panded end of the connecto r
pin into the center conductor
of t he cable. The slotted end
of th e pipe cap shou ld slide
1/2" ove r the pipe previou sly
secured in place. Secure the

pipe cap in place by placing a
second hose clamp at the
slotted end and tight ening t he
clamp.

For long term stability. it
is desirable that all connector
parts be silver plated before
assembly. This is not abso
lutely necessary. however,
since the cable conductors
themselves are bare copper.
Be s u re to t horoughly
weatherproof the ent ire co n
nector assembly. I use a
silicone rubber sealer and it
works fine. "N" connectors
are supposedly "weather-

proof," but I use sealer to be
sure.

If you remembered t hat
there are two ends on your
cable, then you probably
doubled the qu ant ity of each
item required. If so, you are
ready to make a connector
asse mbly for the o the r end of
your cable. Install it, and
start enjoying the advantages
of using a low loss tra ns
mission line without the
headache of spec ial (and ex
pensive) connectors. I think
you will agree the results are
well wo rth the effort . •

Now You Can Synthesize
the VHF Engineering approach to 2m happiness

A fter nearly two years
of a ct ive cry sta l

buying, otherwise known as 2
meter operati ng, I finally
bro ke down and starte d sho p
ping for a synthesizer. Being
kno wn as one so tight tha t I
squeak when I walk, cost
effectiveness was a prime
requirement. My attention
was captu red by th e VH F
Engineering Syn t hesizer II ad
in the Dayton Hamvention
program and then by their
exhibit, when they intro
duced the unit, in Apri l. This
unit also met requirement
number two I could
assemble it myself.

So I ordered one. I was
t old it wo uld be about six
weeks for delivery. It came
July 12t h (Monday ), which
comes out to eleven weeks,
not too far off my own guess
of ten weeks, as this was a
new product. In my later
conver sati ons with VHF, they
said th ey did not get satis
factory boards unt il t he f irst
of Jul y. So t hey were very
prompt in sending out the
kit s once th ey got going.
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The wait for goo d boards
was worth it. I didn't start on
asse mb ly unti l Wed nesday
night about nine prn, and quit
at eleven-thirty, and did the
same o n Th ursday and
Friday, then played golf
Saturday. Sunday morning I
wor ked DX on t he lo w bands,
and st ill pu t the synthes izer
on the air about four pm
Sunday. With no snags.

Well, almos t no ne. I made
one error at eleven pm on
Saturday that was my own
fau lt - I wired t he t hu mb 
whee l switch multi-wire
ribb on co nductor THROUGH
the switch mounti ng hole
instead of OVER t he fro nt
panel, so Ihad fourteen wires
to remove and redo. Judging
fro m the manual (whic h is
very well done ), t he autho r
was left-handed. The who le
thing was much easier in
reversed sequence.

Also, I br ok e t wo t uning
slugs wo rking on t he VCO
coil, as the coil form tightens
down on th e slug du e to t he
pressure of the grommet

against the plastic form. This
is not a serious problem, just
an aggravation. But be sure
y o u have c lea n-running,
lu brica ted threads when you
do this part of the assem bly,
and put the slug in long after
the can is bead-soldered to
the board.

Since this was one of their
f irst production units, I
ex pected to find several
board or instruction errors.
There were none on the
board (which is a goo d
quality, do ub le-sided board
with all compo nents on one
side). No parts were missing
or bad , and I only caught two
instruction errors, one very
minor. The major one is
obvious ~ in the section on
receiver output alignment,
t he cho kes L-2 and L-3 are
being adj usted, and in one
line it says "realign L~1 and
L-2" where it means L-2 a nd
L-3, as L-1 is th e VCO coil.

The min or ' e rror is
omission of the holes for the
LM309 K and th e transistor
leads in the chassis drawing

o n page 16. And t he re was
o ne minor sheet metal
problem with the alignment
ho le for t he offse t se lect or
switch being too small. I just
USe d an ice pi ck to
" per suade" it open slight ly.

The unit works well, with
nothing but good reports on
audio quality and frequency

. stability. Construction was
clean and simple, everything
wo rke d. I d id add an LED
pilot ligh t (LED and 330
Ohm re sistor from the
t humbwheel switch five volt
common to ground) to let me
know the unit is energized.
There is one minor drawback.
S i nee th e Sy nt hes izer II
programs offsets up to 10
MHz in 100 kHz steps, I can' t
progra m t he 146.11 5-146.70
pair used in Cincinnati. But
with five other positions on
my HW-20 2, I do n 't rea lly
feel too bad about that .

All in all, th e $169.50 kit
price was an excellent cost
effective purchase, and is a
real help to the construction
ego by wo rk ing the first
time. -
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In
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. . . we'll pay the shipping.
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$589.95
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SOUTH C OM HEAVY-DUTY SLIDE MOUNTS ARE

DIF F E R E N T . H E AVY-GA U G E ST EEL SLID ES

O N PLASTIC GUIDES F OR SM OOTH OP E RA T ION.

P OWER AND SPEAKER CO N N ECT IO NS A RE SE

CURE THROUGH COMPU TERTYPE CON

NECTORS. A STA INLESS STEEL L A T C H HO LDS

THOSE CONNECTiONS U N T IL YOU REMOVE

YOUR UNIT. PROVISION IS MAD E FOR LOCK

B Y A USE R- P ROV I DED PADLOCK.

FO R TWO-WAY RA DI O USERS. TH E MB-3 PRO

V IDES A N EW MINIATURE COA X CON N ECT O R

DES I GN ED FO R D E MAN DING U H F APPLI

CAT IONS. OTHERS M AY C L A IM NO SWR O R

LOSS• ••WE C A N GUARANTEE IT!

WH ETH E R YO UR U N I T IS A " MI CRO" O R A

H EAVYWEIGH T • ••MOUNTED IN C A R , T RUC K

O R BOAT, A SOUTHC OM SLI D E MOUNT INSU RES

" PERMANENT INST ALL A T ION " O P E R A T IO N

WITH I NST A N T IN/OUT SAF ETY AND CON

V ENI ENCE. ASK YOUR DEALER F OR A SO UTH

COM SLI D E MO UNT T O DAY.

M B-3 II L L U ST RAT E D) F OR 2-WA Y R A DI O $ 19.9S

MB-2 (NO A N T ENN A CONN E CTIONS) F O R TAPE DECKS $ 14. 9S

MS-l MOUNT O N LY . WIT H NO WI RI NG S 7.2S

SOUTH COM, INC.
P. O. Box 11212

Ft. Worth, Tex. 76109



Ie Audio Frequency Meter

(less than 50 Hz).
The range scales ar e set up

in decades. To calibrate each
scale, a standard input fr e
quen cy is connected to th e
input. About 1 volt rms is
needed to tri gger the fir st
stage . The monostable output
pulse period must be less th an
t he maxim um input fre
quency to be measured on
each sca le. With the maxi
m u m inpu t f re qu e n cy
applied, each range potenti
o meter should be adjusted
until th e value of the input
frequ ency correspond s to the
full sca le meter reading. The
duty cycle of the mon ostable
shou ld be roughly 90 % at t he
maximum freque ncy inp ut
fo r each scale. Thi s will give
the maximum dy na mic range
on each scale sett ing. If , for a
90% duty cycle, the meter
will not read full scale , meter
resistor R5 should be lowered
acco r d i n gly . Ea ch scale
sett ing should be calibrated
by adjust ing the respect ive
R3 potentiomete r.

Durin g operation, when
th e scale reads off scale on
any range, the scale should be
changed to the next higher
setting. Once calibrated, thi s
frequ en cy meter sho uld read
wit hin 5% of full scale . The
useful frequ ency range of t he
meter is fro m ten s of Hertz to
well ove r 50 kHz. Although
decade ranges are sho wn, th e
ranges between th e decad es
can easily be added to give as
many frequency ranges as
deemed necessary. •

5 0 " A
PANEL
MET ER

VOLTMETER

- - another use for the 555

AVERAGER

RANGE SELEC TO R

f re q ue ncy . Resistor and
capa citor R4C4 is used as a
pulse averager, important on
the lower range setting. As
th e input frequency increases,
th e panel meter itself can ac t
as a waveform averager. Input
frequ enci es greate r tha n 50
Hz will be averaged by t he
meter fai rly well; however, at
lower freque ncies the meter
will respond to each cycle of
t he un known fr equen cy
inpu t. The meter is used as a
high impedance volt meter. A
1 mA meter could be sub
stituted with a cha nge of
resistor RS. For a 1 rnA
meter, R5 sho uld be abo ut
9.1k and R4C4 should be
changed appropriately. R4
sho uld be a factor of ten less
than R5, and th e same R4C4
t ime constant should be kept .
Thi s wou ld make C4 a very
large value, so R4C4 could be
left out if th e lower fr e
que ncies are of little int erest

TI MING
RESISTORS

1M .I M 10K R3

FREQUENCY RANGE (li z)

50 500 5000

0.0 1

MONO PERI OD T- I.I RJ CJ

MONOSTABL E

, s

Gene H jn k le WA 5KPG
9503 Gambel's Qu ajJ TrajJ
Austin TX 78758

The output of the mono
stable is a fix ed width pulse.
Every time a zero cross ing of
th e un kno wn freq uency
occurs, the monostabl e is
trigg ered. Thus, as th e fre
quency of th e trigger pulse
in creases, th e monostable
output has a greate r and
greater duty cycle. Th e fre
quency limit on anyo ne
range is determined by the
R3C3 time co nsta nt chosen.
As th e inpu t frequen cy
becomes too great, t he mono
s ta ble output will never
return to zero, because of
constant re-tr iggering, and a
con stant 9 volts will ap pear at
th e out put.

Th e rnono stable output is
a pulse with a duty cycle
depend ent upon th e inpu t
fre quency. Th us, by inte
grat ing or averag ing the
out p ut wave form , a dc
volt age is developed. Th is
voltage is dir ec tly related to

OIFF ER EN T IA TOR

_~-1""'-----J~-<--j N~;~5V h,.-.----+cs
B PIN 'T'0_OI"F
D I P m OPTIO NAL AVERAGER

rR4"41K--' R5 180K

IN914

PULSE SHAPING
NETwO RK

UNKNOWN
F REQUENCY
INPUT
I VR MS

Fig. 1. 555 timer frequency me ter.
, Ir - - "'OO:OFF

9 VOL'±

1

T he 555 timer integrated
circuit can easily be

made into an inexpensive
linear freq ue ncy meter cover
ing th e audio spect rum. The
555 is used in a monostable
multivibrator circuit. Th e
mon ostable puts out a fixed
tim e-width pulse, which is
triggered by the unknown
input f requency.

Referring to Fig. 1J tran
sistors Q1 and Q2 are used as
an input Schmitt tr igger. The
unknown f requency input is
clipped between 9 volt s and
ground by th ese t ransistors.
Positive feedback is used to
insure the waveforms have
fast , clean -edges. The output
of 0 2 is a squ are pulse with
th e sa me fr equency as the
input signal. The output of
02 is differ entiated by C2
and R2 to pro vide a short
pulse for the 555 . A small
signal diode is co nnected
across th e differentiator to
insure th at t he 555 inp ut
never exceeds 9 vo lts . The
555 is conn ected in the
standard mono stable circuit.
Since a Schmi tt is used to
tri gger th e mo no stable,
square, sine and ramp type
wavefor ms may be used at
the inpu t to th e fr equ ency
met er. A nominal voltage of 1
volt rms is required to tri gger
th e Schmitt circuit.

The range scale timing
resist ors R3, which determine
th e mono stable pul sewidth,
are sm a l l potentiom et ers
mounted directl y o n th e
circui t board. These pots are
used to ca librate eac h fre 
quen cy scale.
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Thoma s E. Hu echmson VE3CWY
35 Warrender Ave., Apt. 208
lstinqton, Ontario
Can ada M9B SZ5

Hutchinson's Remedy
the chirpless CW 'machine

I f you have ever built your
own rig with vfo contro l,

you will know that it is
nearly impossible to key the
vfo and maintain a chirpfree
note. You can often get away
wit h keying th e oscillator
when operating on 3.5 MHz
or 7 MHz, but at 14, '21 or 28
MHz small changes in the vfo
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frequ ency caused by keying
be co me magnified many
t imes. The resulting " note,"
if not e mbarrassing, is not
easy to copy.

There have been two com
man rem edies that I know of
to achieve chirpfree ope ra
tion. The first is differen tial
ke ying, described in the

Radio Amateur's Handbook,
The idea here is to build a
circuit which turns th e vfo
and the f inal amplifier on and
off at different times . When
the key is pressed, the vfo
turn s on immedi ately, and
after a delay of, say, 3 ms,
the final amplifier turns on.
In this 3 ms interval most of

the chirp will have occurred
and will no t be ampli fied ,
Similarly, when the key is
released, the final amplifier
turns off immediately, but
th e vfo turns off about 3 ms
later. Again, any chirp at the
end of the character is not
amplif ied,

Well , thi s all sounds good
and it does work to some
exte nt , but my experience is
th at with my vfo, which is
the series-tuned Colpitts o ne
describ ed in the chapter on
oscillators in the Handbook,
the chirp at 28 MHz is so bad

. that it exte nds over the
length of an entire dash or
dot when I'm sending at 20
wpm, No amount of differ
ential keying is going to cure
that!

T he se co nd standard
remed y works better, but it
costs more, too. This is to
have your vfo run all the tim e
and mix its output with the
output of a crystal oscillator.
The beat frequency of 3.5
MHz, or whatever, is then
amplifi ed. Here you key the
crysta l oscillator and the final
amplifie r to gether. The
crysta l oscillator is so stable
that it can be keyed with very
little chirp. This method
works well, I should thin k;
I've never t ried it but often
read about it. It 's too ex pen
sive, and if you ' re inex
perienced you might have
trouble getting the mixer clr
cuit ry properly tuned.

Hutchinson's Remedy
My circuit is moderately

simple, requires no adjust
ments, is adapta ble to any
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TO GRIOS OF
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Q2 beco mes forward-biase d
and turns on the fina l arnpti
f ier.

When <:)3 B of U3 B goes to
o at the end of the 3 ms
pulse, pin 12 of U4A and
hence pins 3 and 5 of U2 go
to 0 also . This sets up U2 to
send ou t a seco nd 3 ms pulse
at th e moment the key is
released. Again U3A toggles
befor e U3B and this t ime
U4C switches immediately
while U4 B switches 3 ms
later. So the f inal amplif ier
turns off the instan t the key
is released and 3 ms later the
frequency of the vfo switc hes
upward by 50 kHz. Th e cir
cuit is now back in its initia l
sta te read y for the key to be
depressed again.

Q2 is set up for grid
blocked keying and with t he
values of R1 and R2 shown it
will o pera te properly wit h
grid currents up to at least 6
rnA, which is what the pair of
6146B s in my final requires.
At higher- current s the grid
current f lowing throug h R1
becom es co mparable to th e
curre nt set up in Rl and R2
by the 5 V so urce. This
dist urbs the biasing of Q2
and, once turned on, it may
not shut off . To operate with
higher grid curren ts you may
have to redu ce R1 and R2,
keeping their rati o st ill a bout
1 :1. This, of course, would
increase th e base current to
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multivibrator that delivers a
pu lse abou t 3 ms wide whe n
the key is pressed . The nega
tive going pulse fro m pin 1
goes to f lip flop U3A which
toggles on th e leading ncga
tive going edge of the wave
for m. At the same t ime pin 6
of U2 delivers a posit ive going
pulse to U3B, but since the
SN7473 f lip flop t riggers only
on negat ive going trans ition s,
U3B toggles later, on th e
trailing edge of the 3 ms
pul se. Assuming U3 was
cleared beforeha nd (Q3A ~

Q3B ~ 0), t his means that th e
output of U4B goes to zero
th e instan t the key is pressed,
while the ou tp ut of U4C goes
to one 3 ms later . The output
of U4B is inverted by U1D
and used to control t he fr e
quency of the vfo . By closing
51 you can spot your oper
ating frequency. The output
of U4C is inverte d by U4D.
When pin 1 of U4D goes to 0,

Fig. 2.

·,v --~---~---~---,
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Fig, 1.
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Referr ing next to Fig. 2, a
Schmitt tr igger condit ions the
contacts of the key so that
dirt y cont acts still give good
operat ion. U2 is a monosta ble

Circuit Deta ils

Fig. 1 shows the series
tuned Colp itts osc illator oper
a t i n g a t 3.5 MHz. D1
becom es forward-biased when
the key is pressed, effectively
placing C1 in para llel with C2
and lowe ring th e frequen cy
of the vfo by appro ximate ly
50 kHz. C1 is pur posely very
small so that if you a re in
stalling t his in a vfo whose
dia l is alread y calibrated, yo u
can maintain this calibration
by reduc ing C2 by 6 p F.
Also, such a small capacitor is
not likely to upset t he Q or
temperature sta bility of your
reso na nt circu it. D1, RFC1
and C4 are placed as close as
possible to C1 and within the
same enclosure as C2.

56011
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vfo, and gives unsurpassed
chirpfree break-in operatio n.
Th e princip le here is th at of
allowing the vfo to run con
t inuously at a frequ ency
slightly higher th an th e f re
quency o n whic h you wish to
operate. When yo u press th e
key, a small capacito r is elec
tronica lly switched in parallel
wit h the main tuning capaci
tor in the vfo to lo wer its
frequ ency to the o perat ing
freque ncy , When the key is
released, th e vfo frequency
snaps back up to where it was
before. Thi s allows you to
listen on the operati ng fre
quency bet ween dots and
dashes wit ho ut th e vfo int er
fer ing. Since the vfo runs all
the ti me, there can be no
chirp. I have incorporated a
d ifferent ial keying circuit
which de lays the turn-on of
the fin al amplifie r at th e
"make" of each character and
delays th e upward switching
of the vfo frequency at th e
"break" of each characte r.
Th is is needed so that you do
not amplify and transmit
th ose frequenc ies being gen
erated while the vfo fre
quency is in t ransit ion fro m
high to low or fr om low to
high,

'"
KE,; n

3 1B3-1 UPlJ L

Yo u must make sure, of
co urse, th at there is suff icient
isolation between your vfo
and your final amplif ier so
that the vfo frequ en cy is not
"pulled " by the fin al ampli
fier. Th e test for thi s is to
allow your vfo to ru n co nt in
uou sly and key only th e fin al
amplifier while listening for
any chirp th at would indicate
pulling. Th e circuit to be des
crib ed cannot cure chirp
caused by pulling,
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Fig. 3. Optional character stretcher.

circuit board. Failure to take
precautions in preventing the
influx of rf energy to the
circuit will result in the flip
flops triggering unpredic
tabl y, and you will be con
stant ly pressing th e clear
button 52 to get things
working again. Under some
circumstances, I've found it
necessary to place a .005 uF
ceramic capacitor directly
across the terminals of the
key. Also the 5 V line is
bypassed with low voltage
ceramics C1 and C2 in two
separate places to reduce
switching tran sients.

The ground connections in
Fig. 1 and Fig. 2 must be
connected to yo ur receiver
gr ound, a nd transmitter
ground also , so that 01 and
0 2 will key them properly.

The power suppl y shown
in Fig. 4 is suita ble for run
ning the circuits hi Fig. 1, but
you will likely have to lower

<the value of R1 .if you also
want to operate those in Fig.
3. Although the power supply
could have been designed to
work from 6.3 V ac, I often
encounter low line voltage.
situa tions and decide d to bor
row another 2.5 V from a
spare fiIa~ent winding in the
rig j~st"to be on the safe side",
That's how you get that odd
value of 8.g V shown. The
measured curr ent require
ment of Fig. 2 was 95 mA
with key down (maximum
current cond ition).

In Fig. 1, make sure you
keep the leads of Cl and Dl
short so that your vfo re
mains mechanicall y stable. I
used silvered mica for C1 and
it seemed to be adequate. If
your vfo is of a different
type, there should still be no
problem as long as one side of
yo ur tuning capacitor is
grounded. Just connect C1 to
the ungrounded side as
shown.

Conclusion
I have had this circuit in

use for some time now and
am pleased to report that on
all bands (80m-10 m) the
many amateurs I have worked
report that there is no detec
table chirp on my note. -

TO DIFF ERENT IIlL
KEYER

I- 5 0 mS--!

U3A U3B

Construction
I constructed the circuit

on a 7.2 ern x 12 em piece of
veroboard, with the 2.54 mm
hole spacin g that is com
patibl e with the IC pin
spacing. Since the circuit will
be used in the presence of rf
fields , yo u must bypass each
lead to the board with a .001
or .OQ5 u F ceramic capacitor.
If rf fields are very st rong,
y ou are advised to use
properly bypassed shielded
wires leading to and from the

do this forever because each
dot and dash gets shortened
by an amount equal to this
pulsewidth. At 24 wpm, a dot
is about 50 ms long, and if
you chop off, say, 10 ms
from this , you start to notice.

For the CW perfectioni st
who objects to losing 3 ms or
so of each dot and dash (that
could add up to a few
minutes after many OSOs!),
there is a solution. The circuit
in Fig. 3 can be co nnected
between the Schmitt trigger
and th e differential keyer to
artificially lengthen each
character by 3 ms so that the
t ransmitted characters end up
precisely the right length! In
Fig. 3, a 3 ms pulse is gen
erated by Ul ' upo n each
release of the key ; NAND
gate U3A adds this on to the
end of the character just sent.
U2 serves as a delay line,
insuring that the falling edge
of the 3 ms pulse reaches
U3A before the rising edge of
the wa vefor m from the
Schmitt trigger does. The
circuit works , but as I said,
it'~ only for the very fussy
operator .

4.7K

SN7404

ur

con trol I which you adjust for
a comfortable level to mon i
tor your transmissions.
Although your receiver may
differ from mine in these
details , there will be some
way to key it and you may
have to alter this part of the
circuit to meet your needs.

You may be wondering
about the function of diodes
Dl . and D2 in Fig. 2. The y
insure that when the output
of Ul D is low there will be
no current through Dl of Fig.
1. Even a slight current in D1
of Fig. 1 effectively places Cl
across C2 and lowers the fre
quenc y of the vfo.

In Fig. 2, 51 and 52 are
shown as separate switches,
both normally open. In
practice you may wish to use
an SPDT switch with center
off. Always remember to
close 52 momentarily when
you first turn on your rig in
order to clear the flip flops.
Further clearing should not be
necessary, providing your key
doe s not have excessive con
tact bounce. Contact bounce
up to 3 ms long is acceptable,
but any bounce after that will
retrigger U2 prematurely and
give unpredictable operation:
Even the wo rst key shouldn't
bounce that long! Of course,
you can always lengthen the
3 ms pulse by increasing R3
at pin 9 of U2, but you can't

' 4 SN7412 1

FROOISCHM,nTR 'GGER
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Fig. 4. Power supply.

02. You'll find the MPSA92
Motorola transistor (02) very
inexpensive (about $1) and it
will handle the highest grid
blocking voltages in my ex
perience.

A bonus feature of this
differential keyer circuit is
that the output of U4B can
be used to key your receiver
for full break-in operation. A
low output from U4B turns
down ' the gain of the receiver,
while a high output from
U4B restores the gain , to
normal listening leve\. The
beauty of it is that the gain
goes down before the final
amplifier turns on and the
gain i~ restored only after the
final amplifier turns off. The
result ' is smooth .operation
without clicking or popping
sounds from your receiver.

In my particular receiver, a
Hallicrafters SX-96, the gain
is controlled by a potenti
ometer connected between
the cathodes of the various
stages and ground. Provision
is made through a power plug
at the back of the receiver for
connecting an external resis
tor 'or switch in series with,
this potentiometer to alter
the gain. 01 in Fig. 2 acts as a
switch in this regard . When
Q1 conducts, the gain is high;
when Of shuts off , the gain is
low and depends on the
setting of R3, an ext ernal
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The one you've been waiting for!

With Standard
PIT Microphone

$26995
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The new Heathkit 2-meter frequency-synthesized transceiver...
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'" 146.5 MH. 147 MH. 147,5 MHz 1J2MH. 147 MH. 162 MH.

Ao a-pole IF crysta l filter grea tly re- Act ual spec tru m analyze r photos of the HW-2036
duces adjacent channe l in terfe rence. t ransm itt er ou tput operat ing at 147 MHz.

Name _

Zip, _

The HW- 2036 operates from its bu il t 
in 12 VDC power supp ly, o r you can use
the optional HWA-2036~3 AC powe r sup
ply , and operate it from a fixed stat ion .

The HW-2036 is our best 2-me ter tran s
cei ver. Chec k it out fo r you rself and
you 'll see it' s the one to have fo r yea rs
of r eli abl e 2-mete r com mun ications .
Read mor e about the HW-2036 and al l
the other superb Amateur radio prod
ucts in new Heath kit cata log . Mail card
or send co upo n to day!

City State' _

Address _

AM-340

Complete operating ver sati l ity ! A built
in con ti nuous to ne enco der - wi th th ree
tones selectable on th e f ront panel ac
cesses most repeaters. Built -i n simplex,
+ and - 600 kHz offsets , and an Aux.
position that lets you add a crysta l fo r
any other freq uency gives yo u all the
offset capability yo u'll ever need . And ,
i f yo u o rder the HW-2036 w ith t he
Heathk it Micoder co mbi nation micro
phone/auto patch encoder , you' ll be
able to make pho ne ca lls through re
pea te rs equipped with auto patch input !

Prices & specifications
subject to change wit hout notice

co m bines sta te-of -t he -a rt t ec hn ol og y
wit h operating ease, convenience and
ve rsat il ity in an easy -to-build kit that 's
abo ut HALF THE COST of co mpa rable
synthesized t ransceivers. It' s the one
to b uy a nd b u il d for rea l 2- m e ter
PERFORMANCE!

Heath Com pany, Dept. 11-241
Benton Harbor, Michi gan 49022

The r~ceiver is hot! Sensitivity is an out- "~_~~ ,
standing O.~ p,Vfor 12 dB SINAD. An ~~'- , al!l f~~,
e-pote IF crysta l fil ter provides an ,_~. , ~ :& ,'" ' c::::: ,;-:~" ,
ideally .shaped bandpass. fo rexcel- \ ' ",;;,:,4", ,: ~,_ .--;""'."C ......- ,- -
lent ~dJacent channel ~eJectJo n , .,.,;;,;fIIf''''iIl
and Its superb selectivi ty charac- ~ ; '
istics make it the one to have fo r ,_""
crowded sig nal areas. ~ . '

~~",' !".:f'-''7

!i:t7';'S*'~:--c
;j' , ;.~

Operation is easie r than ever! The fr ont
pan el leve r sw itches select any f re 
quency in any 2 MHz segment of th e
143.5 to 148.5 ope rat ing bands. You se
lect the last four digits, thr ee wit h lever
sw itc hes which displ ay the freq uency
d i rect ly and the last with a 5 k Hz
togg le switch which makes ALL 2-mete r
f req uenc ies in the ban d avai lab le. If yo u
inadvertentl y dial up an out-at-band fre
quen cy, the transmi tt er sim ply wi ll not key .

And the signa l is solid ! The HW~2036

puts out a mi nimum 10 watts at 25° C and
13.8 VDC. And it ope rat es in to an inti 
nite VSWR without failu re. The t ransm it
ter output is ext reme ly clean (see spec
tr um analyzer photos above). T rue FM
ci rcuit ry means you transmit and receive
with exce llent aud io qua lity too.



Eric Keener WBQlKZV
8587 Gray Street
Arva da CO 80003

Radio Shack PRO-4 updated

Does the

redu ced the cur rent drain on
th e nicads.

Speaking of current drain ,
my Pocket- Scan now draws
21 mA while scanning and
approximately 30 mA while

' recelvlng a signal with the
volume set at a comfor ta ble
level. With thi s in mind, the
batteries sho uld last about 15
to 21 hours o n one charge. In
act ual practice, the receiver
operat es fo r about 16 hours
on one charge, or about one
hour of operation per one
hour of charge time. Plenty
of time fo r the average ham
fest or just day-to-day use.

Getting back to the parts
repla cement, th ere were two
pro blems. One was th e audio
sect ion. When I first "co m
plet ed" the conversion, the
best I cou ld get was disto rted,
hard to und erstand au dio.
Also, the am plifier tended to
oscillate. I discovered that I
had too much bias on the
base of 01 9 ; t hus th e inser
tion .of th e 100 Ohm resistor
in series with R47. The
voltage on the base should be
about 2_6 volts. Also, the
rep lacement of C61 is critica l
or the amp lifier will osci llate.
Use as small a 470 p F as
possible. Finally, use the
capacito r from C39 to replace
C52_ This also adds to the
amp lifier's sta bility.

As referred to in the parts
list, R44 is removed. Take a
razor blade and cut the cir
cuit foil between C47 and
R44. Next take a 10k (pre
fera bly a ~ Watt unit) resistor
and bridge thi s gap (note the
pho to ). Replace R44 with an
82 k resistor.

The seco nd problem was
th e 1st mixer t ransisto r (02)_
The receiver wor ked well fo r
about 2 weeks, then all of a
sudden the transistor blew. I
believe thi s to be the result of
too much Vbe- It shou ld be
about .6 volts . The replace
ment of R4 shou ld remed y
t he problem.

Anyway , I also replaced
0 2 with an R5 2015 fro m
Radio Shac k. This is the re
placement fo r t he 25C7 84 (0)
as indicat ed on the schematic
of t he PRO-6_The R5 201 5 is
really a 2N4996. Thi s tra n-

paralle l, to power it.

Afte r a while, it became
r at her ex pensive replacing
these batteries and I have
bee n unab le to f ind a nicad
replacement.

In November, 1974, Radio
Shack came out wit h their
PRO-6 model Pocket -Scan
which is powered by four
" AA" batter ies. I managed to
ob tai n a copy of the sche
mati c and co mpared it with
th e schematic of the PRO-4_I
fo und the circuits to be very
similar, so I proceeded to
co mpare resistance values.

Table 1 is a list of the
resistors and capac itors I
changed and th eir nom encla
ture as indicated on t he
PRO-4 schematic. If possible,
use ~ Watt resistors due to
space limita t io ns on the PC
boa rd.

I fou nd that leaving the
series resistors fo r the LEOs
(R51-54) alone had no appre
ciable effect on their opera
t io n . If a nything, they

great monito r receiver on 2
meters. The on ly real draw
back was that it req uired two
9 volt batteries, wired in

Pocket Scanner

The Mod Squad

L ast year, my wife gave
me a Pocket-Scan for

my birthday . Th is little re
ceiver has pro ven to be a
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Kenwood 's superb 2-meter FM mobile transceiver . Designed
to w ithstand the most seve re punishment wh ile provid ing con
sistent ly excellent performance. Packed w ith features like the
PRIOR ITY fu nct io n .. Put your favori te crystals in channel 7,
and the 7200A switches there with the push of a button .
no matter what channel you are on. 146-148 MHz coverage,
22 channels, 6 suppl ied. Completely so lid state.
The perfect companion to t he TR-7200A is the PS-5 AC /DC powe r
supp ly. Together they provide an efficient and handsome base stat ion .
Complete w ith a dig ital clock and automatic t ime control feat ure bu ilt in.

TS-700A
Kenwood 's TS -700A offers the ultimate promise
of 2 -meters .. . more cha nnels, more versat il ity,
tunable VFO, SSB-CW . . . and Kenwood quality.

Operatesall modes: SSB (upper & lower), FM , AM and
CW. Completely so lid state ci rcuitry provides stable,
long last ing , trouble-free operation. AC and DC
capability (operate f rom you r -car . boat, or as a base
station through its bu i lt -in power supply) • 4 MHz
band co verage (144 to 14 8 MHz). Automatica lly
switc he s transmit f requency 600 KHz fo r repeater
operation . Simply dial in your rece ive frequency
and the radio does the rest .. . si mp lex repeater
reverse . Or accomplish t h e same by plugg ing a
single crysta l into one of the 11 crystal positio ns fo r
your favorite channel. Transmit /Rece ive capabi lity
on 44 channels with 11 crystals .

Discover
the luxury
of 4 MHz

TR-2200A
A

Kenwood 's hig h performance portab le z -rneter FM t ransce iver . . . com -
p letely trans istorized , rugged 8t)tl compact . 12 channel capacity. Tele
scoping removable antenna. E/ ternal 12 VDC or internal ni-cad batteries
• 146-148 MHz frequency c :'ve rage • 6 channels supplied. Battery
sa ving " light oil " Position; i-Lo power switch (2 watts-400mW) .

oECEMBER
TR-7400A NEW ...AVAILABLE IN

KENWOOD'S EXCITING NEW 2 -METER MOBILE TRANSCEIVER.
All solid state. Synthesized phase lock loop (PLL) • Power output: 25
or 10 watts (high or low selectable) • 6 dig it LED frequency dislav e

Ful l coverage 144-148 MHz, 800 channels in 5 KHz steps. 600 KHz
repeate r offset. Continuous tone-coded sq uelch (C'lC'S) for t ra nsmit
and rece ive or t ransmit only with to ne elements optional. Tone burst
(tone elements optiona l) • Ken wood dependability and value built in .



and som e playin g wit h T7,
the discriminator vo ltage is +
or - .1 volts with my cryst als
and t hey incl ude : 146.67,
146 .76, 146.88 and 146.94.

Thi s co m pletes the t une
up on the PRO-4. I have
fo und it to be quite sen siti ve
o n 2 me ter s and I can still
hear KEC 76 on 162.55 for
local wea t he r. Of cou rse the
sen sitivity is so mew hat de-

TO RE CE IVER--- - --i---.J1
c1~

Fig. I.

sist or great ly improved the
sen sit ivity. A wo rd of
cau tion, though: If Q2 doe s
blow, t urn off th e receiver
immediately; o t herwise, T4
will blow, a lso. I was able to
repair mine, bu t yo u ma y not
be so luc ky.

As shown in t he photos,
th e nicads are so ldered to 
gether. Th ere is not eno ugh
room for an y kind of battery
holder. Since th e batteries
cannot be removed , I ln
stall ed a 90 Oh m Y, Watt
series resis tor fo r chargin g. I
am using th e 9 V dc sup ply I
recei ved wit h the Pocket-Scan
as the charger. Since the radio
operates so long on one
charge , I did not provide for
ac operation. Fig. 1 is t he
schem atic of ho w I wired t he
buil t -in power co nnecto r.

Note the ot her mini ature
connector in the pho t o . I
used thi s for anot her ear
phone jac k becaus e the one in
the top panel is a sub -rnlnia
t ure .

No w, yo u ask, when do I
charg e th e batte ries? I ha ve
fou nd th at when the aud io
quali ty deter iorates and th e
vo lume goes down, it is time
to recharge.

The Pocket-Scan is now
converted to nicad o pe rat io n
(5 V); we no w need to tu ne
up th e recei ver to ope rate on
2 meters .

Th e fr ont end (co nsist ing
of T1, T2, T3 and T5 ) is
tuned fo r minimum noise on
a signa l on 146.94. Use a pair
of headphones for the best
re sults. I found that t he best
way is to turn the slugs do wn
into the tr an sformer and th en
brin g them out for mini mum
noise. When you reach the
minimum noise poi nt, STOP.
Going fart her will do no
goo d.

Ther e are three mo re
tr ansformers. T4 is the 10 .7
i-f and sho uld not require
re tuning. T 6 and T? are t he
discriminator coi ls. Not e th at
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t here are two t est points. Use
TP-2 and an 11 mego hm
VOM/VTVM to peak T 6 and
d ip (t ha t is to 0 vo lts) n .Of
cou rse, in o rder to peak a nd
dip th ese coils, yo u must be
receiving a signa l.

I have fo und th at TR-nc
crysta ls wo rk just fine o r yo u
may wish to have cr yst als
made for the PRO -4. Wit h my
PRO-4 tuned up on 146.94

CHANGE . . .
R2!C5
R3
R4
R17
R19,21 ,22,25,27
R31
C38
C39
R42
R43
R44
R4 7
R48.49

R50
C52
R56
R57
R58
R60
R61
C61
R6 2,63
R66

FROM ...
100 /.001
1k
470 k
100
470k
470 k
.01
.01
4.7 k
100
6 2k
68
3.3

3.3k
.001 5
1k
10k
22k
22k
10k
330 p F
22k
33k

Table. I .

gra de d bu t acceptabl e for t he
wea t he r stat io n.

Since I do not ha ve any
test equipme nt other th an my
YOM, I can on ly judge by
ea r, but th e Poc ket -Scan
seems to ex hibit th e same
sensit ivity as my TR -22C as
both can hear WR~AEK

(16/76) in Colorado Springs
(70 miles) with a bou t t he
same amount of nol se. w

TO ...
Remove & sho rt.
100
1 meg, see tex t.
R emove & sho rt.
330 k
iooe
.005
Rem ove.
2 .2 k
Remove & short.
Remove & see te xt .
Add 100 Ohms in series , see text.
Add a 10 Ohm resisto r in par allel w ith
each 3.3 Ohm resistor . See ph oto.
Rem ove & short.
.01
47
3.3k
Rem ove
10k
3.3k
470 p F (see t e xt)
10 k
10 k
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Larry Macionski WA2AJQ
707 Willis A venue
Syracuse N Y 13204

king of the rnodifieds ?

TR-22 Mod Squad

boards. Do not use a card
board spacer. It will a tt ract
moistu re and degrade perfor
mance. Remove the original
out put t ransistor and remove
the heat sink by expand ing it
with a screwdriver. Install the
prepar ed MRF-237 and teflon
pad o nto the t ransmitt er PC
board. Libera lly goop the
MRF-237 with a heat sink
com pound. Tune the input
and output capacitors, Tct2
a nd Tctl , fo r maximum
power o utput on the watt
mete r. This can be done with
the unit apart, observing
ca u t io n t hat nothing is
short ing. If you have the
TR-22C face pointing at you
and use the power outp ut
transistor as a center of a
clock, Tct1 is located at 2
o 'clock and Tct2 is located at
8 o 'clock. This modification
netted a po wer output in
crease from 1.3 to 2.2 Wat ts
at 12 V de. This outp ut tr an
s is t o r, ch a nge incr eased
t ransmit ,current drain from
450 rnA to 500 rnA.

What can be done with t he
perfec tly good power o utput
transistor you have just re
moved ? Very simple - ex
change it with the driver tran
sistor. Simply remove the
driver transistor, Q18, locat ed
at 1 o 'clock fro m the power
out put trans istor. It might be
a littl e difficult to remove the
driver transistor because of
the spea ker bracket, but it
can be done by prying gently
on the transistor and using a
hot so ldering pencil o n the
bottom of th e board. install
the o ld power output tran
sistor into the printed circuit
board where the driver tran
sistor was remo ved . Tune
Tct l , Tct2 and LtlO for max
imum output. Current drain
increased to 580 rnA. Button
up the radio , check the
tuning and off you go. Power
output now was 3.4 Watts.

What about the batteries?
First off you are not going to
decrease batt ery life that
m u c h. Th e S t a nd ard
SRC-146A draws 630 rnA on
t ransmit versus the 580 rnA
my TR-22C now uses. if you
have ever used a TR-22C any

Remove the T R-22 case.
Remove the telescoping an
tenna and then remove the
receiver board by unscrewing
the four phill ips screws and
turni ng the board over and
over and away fro m the alum
inum chassis. This ex poses
the bottom side of the TR-22
tran smitter board. My first
modificat ion was simply to
locate and remove th e power
output tr ansisto r. It' s the one
with the big square heat sink.
You can't miss it. Now co mes
the tr ick. The MRF-237 uses
a grounded emitter (TO-39)
and the lead co nfigurat ion is
reversed fro m th e original
t ransistor lead s. Therefo re,
you must place a teflon tran
sistor pad between the collec
tor and emitter leads. Rebend
it again to o bta in the tr iangu
lar lead pattern - only
reversed from what it was.
See Fig. 1. Be sure to use a
teflon spacer. They are plen
t iful on surplus comp uter

Now that you have re
turned from his articl e, go
down to your local Motoro la
d e a ler a n d o rd e r a n
MRF-237. I paid $1.80 for
one to modify a friend 's
T R-ne. Get out the manual,
the TR-22 or T R-n C, a watt
meter or swr bridge, soldering
pencil, so lder sucker, need le
nose, screwdrivers, and wire
cutters.

BEN D e ASE
LEAD IN T HIS
CONFIGURATIO N

Fig. 7.

A phone call was made to
\Villiam Frost , service man
ager of R. L. Drake. I found
that he had had experience
with W8FJA's modifi catio n,
and that he had seen some
failures of the TR·22' s output
t ransistor because of the fact
that the un it was operated
without a load. In one sen
te nce, W8FJA's mod ificatio n
to the T R-n was to change
the driver t ransistor to a
Motoro la HEP-75, to increase
the power to 2.7 Watts.
Higher power o utput was
thus achieved by driving the
original t ransistor harder.

I might menti on at this
time t hat you shou ld go o ut
and dig up W8F JA's article,
in the February, 1973, 73
Magazine (page 91), and read
it fo r more insight into what I
am going to do . As you can
see, he borr owed the idea
from Jack Lemon WB6CTA. I
knew there was a 6 loo king
for more power.

I n the Febru ary, 1973, 73
Magazine, Jerr y Copeland

W8 FJA wrote an art icle
about increasing the power
output of a TR-n. Since
then, Peter Star k K20 AW has
written an art icle on revising
previously printed art icles so
that you can write your own
art icle, have your name in
print and become a famous
author (May, 1975). There
fore, credit goes to th e above.

In this art icle, I use the
terms TR-22 and TR-22e.
TR-22C specifically refers to
a T R-22e. These modi fica
tions can be made to bot h.

Several month s ago I made
a t rip to VHF Engineering to
purchase a PA·2501 a mpli
f ier. My concern was wheth er
th e PA-2501 could handl e t he
power o f my Sta ndard
SRC-146A, which I alterna te
as a mobile rig with the
T R-22e. Bob Brown gave me
a Motorola MRF-237 tran
sisto r with th e spec sheets
and said that perhaps I could
use this t ransistor in my
TR-22e. Hospitality at VHF
Engineering makes it well
worth the trip.

Aft er retu rning ho me and
spending three hou rs assem
bling the PA-2501 , it was
installed in the car and I went
off to see if the MRF·2 37
wou ld work in th e T R·22e.
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TRIO-KENWOOD COMMUNICATIONS INC. 116 EAST ALONDRA/GARDENA. CA 90248

THE PRO MISE

OF 2·METER TRANSCEIVING

BEAUTIFULLY FULFILLED BY THE TS ·700A.

SUPERB SPECIFICATIONS . EXCELLENT FEI

TURES AND KENWOOD 'S REPUTATION FOR

UNSURPASSED QUALITY AND PERFOR 

MANCE. PLACE THIS UNIT A CUT ABOVE

ALL OTHERS .

~~,!§,~,~20D



'"
E XTE RN il L POWER SOCKET-- - , could be used . " Th is dra ws

mo re po wer," you say? Right
you are. But if yo u go to the
ex te rna l power jack yo u will
find t hat t he back terminal
on the jack is hot only when
extern al power is app lied
and when ex te rnal power is
applied, who cares? Use a
volt meter to find th e term ina l
on th e externa l power jack.

The R. L Drake Co mpa ny
does no t reco mmend any
modifications to its radios; if
you rs is under war rant y,
t hese modifications will vo id
it ! Aft er 90 days, it's your
radio and you can do what
you want. The LED readout
is very nice while mobi le
during night o perat ion . The
MRF -2 3 7 t ran sistor has
passed t he " let's kerchunk
the repeater to see if it 's up"
test many t imes wit hout an
ante nna. In my ex periments,
the transistor has withstood
the te n seco nd keydo wn test
with ... no antenna . Pro bab ly
t h e co llapse d a n te n na
pre sent s some kind of load
that saves the device. -

knob, as it will scra tch t he
channel num bers off t he
s k i rt . Th e L E D wa s
su s p e n d e d by one lead
grou nded to t he S-met er
mo un t ing scre ws. See Fig. 2.
A second LED was insta lled
in series wit h t he first , a nd
pointed into the S-meter face
from t he inside. Th e primary
reason for thi s was to
dissipate so me of th e voltage
dro p required so that a %
Watt current limiting resistor

FR ONT PA"EL

'------=~--------m"n;"ffr""":-:,~,
ORIUEO
BEti lN O
I( N08 SI(IRT

~
'\ TA;>[ TO WIR ING tiARNESS

XWIRING HA RNESS

S "'ETER DROPP ING

'O~~~"',Oo""" """~"~-_. -.
L E I} L EA l} "-.

sorOE R

Fig. 2.

whe n using the rig over the
sho ulder. The ante nna is ho ri
zontal but away fr o m th e
bod y and t he bod y act s as a
gro und plane .

My final modif ication was
to bac klight the dia l o n my
TR- 22C I dri lled a hole in
t he face plate behind t he
c ha nne l selec tor kno b afte r it
was removed and moun ted a
jumbo green LE D_ Be sure
t he LED does not touch the
skirt of t he channel selector

length of time, you kno w
th at t hey do n't last fo rever
o n batter ies. Besides, we all
kno w t hat t he battery pack
was designed to run t he radio
in an e mergency when ex
te rnal power is not available.
In emergency operat ion we
kee p our transmissions short.
We don ' t ragchew, right ?
Ju sti f ication e nough fo r
power increase. Increased
power a lso makes a better
reaso n to buy a rubber duckie
a nd save the telescoping
antenna.

To hel p you ma ke it easier
to use the T R-22 in mobil e,
base and por table o perat ion,
install a PL-259 to BNC
female adapter, and buy t he
BNC connectors for yo ur
coa x. I a lso use a rubber duck
antenna with a BNC co n
necto r on it which is available
from various manufacture rs.
This ma kes it easier to move
the rig from mo bile to base to
por tab le op erat ion. I also use
a right angle BNC, so I can set
the r ig f lat and t he rubb er
duck ie ver t ical. It is also nice

" It's the first book I've ever read abo ut computers th at I can understand . . . "

Hobbf Com~uters Are Here!
BEST SELLING BOOK AT 1976 BOSTON HA MV ENTION

This book is for the beginner. It will help get you into the world of
microcom puters, a world of enormo us fun (and one which all ama teurs
are going to have to get used to, like it or not). It is a com plicated
world and you need all of the really fundamental help you can get . . .
like this book. Some chapt ers . . . What 's a Computer?, History of
Num bering Systems , Is Digital New ?, Ho w Computers Figure, What 's
That in Binary ?, Computers are for Hams, How Gates Work, T TL 
Best Logic Yet , Ins and Outs of TTL , Flip Flops Exposed, Memory
Chips, Computer Languages, Ne w Casset te System Standard, Build this
TVT, Using Surplus Keyboards, Morse t o RTTY Con verter, ASCII to
Baudo t via a PROM, ASCII/Baudo t via PR OMs, A Se cond Way _. _ plus reprints of som e of the 73 editorials on
computers such as Computermania, The Great Computer Peril, Yes, But Which Kit ?, Compu ter Publications, Ham
Computing, Pos tal Disaster, Programs for Sale? Thes e are reprin ts from 73, gathered in one place to tie the whole works
togeth er f or you. Don 't miss out any longer on the fun of hob by computing and the fantastic ham app lica tions of these
incredible devices.
Hobby Computers Are Here! _ _. __ .. _. _ _. __. _. $4.95

o Cash enclosed 0 Bill BankAmericard # _
o Check enclos ed 0 Bill Am er ican Express # _
o Bill Mastercharge # Interbank # _

• Peterborough NH 0345 8

Send me 0 Hobby Comp uters are Here! - $4.95
Name ~ _
Address _
City _

Sta te ---=::-:--::-::c: Zip _ --: _
TO L L FR EE call (800) 258-5473

OR
18001 251-677 1

Expirati on dat e _

13 magazin e

Signat ure _ _ ~ _

H176
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XMAS SPECIAL

$ 269 9.5

• G Ch a n nel OperUion
• Individu al T r immers on a ll T X/RX CrY 'llals
• All Cryst a ls P IUi In
• 1 Z KHz Ceramic F ill e r
.21.4 i n4 45 5 K C IF
• .3 Micro vol t Sens it ivity f or 20 d B Q u ie ti ng
• Weig h t : I l b. 14 oz . leU Ba t te ry
• Ba ttery Indica t o r
_ S iz e : 8 7 /8 " 1 ]/4 " 2 7 /8
• Swltchable 1 & 1. 8 Wath O u tput

e 1 2 V O C
- Current Drain : RX 14 MA, T X 500 M A
• Mi cr a switeh M ike Bl' tton
• U nbreakable Le"an !; Ca se

FREQUENCY RANG E 420 ·450 MHz

SPECIA L
DESCRI PTION PRICE

BC I BATTERY CHARGER $34.9 5
BP1 1 0 E A. AA GOULD

NICAD BATTE RIES ••• 14.95
BTl E XTRA BATTER Y

TRAy ••• •••••• •••• •• 6.00
LC1 LEATHER CASE

14 02 ••.... •. . • •• • . • • 12 .95
LC2 LEATHER C A S E

1.&05,22 02.4502 • • • • • • 12.95
5Ml S PE A KE R M IK E FOR

EARLY MODEL 14 02
9 P IN CONNE CTOR •.•. 24.95

5M2 SPEAKE R MIKE FOR
A L L NEW HAN D HELDS
WITH ROUND 6 PIN
CO N NEC T O R • •• •• . . 24.!t5

TE·I SUB·AUDIBLE T O N E
E NC O D E R
INSTAL LED • • • • •• • • • 34.95

TTP T O UCH-T ONE PAD •• . • 49 .95
INSTALLATION AT
TIME O F RAD IO
PURCHASE • ••• • • • • • • FR EE
INSTALLATION AT
L AT E R DA T E . ADO • • • 15 .00

XF · 1 10 .7 KC MONOLITHI C
XTAL FILT E R . . • • • 9 . 95

CR YSTALS
T X o r RX
IC omm o n F.eQuen~y

Onlyl. • •. 3. 7 5

AC CESSORY SPECIALS

USES SAME ACCESSORIES AS 1405

1. 4502 SM

2. Flex Antenna
3. 446.00 Simp lex Installed

IN CLUDE S

IN CL UDES

1.2202 SM
2 . Flex Antenna

3. 223.50 Simp lex Installed

XMAS SPECIAL

$219 95

• G C hannel Operation
• Individuat TT imme rs o n a ll T X/ R X Cr y sta ls
• All CrYSUl$ P lug In
• 12 KHz Cen m l e Fil ter
.10.7 and455KCIF
• .3 Microvolt sensi t iv ity f or 2 0 dB Quieting
• We igh t : I lb . 14 oz. le u Batte ry
• Balte r y In d iea t o r
• S ize : 8 7/8 " 1 3 /4 " 27/8
• S w itch abl e 1 & 2.5 Witts O u t pu t

S 12 V DC
• Current D rain : R X 14 MA. T X 500 MA
• M icroswiteh Mi ke Bu tton
• Unbre ak able Le " an ~ C u e

USES SAME ACCESSORIES AS 1405

FREQUENCY RA NGE 220 ·225 MHz

GV1Mv\t\At\fw\
XMAS SPECIAL
~v-..N



10 Day
Money Back
Guaran tee

144-148 MHz

Can be Modif ied
fo,

MARS o r CA P

XMAS SP!'CIAL

$229 95

SPECIAL
ON EACH RADIO

INCLUDES:

Flex Antenna
52/5 2 Simplex Xta l

90
Day

Warranty

1405SM HAND HELD
5 WATT

TRANSCEIVER

j

• 6 C h a nne l
Oper ation

• In d iv id ua l
T rimmer s on al l
T X /R X Cry sta ls

• A ll Cr ys t als Plug In
• 12 K H z c eramre

F ilter
. 10. 7 a n d 4 5 5

KCt F
• . 3 Microvo lt s en

sitlvi ty for 20 dB
Qui eting

• We ig ht : 1 lb . 14 o z.
len Batter y

• B attery In dica t o r
• S iz e : 8 l IB x 1 3 /4

x 2. 7 /8
• 5wltcha b le 1 & 5

Watts Min im u m
O utput @ 12 voe

• Current Drain : R X
14 MA TX 4 00 MA
( Iw l 9 0 0 M A (SW)

• Mic ra$witch M ike
Bu tton

• Unbreaka b le
Le)(a" ~ Ca se

1405 SM

XMAS SPECIAL

$159 95

1402 SM
• 6 Cha n nel

O pe ra ti on
• In dividu al

T rim me rs on all
T X/ R X Crystals

• A ll Crystals Plug In
• 12 KH z Ce rami c

Filter
. ' 0 .7 IF and 4 5 5

K C I F
·. 3 M ic rovo lt S en 

sitiv it y f o r 2 0 d B
QU ieting

• Weig ht ' 1 lb . 1 4 oz.
les s Ba tte ry

• S-Me te r/Ba ttery
Indi ca to r

• Size : 8 7 /8 x 1 7 /8
x 2 7 /8

• 2.5 Watts Minimum
o ut cut e 12 VOC

• Cu rr ent Drain R X
14 MA T X ~ OO MA

• Micro$witch Mik e
Bu tton

• H igh I mpact
Plast ic Case

144-148 MHz

FEATURES

1402SM HAND HELD
2.5 WATT

TRANSCEIVER

r-- ------------------------------------~I XMAS SPECIAL DIREC T SALE ORDER BLANK I
I TO : WI LSON ELE CTRONICS CORP., 4288 S. POLARIS AV E.. LAS V EGAS, NEVA DA 891 03 I
I _ TTP@S49.95 (7021 739-193 1 I
I _ XF 1 @ S9 .95 O CH ECK O M ON EY OR DER I
I EN CLOSED IS O M A STER CHARGE I

__ 1402SM @ S159 .95 __ T X or RX X TALS @$3.15 ea. O BA N K AM ERICA RD
I __ 1405SM @ $22 9 .95 Com mon Frequencies Only . CA RD # I
I -- FACTO RY X TA L IN STA LLATIONI I

_ 2202SM @ $2 19.95 NE TT IN G @ Sl .50 / Rad io
I __ 4502SM @ $269.95 __ M A RS or CAP X TA LS @ $ 10.00 ea. EXP IR A TI ON DATE I
I _ BCl @ $34.95 EQU IP TRAN SCEIVER AS FOLLOWS: NA M E I
I __ BPl @ $ 14.95 X TA L S T X R X X TA L S T X R X I
I _ ar t @ $6. oo A 52 5 2 G . A DD RESS I
I _ LCl @ $ 12.95 B. H. CI TY I
I _LC2 @$12 .95 C. I. I
I _ SM 1 @ $24.95 D. J . STA TE ZI P I
I _ SM2 @$24.95 E. K. SIGNATURE I
I __ T El @ $34.95 F . L. SHIPPING & H ANDLI N G PR EPA ID FOR X MAS SPECIAL I
I NEVA DA RESI DEN TS A DD SALE S TAX I

(SPECIF Y FR EQ UE N CY I 73 VAL ID ONLY N OV , 1 T H RU D EC. 3 1, 1976 .
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EDITORIAL

b y Wayne Green W2NSD/1

KI LOBAUD?

We've decided on a last minute
name cha nge fro m Kilobyte to Kilo
baud. A high capacity data channel is
rated in kilobauds, and t he purpose of
t he new computer hobby magazine is
to provi de a max imu m of data pe r
uni t of time. It 's a nat ural.

We did like t he nam e Kilobyte, but
whe n a suit was entered by Byte we
decided that we wou ld prefe r to put
th e money, t ime and effort into a
better magazine rather than a court
battle, even though we cou td see no
way to lose. Our business is pub
lishing, no t fight ing lawsu it s. We con
side r t his a frivo lous sui t, but since the
magazine has yet to be pu blished the
name is not wo rth a big hassle.

Kilobaud has no connection with
Byte or any ot her computer magazine .
If anyo ne subscribed think ing he was
getting Byte, t he subscriptio n may be
can ce led.

COMPUTER IZED MORSE

One of the com puter mags recently
devot ed an entire issue t o st uff on
Morse code via computers . .. and I'd
like to have my sayan this sub ject. As
usual, opposing op inio ns are we lcome
and will be printed if t hey seem to
warrant it.

Ju st to get off on t he right foot
with you, I' ll say it p lainly and simp ly
. . . I thi nk Morse co de via computer is
a fad an d of litt le rea l value. Yes, I
know t he arguments. I am quite aware
that t here are no spe ed limits on
Morse, nor any bandw idth lim its (as
yet) . I also know t hat one way to get
th em is t o start spraying t he ham
bands with 1000 wpm Morse wh ich
c overs X kHz o r so. You figure out
how wide it would be and put in a
number.

No, take it easy . . . relax a little
and see what I have to say before
getting all upset. Let me take yo u
back twenty years or so to when a
sma ll group of us were battl ing the
ARR L to get t he FCC t o okay FSK
(frequency shif t key ing) for ou r Te le
types o n t he low bands. Sure, we
coul d sen d make-break RTTY if we
wanted . . . and a few of us exoeri
mented with it extensively. , used to
have a wicked signal on 3620 with
mak e-bre ak, and made many contacts
using it in those lo ng ago days. I still
have that old kilowatt rig down under
the ce llar stairs.

So, having spent a cou p le years
wit h ma ke-break RTTY and th en
many more with FSK RTTY, let me
t ell you th at you can work through a
whole lot more garbage with FSK
than you can wit h make-break (CW).
How long do you th ink it is going to
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be befo re a who le raft of spo il sports
wil l be geared up t o cho p comput er
ized Morse code to bits? And th ey will
be ab le to do it easily . The fact is tha t
it is much mor e diff icul t to clobber
FSK, pa rt icularly if you use som e of
the better ci rcu its wh ich will run o ff
either mar k or space dur ing interfer
ence.

Sure, we have to convert to Baudot
before t ransmitting at present, but I'll
bet that we can get t he FCC t o
authorize ASCI I if we on ly make an
effo rt , and th en we' ll have mu ch
clea rer saili ng. Do I hea r any ser ious
arguments for CW vs. FS K? I doubt it .

So, to put our mon ey whe re our
ty pewriter is, I'll say that I am much
mor e inte reste d in Baudot circu its and
programs than in Morse fo r publica
tio n in 73. But p lease don ' t let t his
stop yo u fro m peppering t he FCC
with petitions and letters te lling t hem
you want ASC I1. I t ried to get them
to give us a Christmas p resent a yea r
ago o f ASC II and was brought up
short by the news that no one had
been pushing for it . Come on.

One mo re it em - it is my plan to
keep ham-orien ted com pute r mat erial
in 73 and non-ham in Kilobaud. Any
argument s on that? I figure that hams
will be read ing it in 73 and no n-ham s
won't care t hat muc h. Th is is not to
say that Kilobaud reader s won't get a
lot of pro pagan da about ho w great
computers are over th e air.

WHITHER I/O?

Wit h Kilobaud schedu led ou t in
ear ly December, a lot of reade rs want
to know what is going to happen to
t he I/ O sect io n of 73 . For t hose of
yo u who missed my answer to that
last mo nth : not muc h. We'l l be having
a good dea l, of ha rdwa re in I/O for
you, wh ile Kilobaud will t end mo re
toward sof tware. Reactiona ries who
have been wishing that computers
would just go away are going to be as
frust rated about them as the pre vious
gene ration was ove r t ransisto rs, which
just wouldn't go away.

AND KILOBAUD ?

Though ed itor Craig suffered a lot
fro m doubts abo ut ou r getting enough
articles to keep Kilobaud going, t he
fact is t hat we already have more t han
eno ugh for the first t h ree issues and
art icles are com ing in t wo or t h ree a
day - good articles! These are art icles
that are simple eno ugh so even I can
und ersta nd t hem !

Well, yo u can 't real ly tell that much
about a new magazine unt il it has
bee n going fo r about six mo nths, so
we' ll see how my ideas hold up and if
we can deliver what I've p romised.

Pro m ises : fun, fundamentals, the
o pp ortu nit y to make money wit h
your hobby, equ ipment reviews ga
lore, t he best communicat ions we can
must er for readers an d an o ngoin g
libra ry of programs a nd algorit hms.

Like 13, Kilobaudwil! not be taking
itse lf too ser iously. No ego t rips or
PhD pretensions . We' ll try ha rd to te ll
it like it is - tell you wha t we t hink 
and give you a place t o argue ab ou t it.
That's t he fun part of it .

Sinc e hardware peop le need funda
men ta l articles o n soft ware and softies
need ditto on hardware, we'll try to
keep a good pa rt of Kilobaud simply
wr itten . One me asure of th is is
whether I can understand th e mat erial
or not . There are a lot of th ings in
Byte and Interface wh ich I don 't
un de rstand, and so fa r th e feedback is
that most of yo u have found the same
thing. An awf ul lot of us want a
magazi ne we can understand.

Money : Ha! I' ll not be satisfied
unti l every hobbyist out the re is
making plenty of money an d it
won't be t hat d iff icu lt. I may be ab le
t o get you some bus iness progra ms
you can run on yo ur system and
handle th ings for loca l me rchan ts (a
nearby drug st o re is after us to get ou r
Alta ir rigged up to keep t rack of his
customer list and prescript ion num
bers - and he'll pay we ll for t he
serv ice). Or how abou t a simple
system for pri nt ing ou t po rt raits at
fai rs, shows, etc? They sell for $2 or
so each and are a snap to ma ke with
relati vely inexp ensive equipm ent .
There are plenty of ways to ma ke
money with sma ll computers and we ' ll
be push ing hard to bring you this info .

Well, you get the p icture. We t hink
Kilobaud is goin g to be by far the best
of the computer magaz ines - and t he
widest read. Any magazine t hat can
help yo u ma ke a few ext ra bucks (or a
few t hou) is o ne you can't refuse.

How many ho bb ies can you find
wh ich will payoff like t hat?

VISITING AROUND

In August 1975, I made a qu ick tri p
aro und the co untry visiting t he few
microcomputer ma nufact u rers
Sphere, MITS and Southwest Tech. In
August 1976 , Sherry Smythe (73's
Marketing Manager) and I repeated
the t rip, th is t ime including App le,
J o lt, M&R, Wave Mate, the Compute r
Mart, t he Byte Shops , and Intelligent
Systems, as well as a revisit t o the
three of the p revious yea r.

Last mo nth I br iefly covered our
visits t o t he Californ ia and Ut ah
manufactu rers. Th e next sto p was
Albu querq ue and MITS, which is just
around the co rner f rom the airport.

Ed Roberts is usually busier t han a
one-armed paper hanger, so I expected
at best to get a quic k hello as he
dashed past. It tu rned o ut that we
spent the who le day t alking and
almost missed t he plane to Sa n
Antonio that even ing!

Ed is getting very much invo lved
with ham radio, as are qu ite a few
other computer hobbyists (abo ut
25%). It had not escap ed h im t hat a
great many hob by co mpu ter appli ca
tions were for ham pro ject s. We t alked
hammi ng and hob by computers fo r
hours. I think we are pretty much in
agreeme nt about t he future possibili
ti es for sma ll co mputer systems and
there is no question Ed is thin king
way , way ahead with a lot of the
pro jects he has going.

MITS has settled into t he new plant
t hey got this year - qu ite a difference
f~om t he string of sma ll roo ms they
had last year. T he p lace is very busy,
w ith prog rammers progr amm ing,
engineers design ing and tes ting, and
t he product ion lines go ing fu ll blast.

AHA, SAN ANTON E

, The next morning She rry and I
visited Southwest Tec hn ical Prod ucts
in San Antonio where Dan Meyer had
his new print er up and running. It has
t he same int erna! mec han ism as the
MPI ($450) pr inter, bu t comes in kit
form for $250. T he 40 character line
wid t h is a bit lim iti ng, but sho u ld be
fine for program dumps, label p rint
ing, short invoices, etc . I understand
that a coup le o f fellows have already
wo rked up an 80 charact er modif ica
tion of the system - this would t a ke a
bit of machi ne work, but sho uld not
be t oo d iff icult .

T he SWT graph ics system was up
and running, too, and shou ld prove
very popu lar. Th is is t he first ste p
toward being ab le to run prog rams
like t he ta nk batt les you find in the
qua rte r arcades. We also got to see t he
SWT cassette system in action (uses
t he Kansas City Standard - I do n't
fee l much like call ing it the Byte
standa rd). Southwest Tec h sure has
t hei r act toge th e r.

My Chronex watch dimmed and
t he n went out whi le I was in San
Antonio. I d idn' t real ize how much I

depended on it . The batteries we re
supposed 't o last a fu ll yea r . . . hey,
com e to t hink of it , it was jus t a year
ago I stopped off at the Ch ronex
factory near Dallas and had t he bat
te ries put in . not bad . We stopped
at a shopping center and they had th e
t iny batteries fo r sa le my watch
was running again.

Continued on page 200



IIITIl 6800
* COMPLETE WITH 2K OF MEMORY

* SERIAL INT ERFACE

* STANOARO ROM MONITOR (Motorola MC 6830L7)

* 4K ANO 8K BASIC AVAILABLE

Always the best va lue in hard ware and now an ou t standi ng
selecti on of softwa re too. What mo re co uld you want in a
compute r system? For less than fo ur hund red do llars yo u
get everyt h ing you need- read y to connect to a term ina l
and go to wo rk. No surprises no fun ny bu siness, ju st good
rel iab le ha rdware in a very practi cal system t hat may be ex
panded to mee t almost any later need.

Memory and int erfaces ar e not ext ra co st it em s in o ur
system. A st andard Mo torola MIKBUG@ ROM monitor

makes th e system co mplete ly co mpat ible wit h Motoro la

® Motoro la

sof twa re and elim inates any need for con sole sw itches and

light . Dat a may be en tered from the term ina l in co nvenien t
hex idecimal fo rm . The power supply is ade qu ate to operate
a f ully expanded system with up to 24 K of mem o ry and up

to eight (8 ) int erfaces-sim ult ane o usly

See the 68 00 and ou r peripher al eq uipment at your nearest
dealer , o r wr ite fo r a complete de script io n.

MP·68 COMPUTER KIT-with serial interface,
2k of memory and ROM mon itor $395.00 ppd

Southwest Tech nica l Products Corporation, 219 W. Rhapsody, San Antonio, Texas 78216



REPORT

by John Craig

.....-

assu mel, a nd the Mathema t ical
Funct ion Unit (ca lculat or chip int er
face) as described in the Septe mbe r
and October '76 Byte. The syste m is a
paper tape system, in that he has a
Ftiden punch (not shown ) and a home
built high speed paper tape reader
(show n in the lower photograph).

(A friend of Grant 's, Doug Hogg,
has an identi cal system and has writ 
ten a com prehensive construction
art icle fo r that reader which will be in
an ear ly issue of Kiloba ud. He'll a lso
be doing a fut ure article concerning
that Flexowri ter interface. Both of
which will inte rface with any svetem.l

Now you might be ask ing th e ques
ti on, "What good is an 800B·based
system? There isn't a good BASIC
aro und to run on it, and th ere is very
litt le soft ware that has been develo ped
for it." There is a good B008
" BASIC" around and it 's the
Sce lbi language called SCELBAL. I
say it 's "good," but I don 't really
kno w. I'm just going by what I've
heard. Why doesn't someone write an
art icle which wou ld be a cr itique of

-Scelb i's SCELBAL? We review new
products and boo ks, don't we? Why
not new soft ware? Let's find out how
it stacks up against other BASICs (by
the way, t here's an B008 and an 8080

Continued on page 144
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SPEAKING O F THE MARK-8 .. .

I have tr ied {unsuccessfully, until
now} to get severa l MARK-8 owners I
know to send me pictures of the ir
systems so that we could include th em
in the I/O sect ion . . . and sat isfy the
history buffs among us. Grant Runyan
came through. This year Grant reti red
aft er teaching high school math for
over twent y yea rs. One of the t hings
he did in his last two years was to get
quite a few kids turned on to com 
puters {via his MARK-8).

Not on ly is he making good use of
the first hobbyist microco mputer, but
he's also using t he first hobby ist TV
typewrite r: t he TVT I. The proces sor
is running with 12K of 21202s. He has
plans to inte rface a Flexowrite r for
hard copy (also as a te rminal, I would

Kind of a side not e to this who le
thing is the fact that there are quite a
few MARK-S comp uters out there
whic h don't work, and a lot of peop le
wo uld like to take t hem dow n off that
shelf and get them running. I'm not
too sure you could make a lot of
money by get t ing into t he MARK-B
repair business, but if you' re int er
ested, drop me a line and I' ll tell you
how to get in touch wit h the
"MAR K-B world." (For you new
comers, t he MARK-8 is the litt le
8008 -based microc ompute r tha t got
th is whole th ing going 2% yea rs ago.)

happened with the te levision indust ry
are too close to be igno red. I keep
th inking back to 1949 and th e T V
repair business my dad {ex-W5WVA)
start ed in his garage. He had mo re
business than he could handle, and he
was onl y doing it on a part-time basis
to pick up extra cash. (Of cours e, t hat
isn't too un usual yo u can do the
same thing toda y if you open a garage
TV repair businessl] The point is, if he
had decided tha t TV repair was what
he wanted to pursue, he would
probably have a chain of repai r shop s
today. Very soon there will be enough
microcompute r syst ems around to
enable a lot of ent erp rising individuals
to get into part-t ime (and event ually
full-time) businesses repairing and
mainta ining these systems.

Perha ps you' re wonder ing how yo u
cou ld get into somet hing like this?
I've got some suggestions. If you want
to build up you r expert ise in this a rea,
you' re going to need to get as much
exp erience in trou bleshoot ing as many
different kinds of syst ems as possible.
One way to accomplish th is wou ld be
to let th e word out at your loca l
comput er club meetin g that you
would like to get in on the t rouble
shooting of any prob lems which crop
up among th e memb ers. Peop le app re
ciate help when they' re trouble 
shoo ti ng . . tw o heads are usually
better t han one. If you own a good
oscilloscop e, t he cha nces are that
people will occasiona lly ask t o borrow
it. Simply go wit h it .

It certa inly isn't going to do to
become a "specia list" with the 8080
(for exam ple), and ignore the 6800
and others. As I said before, it will be
importan t to get to know them all as
well as you can. Being able to write
shor t little t roubleshoot ing routi nes to
check out (o r troubleshoot) a per iph
eral will be a good thing to concen
tr ate on. Most of the problems of the
fut ure very like ly will be with periph
e rals. I' m not too sure that's t he case
right now, because I've spent some
long hours late ly tr oub leshoot ing the
proc essors of several microcompute rs.

Another method for getting a
variety of troubleshooti ng exper ience
under your belt would be to ask th e
owner of you r local computer store if
he would mind you getting in on the
tro ubleshoo t ing problems he encoun
te rs. Needless to say, yo u could fall
into a part -time job working there
after becoming good at it.

I would be willing to bet we're
talking about mor e than just a littl e
part-ti me cash, th ough . If t his thi ng
ta kes off and flies in the next few
years, t here's going to be as much of a
need for comput er repair shops as
th ere ever was for TV repair shops .

MICROSYSTEMS SERV ICE
ENGINEERS/TECHN ICIANS

You know, with over 300 computer
stores around the count ry and the
possibility of th is whole t hing busti ng
wide open in the nea r fut ure (with
small business and/or home system s),
t he opportunities for getting into the
service field are there. The parallels
betwe en this situat io n and what

The I/O section of 73 is alive and
well! (And will cont inue t o be . . . for
a long t ime.) I t hough t I sho u ld
me ntion th at , becaus e in my t raveling
around to clu bs, stores and manu
facturers, it seems that one of t he
questions thrown at me the most has
been, "N ow that you and Wayne are
starting Kilobaud, what' s going to
happe n to the I/O section in 737" The
answer is quite simple. 73 is going to
con tinue providing you with over 160
pages each month of the most inter
est ing, most up-to-dat e, and mo st
invigorating mater ial yo u' re going to
f ind in any ham or elect ronic hobbyi st
magazine. And, you can bet that t he
I/ O section wi ll cont inue ma king its
contribut ion . The re are two reasons
why the I/O sect ion will cont inue (in
etvte, I might add). First and foremost
is t he fact t hat Wayne Green wou ld
never be sat isfied with having 73 in
any position other th an nu mber one.
Needless to say, one of the th ings th at
keeps us out in fro nt is t he fact t hat
we' re usually a couple of years ahead
of th e other ham magazines . and
th e I/O sect ion wit h its coverage of
amateur microcomputer system s is
one of the things giving us t he two
year jump right now.

The ot her reason why the I/O
section will stick around is because
I've got an unending stack of manu
sc ripts fo r it ! Once again, there are
two reasons to explain the situation :
A lot of hams (and non-hams) will
con t inue to write fo r I/O because they
know they're getting to a large reader
ship (which is something most authors
want . . . and is why the y'll be writ ing
for Kilobaud, too ). The second reason
is the one which really stri kes home

money . Do yo u rea lize that we
pay so well? That in most cases you
could make enough with one or two
articles to buy a microcomputer? A
lot of th e people whose art icles you 're
read ing know it. Think about it .

Anoth er que stion which comes up
is, "I f I have a subscript ion to 73 and
Kilobaud am I going to be reading the
same mate rial in both?" We don 't
have any inten t ion of repri nti ng art i
cles f rom one magazine in the other .
But , in rare cases, if it's felt th at a
parti cularly good art icle belongs in
both , we'll pro bably run it in both .
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(,jAUE MATE JUPITER DC
THECOMPLETE COMPUTER
INCLUDING PERIPHERALS

Wave Mate introduces Jupiter lIC,
a complete computer system

incorporatin g a monitor quality
TV interface. Thi s system

provides everything you need
to crea te and run application

programs. Jupiter lIC includes
a CPU with 8K dynamic RAM

and 3K ROM memory, video
terminal interfa ce and

keyboard, and dual aud io
cassette tap e interface.

The TV inte rface features
upper and lower case and

Greek characte r sets, and dot graphi cs. The dual aud io cassette interface
provides start/s top operation and operates at 300, 600, or 1200 baud.

And of course we st ill provide these high-quality features: burn-in
tested IC's, socke ted IC's, complete do cum entat ion, and more.

ATTENTION:
ORIGINAL EQUIPMENT
MANUFACTURERS

Jupiter IIC provides OEMs
with the too ls to get systems
into th e field faster and at
lower cost. (I ) Use Jupiter IIC
as your developm ent system.
Perfect for development of
software and special hardware.
(2) Use Jupiter IIC for
pro to type systems. Only
Wave Mate provides the tools 
wire wrap modules, universal
modules, complete
documentatio n - to easily
tailor system logic and add
customized interfaces within
the basic Ju piter IIC package.

SOFTWARE

All Jupiter IIC systems feature a sophisticat ed monitor/debugger package includ ing a versatile
int errupt system and I/O monitor call instructions. A programmable macro edito r and expanded
assembler are also provided . Proposed ANSI standard BASIC is includ ed with Jupiter Ll C,

THE JUPITER lIC KIT : $28 50

The kit includes the CPU, software debugger and monitor module, 8K dynamic memory , module
cage, power supply, fron t panel, video interface, cassett e interface, and all the do cumentation
required to assemble, run, and understand the system as well as modifica tion instru ction s for a
black and white TV set.

THE JUPITER lIC ASSEMBLED SYSTEM: 53800

All comp onents of the Ju piter IIC kit plus two audio cassette units and a [2-inch black and
white TV set. The complete system is shipped with all components assembled and tested .

SPECI F ICAT IONS

CPU

Me 6800; eig h t-level interr upt ,
prio rit ized and maskab te by
level; single-eycle and blo ck
DMA

DU AL AUDIO CASS ETTE

Complete pa pe r tap e replace
men t ; start/st op motor co n
t ro l; 300, 600, or 1200 baud
(cry st al controll ed); error
correct ion

V IDEO TER MI NA L
INT ER FA CE

64 x 32 lines
Uppe r and lowe r case,
plus Greek al phabet ; 7 x 12 format,
128 dot (hod x 96 dot (vert.)

graphics

ME MOR Y

8K dynamic R AM ; 3 K RO M ;
1K d uet-port static RAM

K EY BOAR D

Generates ful l 128 -charact er
ASCI I set

-,
I
I
I
I
I
I
I
I

__ _ J

T elephon e (213) 329-894 1

T itl e _
Company _

Add ress _

Cit y State Zip _
Phon e _

1 _

r - - - - --- - - - - - - - ---
I 0 Send details on Jupi ter I I systems

o Have salesman call

I Name --- - ------ --- - -

WA V E MATE 1015 West 190th St reet, Gardena, Cal ifo rn ia 902 48
Dept. 203



Twenty Reasons Why There Is a [C!I!!!!J]
In Your Future

1 Kilobaud Magazin e is going to be as much fun for the computer hobbyist as 73 is for the ham.

2 It will help you in many ways to take advantage of the coming bonanza for hobby ists. The $50 million computer
hobbyist market of today will be the $500 million small busine ss market of two yea rs from now and the $5 billion
market of ten years from now (or a lot less). Kilobaud will help you make money. -

3 You'll continue to get I/O hardware articles in 73: Kilo baud will be more software orient ed, and you'll be needing this
info.

4 Computing and hamming go together. There w ill be a microprocessor in much of your ham gear in another year, so
learn about th em right now ... be a pioneer. Were you among the last to change to SSB? How about FM? Did you fight
it or did you get in there and pioneer it with your own repeater? Here is another pione ering opportunity for you ...
don't muff it.

5 Kilobaud will tell you as much as possible abou t the hardware being put ou t. Other magazines have had little about it.
Get to kn ow all of the major systems and their plusses and minuses.

6 Kilobaud will have a cont inuing program library. When you want to write a program, it will be duck soup to sit down
and take part of this one and perh aps that algorithm . .. and end up with a program th at might even work the first
time.

7

8

9

Kilobaud will be the first magazine to bring you detai led letters from hobbyists telling you of the problems they've had
with their systems and how they managed to overcome them - invaluable unless you are a big fan of wheel reinventing.

The Kilobaud lab will have most of the common hobby systems up and running. Th is means the sta ff will be abl e to
test new gadgets, programs and syst ems and let you kno w their reactions. No other magazine has such a lab.

Kiloba ud is going to be aimed at helping newcomers to computers, so you'll find it easy to come up to speed in this
new field.

10 Just as 73 has the top writers of th e ham field , Kilobaud will be publishing the top computer hobbyi st writers. If you
kno w your beans, you will find Kilobaud pays abou t doubl e what most other magazines do for articles (this is one of
the reasons why the very best are going to be in Kilobaud) .

1'-20 ... even better reasons for subscribing to Kilobaud . . . wish we had the room here to give them in detail.

21 The Charter Subscript ion price for Kilobaud is onl y $12 for one year and $25 for three years. Indivldual copies will be
$2. The Charter Subscrip tion is good until December 31, 1976.

22 Note that first copies of Byte are selling for more than a year's subscription . . . take heed. A limited number of
Kilobaud's first issue will be printed and when they are gone, th ey will be gone.

23 6etter fill out the subscription blank. Charge it.

1 - - - ------- - ---------- - - - --1
I

Yes, send me a D®t.i.1!!ftD Charter Subscription I~m I
D$12.00/one y ear 0 $25.00/ th ree years ~

I Toll Free subscription nu m bers 8 00-258-54 73/800-251 ·67 71 I

I ~- I
I Address I
I C~ S_ ~ I
I 0 Cash encl osed 0 Check 0 Money Order 0 Bill me I
I Bill my credit card D American Exp ress 0 Bank Americard 0 Master Charge I
I Credit card # In terbank # I

I Exp iration date Signatu re I
Hn6L Kilobaud . Peterboroug h NH 03458--------~
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UNBELIEVABLE!!!!!

The Intecolof8001 Kit
A complet e 8 COLOR Intelligent CRT Terminal Kit

$1,395*
"Complete" Means:
.8080 CPU. 25 Line x 80 Characters/Line. 4Kx8 RAM. PRO M
Software. Space for UV Erasable PROM. 19" Shad ow Mask
Color CR Tube . RS232 I/O. Selectable Baud Rates to 9600
Baud. Single Package . 8 Colo r Monitor e ASC II Set . Keyboard
• Bell . Manual

And you also get the mtecoiorv aor n9 Sector Convergence
System fo r ease of set up (3-5 minutes) and stabi lity.

Additi onal Options Available:
• Roll. Additional RA M to 32K. 48 Line x 80 Charac te rs/Line
• Light Pen. Limi ted Graphics Mode. Background Color
• Specia l Graphics Characters. Games

De livery 30-60 days ARG.
-Domest!c USA price

ISC WILL MAKE A BELIEVER OUT OF YOU.

ZIP _



Gene J. Bartsch WB60BS
5436 Baja Dr.
San Diego CA 92 115

a look at amateur radio's

future possibilities

Can and Can't Do

I've programmed it to co py
and store th e call, freq uen cy,
code spee d, and ot her infor
mation such as sect ion, et c.,
of everyo ne it hears. And
when I'm sending , th e co m
pute r tunes th e rece iver to
the ot her end of th e band and
listens to who's t here du ring
the spaces betwe en char ac
ters. When I fi nish trans
mitt ing, it zips t he receiver
back to t he t ransmitter fre
que ncy, listens to t he other
guy 's part of th e exc ha nge
and displa ys t he result on t he
TV screen. Got that?"

" Wow!"
" Of co urse, the computer

also keeps th e log and main
tain s a check list to ma ke sure
t hat I'm no t wor king th e
same guy twic e . It also
retunes t he transmitter for
t he part of t he band I'm in,
and, of course, it points th e
beam in th e dir ection of the
guy I' m ta lking to. Oh, a nd
you remem ber that I said t hat
I'd ' bui lt two fr equ ency
sweeping circuit s and th at
one was for th e spare ' re
ceive r? While I' m working
peo ple on one band, say 40

'meters, t he co mpute r is using
t he spare receiver to listen to
80 , 20, 15 an d 10 and to
keep track of who's on, what
f req uency th ey 're on, their
sec t ion, and ap proxi mate
code speed . It also keeps
t rack of band co ndi t ions so
t hat if 20 gets rea l good, fo r
exampl e, I don' t waste my
time on ano th er band th at
isn ' t as act ive."

«(Wow!"
"Of cou rse, I program med

t he com puter wit h al l of t he
sec t ion s. For the first 3 ho urs
of t he con test I just worked
as ma ny sta tio ns as I cou ld.
After that , th e computer kept
a special watch for t he secM

t ion s tha t were missing."
"Wow!"
" But let me describ e a

ty pical 050 for yo u, Bill.
The computer would pr int on
the scree n: 'Wl XVZ 7033.28
KHZ 16 WPM CT SEC.' From
th e way I had programmed
th e machine, I knew th at
W1XVZ had just calle d CO
55, that he was on 70 33.28
kHz, t hat he was sending at

" How do yo u mea n, Tom ?
I sti ll can' t see how it works ."

" Well, t his computer
works inte rnally wit h some
thing cal led ASCII Code. So
fi rst I built a Morse code to
ASCII con verter so th at t he
compute r can understan d
Morse. Th en I wrote a micro
prog ram so th at th e com
puter could lock on to any
code speed by com par ing the
relative spac ing of t he dots
and dash es. Now I have a
computer t hat I can hoo k up
to my receiver and it can
und erstand any CW signal it
h e ar s. Do e s that ma ke
sense?"

"Yeah, I guess so."
"Next I took t his o ld TV

set an d modif ied it to use as a
display. Now t he co mputer
can read CW and print t he
results on the TV screen for
me to read . Then I bui lt two
digital sweep circuits, one fo r
my main receiver and o ne fo r
my spare receiver . Now t he
co mputer can au tomati cally
swee p th rough the band , and

"O h, I'm no t e mbar rasse d.
I made 387,540 po ints ."

"What? You' re kidding!"
"No, actual fact ."
" That's more th an twice

t he highest score I eve r hea rd
of. You must have figured it
wrong ."

"No, I d idn 't, Bill. I just
made a few mod ificat ions to
th e sta tion. Would yo u like to
see what I've done?"

"Woul d I ever!"
" In here. Let me get the

light."
" Hey, what are all th ese

fu nny looking boxes? Are
you ru nni ng 10 kW or some
t hin g?"

«No , th is is just my latest
int erest , a co mpute rized ha m
sta t io n."

"A what? "
" The price of co mputers

has bee n dropping and a lot
of ha ms have been gett ing
int erested in t hem . I built a
few things and programmed
th is little computer to make
my Sweepsta kes operat ion
mo re efficient."

What Computers

K nac k. Knock.
" It's op en. Come on in.

Oh, goo d evening, Bill. What
are yo u doing in t his part of
town?"

" Evening, To m. I just, uh ,
hap pened to be in t he neigh
borh oo d and thought I'd
dro p by a nd see how yo u did
in t he Swee pstakes."

" Oh, I can't comp lain. I'm
a little ti red fro m stayi ng up
mos t of last night, but I had a
lot of fu n. How abou t yo ur
self?"

" I had a great time. I got
me a n automat ic CQ sender
just for t he cont est, and it
really help ed. I made, get t his
now, 142,730 points."

"Hey, t hat' s real good .
That's t he best you've ever
do ne, isn't it ?"

"Yes it is, Tom . It 's the
CO send er t hat did it. What
kind of score did you make?"

" Oh, a pretty good one."
" How good?"
"We ll .. ."
"Aaaaw, don' t be embar

rassed . I won't tell t he boys."
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a bo ut 16 wpm, and that t he
compu t er had previously
co pied his sect ion as CT. I
also knew th at I hadn't
worked him before or t he
compute r wou ldn't have
printe d his call on the screen.
I'd hit t his button o n t he
console labeled GET HIM,
the co mputer wo uld zip t he
transmitter to 7033.28 kHz,
switch to t he dummy ante nna
and ret une, and a few mill i
seco nds lat er, wh ile a iming
the beam at Connecticut ,
send at 16 wpm: 'W1 XYZ DE
WB60BS K' . If he ca me back
to me, the compute r would
print his respo nse on the
scree n while I list ened to it
for veri fication : 'WB60BS
DE W1XYZ NR 1 A W1XYZ
55 CT BK'. The computer
wo uld print on the scree n an d
sta rt send ing: 'BK QS L NR
50 A WB60BS 64 SD BK'.
T he computer would pr int
W1 XYZ' s response while I
list ened: 'BK QS L G L CQ 55
.. . '. As soon as I saw and
heard that, I hit th is other
button here lab eled LOG IT,
and t he co mputer would log
th e call, t ime, frequen cy, ex
change, etc., as required. If
t he othe r guy m issed any
thi ng, th e computer is pro
gram med to respond to
reque sts for a repeat of
CALL, PRECEDENCE, NR,
CK, or SEC . If any t hing else
was needed or if the C9m
puter did n't understand what
was missed, it would pri nt a
line of qu est ion marks o n th e
screen: '????????????' and
t urn contro l to manu al. That
mea nt th at I wou ld have to
take ove r and co mplete t he

exchange and log it manuall y.
Th en I would t urn co ntrol
back to t he computer. Of
course, I cou ld hit t he
MANUAL button any ti me I
wanted to make changes or
correct ions to the exchange
or to t he log ent ry. Int er
esting little sys tem, eh Bill?"

" Fantast ic! Unbelievab le!
I fee l like I'm in the year
2077 rather th an 1977 like I
know I a m. I see how you
made th at high score no w.
Wow ! . .. A couple of t hings
do bother me, th ough. "

"Yeah, like what?"
" Well, I don' t see how

anybod y ca n co mpete with a
c o m puter ized station like
yours unless he 's got one like
it. Does thi s mean we all have
to compute rize o r give up
co ntests?"

" No, Bill, figure t hat
wit hin a year or two th ere
will eithe r be a separat e cate
go ry a n d c o m p u te rized
stations will only co mpete
wit h each o t her, or th ere will
be a multiplier for non
computerized stations, like
one for low power, to give
everyb od y an eq ua l chanc e.
Anything else?"

"We ll, it looks like the
co mputer d id everyt hing. It
looks like you co uld have
turned it on an d gone to bed .
It doesn 't seem much like
ham radio to me. 0 0 we all
co mputer ize our stations a nd
t hen sit bac k o n our hands
whi le t he co mpute rs talk to
each o t her?" ..

" I thought abo ut that too,
Bill, bu t I don 't t hink so.
First , a ll of t he th ings t he
computer did were th ings

th at I wish I co uld do myself.
I wish that I could listen to
and remember all the calls
and frequencies and sections
from one end of every band
to t he other, bu t I ca n't. Thi s
compute r can, so why not use
it? I wish that I coul d gen
erate rf in my brai n and send
a nd recei ve it wit h no addl
t ion aI equipment. I can 't, so I
use a transm itter and a re
ceiver and an antenna. Th ey
do the t h ings I can't do , ju st
like yo u use your new CQ
sender to call CQ wh ile
you 're logging, becau se you
can't do bo th th ings at once
with ou t it."

" But it doesn't see m qui te
human some ho w, and I like
t he human touch in my
QSOs."

" I like the human touch in
my QSOs too. When I'm not
using t he co mputer here for
co nt est s, I use it to make my
QSOs more satisfying. I keep
a more detailed log with it
t han I ever cou ld with penci l
and paper. If a guy tells me
t hat he's a retired mailman
and th at he now builds mod el
airplanes and lives on a hou se
boat, I record all of th ose
t hings in my com pute r log. If
I work t he Same guy again in
t hree months or three years, I
wish - t hat I could remember
a ll of thos e t hings. I can' t,
but my computer log can,
and all I have to do is type in
th e guy 's call and a quest ion
mar k and hit the ENTE R
key, a nd if I ever talked to
him before, I know it in
abo ut 2 seconds a nd I kno w
eve rything I ever logged
about him because the -co rn-

puter prints t he log ent ry and
info rmat ion on t he scree n."

III think I see what yo u
mean , Tom. Use th e com
put er to do th ings you can' t
do and to make your oper
a ting more enjoy a ble. It
wou ld be grea t to keep a
wat ch for those rare DX
sta t ions, and it co uld kee p
watch day and night, on all
bands."

" Yeah, that ' s the kind of
th ing I mean. You co uld even
have it kee p watch for
specif ic calls, so th at if an o ld
frie nd of yo urs got o n the air
you wo uld kno w it imme
diately. Or it co uld auto mat i
cally aim your ant enna at"a
sate llite a nd fo llow it across
t he sky . The possibilit ies are
almost unlimited ."

li lt sounds great, To m.
Yo u' ve su re sold rne. All of
this gear mu st have cost a
fort une th ough. I ' .

" I told you that t he price
of computers an d co m puter
memory was dropping fas t,
right ?"

.. Right."
I'AII of t he co mpute r gear

yo u see here cost me abo ut
$400. It' s most ly used gear
and surplus, and so me of th e
int erface st uff is ho me brew.
I probably spent six months
gett ing ever ything together
and gett ing it working,
tho ugh ."

"That 's not too bad. I
have jus t o ne last quest ion,
Tom."

" What's that?"
"Do you know any body

who wants to buy a slight ly
u s ed a u to ma t ic CQ
sender?" •

E. O. Magnus & Associates
57 15 No rt h lincoln Ave.
C hicago. Ill inois 60659

Overseas S ales (excep t Canada)

NOTRAPS- NO COILS -
NOSTUBS- NO CAPACITORS

F ~IIV /l", t ",'ed - Tl'oou_ Al ,Ndy ," u..
"'"1640% C_ Wold ........_ .... ,. ; ' ...o><I I. ..... C__• ~
M..od I... bo " .. ' ..... l .. ~ '-'__IC W SS8-Coo~ .... &1 ...<001

50 '075 ohm _ ;"" _ VSWR , 1.5 I .. ....,., ...."." _ s,~"....
S_I ""_.. _ OoOP1"'00 ' , _ t Io , _ ~ No . _
......_ I. _ 010- .... <"'''9' 1 O<>d.' _ eom.....v
_ _ .....to, . . .... ' "" _ c.......,_ I _ ONE OESlC~ OOES

IT All.

EXCLUSIVE 66 FOOT.
15 THRU 10 METER OIPOLES

MOR·GAIN
2200T Sout h 4th Street

leav~nworth, Kansa s 66048

NOTES
1. Modfll$prefaced ' •• • will be ava ilab le 1n7. MOOE~ SANDS PR,ce . WE'GK T lE~GT H MaR- GAIN HD DIPOLES .. . • Ooe hall the length of
2. All model ~ above are furn ished with crimp /solder lugs. IM.r...) lO, / Kg) (h ' MH.1 conventio nal half·wave d-pcles . • Mult i·band, Multi-
3. All model ~ can be furnished with a S0- 239 female 4O:20HD 40120 549_50 16f. 13 36/109 frequency . • Ma~imum ef f ic i e ncy - notfap$, l o ildi ngcoi l$ .

coa ~ i a l connector at additional CO$t . The 50 -239 mates '·40 10 HO 40t20/15tl 0 59_SO 36/1 01 36/109 or llub•. • Fully auembled and pre·tune d - no measurin9.

;~t~r~:r 't~i;~:;~-~~s~a~:~eo~~:~~ \a~a:lt~~:t~~~; ~f:~ ~g ($1"1 ~~:~ . 15 i~:~ :~;U~ ~~;;~: ~ ~~~t~~.g~ ·p~~e~e~ :~:~r~:e:c; ~ ~~f:~~~·~:~ci~a~;
afte r th e model numbe r. Example: 40-20 HD /A. 75-10 HD 75/40/20 66.50 44/1,23 ~~;;~. ~ been delivered . • Perm it vse ot the full capab ilities of

4. 75 meter models are bctory tun ed to resonate at 3950 75-10 HO($1") 75/40 110 66.50 44/1.13 66110.1 toda y', s.eane xcvrs. • One feedline tor operat ion on all
kHz. (SP) models are fact ory tuned to resonate at 3800 75.10 HO 15/40/20/15/10 74.50 48/1,34 66110,1 bands.• l owest COlt /bene/ it antenna on the market today.
kHz. 80 meter model, are fact ory tuned to resonate at 75·10 HO (SP) 75/4011011 5/10 74.50 48/1,34 66110, 1 • Fan QSV - no leed linO$witching. - Hi9he$t performance
3650 kHz. See VSWR curves for othe r resonance data. " 80·10 eo 80/40t20/ 15110 16,60 50/14 0 69/11 0 for the Novice as well 01$ the Extra·Class Op

(Canadian custome rs - please con tact your favor ite Canadian dealer of MOR·GAIN direct.}

Manufactu red & Guaranteed by
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Dr. George L . Haller W4BQ
Hound Ears Club
Blowing Rock NC 28605

A Ham Shack File Handler
•program In BASIC for QSLs, repeaters, etc.

REPEAT ER AND QSL FIL E

A SAM PLE RU N OF THE HAM FI LE

RUN

it was kept simple to give the
hams who are new co mputer
f reaks a chance to get ac
qua int ed with their new to y.
It is written in Altair BASIC
version 3.2, but cou ld be
eas ily modif ied to an y other
BASIC.

FOR REPEAT ERS USE LA ST THREE LETTERS OR FRE QUENCY AS 13173
OR CIT Y NAME. FOR AMATE UR STATI ONS USE COMPLETE CA LL.

STATION ? A AA
WR4AAA, 13173, 190, SA LISBURY, NC.

T his art icle descr ibes a
s i mpl e pr ogr am in

BASIC which will keep track
of you r QSLs and also give
yo u information on the re
pea ters that yo u may wish to
use. The program may also be
ex te nded to provide other
functions in logkeepi ng, but

O T ~ E R

RE PE ArER5

END OF SEARCH

STATION ? 28 /88
WR4ABF. 28/88 . 195, SHE LBY. NC

END OF SEA RCH

STAT ION ? HICKOAY
WA4AC M. 25185 , 195, HICKORY, NC

END OF SEARCH

STAT ION ? A BQ

NO RECOAD IN FILES

STATION ? CRSCA
5/26 /7 1, 00 15Z, 14MHZ, RTTY, JOE

END OF SEA RCH

OT~ER

5UTlO ~~ STATION ? K 4GV
11/s n 5. 0710P, 2M-FM, T ED
12/5n 5. 0655 P, 2M-FM, TED

END OF SEA RCH

STATIO N? W2ABC

NO RECORD IN FILES

STATION? W4BQ
T HAT'S YOU, STUPID I

END OF SEA RCH

STATI ON ?

Program flow chart. OK

~ 82



Station Operat ion

A sample read ou t shows
that info rmation about a
rep eater can be obtained by
repl ying to the init ial ques
t ion of the compu ter
("STATION?") with the last
t hree letters of th e repeater
call, such as "AAA" or by
ty ping in the frequen cy pair
as "37/97", or even by typi ng
i n t he locat ion city as
"SHELBY." If you r input is a
city na me, a ll t he repeaters in
that city will be pr int ed and
t he same goes for th e repeater
frequen cy pa irs, but only one
repeater will be printed for
each ca ll. If you shou ld be
worki ng in an area which
crosses district boundaries,
and the same last three letters
have bee n assigned to re·
peaters that you work, then
th e ident ifie r shou ld be ex
panded to include the district
number [e.g., "3AAA" and
"4AAA").

For info rmat ion from the
log o n am ateur QSLs, the
"S TA TIO N?" request is
followed by typing in th e fu ll
call of the amateur station .

Afte r the co mputer pr ints
th e informat io n o n repeaters
or amateur statio ns, it will
print " END OF SEA RCH"
and then return to "STA-

T ION ?" for the next request.
If th e req uest ed informat ion
is not in th e f ile, t he com 
pute r w i l l p rint "N O
RECORD IN FIL ES" an d go
back to "STATION?"

The Program

Additions or deletio ns to
the file are accomplished by
using the Altair BASIC com
mand " C LO AD," which
br ings the pro gram into th e
computer from cassette. A

new en try is mad e by simply
addi ng a new line for each
new st at ion, repeater, or even
additiona l QSLs wit h a pre 
vious ly logged stat ion. After
the updat ing has been per
fo rmed , t he program is then
put back on cassette using the
" CSAVE" command.

The memory required for
t he list ing shown ta kes about
1250 bytes and a typica l
entry takes about 45 bytes.
The program co uld be ex -

pan ded to prov ide readouts
fo r sum maries of QSLs by
distr ict s o r foreign cou ntries.
Thi s co uld be done by adding
an "O R". phrase as was done
in the repeater sect ion of t he
program, but as menti oned at
the sta rt , t his program has
been kept simple. However, it
is a practical ope rat ing pro
gram and is in use at my
station. The listi ng as shown
sho ws on ly a small portion of
my log files. -

Heading
s

I nst ruct ions

Station QSL Compare
Routi nes

LIST
5 REM HAM FILE IN A LTA IR BASIC BY GEORGE L. HALLE R
10 PRINT :PRI NT
20 PRIN T " REPEATER AN D QSL FI LE"
30 PRINT
40 PRINT " FO R REPEATERS USE LAST THREE LETT ERS OR FREQUENCY A S 13n 3"
50 PRINT " OR CITY NAM E. FO R A MATEU R STATIONS USE COMPLETE CA LL."

60 PAl NT :PRI N~lT;:;;;:;;-;;:-;"",,========================~
70 INPUT " STAT ION " ;A$ I Input Stat ion Request &
80 F=O:REM RESET "R ECORD FOUND" FLAG ' Reset " Record Found " Flag
100 IF A$=" AAA" OR A$;;"13n3" OR A $=" SA LI SBURY" THEN GOSUB 300 f-
110 IF A$=" A BF" OR A$;;" 28/88" OR A$= " SHELBY " TH EN GOSUS 310 Repeater Recognition
130 IF A$="ACM" OR A$="25/85" OR A$= "H ICKORY" THE N GOSUS 330 Symbols
280 IF F>O THEN 1000 : REM IF REPEAT ER IS FOUND
290 GOTO 400 : REM JU MPS REPEATER SUBROUTINES
300 PRINT " WR4A AA. 13fi 3. 190, SA LI SBURY, NC." :F=l :RETU RN f-Repeater subrout ines
310 PRI NT "W R4A BF, 28/88. 195, SHE LBY, NC" : F=l :RETUR N (The number after the freq uency pair IS the
330 PRINT " WR4A CM, 25/8 5, 195. HICKORY, NC" :F=1 : R ETU R~N==========~=j. antenna direction bearing from my stati on)
400 IF A$=" W4BQ" T HEN PRIN T " THAT'S YO U, STUPlDl " :F 1
410 IF AS=" HB9HK" THEN PRI NT " 7/ 20fi3. 203OZ, 14MHZ, RTTY, WI LLY" :F= l
420 IF A$="CR6CA" THE N PRI NT -snern , OO 15Z, 14MH Z. ATTY, JOE" :F=1
430 IF A$= "OA4BR" TH EN PRINT "713/7 4, 0915Z, 14MHZ, RTTY, ZlP" :F:1
440 IF A$= "JH lTFF" THE N PRI NT "5/27fi 4. 1150Z , 14MH Z, ATTY, OOC" :F=1
450 IF A$="KJ6BZ" THE N PRIN T " 7/Sfi3, 02OOZ, 14MHZ, ATTY. GEORGE":F ;;1
460 IF A$="K4GV" THEN PAI NT " 11/6/7 5, 0710P, 2M·FM, TEO" :F=1
470 IF A$="W4MYG" T HEN PRINT " 11/3n S, 0725P, 2M·FM, RAY" :F "' l
480 IF A$="K4GV" THE N PAINT " 12/S/75. 0655P, 2M·FM, T EO" :F = l
490 IF A$="K4FZ" THE N PRINT "2/ 17n 6. 0 430P, 14MH Z, SSTV, BOS" :F=L -'
1000 PAI NT
1010 IF F> O TH EN PRINT" END OF SEA RCH" :GOTO 60
1020 PAINT " NO RECORD IN FILES" :GOTO 60
OK
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$ Th e staff (both of us) at
&JON_ LINE wish to acknowledge

.our readers and advertisers as being
the true cause of our successful first
year . Our thanks and wishes for a
1977 full of events, satisfaction and
peace.

COMPUTER HOBBYISTS!
Nationwide Classified Ad Newsletter

Buy & Sell Hardware & Softw are
new/used/unique/low-cost

53.75 fo r 18 issues.
Free sample issue on requ est .
ON_LINE NEWSLETTER

24695 Santa Cruz Hw v., Los Gat os
CA 950 30

C.llt fts. ' li d 6%

Price $19.95

Freq. set at
factory

$5.00 extra

, Inexpensive multi
tone encoder

, Compatible with
PL-CG-QC

• Low distortion
sinewave

• Input 8-18 VDC
unregulated

,RUgged, plastic
encased with
leads

• Adjustable frequency
(98-250 Hz1 Lower
available

• Excellent stability

Send for more info

new and Imp rO\led
molded plastic

KAUFMAN INDUSTRIES
3 S hort S t .
R EEDS FERR Y , N .H . 03054

KAUFMAN
water tight

BALUN

3 Kw PEP
4 Ounces
01 Ferrite

KAUFMAN BALUN

1:1 imped~~ with or
match aece - I withou t

BALU N
Patent No. For dipoles,

D2 19 J06 beams . inverted "V" . and quads

KAUFIolAN c.nw In..,..tor W1lh BALUN $13.50
KAUFWANQln\llll' In.....tor WIlIooulBALUN $ 8.50
Of'got! Fly '1''''''''' con..-ucllon .._ .nd "'.... rog

postpaid USA $ 2 .0 0

Print Your Own

on your nearest computer

Log Book

n o 9 ~ '=1.t 5

\IIR tT E ( (, .l)
1 FOQ~AT( ' I ' 1

\IIPI TF( 6 .2)
2 FOR~ A T ( ' • • I ~ O('-'))
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\IIRIT E"1 6 . 21
\IIR I T E ( 6. 41

4 FO P ....AT(. t. '! D ATE t. I S T AT ION C AL L E D I H IS I ~ Y I FR .
l E G. I woos PO WER I T IM F I C OMIo4 E"NT S · . 22x . " 1 OSL I"

WRIT E (b . 51
5 FO RMA T I • '.' I TIM E I CALLE n I RY I P S T I R S T

I I I wA T TS I E N D F.: O ". 31 x."! S iR I")
WPIT E"(I'> . 2 )
no 7 K= 1. 24
Iro'R I TE {6. 6 )

6 F ORM AT{ ' '.'1 I 1
1 I ' '· . 1IX . '1 It)

7 \IIPITF{ t>. 21
9 WR IT E l f,. 8) ,v
~ F OR MA T (/ ' ·.· P AGE· .1 51

WRI T E( 6.11
S TOP
FNf)

SENT RY

$ JOB
1
2
3

•
5
6
7

8
9

1 0

11
1 2

13

"15
16

17
1 8
19
20
2 1
22

S e veral days ago, we
sto pped in at th e local

ham sto re to purchase a log
book. And, to our amaze
ment, the ARRL Log Boo ks
were priced at $2.00 each. We
felt that something had to be
done to help combat th is
inflat ion, so we dec ided we
cou ld print our own logs on
t he co m p uter at work.
Agreed, not everyo ne has
access to an IBM 370 Model
165 and 155 back to back.
However, t here are a lot of
computers around, and who
kno ws, the guy do wn the
block just might run the pro
gram for you .

The program was writt en
in For tran IV because of
simplicity, and can be co m
piled by a large nu mber of
compute rs.

The co mpute r program is
punched into IBM cards on
an IBM 029 Keypunch . The
JCL (job Cont ro l Language)
was not included becau se
each computer installation
has its ow n unique JCL. And,
you will need to know the
JCL at the particular com
puter site you use .

So why not punch up the
program, find a co mputer,
and run off severa l tho usand
log sheet s on that idle co m
puter? -

Edit or's note: The author is
selling this program deck for
$4.00 postpaid.
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Meet the ChallengenM

The Challenger
Self Portra it

The new price and performance champ from OSI.

Inter Bank# _

Name _

Address _

City 'Slate Zip _

Telephone _

Bank card Info
Expiration Date _

AccQunt#

Check 0 M. O. 0 BAC 0 MC0
20%, bal. C.O.D. 0

o Order attac hed.
o Se nd additional informa-

tion on T he OSI Challenger.

o Send additional informa
tion on 081400 Kits.

0 $1.00 enclosed
for complete
OSI Catalog.

OSI Challenger Floppy Disk System.
FUlly assembled, for use wi th OSI
Computers only. $990 Single drive
$1490 Dual drive.
OSI Audio Casselle Interface.
Comes assembled, but with room
for you to populate with AID and
D/ A chips later. (OSI 430 based) $89
And all the baseboards and kits of
the powerful OSI 400 System.

OK, OS I, I'm ready to buy!
To order your Challenger System,
send the tota l amount of your
purch ase plus $4.00 for shippin g and
insurance (plus sales tax for Ohio
orders) by personal money order or
che ck. Or indicate all numbers
on your BankAmericard or Master
Charge to charge your order.
Or send a 20% (non-refundable)
deposit to receive your order C.O.D.
Delivery is typically 60 days (except
when payment is by check, which
must clear before shipment can be
made). Deliveries are scheduled on
a first ordered, first shipped basis.

our CPU Expander Board, you
can always update to any new CPU
to be as fast as fast can be.

And he Isn't j ust good!
He's beller! By design. The OSI
Challenger is the only completeiy
assembled, ultra- high-performance,
fully- expandablemainframe computer
that does this much for this lilli e.
Get your hands on one now.
Send for your Challenger today.

You can't beat The Challenger!
The OSI Challenger 65-1K. Fuli y
assembled. Features 6502A CPU,
seria l interface, 1,024 words of
memory. $439.
Th e OSI Challenger 65-4K . Same as
65-1 K but with 4,096 words of
memory. Will run Tiny BASIC wi th
out expansion. $529,
The OSI Challenger 65V-4K. NO
NEED for an expensive terminal.
Connec ts to your ASCII keyboard
and vid eo monitor through Inc luded
OSi 440 Video Board. Features
software uti lity tha t simulates a
deluxe CRT terminal. $675,
Th e OSI Challenger 68-1K. Based
on 6800 CPU. For the casual
hobbyist, smaller systems. The
Chall enger 68 series comes only in
serial interfa ce forms and is
compatibie with MIKBug software
through an included OSI software
util ities package . $459.
The OSI Challenger 68-4K . With,
OSI 4K BASIC on paper tape. $529
SPECIAl! ADDITIONAL 4K MEMORY
BOARDS. Ordered wi th your Chal
lenger, limit 3 more at this special
Low Price, (total 16K, lncludlnq 4K
already on-board in mainframe). $139
Buy 12K or larger Chall enger 65
system and we include Extended
BASIC FREE!

1.1
OHIO SCIENTIFIC INSTRUMENT ti

11679 HAYDEN STREET, HIRAM, OH 44234Dept. H

He's got his act together!
Even our lowest- cost Chall enger
comes fully assembled, complete
wi th a 500 ns 6502A,seria l interfac e,
1,024 words of memory and a
UL- approved power supply, all for
$439. Every Chall enger comes ready
for easy expansion with an 8-slot
mother board, backplane expansion
capability, and a power supply
heavy enough to handle a full
complement of system boards. Our
4K Chall enger comes ready to run
BASIC minutes after you unpack it.
And there's more.

He packs some heavy hardware.
You've never seen memory and
interface options like these-not at
our prices, full y assembled! 4K
RAM memory boards $139! (see
below). Single drive OSI Challenger
Floppy Disk $9901 Dual drive
Floppy $14901 Plus 8K PROM
boards! A Video Graphics board,
including alphabeti cs, graphics,
and color! An audio cassette ,
A/ D, D/ A and parallel I/O board!
A backplane extender board!
A prototypin g board! And our extra
ordinary CPU Expander Board-it lets
you run a Z-80, and 6100 (PDP-8
equivalent) concurrently wi th The
Chall enger's6502, or under its control.

There's nothing soft about
his software!
OSI has full software support for our
Challengers. Including extended
BASIC, extended Video Monitor, a
Disk Operat ing System, some
very Hollywood real time programs
for Video Graphics, Animation,
Sound Processing and so forth, plus
PROM firmware, with more to come.

He 's fast!
You can order The Challenger with
a 6502C for a 250 ns cycl e time,
with a standard 6502A for 500 ns
cycle time, or with a 6800 for 1
microsecond cycl e time. And with
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8 vs. 12 vs. 16 vs. ?

The Bit Explosion

Fig. 7. TMS-9900 block diagram.

The 16-Bit Offerings

The TMS-9900 from Texas
Instruments provides a
unique approach in micro
sys tem design using a
memory to memory archltec
ture wit h multiple register
f iles resident in memory,
similar to some large scale
computers. It's availab le as a
single chip, a complete boa rd
(similar to the DEC LSI-11),

-or a complete system; each
has hardware mu ltiply and
divide as a standard featu re.
The rather large 64 pin dua l-

sions of the chip. All control
signals are produced by the
CPU chip and can interface
with up to 64 sepa rate I/O
devices wit h PDP-8/E com
pa ti bl e interfaces. Other
features include single clock/
single instruction capa bilities,
Direct Memory Access (which
is not PDP-8 co mpat ible),
interrupts, and dedicated con
trol panel fea tures .

The 6100 does requi re
slight ly more support hard
ware than the simp ler 8-bit
microprocessors, but its soft
ware compatibility with the
PDP-8 sho uld make the extra
effort well wor thw hile. Over
a thousa nd fu lIy developed
and documented programs
are available from Digital
Equip me n t Corporation,
Software Distribution Cen ter,
146 Main Street, Maynard
MA 01754. Other user gener
ated programs are available
f rom the DEC User's Society
(DECUS) at Parker St reet,
Mail Stop PK-3/E55, May
nard MA 01754. Besides the
usua l loaders, assemblers,
editors, and other uti lity pro
grams, you can also get
various versions of BASIC
and FOCAL or even a com
plete PDP-8 ope rat ing system
software package. For added
troubleshooting convenience,
the complete set of processor,
memory, and termi nal diag
nost ic programs fo r the DEC
PDP-8 can also be used with
the 6100. This last feature,
the ability to run various
diagnostic progra ms, is lack
ing in most microprocessors/
microco mputers current ly
available.

(CP -1600). If you th ink
you're not ready to design
you r own custom system,
several of these companies
offe r various boards and
systems all ready to go.

The 12-Bit 6100

The IM-6100 from Intersil
and the HM-6100 from Harr is
Semicon ductor are pin-for
pin compatible 12-bit micro
processors in 40 pin dua l-in
line packages. Both recognize
the standard instru ction set
of the Digital Equipment
PDP-8/ E minicomputer but
cannot accept the Extended
Arithmetic Element (EAE) or
User Flag (UF) op t ions.
Norma l memory addressing
capac ity is only 4 K but may
be extended to 32K via an
Extended Memory Cont rol
element. The bus structu re of
the 61 00 can be adap ted to
provide a subset of the
PDP-8/ E OMNIBUS signals
allowing all PDP-8/E pro
grammed I/O interfaces to
operate wit h the 6100 with
out hardware or software
modif icat ions.

The CMOS processor ch ip
requires on ly a single voltage
sup ply between 4 and 11
volts and is TIL compatible
with a 5 V supply. There is a
bu i It-in crystal co ntrolled
oscillator, for system t iming,
wit h a max imum frequency
of 8 MHz with selected ver-

CR UOUTCRU IN

I tH RE O ICO IC3

current ly available include
the 12-bit CMOS chip from
Inte rsil (IM-6100) and Harris
Se m iconductor (HM-6100)
which exec utes the same
inst ruction set as the Digital
Equipment PDP-8/E mini
computer and the 16-bit
CPUs from Texas Inst ruments
(TMS-9900), National Semi
con ducto r (PACE), and
Ge neral I nstrume nts
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W hy settle fo r eight
bits? If yo u' re think

ing of buildi ng your own
microco mputer, take a quic k
10 0 k at what's available
before plunging in. For
slight ly more than what yo u
would expect to pay for an
80-bit CPU chip, you can now
get a 1 2~ or 16-bit micropro
cessor with many mo re capa
biliti es and features. Those
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IJODA'A
BUFH"S

de vi c e s. Me mo r y and
perip heral interfaces are inter
mixed in the same address
space as desired, and all I/O
opera t ions may use any of
the 87 available general pur
pose inst ructions. For special
applications, the Branch on
Extern al Condition (BEXT)
in s tru c t ion allows direct
test ing of up to 16 external
digital signals.

Th e main di ffe ren ce
between the CP-1600 and th e
PDP-ll is th at the CP-1600
instr uctio n word format is
only 10 bits lon g in the lower
order bit posit ions of a 16-bit
processo r word. The higher
order 6 bits are ignored; thus
o n ly 1 0- b it wide ROM
memory is needed where u lti
mate ROM bit efficiency is
desired for particular applica
tions.

For complete inform ation
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Fig. 2. PA CE m icroprocessor functional block diagratiJ.

Inst rumen ts is a single 40 pin
chip, 16-bit MOS LSI micro
processor that closely re
sembles a Digital Equipment
PDP-l 1 in architecture (see
Fig. 3). There are eight
ge nera l pu r po se, 16-b it
registers with R6 reserved as
th e stack pointer (SP) and R7
as the program cou nte r (PC)
just as in the PDP-ll . Un
limited stack depth and self
identifying nested interrup t
and subr outine capabilities
are provided by th e stack
pointer in conjunct ion with
external RAM memory.

Inst ructi o n exec ution
times range from 1.6 to 4 .8
microsecon ds with a 2-phase,
5 MHz clock. Four addressing
mo des combined with a
16-bit word length allow
direct addressing of 64K
bytes or 32K words of
me m ory o r peripheral

d ual -in-line package. The
PACE provides fou r 16-bit
genera l pu rpose working
registers along with a 16-bit
s ta t us a nd cont rol flag
register that automat ically
preserves the system status.
Return addresses for subrou
t ines and interrupt servicing
are automatically saved on a
ten word last-in , first-out
stack which may be expanded
thro ugh software via stack
full/stack empty interrup t
routines. There is a six level,
vecto red priority interrupt
system with individual inter
rupt enab les in the sta tus
register for each level as well
as a master interrupt enab le
fo r the five lower levels as a
group. For direct processor
status and cont rol functions,
there are fou r sense inputs
and four control flag outpu ts
to the CPU chip itself .

The instru ction set co n
sists of 45 inst ructi ons in
eight classes. Memory refer
ence instru cti ons utili ze an
addressing scheme th at pro
vides three float ing memory
pages and one fixed memory
page of 256 wor ds (16-bit)
eac h. The maximum address
able memory size is 64 K
words of 16 bits each .

Several suppo rt chips are
available for PACE which are
designed to inte rface directly
with the microprocessor chip
and thu s simplify syste m
design. The System Timing
Element (STE) provides the
required MOS clock signals as
well as an opt ional TTL
clock. The Bi-directional
Tra nsceiver Element (BT E)
prov ides single chip, 8-bit I/ O
buffe r ing be tween TT L
devices and the PACE MOS
I/O lines, The remainin g
sup port chips includ e an
Address La t ch Elem ent
(ALE) and an Interface Latch
Element (ILE) that may be
needed for more complex
systems.

For more complete infor
m a t io n, samp le sy stem
diagrams, and app lications,
refer to the PACE Techn ical
Descrip tion available fro m
Nat io na l Semi conductor
(publication #4200078A).

The CP-1600 from General

in-line package requir es ±5 V
and +12 V supplies along
with a four-phase 3 MHz
cloc k. Fig. 1 gives a block
diagram of the intern al archi
tecture of the TMS-9900.

The maximum addressable
memory space is 64K 8-bit
bytes or 32 K 16-bi t word s.
Th e fi rst 64 words of
memory are reserved for
inte rrupt and t rap vectors
while the last two memo ry
words are used for the LOAD
signal trap vecto r. The re
maining memory space may
be used fo r programs, data, or
workspace register s as
desired.

The onl y thr ee internal
hardware registers accessible
to the user are the program
co unte r (PC), the sta tus
register (ST) , and the work
s pace poin ter (WP). The
workspace po inter poi nts to
the starting address of a 16
register workspace resident
anywhere in the external
memory space. Each work
space register is addressed by
an offset from the current
workspace poin ter, and the
various registers may be used
as desired exce pt fo r a few
that have fixed uses as part of
s u b ro u t ine and inte rrupt
linkage co nventions.

The CPU provides up to
16 differ ent interrup t levels
with level IIJ reserved for the
RESET fun cti on. A built-in
Co m mu n icat io ns Register
Unit (CRU) allows up to
4096 I/O bits in fields of 1 to
16 bits in a unique com
mand-driven I/O interface.
Th is interface allows imple
me n t ing in t e r faces with
exactly the right number of
data bits req uired for a part ic
ular app licat ion. Other timing
and control signals provide
capabilities fo r ROM loaders,
front panel service, CPU hold ,
slow memory cycles and
DMA transfers . Of the 66
general instr uc tions, 5 pro
vide a means of initiating user
implemented externa l fun c
t ions for special applications.

Fig. 2 shows a block
diagram of the PACE micro
p ro ce ssor fro m National
Semic ondu ctor , a 16-bit
microprocessor in a 40 pin



EXTERNA L
16 BIT

BIDIRECTIONAL BUS

avail able from General Instru
ments for $20.

Con clusion

In clo sing then) you can
readil y see that th e micropro
cesso r world is not limited to
simple 8-bit sys tems and that
some of the larger chips are
ve ry attracti ve from the
hobbyist point of view in
buildin g a new sys tem from
t he ground up. Th e pr ices
curre ntly range from about
$30 to over $100 in small
quant ities, but shou ld co n
tinue to drop as more interest
develops and second-sourcing
becomes more common ,

So why build an 8-bit ma
chine and wish you could do
more, whe n 12 or 16-bit
CPUs are cu rrent ly ava ilable
at reason able pric es with
m an y ex pa nded features?
Keep in mind th at th e larger
word size machines make
higher-level languages more
powerful and easier t o impl e
ment if you don't intend to
write all your programs in
machine language - and who
in their right mind would?

INTERNAL
16 BIT
BIDIRECTIONAL
BUS

16B

Series 1600 Microprocesso r
Sys tem Documentation is

R5

WRITE PORT

R4

R6 (SP)
------ -

R7 (PC)- - - -- --
READ PORTS

RO
- - -- - --
R1 16 BITS-- - - - - -
~~ _ _ _ _ _ REGISTER
R3 ARRAY

16

BIDIRECTIONAL BUFFERS

. 2

gramming information) and
sys te m configurations) th e

CLOCK GENERATOR

TSl TS2 TS3 TS4

MSYNC" ¢ 1

Fig. 3. CP-7600 in ternai block diagram.
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on the CP-1600 CPU chip
showing timing diagrams) pr o-

SU PER -PO NG T V game by "V isu lex " (as
f eat u red in Ju ne '76 Radio E lec t ro nics)
comp le t e k it (p.s . & cases) $ 150.0 0
T VT-ll I (2 k m emo bd. ) 114.75
Screen read 11 .6 5
M an ual cursor _ _ 9. 50
U. A .R.T. (TVT-III p lug-in) . . ..32.50
Cassett e-co mp ut er interface dua l recorder ,
1000 ba ud 28.50
M ot ion det. ( u tr. son ) . . . . . . 18. 7 5
T VT -IIJ p w r . sup p ly , 5 V, 2.7 A ; .7A; -5
V, 2 0 m A 2 5.00

Boar ds ava ilab le separa te l y for above h its
exce p t fo r p wr. sup . & m o ti o n d et; pwr.
sup . & cases not included in abo ve h its
except as noted.

MSI·lSI
8 00 8,8 b i t CPU $ 15.50
AY5-1 0 13 U. A .R .T . . 8.50
COM 2502 U.A.R.T 7.9 5
C1 702 A , 2 k EPROM, stat ic 7.50
2 10 2, 1k R AM , 5 00Ns 1,45
8 2 12, 8 b i t I/O port 5 .7 5
M M 533 0 , 4 % d igit D V M 8 .95

MISC. BARGAINS
NSL 4 944, ac/ dc u n !v. led $ .9 5
L M 3909, LED f lasher . .9 9
6 p osition DIP sw itc h . 1.9 5
4 p osition DIP switch . 1.7 5
Wov en n yl on adhes. t ap e %" x 6 00 ft. , 45i
per ro ll ; ny lon adhesive cab le cl amp s . .08

ELECTRONIC DISCOUNT
sales saeesssa
138 N. 81 STREET
MESA AZ 85207

....COMPUTER
PROGRAMMING

COURSE
Free de scription and outl ine o f
Mod u -Le arn TM H om e Study
Cou rse in m icrocomputer p ro 
gram m ing. Hund re ds of pa ges o f
text w i t h exam p les, probl ems,
and so lu ti o n s. Prepa red b y pro 
f essional design engineers us ing
th e best so ftw are design tech
ni ques from struc tured program 
m ing a nd practical exp er ience
w i t h m icroc ompu t ers. Presented
in a m odu la r sequ ence of 10
lesson s o r ien te d for th e new
p rogrammer. E x ten sive re f er ence
m at er ial you wi l l u se long afte r
y ou become an acc om pli shed
m ic rocomputer so ftware design er .
M uch o f t he in f orm at ion in t he
co u rse has bee n ava i lable o n ly
t h ro u gh cos tly sem ina rs. N ow
y o u can purchase this comp lete
home stu dy cou rse f o r under
$50.00. Send f o r free descriptive
brochure n ow.

LOGICA L
SERVICES INCORPORATED

7 1 1 St ier l in Rd , Mou n t ain V iew,
CA 94043 (4 15) 965-8365

Now you can cook-up
hot programs on your

"8080"
A gourmet' s delight of p ractical " how to"

facts, inclu di ng des c ription of " 8080"
instruct ion set. How 10 ma nipulate
" S080" stack. Flow ch arts . Source

l ist ings . Routines for multiple precisi on
operat ion. Programming ti me dela ys for
real ti me app l ications. Random num ber
generators. Co mplet e ly asse mb led flo at
ing poi nt math program. Input / output

processing for b asic I / O p rogramming
th rough inte rrupt processing . Co de ,

numeric conversion routi nes. Real ti me
progr :qnmi ng. Search / sort routines.

Plus .nany more fing er-lickin' goodies.

Order yo ur co py of Scelbi's "S080"
Software Gourmet Guide & Cook Book

tod ay! Only $9.95 ppd. Bon appetite!

i
I lIllll (OItlIlIlUR
(O"'l lIl " "' '' 1"'(. .

132 2 Rear Bost on Post Road
Milford, CT 06460 . (203) 874-1 573
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DIGITA L DATA RECORDERS

USING3M DATA
CARTRIDGES

Model 3M3 - $199.95
BRAND NEW DESIGN!

Model 3MI - $169.95

Featuring the radically n ew "UNIBO ARD" method of con struction for data cartrid ge drives. Th e major com puter
manufa ctur ers are changing from cassettes t o cartridges at a rap id pace be cause of freed om fro m binding and greater data
rel iability. Now, th ese professional type un its are priced within th e range of all da ta users. Being made primarily as OEM data
storage units for the world 's major manufact urers, th ese uni ts , together with cont roller b oar d and software ROM, are being made
available to the in dividual user as well.

*Appearance and specifications may be changed slightly following acceptance tests now b eing conducted by OEM users.

TWO 1/0 PORT CONTROLLER WITH ROM

FU LL SOFTWARE CONTROL
COMMON SPECIFICATIONS of record , play, fast forward and

rewind. LED indicates inter-re cord ga ps. EaT and BOT are sens ed
and automatically shut down reco rder. Can also be manually
o perated using the swit ches on top which parallel th e software
cont rol signals when not under soft ware cont rol. Signa l feedback
makes it possible to software sea rch for in ter-record gaps a t high
speed. 117V - 60 Hz - 5 watts.

Uses the 3M Data Cartridge, model DC300 . This
MODEL 3M3 car tridge contains 300 feet of .250 tape in a sealed

container . Records and plays at 9600 baud NRZ, 4800 bau d P.E.
Nominal speed 8" per seco nd . Max . recommended flux density
1200 fc pi. Using four tracks, you can store nea rly 2 megabytes of
da ta on a cartridge. Cartridge measu res 4" by 6" . Turns coun ter
indicates ta pe po sition. Inter-re cord gap light gives mo re accurate
position 2 SI0 (R ) is NOT require d for use but is highly recom
mended for 8080 and Z80 systems.

NEW
AUD IO CASSETTE INT ERFACE* Phase Encoding inter
face for use with audio cassettes or NRZ recorders. Runs

2400 baud ph ase encoded on good qu ality audio cassette recorders.
May also be used with 2SIO (R) above to use the 2SIO(R) cassette
programs with your audio cassette player . Can also accommodate
" Tarbell " t apes and K.C. Std. tapes. $50.00, Wired & Tested .

$35.00, Kit Fo rm .

*NOTE: You do not require an interface with the 3Ml and 3M3
unle ss you Phase Encode. But, yo u do need an interface
to use the 2SIO (R ) with your own audio cassette .

" COMPUT ER AID" and " UNIBOARD " are trademarks of the
NATIONAL MULTIPLEX CORPO RATION. The 3M Data
Cartridges arc covered by 3M Patents and Marks . "U NIBOAR D"
Paten ts Pending.

~

MODEL 3MI - Uses th e 3M Data Cartridge typ e DCI 00A. This
~ cartridge con tains 150 feet of .150 tape and is th e
same cartridge used by H.P . and others. Runs at 4 800 baud NRZ,
2400 baud P.E. Tape speed adjustabl e but nominally set at
5" /second . Maximum recommended flux density 1200 fcpi.
Cartridge measures 2-1/8" by 3-1/4" . Thi s mod el is ultra compac t,
yet ext remely capable . It is intended fo r word processing, mailing
list use an d other applica tions requiring the compact storage of data.
Dat a locati on is by inter-record gaps and autom atic file search . See
Common Specs and 2SIO (R) below. 2SIO(R) is NOT required for
use , but is high ly reco mmended for 80 80 and Z80 users.

For 8080 and zeo users : Comes comp lete with so ftw are program
listings for the programs on the 2SIO (R) ROM bel ow. 6800
software is being written but not yet completed. Th ese programs
give FULL SOFTWAR E CONTROL.

CARTRIDGE AVAILABILITY Cartridges are made by 3M, lT C,
Wabash and others. They are available at aU computer supply hou ses
and mo st majo r computer service centers . We can also supply th em
at normal current list prices.

With 1 ROM for NR Z Casset tes $169.95
(Half of above Program)

With 2 ROMs for Dat a Cartridges and
P.E: . cassettes. $189.95 (Full Program)

Kit s available for $30 off ab ove prices.

MODEL 2SI0(R) 
(Assembled & Tested )

Contr ols your
terminal and one

or two cassettes or cart ridge uni ts. On board ROM (for 808 0 and
2 80) h as terminal and cassette software for t urn on and go
operatio n . NO MORE BOO TSTRAPPING. Plug in compatible wi th
Altair and IMSAI. Loads and dum ps memory in Hex fro m the
keyboard, formats tape files , punches tap e , functions as a word
processor and searches for files and four let ter strings within fil es.
Keyb oard controls th e car tridge uni ts abo ve on rewind and fast
for ward . Special keyboard codes enable you to dump and rea d
Pha se Encoded tapes as well as NRZ tapes . (Includin g K.C. Std. )
Call routines give access to these from you r softw are.

O VERSE AS: EXPORT VERSION - 220 V -50 Hz. Writ e Factory or - Datameg, BO ll Put abru nn , Munchen , Germany; Nippo n
Automation 5-16-7 Shiba, Mina to-Ku, Tokyo ; EBASA, Enrique Barges, 17 Barcelona , Spai n ; Hobby Data, Spirea Vagen

5, Malmo, Sweden; G. Ashbee, 172 Ifield Roa d , London SW 10-9AG .

For U.P.S. delivery, add $2 .00 ea ch item. Overseas and air shipments charge s collec t. N.J . Residents add 5% Sales Tax. WRITE or CALL
for fur ther information . Phone Orders on Maste r Ol.arge and Bank Americard accepted. -., ~

NAT IONAL MULTIP LEX CORPORATION 1. !AlldM~;J ~
3474 Rand Avenue , South Plainfield NJ 07080, Box 288 . Phone (201 ) 561-3600 '!WX 710 -997 -9530.
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CLEAR M EMORY {INDEX ED)

Fig, I, Sampie program containing a backward branch.

INCREME NT IN DEX REGISTER
BRANC H ALWAYS
RELATIVE ADDRESS TO BRANCH BACK TO A 04DThomas H. Hunt er

8991 Knoll Street
Allison Park PA ISI 01

ADDRESS INSTRUCTION COMMENTS

A04A CE LOAD INDE X REGI STER IMME DIA TE
A04B 00
A04C 00
A04D 6 F
A04 E 00
A04 F 08
A050 20
A05 1 17

Backward Branch
the Easy Way

for the 6800

Fig. 2. The "no t-50-easy aigorithm " worked ou t on paper,

Fig. 3, The 6800 machine language branch chart.

I
TAKE TWO'S COMPLEMENT
OF THE DIFFERENCE

assembier .. . which would
take care of calculations such
as this. •

The value for
lociuioo A05 1

\
5F §]

COUNT USE

101 - 99
102 - 98
103 - 97
104 - 96
105 - 95
106 - 94
107 - 93
108 - 92
109 - 9 1
110 - 90
111 - 8F
112 - 8 E
113 - 8D
114 - 8C
115 - 88
116 - 8A
117 - 89
118 - 88
119 - 87
120 - 86
121 - 85
122 - 84
123 - 83
124 - 82
125 - 81

2',

----<>0--
COMPLEMENT

COUNT USE

76 - B2
77 - 8 1
78 - BO
79 - A F
80 - A E
81 - AD
82 - AC
83 - AB
84 - A A
85 - A9
86 - A8
87 - A7
88 _ A6

89 - A5
90 - A4
91 - A3
92 - A2
93 - Al
94 - AO
95 - 9F
96 - 9E
97 - 9D
98 - 9C
99 - 9 B

100 - 9A

COUNT USE

51 - CB
52 - CA
53 -C9
54 -CB
55 - C7
56 -CB
57 - C5
58 -C4
59 - C3
60 - C2
61 - Cl
62 - CO
63 - BF
64 - 8E
65 - BD
66 - BC
67 - 8B
68 - BA
69 - B9
70 - B8
71 - 87
72 86
73 B5
74 - 84
75 - B3

A050 A052
+ 2 - A04D

A052 ADOS

I I
ADD 2 SUBTRAC T

DEST INA TION
ADDRESS

effo rt, huh?
The situation is enough to

make a person appreciate an

COUNT USE

26 - E4
27 - E3
28 - E2
29 - El
30 - EO
31 - DF
32 - DE
33 - DD
34 - DC
35 - DB
36 - DA
37 - D9
38 - D8
39 - D7
40 - DB
41 - D5
42 - D4
43 - D3
44 - D2
45 - Dl
46 - DO
47 - CF
48 - CE
49 - CD
50 - CC

COUNT USE

1 - FD
2 - FC
3 - FB
4 - FA
5 - F9
6 - F8
7 - F7
8 - F6
9 - F5

10 - F4
11 - F3
12 - F2
13 - Fl
14 - FO
15 - EF
16 - EE
17 - ED
18 - EC
19 - EB
20 - EA
21 - E9
22 - E8
23 - E7
24 - E6
25 - E5

would count A04F , A04 E,
A04D - three addresses,
Examin e Fig, 2 and appre
ciate the "rain dance" neces
sary t o calcula te the address
on paper. Look up 3 in the
" Count" column of the tab le
(Fig. 3), and then find the
corresponding number in the
"Use" column (in this case,
FB)_ Quite a difference in

"I have this 6800 rna-
chine language down

pretty well, but I keep gettin g
software bugs and it's always
because of a lousy backward
branch!"

Sound fam iliar? I don't '
know of anyo ne with a 6800
system who doesn't have this
problem. Mach ine language
programmin g the 6800 can be
quite simple . .. until you
have to calcula te a backward
branch!

The book says to add 2 to
the present location (in hex),
the n subtract from that the
dest ina tion address (in hex),
and then take two's comple
ment of the result as the
address to use. If you have
t rouble with that, don't feel
bad. I can't get it to come out
right, eit her. What I have
done is make up the accom
panying chart which is now
nailed to the wall over my
desk,

It is simple to use. Con
sider the example given in
Fig. 1, a program to clear all
memory, In order to branch
fro m A050 back to A04 D,
count (in decima l) from the
address of the branch instruc
tion (A050) to the target
address, In thi s case you
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SPECIFICATIONS:

8K SC · 8 Specificatio ns: ALL ADDR ESS, CO NTROL, AND DATA OUT LINE S
FULLY BU FFERED

•
QUANT ITY, DEALER, AN D CLUB INQUIFjIES INVIT ED

, .
PLUG IN- CO MPATIBLE WIT H ALTA IR" AN D IMSA I"

IC SOCKETS INCLUDED
S295.00 Kit - S394.00 Assembled - $2.00 Shipping and hand ling

•
·L1MITED TO CAPACITY OF STAND BY BATTERY

III SEflLS III

ELECTRONICS
BOX 11651, KNOXVILLE , TN. 37919

500 ns Max. (225 max
on request)

Less than 200 rna per
1024 words max imum

AMD 91L02 APC (low
power lK x 1)

+5 to +10 volts

1.5 to 2 Volt,
Automatic power
loss sens ing ci rcui t.
El iminates nee d for
switches.

8 ea. Spst. switches
in a Dip tC package.
(No longe r any need
fo r a soldering i ron
to ch ange address.)

+ 5 Vo lt regu lated : 4 ea. 7805 regulators
with individual heat
sinks to run cooler.

Address Sele ct :

Voltag e Supply :

Battery Standby:

Current Beq :

Memory Chip:

Access Tim e:

ALL ADD RESS, CONTROL, AND DATA
OUT LI NES FULLY BUFFERED

Circuit Board
Do uble sid ed. Gl0 glass epoxy bo ard
Plated through holes. 5 mil. t in minimum
So lder reflow processed
Solder mask on both sides of PC board
Component lay out si lk screened on

component side of PC board
Gold plated edge contacts
No jump er wi res used
Professional layout techniques used

Wait State s: NON E! Your wait lig ht
will not burn beca use
of a mem ory wait
state.

--------------------------------------------------j

Special FOR 19 READERS ONLY

WITH EVE RY PRE-PAID OR DER OF $500 OR
MORE, WE'LL GIVE A TI 1200 CALCULATOR
ABSOLUTELY FREE.

ORDERS IN BY THE 10TH OF DECEMBER
WILL ARRIVE IN TIME FOR CHRISTMAS .

TWX # 8 10-583-0075

___________ ____________ ______ __ ___________________J



I f the modern technician is
going to be successful

when working with digital
logic, he must have means of
" loo king" inside the circu it.
The most common way in the
industry is with the use of an
oscilloscope or logic anal yzer .
Both of these instruments are
great, but the cost puts them
out of reach for most experi
menters.

The Super prob e was
designed to be an inexpensive
piece of test gear which will
provide the necessary insight
into the digital circuit under
test. Thi s prob e is not a toy,
and will provid e th e user wit h
almost as much information
as a $3,000 oscilloscope,
whe n dealing with TTL or
DTL logic .

The probe has several
desirable features, aside from
the expec ted " 1" and "0"
indication. The fir st is a pul se
stretcher, and pul se mem ory.

Superprobe

modern replacement for the scope

C. Warr en Andreasen WA6JMM
P.O. Box 8306
Van Nuys CA 91406
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imm ed iatel y. The entire cir
cu it uses onl y two ine xpen
sive TTL 1( 5, three tran
sisto rs, and can, as seen in t he
photo, he bui lt into a handy,
han d-held probe. The unit
shown was built by W61LT.
On this very fine unit , Carl
used a secti on of fiber tube
for the bod y, and cast a tip
using casting resin (with a
glass cigar tu be as a mo ld). A
bit of po lishin g, drilling, and
handwork gives his probe a
profess ional look. The wire
co ming out of the top of the
unit is for power, which is
taken from the unit under
test. -

Parts List

IC1 - SN7404 IC
IC2 - SN7 400 Ie
0 1, 03 - 2N3904 tra nsisto r
0 2 - 2N3906 transistor
CR1 , 2 , 3 , 4 - 1N914 diode
A1 - 1k Yo. Watt re sistor
R2 - 10k % Watt resistor
R3·9 - 470 Ohm % Watt resisto rs
Ct , C2 - 200 p F capaci tor
C3 - 120 uF capaci tor (2 small
60 uF in parall el )
C4 - .1 uF d isc capac itor
LED 1·3 - A ny woe/colo r LED
desired

"'."

lim ited by Rl , in the event
th e probe is touched to high
voltage.

Yet anot her featur e of th is
pro be is that if the ti p is
touched to an o pe n circui t, o r
to a chain of floatin g inputs,
no light will light, thus
ide ntifying this condition

'",~.

"~ Q Op F

LED will remain lit until reset
by the operator , ca pt uring
an y stray pu lse. Anot her
impor tan t feature is high
impedance input. It will not
load the circuit under test.
The input is protected by t he
zener action of th e input
tra ns istors, wit h curre nt

rc
1404

"'"

~o.~~

F RO" C' RCUIT
U"~R T EST

Fig. I. The Superprobe. 'Note: C3 is two small 60 uF caps wired in parallel.

' .f~'"

.~

lHRUUNE®WAlTMfTER
0.45-2300 MHzjO.1-10.000 watts

Sti l l o n ly $110 most Eleme nts $35
W hat more need we say...

al"'"liiil.a ~!:~!~~~o~.~!~(~!~~~o 44139u • ,-UPhone:216· 248·1200 TWX: 810·427-2687
L -'= EAST: Lanc.PA 717· S69 ·0467 WEST:O jai,CA 805·646·7255
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Any time a high to low or
low to high transition takes
place, the " pu lse" LED will
f lash. The flash will be visible
even with very narrow pulses,
since th e probe will st ret ch
the pu lse widt h to a visible
f lash. If t he probe is in t he
memo ry mode, the pulse



Allan S. Joffe W3KB M
100 5 Twin ing Road
Dresher PA 19025

same mathem atical fashion as
we consider decimal, binary
or octal, they would form the
usual series:

- - for 16-fingered folk

The Frumious
Hexadecimal!

Beware!

H'13'
H ' A1'
'84'

How do we arrive at this
con clusion? The sum of the
rightmost column is fairly
ob vious, 3 plus one = 4. The
sum of the next co lumn
becom es equally clear if we
remember we are really
adding 1 plus 10 which equals
11 which equal s B in hex
notation.

Thus by the ti me we got
so me t hing like this, H
'3A7 8 ', its decimal value,
computed as follow s, really
climbs .

The value of ' B' is decimal
11.

The value of '7' is 7 times
16 or decimal 112.

The value of 'A' is 10
times 162 or decimal 2560.

The value of '3' is 3 times
163 or decimal 12,288 .
The value of the entire ex
pression is 14,971. If you
want some exe rcise you can
compute th e value of H
' FFFF' .

You may well ask, "Is
the re a justification for hexa
deci mal?" The answer most
definitely is, yes. It is the
same reason that octal is of
value. You can enter large
numbers in a system much
faster (fewer key st ro kes)
with octal than yo u can with
binary, and the same is true
of hexadecimal by several
orders of magnitude . Try
e xpr essing the numerical
value 14,971 in binary to get
the idea of just how time /cost
effective the higher valued
base systems are.

You can perform basic
mani pulations with hexa
decimal just as yo u can with
any other number famil y.
Take the simple example of
adding two numbers such as
H '1 3' and H 'A1':

he xade cim al ex p ress io n
ranges from 0 to 15, thi s
co mpared to O. and 1 fo r
binary, 0 to 9 for decim al,
and 0 to 7 for octal notati on.

In a two digit hexadecim al
expression, we can see the
rapid escalation of values.
Any digit in the col umn to
the left of the first digit is
multiplied by 16 to get its
abso lute value.

As an example, H '3A' is
numerically the sum of A
which equals 10 , plus 3 times
16 or 48. Thus H '3A' equals
decimal 58.

H ' FF' would similarly be
computed as the sum of 15
added to 15 tim es 16 . This
would equal decima l 255 .

If we consider four place
values of hexadecimal in the

next six sy mbo ls in order are
A, 8, C, D, E, F. These six
aIpha characters represent
number symbols fo r values
10,11,1 2,1 3,14,1 5.

If you encounter this num
ber family in computer litera
ture, you will generally find
that hexadecimal is indicated
in o ne of two general ways. H
'10' might be one general
form. The alternate form
dro ps the H but keeps the
single quote befo re and aft er
the number, '10' .

The place values for hexa
decimal , as might be ex
pected, rise rather rapidly due
to th e fact that we are deal ing
with base 16.

Confining our discussion
to whole numbers, the value
of the rightmost figure of any

B y this time words like
octal, binary, and

decimal, plus phrases like
base two or base ten have
liberally penetrated the con
sciousness of any 73 reader.
The sign of the I/O stands a
good chance of becoming the
thirteenth sign of the zodiac
for many hams.*

For those so afflicted, here
is one more number base
family to shake hand s with.
Hexadecimal or base 16 (hexa
meaning six and decimal
meaning ten . .. the sum
thereof being 16) has a
unique qual ity in that its
symbology uses both num
bers and letters.

The first ten state s are
con vention al, using the nurn
ber sy mbols 0 through 9. The
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Hi! We're..:~. ~

ynthesizer
When you comb ine all of the modules that

are part of th is pac kage including keyboard,
12- event sequencer and a four input s te r eo
mixer . it 's almost like baving 2 synthesizers
in a s ing le package. Wrap th em all in s turdy
road c ases and you bave an ins trument that
go es anywhere and does any job.

#4700/8 Kit - $499. 00
shipped ai r freight co l.

Now, if i t happens that you ar e a Pro
music ian , you really owe it to yourself to
check out our elec t ronic music synthesizer
packages. Li ke our 470 0/8 for ex am ple.
It costs about 50%o( what " mini" packages
from oth er manufacturers do - and you can
judge foryourse lf wheth er it 'S a mini or not .

THE GNOME MIC RO-SYNTHESIZER ki t
Th e Gnome can make outer s pace sound s

for rock mu sicians , de mons t r ate principles
of music and ac coustlcs for educator s ,
provide r hythmic pul s es and tones for
modern dance groups , create sound effec ts
for theatre co mpanies and is one of the
neatest toy s in th e world for an audiophile.

*3740 - $4 8.95 - + shi pping for 4 lh s.

OZ - MINI- ORGAN
OZ is pofytonic with over 6-1/2 octaves

to tal range from it 's 1-1/ 2 octave keyboard.
La rge sc ale integration & CMOS technology
al low battery power ed portabtltty. OUtput
j ac k and switch s e lectable stepormultiple
pulse trigger provide s simple synthes ize r
in terface. OZ bas a unique pr es sure
sensitive pitch bender that chromatically
transposes s ingle notes or whole chords ,
and a built in s pe ak er and amplifier.
#3760 - $84.95 - + shi pping for 12 Ibs .

And don' t forget. .. thes e two wer e Send TODAY for your FREE catalog
de signed to operate together in one of the wtthdetatls on thes e and dozens of other
mo st synergistic r el ationsh ips imaginable. f . at! PAIA kit
Just think, a completely portable polytontc ascm mg s .
synthesize r -like inst rument for less than,-ELECTRON ICS DEPT . H
you'd expect to pay for a gu ttar, Terrific! 1020 WEST WILSHIRE BLVD

OKLAHOMA CITY, OK 73116

r ~&(g;N<Ht1E '

~~!

The EGG· plug s into any stereo amp
to create soothing, flowing environmental
sound textu r es - and thr ough headphones
it's inc redibl e. The chords and not es
EXIST in your mind. They pan and swell
and phase the i r way th rough you r psyche
in unpredictabl e patterns never repeat ing .

T he combination of LSI or gan tech
nology with synth esizer- ty pe processing
and dig ital r and omizing/cont r ol elements
make th e EGG an altogether intriguing
package from either technological or
metaphy sical vie wpoints .

#37 90 $24.95 + $1. 00 shi pping
*EG G - Encephala-Gratification Generator

Im aginetbe roar of th e surf el ectroni cly
syn thes ized an d played through your ht-fi,
' 3711K $12.95 + $1. 00 shipping chg.

p .
Most of our kits a re mus ic ly r e lated;

but that doesn 't mean that you have to be
a pro-mus ic ian - or a mu s ician at all to
enj oy them. For instance:

Surf Sgnthesizel"

' For most standard FM sets - Genave 
Regency - Clegg - Drake - Wilson - Swan 
Sonar - Telecomm - Yaesu - Tempo 
Varitronics - IC-21 - SB144 - Johnson 
Ross & White. Standard - G.E. - Motorola &
Gladding.

Dealers! Write for ourspecial Distribution Price Program.
DELIVERY - 10 DAYS FR EE CA T A LOG

MANUFACTURINGI INC. I
2meter

K·W Manufacturing Company
P.O. Box 508

Prague, Okl ahoma 74864
Telephone: 405-567-2285

Zip

CRYSTALS
220MHz

State

K-W Manufactu ring, Inc.
P.O. Box 508
Prague, Oklahoma 74864
Phone: 405-567-2285

rn
M,,~y foc t\lr ing

I '~ I
Name

City

Address

H '1' (the carry)

" T he re are ma ny hea venly bo di es
directl y connect ed w it h amateur
e ndeavors. If you w ill locate t he
zod iac gro up Aq ua rius sp ill ing
s tar -st ud ded wa ter across th e
f irma me nt. y o u will no ti ce t he
wa t er fa lls near the base o f the
lit tl e known constellatio n of
An te nnaes. Obvio us ly th e gra nd
desig n is t o have Aq ua rius im
prove grou nd condu cti vity in t he
region of Antennaes . A lso not to
be o verl oo ke d is t he o r igina l I/O
star , Alta ir.

H ' 1'
H'2 '
H '4'

now loo ks like t his . . .

Chec king as befo re, in t he
o rigi na l prob lem H 'I A'
eq ua ls decimal 26. H '27'
equals deci mal 39 and th e
sum of 26 + 39 ~ 65. Our
ad d ition answer H '41' eq ua ls
4x16 + 1 ~ 65. Thi s intr od uc
t ion to hexadecimal sho uld
a llo w you to und erstand the
reference yo u will bump into
as you wander down the I/O
t ra il. -

H 'l A'
H '27'
H '41 '

Ho w did we arrive at th is?
Th e sum of 'A' plus '7' is
decima l 17. We ded uct t he
number of six tee ns we can
get ou t of t his first column
a ddit ion, and the remai nde r
becom es t he right hand f igure
in the answer. The int egral
number of sixteens is then
added to t he nex t co lumn as
a carry. Thi s next co lumn

To prove t he answer we
get th e decim al value of H
'13 ' which is 16 plus 3 or
decimal 19. H ' AI ' is eq ua l to
10 t imes 16 plus 1 or 161.
T he result of the addi t ion is
decima l 180. Our answer H
' B4' is th e sum of 11 t imes 16
plus 4, o r 176 + 4 which is
t he same decimal number ,
180.

Now let 's int roduce t he
element of th e "carr y" into
anoth er s i m pIe addition
probl em, adding H '1 A' to H
'27' :
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w-cost computing.n

altair™
Altair, from Mits, is the nu ber 0 name in microcomputers for

home, business, perd industrial applications.
Because the Altair was first, it has S8

p
standard in the industry.

More Altair 8800's are now operational than all other
mi " puters combined.

Whether you buy a $~95 complete co it* or a multi-disk
system for under $10,000; Mits will provi~, with thorough and

lasting support. Satisfied Altair users include schools, corporations,
small businesses, students, engiP~~rs,and hobbyists.

Altair hardware includes three microcOmp~!~~~;;~heAltair 8800a ,
8800b, and 680b. Mits has a completei$el~qtion of Alta ir plug

compatible memory and interface options, inQ'lutm19 the new Altair
16K Static board and Altair muttl-port serial and parallel I/O boards.
Also available is a complete line of Altair,peripherals including line

printers, CRT'~il:lp~;mpltiPledisk systems.
Altair software is by far the mos~99n1,l?lete and best for any
lcrocornputer. Our Extended BASIC5nd Disk BASIC have

recE1iV~~, industry wide ~991~i",forprogramming power and
effici~llcy; AppliCI:ltion pa~Ka ' 6S are available at many Altair

{ , .. ... Computer centersv
The Altair coiijputer IS , . • lution I oWcost computing. Shouldn't

~YOuwrite for more information including our free, color catalogue.

~ *The Altair 680b turnkey model.
q~ **Retail Altair computer outlets now opened in many large cities.

@& e DiJL]EK:50
M ITS, Inc. 2450 Alamo S.E./Albuquerque, New Mexico 87106



qu it s, too much and it
sat urates, generating a square
instead of a sine wave. Non
linear elements are usually
introduced to dea l wit h this
problem . One system uses a
lamp or therm istor where we
have connec ted R3. Current
sensiti ve elements such as
t hese, however, introduce
per tur bat ions d ue to th ermal
inertia . Ano ther met hod uses
a voltage sensitive element
like a zener diode, co nnected
in the posi t ive fee dback path.

Zener diodes, though not
su ffer ing thermal undula
t ions, have a deleter ious
effect on osci llator waveform,
ten ding to flatten the pea ks.
So we have introduced a
variat ion of t he zener idea;
ordinary silicon diodes CRl
and CR2 const itu te th e re
qu ired nonli near load, but
wavefor m distortion is mini
mized by the mitigating
effect of series resisto r R8.
This scheme y ields a good
sine wave wit hou t mak ing the
adjust ment of R3 terribly
crit ical .

A smatl de offse t results
fro m the constrai nt offered
by higher resistan ce in the
posit ive input of the oo amp
than in its negat ive input.
Hence offse t adjustment R2
is provided to set the average
ou t put level of the op amp to

the lowdown

positive feedbac k necessary
to susta in oscillation, is deter
min ed mainly by the setting
uf c utout adjustm ent R3 in
the negat ive feed back pat h.
However, feedback in a sine
wave oscillator is very critica l;
too little and th e oscillator

2

4

FREQ 8

(;

Dale an d Laverne Hileman
Hilem an's Mineral Maps
1132 Roseta Drive
Topanga CA 902 90

v-v-v IF Generator

dividing action of the net
wo rk gives the same amount
of feedback at any frequency.
The select io n of these capaci
t or s is d is cussed under
" Choice of Part s."

The gain of the amplifier,
an d hen ce th e am ount of

A major deficiency of
the older or less ex

pensive sine wave generator is
that its ou t put frequency
doesn 't go low enough for
many vita l pur poses, th e dial
t yp ica lly botto ming out at 20
Hz. A princi pal reason is the
unwieldy values of resistance
and capaci tance requ ired by
t he oscillato r to t une sub
audio frequenci es. The inst ru
ment described here was
designed specifically to co m
plement the wor kshop sine
wave generator by filling in at
the low end of th e spectru m.
It circumvents the tuning
p rob iem by providing a
num ber of discrete switc h
selected output frequen cies.

The freq uencies I chose
are 1 Hz and 2 to 20 Hz in
2 Hz step s (see Fig. 1). Given
different circ uit values, how
ever , th e inst rument is
capa ble of a much wider
range, as we will indicate.
Maximum output amplitude
is 3 volts rms or 8.5 volts
pe a k-to-peak. A pot-and
switch attenuator allows the
out put level to be set , with a
fair degree of precision , to
any value wit hin a range of 5
decade s. The unit is powered
by two 9 volt batteries of any
ty pe. Performance does not
suffer un ti l either batt ery
potent ial drops below 6 volts.

How it Works

As shown in the circuit
diagram , the sine wave gener
ator employs a com mon ICJ

the popul ar type 741, in a
Wien bridge oscillator. Thi s
kind of circui t is charac
terized by a fo ur-elem ent r-c
network co nnecte d in the
fee dback path of an ampli
fier. The four elements are
R6 in parallel with the capaci
tor selected by 52A, and R7
in series with the capacitor
selected by 52 B. Thi s net
wor k is co nnected in the
positive feed back path of
JC1, so oscillat ion occ urs at
t he frequency where zero
phase shift oc curs. The two
selected capac itors are always
equal in va lue, to kee p the
reactance of th e parallel co m
binat ion the same as the
series, so that th e voltage-

97



" -

fl 4 fl ~

82 00 100 ~

"I ~ OFFSE

"'--_ Y OUTPUT

ceed as follows :
1 . 5et offset adjustment

R2 to its minimum voltage,
or gro und, posit ion, MULT
swit ch 53 to the 1 position,
VAR contro l R13 to its max
imum ou tp ut posit ion, and
FREQ switch 52 to 20 Hz.

2. Connect a YOM to out
pu t te rminals J1. Set the
YOM to measure ac voltage
and adju st R3 to ob ta in 3
volts rms. (Don 't use the
"output" feature if yo ur
YOM has one, beca use its
coupling capaci to r may not
be big enough to pass 20 Hz
without some attenuation).

3 . 5et the YOM to
measure de voltage on its
lowest range, and adjust R2
to obtain zero volts .

4. Repeat steps 2 and 3
unt il no further adjustment is
necessary.

You may now calibrate
the VAR con t rol if desired . I
calibrated my instrument in
te r ms o f p ea k-t o- pea k
voltage, but you may prefer
to use rms instead. An oscil
loscope is more convenient to
obtain values in the former
units, a YOM in the latter.

If you have access to an
osci lloscope, check freq uency
and amplitude of the sine
wave at various switch posi
t ions. Var iat ions in ampli tude
a re caused by imperfect
matching of the capacitor
values. Error s in freq uency at
some switch positions but not

sa F AEQ CAf>ACITOll VALUE.eo, "'
,, CI'C I2 ' :. +.1

a C2 ·C I3· .15 + .15

• C ~ ' CI4. .re, C 4 ·CI ~ · ,, • C5- CIC· .06 8 _.0068

"
s " Ctl 'C I7 ' 05 _ .1)1

lOOK ,
" C7' C18 ' "• .. ce- c.e- .0 SS_ .(l1,
" cs-cae- _0 5S_.0 04 7

" " CI(loC21' ..,
" ec cn -cU' .~• .ol!lo

0"
'"" '" ".~, .• ,~, , u- ",= '' 'E6, . 11

Position 12 of 52 was left
unused to permit t he addition
of jacks for ex terna l capaci
tors, if tes t signa ls outside the
present frequency range of
the device are req uired .

Adjustment

If you are using precrsron
resistors for R6, R7 an d RB,
and have carefully selected
the capacitors, the proba
bili ty is very grea t that yo ur
ou t pu t freq uencies will be
right on the money, and all
you need for testing and
adjustment is a YOM. If you
wish to check o utp ut f re
que ncy , yo u will of course
need suitable test equ ip ment
such as an oscilloscop e with
accurate timebase . To adjust
th e sine wave gene rat or, pro-

Construct ion

The re are no special pre
caut ions to be observed in
construction. My instr ument
is bui lt in a 5-1/4" x 3" x
2-1/8 " LMB box chassis No.
136. This box is admittedly a
bit sma ll to co mfor tab ly
a cco m mo d a t e a l l t hose
capaci to rs, and you woul d be
smart to use a bigger one.

In my unit, th e IC and a
few other small parts are
w ired onto a perfboard ,
which is mounted to the
chassis box by a space r.

Th e batte ries are mount ed
inside the cover with dou ble
stick ta pe .

"'..
OUTPU T

by paralleling 0.5 uF and 0.1
u f , The two 0.5 s shoul d be
matched and so shou ld the
two O.l s. I used a capaci
tance bridge fo r this select ion
job. Of course, the close r the
actua l value of the capacitors
to th e f igures given in the
tabl e, t he 'more accurate will
be th e frequency sett ings.

If you don' t have a capaci
tance bridge, yo u can match
the capaci to rs in-circuit. Two
capacitors are matched if the
out put level rem ains the same
when they are int erchanged .
Ho wever, this cut-and-try
met hod is ted ious and tricky
at best. Th erefore. to keep
t h e adjustment procedure
reasonably short , we wiII pro
ceed on the assumpt ion that
you have someho w managed
to match the capac ito rs or
else don' t care if the output
level varies slight ly from one
frequency sett ing to the next.

Yo u may wish to extend
the frequency ran ge of your
inst rumen t. There is no lower
Ii mit, bu t the upper is
dict ated by the op amp itself,
out pu t amplitude suffering
beyond about 5 kHz. Using a
high freque ncy op amp (such
as the 7415 ) will extend the
frequency range to about 20
kHz. Also, it helps to connect
a small capacitor fro m pin 2
of the op amp to co mmon;
the value is best det ermined
experimenta lly bu t 250 pF
would be ty pical.

Fig. 1. LF sine wave generator, using Wien bridge oscillator.

, .'"" ,e ,

zero, as describ ed later under
" Adjus tment ."

Due to the shunting action
o f the network R8, CR1, and
CR2 , the formula norm ally
used to find the frequency of
a Wien br idge osc illato r does
not apply to our inst rument.
Furtherm ore, since this is a
nonlinear network, frequency
depends somewhat on the
amplit ude of the sine wave
a ppearing across it . As a prac
tical matte r, wit h R3 adjusted
to give a signal of 8.5 volts
peak-to-peak at pin 6 of IC1,
the osci llator f requ ency is f =
0.6/C, where C is the value
selected by 52A or 52 B, in
uFo

It is important to keep in
mind th at t tie setting of R3
does have an effe ct o n fre
quen cy. Also, be adv ised that
R2 and R3 interact slight ly.

Choice of Parts

Frequency is dete rmined
b y the two capacitances
selected and by R6, R7 and
R8. Precision resistors are

. reco mmended for use in these
latter three circui t locations
to give you the best chance of
achieving the same ou tp ut
freq uencies as mine. Also, a
precision resistor gives better
long-term stability than an
ordinary carbon composition
type.

Likewise, stability is best
served by using high quality
f iI m ca pacito rs. Cera mics
would be a dubious choice
due to rep orts of freq uent
pro b lems w it h stability,
leakage, tem peratu re sensi
ti vity, tolera nce, power fac tor
and just plain open circuits
(especia lly when capacitors of
this typeare obta ined on the
surp lus market ). Electro lyti cs
o r other ty pes that polarize
should not be co nsidered.

If you want the out put
amplitu de of the generator to
be exa ctly the same fo r every
setti ng of F REQ switch 52,
the two capac ita nce values
selected in each posit ion must
be matched exactly . Note
that most of the values in the
tab le were obt ained by co n
nect ing two capacitor s in
para llel. For exampl e, Cl and
C12 are each 0.6 uF, achieved
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potenti o m eter ,
MTC·' 3· L1
R3 - 5000 Ohm

--
others mean s inaccurately
selected values.

same percen tage and in t he
same direction, the problem
is easily solved by changing
the value of R8 as required,
to make the output fre
que ncies exactly correspond
to the dial mar kings. Raising
or lowerin g R8 by 20 per
cent lowers or raises the f re
quency by about 8 per cent.
However , varyi ng R8 changes
feedback, so you should
repeat th e adjus tment pro
cedure each time you try a
different value.

There are no special tricks
to operating the instrument,
bu t rem ember that the out
put is de coup led and a suit
ably large capacito r or so me
other means of de translati on
is need ed if yo u wish to dri ve
any conductor on which de is
presen t.

A small de offset appear
ing in th e output as th e min us
battery runs down can be
balan ced ou t, if necessary, by
touching up offset adj ust
ment R2.•

If all frequ enci es should Parts L ist

prove to be of f by about the B1, 82 - 9 volt battery

Cl -C22 - Film capacitors (val ues
given in table. see text for discus
sion of ma tching)
CR1, CR2 - l N9 14 d iode
ICl - Op amp. Fa irch ild Type
F U5B7741393 or eq uivalent
J l :- Dua l binding post, red a nd
black, H H Sm it h Type 269R B
Rl - 47,000 Ohm, % Watt resis
t or , 10%
R2 - 1000 Ohm miniature

Mall ory

miniature
p ot en t i om e t er, Ma llory
MTC·53 ·L1
R4 - 8200 Ohm. % Watt res ist or ,
5%
R5, Rl0 - 100.000 Ohm , % Watt
resisto r. 5%
RG, R7 - 1 mego hm, % Watt
prec ision resist or , 1%
R8 - 100.000 Ohm, % Watt
prec ision resist or , 1%
R9 - 9100 Ohm , % Watt resistor,
5%
R11 - 1 mego hm. % Watt resis
t or. 5%
R12 - 10 mego hm. % Watt resis
t or. 5%
R1 3 - 1000 Ohm linea r potenti
om eter
Sl - Toggle switch. double pole
single thr ow
S2 - Rotary sw itch. 2 po le. 12
pos it ion
Misc. par t s - Battery connectors
(2) , perfbcerd , knobs with indi ces
(3). suita b le chassis, mounting
hard ware. et c.

ZILOG Z-80 CPU CHIP
IN STOCKI
$75.00 (MANUAL INCLUDED)

The "last word " in 8 bit CPU's. You've read and heard about this fantastic chip with its tremendous
power and versatility. 158 different instructions including all 78 of the 8080A. Superior software
features include relative addressing, block data transfer and search, BCD d igit rotate, etc. Superior
hardware features include single phase TTL compatible clock, high clock frequency, no expensive
support chips (like 8212, 8224) are requ ired, on chip dynamic memory refresh circuitry. If you are
th inking about building your own computer from scratch then th is is the ch ip to use.

LIMITED QUA NTI TY - FIRST COME FIRST SERVED

Z-80 TECHNICAL MANUAL
The whole story, inside and out, on the Zilog Z-80. Includes complete explanation of the Z-80's
expanded instruction set . $7.50
rs. If you are thinking about buying an IMSAI or AL TAIR compatible Z-80 CPU Board then

WAIT! A t least until nex t month when S. D. Sales will announce its next ki t. It 's worth
waiting for!

S.D. SALES CO. P. O. BOX 28810 A DALLAS, TEXAS 75228
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G et the most out of you r
HT by building th is

inexpensive mob ile amplifier.
I must confess to begin with
tha t this idea was taken from
Moto rola's "Converta-Com'
consoles. I realize that my
unit in no way compares wit h
the Motorola unit, which was
designed along with th eir fine
HT220, but, not having an
overabu ndance of money and
already owning a Wilson
1402SM HT, I decided that
mobilizing my present HT
was the on ly way to go.

Like most amateurs, J have
accum ulated over the years
ma n y pieces of treasure
(junk); going through this
tr easure, I came across a CB
radio chassis and case which I
decided would make a good
housing for t he unit.

I started by strippi ng the
components from the chassis.
When I f inished the chassis it
was a pretty sad sight, and I
tho ught to myself , "Do you
really want to put you r
beloved HT into th is mess?"
But I had already spent the
t ime removing the o ld com
ponents, so I proceeded. The
face plate had a large hole
previously occupied by the
speaker. I slid my HT thro ugh
the ho le and it reste d on t he
f lat surface of t he chassis. I
installed two side rails on t he
chassis and a te nsion band to
the back of the chassis to
secure the HT once inserted . I
lined these contact surfaces
with suede leather to prevent
marring the exterior of the
HT.

Hav ing com pleted this
step , I inst alled a terminal
str ip on th e chassis where
connectio ns fo r the external
p lug of the HT would
terminate. I then checked t he
owner's manual for pin con
nect ions on the HT, secured a
male piug, heat ed up the
t rusty old soldering iron , and
started solderi ng a multi-cable
to the plug. Although there
were nine pins on the
external plug, it was neces
sary to use on ly five. The pins
and their uses are : pin # 1 - +
voltage; pin # 2 - receive
tra nsmit switch; pin # 3 
ground ; pin #4 - external
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$29.95 each
Wired and tested, complete with
K-1 elemen t

communicationl Ip~cialiltl
P. O. BOX 153

BREA. CA LI FORNIA 9262 1

(714) 998 ·3021

K-1 FIELD REPLACEABL E.
PLUG-IN, FREQUENCY
DETERMINING ELEMENTS

$3.00 each



speaker; pin #5 - mike
audio. After having soldered
the cable to the plug, I routed
the cable through a hole
drilled in th e face plate to t he
termin al strip previously
mounted in the chassis.
Terminal connectors were
installed and connected to
the terminal str ip.

I then cut a hole in the
face plate, installed a touch
ton e pad, and wired it to the
terminal strip.

My next step was to install
a speaker and connect it to
the terminal strip. Having
compl eted thi s, I then
mounted a mike jack to the
face plate and routed the
shielded cable to the terminal
strip.

Looking over my labors
and not ing all the empty
space inside the chassis, I said
to myself, " Why sett le for 2
Watts output?" So I began to
consider installing an rf
amplifier in the chassis.

After much inner debate, I
decided to purchase the
Heathkit HA-201 10 Watt
amplifier. The deciding factor
in this decision was the
reasonable price of the unit.

I hastily made a trip to the
local Heathkit Cente r and
purchased the kit. As with
most Heath kits, I had no
problem with assembl y and
was finished in a couple of
hours. I did have a problem
placing the circuit board in
the chassis. When I had
remo ved all the old com
ponents from the chassis, it
was left with many holes. I
had decided to discard Heath
kit's chassis and mount the
circuit board to the CB
chassis, but the transistor was
lef t with no heat sink due to
one of th e large holes. I made
a trip to a local electronics
store and picked up an alum
inum heat sink to install
under the chassis, thus pro
viding much better heat dissi
pation than that provided by
the Heathkit chassis.

I connected the coax
supplied by Heath kit fro m
the HT to the amplif ier and
from the amplifier to the
50- 239 connector which was
spared in the stripping opera-
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tion; the plus voltage lead was
terminated at the terminal
str ip. Placing th e HT in t he
unit, I carefully checked over
my work, not wanting to
watch it all go up in smoke. I
placed a Bird in-line watt
meter at the output and a
dummy load in place. I care
f ully placed +12.5 volts to
terminal #1 and negative to
ground, and turned o n t he

power supply. Observing no
sm oke or loud crac kling
noises, I turned on the HT,
keyed the hand mike, and
obse rved 5 Watts on t he
meter. Being brilliant enoug h
to realize that the HT on ly
put out 2 Watts, I said to
myself, "It's working!" Wh ile
keeping a close watc h on t he
meter, I tuned th e rf ampli
fier. Afte r I completed t he

alignment, the Bird watt
meter indicated 12.5 Watt s.
Listening to a nearby re
ceiver, the transmission was
loud and clear, and the touch
tone was adj usted to what
appeared to be a proper level.

Upon removing th e 50
Ohm dummy load and in
sta l ling a quarter wave
antenna, I easily brought up
the loca l repeater, but I



noti ced that the wattmet er
had dro ppe d to 7.5 Watts . I
real igned th e a mplif ier, thus
regaining the lost power. I
used the IT pad and had no
probl em.

Finishing up, I mou nted
co ntro l switches on the face
plate and a powe r plug to the
unit. I was now ready to t ry
it in my t ruck.

Wi th the engine off and
the wattmeter in line, the
o utput o nce again was down
to 7.5 Watts. I realigned the
a mplifier, br inging th e power

up. Check ing reflected power,
I discove red that the 5/8
wave ante nna showed flat .
Upon cranki ng t he engine, I
saw that there was no pro b
lem with rece ptio n - but
tr a ns missio n was another
story. Every arc, spark, and
whine under the hood was
presen t in the signal. Th roug h
a process of eliminat ion, I
det ermined that the noise was
e n tering the mike audio
input; thi s problem was
quickly solved with a 100 uF
elect ro lyt ic capacitor fro m

the wiper of th e 50k pot on
t he pad c ircuit to ground.

Now, back to the unex
plained prob lem of power
loss fro m the Heathkit rf
amplifier. I determined th at
the ou tpu t circu it was very
sensitive to changes in load,
however slight. I dec ided to
install the rf dete ctor circu it
sup plied by Heath kit fo r
alignment of the amp lifier . I
connected th is circuit to the
50 -239 connector inside the
chassis (terminated to the
fem ale meter pins at the back

of th e chassis) and, wit h a
Simpson 260 VOM, aligned
the amplifier while co nnecte d
d ir ect ly to feedline and
anten na.

A big advan tage to this
unit is that in no way does it
resemble a Cit izens Band
radio and, therefor e, it is per
haps less likely to be rip ped
off. The HT itself can be
eas ily removed fo r safe
keeping. I can just see a
would-be thief gapin g at the
large hole where t he HT had
been. •

- - a simple car voltage regulator

$22 for a Regulator? Never!

P. Sc ott Smith WB9 JS E
7723 West Bender A ve., Apt. 1
Milwaukee WI 53218

battery voltage increases to
13 volts, a small amount of
bias is ap plied to 0 1 base as
the diode begins to conduct .
If the battery reaches 13.6
volt s, t he zener diode will
conduct full y, dropp ing 1~ .O

volts and leaving .6 volts to
bias 0 1. When th is happens,
0 1 tu rns on fully, reduci ng
the voltage o n 0 2 base to
very close to zero . 02 turns
off, removing a ll voltage fro m
the field. No w the alte rna tor
output is reduced to zero, so
t he ba ttery receives no
charging current.

In act ual use, this entire
process happens very rap idly,
and the constant ly changing
a lte r nato r is i n effect
smoo thed out by the battery.
Battery voltage will always be
the zener diode voltage plus
the d rop across the base
emitter junction of 0 1, about
.6 to .7 volts . Resistor R3
limits the base current to a
safe value.

My unit was buil t on a
large heat sink with all parts
being supporte d by the tran
sisto r leads. Th is is not really
necessary, as both t ransisto rs
are ope ra ting as swit ches and
consume very little power.
The circuit has survived the
past winte r in my car, and has
a lways kept the battery
properly charged, and at a
fraction of the cos t of a new
regulator. It might be a handy :
circui t to keep in mind the
next time you are left with a
dead battery due to a faulty
regulator , or if you are doi ng
any ex perimentation with
windmill power and surplus
auto alternators. •

which is voltage sensitive.
Under normal co nditions,
with the engine run ning,
battery voltage shou ld be
approximate ly 13.6 to 13.8
volts, indicating the battery is
receiving a charge.

In order to best under
stand the elect ronic circuit, it
can be looked at as a swit ch,
either supplying no or full
voltage to the field windin g.
Start with a low battery
voltage. Diod e D1, a 13.0 volt
zener, does not co ndu ct as
long as the battery is below
13.0 volts. If D1 is not con
du cting, no bias is app lied to
01 base, keep ing 01 turne d
off. If 01 is off, 0 2 is on
fully, being biased by R2,
120 Ohms. It then applies full
battery voltage to the field
winding on the alterna to r.
This of course means the
a lte rna tor will put ou t full
vo lta ge t o the battery,
causing it to charge,

Now, as soon as the

will result in reduced output.
The output capacity of any
alterna tor is limite d by its
des ign, primarily the wire size
used . In fact, loading an alte r
na tor heavily will rare ly
da mage it, as it will pu t ou t
just so much cur rent, and
be y o nd t hat its out put
voltage will drop, limiting the
total po wer availab le.

In t he u sual elect ro
mechan ical type regulator, a
resistor is switched in series
with the f ield windi ng to
reduce the alte rnator output .
When the battery voltage
drops due to a heavy load,
the resistor is shunte d by a
pair of co ntacts o n the relay,

I G ~ I TION

S WITCH

A price of $22 for a new
volta ge regulator in my

automobile gave bir th to this
simple yet v~ry effective so lid
state replacement. The circuit
should be usable in almost
any negative ground system
using an alternator.

A few words about the
automoti ve battery charging
system will help in under
standing the ope ration of this
circuit. An alte rnator 's out
put voltage, and thus its
charg ing current , is co nt rolled
by varying the field current in
the alte rnator. Full volta ge on
the field winding will give full
ou t put fro m the alte rnato r,
an d red ucing the f ield voltage
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installation for fun and profit

Cash In the CB

Ward Lindsey WA4WOC
1580S.E. 32ndSt.
GainesvilJe FL 32601

I n the last two yea rs, the
demand for technicians to

install and repair Citizens
Band radios has skyrocketed.
With the expansion to 40
c ha n nels ex pe c t ed to
increase the number of units
in use, it doesn't look like the
supp ly of technicians will
catch the demand in the near
future. Your ham backgrou nd
may be all you need to turn
this shortage into a lucrative
part-time venture. With the
determination not to offer
you r services free of charge,
you can support your ham
habit ent irely from working
for CBers - at your co nve
nience. Whether yo u decide
to cash in on installations,
repair. or both, the business
opportunity is there. The rest
is up to you.

If you have installed a two
meter rig in your own vehicle,
yo u 've got the practical
ex perience necessary to start
into " installation for hire." If
not, you're sure to find
neighbors or relatives eager to
let you practice until yo u feel
c on f id ent that you can
suc cess fully complete an
installation in profitable time.
Two o r three will tell you
whether you've got the knack
for it. After you've done a
hundred, yo u can do it in
your sleep.

Compl ete s te p-by-step
instructions for doing installa
tions are beyond the scope of
this article. If you feel you
need t hem, you should
consider mowing lawns or
shoveling snow to earn ex tra
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cash. Mostly, this article is
intended to steer you away
from the disasters that can
befall even the simplest of
installations.

The typical CB installat ion
(a dash-mounted unit with a
trunk lip antenna) ta kes a guy
who's handy with a wrench
about an hour. The going rate
to perform such a service in
this part of the co untry is a
f lat thi rty bucks. The tools
required are a screwdriver, a
small crescent wrench, a
soldering iron and a 3/8" drili
with bits. A $15 swr bridge
completes a professional
installation . You can do two
on Saturday and st ill have
time left over to mow the
lawn, watch the ball game,
and work a little DX before
supper.

No commercial license is
required to do installations,
and a classified ad in the local
ne ws paper will net you
pienty of part-time business.
Have some business cards
printed and leave them with
the salesmen in the local
sto res that sell CB equipment
Having someone to refer his
custom ers to for installation
is a strong selling point for
the CB retail er. Very few
places that sell CB equipment
do their own installation
work. Word -of-mouth adver
tising may be all you need in
more rural areas.

Before you rush out to
make yo ur fortune in the
installation business, · there is
o ne pi tf all to consider.

Always remember that people
who pay someone else to
install their CB sets have no
kn o wl ed ge of electronics
whatsoever and are liable to
blame you for malfunctions
or operator error that is not
your fault.

Ask you r custome rs a few
quest ions before you agree to
do a job at a certain price.
What kind of vehicle does he
own? What kind of antenna
does he want? Where does he
want the antenna mounted ?
A roof-mounted antenna on a
station wagon takes a lot
longer than one hour. The
skill required to do a neat,
professional looking job of
running the coax. is greater,
and the risk of doing expen
sive damage to the vehicle is
multiplied. Don 't be ashamed
to refuse a job for these
reasons. If you decide to do
it, don't be afraid to charge
more for the extra work and
risk involved.

You should make certain
that the customer under
stands that alternator whine
and ignition noise are the
fault of the vehicle, not
necessarily the faul t of the
radio and absolutely not the
fa ult of the installat ion.
Usually these noises can be
eliminated or reduced to an
acceptable level by meth ods
discussed later, but if you
can't get it out it's his
problem. If you spend an
exte nsive period of time
eliminating noise problems,
t he c ustomer should be

required to pay a reasonable
fee for this service - above
and beyond the cost of the
installat ion .

Be sure that you and the
customer are in complete
agreement as to the location
of all components before you
drill any holes. There are a lot
of special installation too ls on
the market, but a ho le
remover isn't one of them.
While yo u are discussing the
locatio n of co mponents with
the customer, be as observant
as possible of detail. Always
be on the alert for snags in
the installati on itself. When
you see a good reason why a
particular co mponent should
not be put in a particular
locatio n, ex plain why and
suggest a location more suit
able. This not only makes the
job easier for you, but also
in c re ase s the custome r's
co nfidence in your ability,
which is an asset you can't
afford to be witho ut. Greate r
love hath no man than an
American for his automobile.

Take ten minutes to go
over every motion involved in
the actua l instailatio n. Look
closely at what you are going
to do before you lift the first
tool. This will cut the installa
tion time in half, because you
won't have to change your
strategy in midstream.

It is pro bably easiest to
run the antenna cable first.
This way, when yo u are ready
to run the cable under the
front of the carpet, the unit
isn't in your way. On a trunk
lip or dec k-mounted antenna,
feeding the cab le through the
tru nk to the back seat is
where you are going to cut
your hands. Get you rself a
broken antenna rod o r similar
st iff fish wire to do your
poking and probi ng. Once th e
fish wire is run, tape the coax
to it and pull it through.
AI ways try to run the coax
under the carpet on the pas
senger side. It 's a real pain
working under the steering
wheel.

The carpet in all sedans
has a split under the front
seat. You can pull the cab le
by hand st raight from the
back to this split, and then
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The high performance Hy-Gain 426 40- ~
channel AM/FM/CB antenna goes great with e
the Hy-Gain 9. Replaces standard ,auto an- i
tenna. Looks like original equipment. So you i
know it 's CB. But rip-off artists don't! -c

Now! Get the Hy-Gain CB system that's ready
for 40 channels when you are. Our out-of
sight Hy-Gain 9 (Model 2679) citizens two
way transceiver and Hy-Gain 426 AM/FM/CB
40-channel antenna.

The great Hy-Gain 9 transceiver goes out of
sight in the trunk or under the seat. All that 's
visihle is the hand-held MSR (microphone,
speaker and radio) Control Unit with built-in
mic and speaker. Disconnects easily. So you
can take it with you. Or store it away. Superb
performance includ es TV) filter to help pre
vent TV interference.

After January 1 and FCC acceptance, just
send Hy-Gain the certificate that comes with
the Hy-Gain 9. And $25 for remanufacture.
Hy-Gain will remanufacture your radio for all
40 channels! Offer expires June 30, 1977.

introduces
out-of-sight CB
that's ready for

40 when you are!

Hy-Gain 9 (model 2679) sells for $239.95 with Hy-Gain
426 AM/FM/CB antenna. Deduct $20.00 if you don't
want antenna.

$239.95

The following Hy-Gain 23-channel radios can be remanu
factured to FCC 4D-channel specifications after January
1, 1977 and FCC type acceptance.

681,682,2680,2681,2682,2683,2679,3084
If you currently own one of these radios, a 40-channel
certificate may be obtained from your Hy-Gain dealer.

We keep people talking.

I
II

C&SMARKETING ASSOCIATES
P.O. Box 165
Algood TN 38501
Call Toll Free 800-251-6771
In Tennessee call 800-262-6706
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reach from the fro nt to the
split and pull th e cable
through next to the transrnis
sian hum p. This is much
quicker than removing the
metal st rip that holds the
carpet down and runnin g the
coax along the side. If the car
has electr ic seats, remove the
st rip; you will never be ab le
to get your hand under the
f ro n t seat. The biggest
problem in running the cable
is placing it too near the clip
that holds the back seat
down. The cable gets pinched
when there is extra weight on
the rear seat and you'll have
an intermitt ent radio. You
have a tendency to look side
ways at a CBer when he tells
you t he radio won't work
when the wife and kids are in
the car with him, but the joke
is on you when you find the
proble m.

If the cable comes with
o ne of th o se solder less
PL-259 con nect ors, take it
and heave it as far as you can.
When you get good at
distan ce, pract ice for accu
racy. Buy a good con nector
and solder it on. It's a dollar
well spent. The cable th at
comes from the factory with
the connector attached is
usually OK, but inspect it
before relying upon it. When
you check "the swr, wiggle it
to make sure it isn' t inter
mittent.

The installatio n of the
antenna mount is up to you
and th e instructions. Follow
t hem a nd y ou sh a u ld
encounte r no great difficul
ties. Roof-mounted antennas
are easier to install if you
remove the dome light and
center punch a dent upwards
a litt le behind the light itself.
Headliners vary greatly from
vehicle to vehicle. The only
advice offered is be careful.
Very few cars have head liners
designed so that it is possible
to run the cable without
showing, and it is really easy
t o le ave wrinkles. The
slightest mistake st icks out
like a sore thumb. Never pull
any more of the headliner
loose from the roof than is
necessary to pull the fish wire
through. When drilling a 3/8"
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hole in the roof. slip a piece
of Y2" condu it over the drill
bit so that only abou t Y:z" 'of
t he b it protrudes. This
prevents you from drilling
thr ough the roof and int o the
headliner. Don't t rust your
reflexes to stop in time - it
will never happen.

Ante nnas are easiest to
install on pickup trucks.
There are three basic types of
headliners. One has a double
wall steel roof, one has a
foam-backed headliner glued
to the roof, and the third has
a cardboard headliner. When
removing the cardboard type
headliner to run th e coax,
take out only half the screws.
The headliner will hang out
of your way. If you make the
mistake of removing th e
headliner completely, it will
take you twe nty or thi rty
minutes to put it back - and
you are going to look like a
scene out of a Marx Brot hers
movie fighting to get it back
in place. On the oth er two
types, mount th e antenna
abou t two inches in fro m the
back edge of the roof. You
can then fish the cable over
to the sidewall and down. On
some trucks you will have to
drill a hole in the sidewall to
bring the cable out .

Mounting the unit itself
will present no problem on
dashes that are made of
metal. On plastic dashes, you
have to use bolts with nuts
and lockwashers instead of
sheet metal screws. A litt le
forethought and you are
hom e free. On most CBs, the
mike hangup bracket bolts
right to the unit. The only
warning in moun ting the unit
is to look behind where you
plan to drill on the dash
board . Many autos run a
power lead in th e lip where it
is most convenient to drill the
holes for the bracket. A hole
through this cable creat es an
unb eli evab le amount of
smoke.

On units that have two
power leads (one red and one
black), it is sometimes dif
ficult to find a place to secure
the ground lead. This is
especially true on late model
cars where the dash is all

plastic. If this is the case, you
can cut the ground wire short
and fasten it under one of the
screws that holds the case on
the unit. The unit will be
grounded through the anten
na, even if bolted to a plastic
dash. The hoi lead should go
through the firewall direc t ly
to the battery. You will
probably have to use some
zip cord to make it long
enough. Use butt splices or
solder the wires together 
don 't just twist and tape.
Splicing in under the dash or
connecting the unit to the
fuseblock is OK, but when
you are finished and there is
considerable alte rnator whine,
you are going to have to run
th e wire to the batte ry
anyway.

If the customer has
purchased a hump mount for
his uni t, th ere is one pre
caution you should take.
Never, never drill a hole
through the carpet withou t
cutting a plug out of it first ,
If you do, the pile catc hes on
the bit and it takes about a
qua rter of a second to put a
two foot run in the carpet.
Get an ice pick and punch a
hole through the carpet and
the floorboard. A sheet metal
screw will start righi in t he
hole without the need to use
a drill at all. Also, make sure
the screws you use aren't to o
long, or they will hit the
transmission housing. ~

Assuming the unit is
funct ioning and there are no
great noise problems, you are
ready to tune the antenna
Check the swr on channel 1
and check it again on channel
23. If the swr is higher on
channel 1, th e antenna is too
short. If it is higher on
channel 23, it is too long.
Adjust until it is the same or
as near the same as you can
get it on both channels and
te ll the customer it is flat.

The biggest headache in
mobile installations is engine
and electrical system noise. It
ranges from the pop of t he
firing spark plugs to the grind
o f e lec t r ic a l windshield
wipers. Some cases are for all
pract ical purposes impossible
to defeat. Most are at least

reducible.
Engine noise is a lot like

Iightning. It generates rf
throughout the spect rum and
is picked up by the antenna.
It is then detected just like
any signal on the band. Since
it is an amplitude modulated
signal, it gives the CB receiver
a fit. Very few noise blankers
or noise limiters in CB
receivers are effective against
t his noise, so the cure lies in
eliminating or reducing the
radiation of this noise from
th e e ngine compartment.
Groundin g straps on the
hood, with good metal-to
metal contact to the car
frame, is a good place to
sta rt. If this isn' t effective,
take a pocket size AM radio
and snoop around under the
hood until you find the
source of the noise. If you are
lucky, it may only be a bad
plug wire, but listen around
the distr ibutor and ignit ion
coil just the same. Fabricate
some sort of metal shield to
go around the culp rit and
ground it good to th e car
frame. Sometimes a poor
connection ·on the coax ial
shield will allow engine noise
to run rampant, but this
condition will show up when
you chec k the swr, If the
custo mer says he has no
engine noise at low speeds,
but it is terrible on the
highway, ' check to see that
the littl e ball on the antenna
rod has not been removed.
Corona discharge is often a
source of noise, so reme mber
when you have to tr im an
antenna rod to trim it from
the bottom.

If you have t ried every
th ing you know to eliminate
the noise and the customer is
still not satisfied, tell him the
only solution left is to spend
about thirty bucks for a noise
blanker. There is one on the
market, manufactu red by
TEST, called (appropri ately
enough) an Ignition Noise
Eliminator. It wor ks like the
e x t ender ctrcuit : in a
Motorola. There are four
wires to connect: one goes to
the ignition coil, one to
ground and th e other two in
series with the speake r leads.



Surplus Headset,Mod
no tanks needed

When the coil fires, it opens
th e speaker. There is plenty
of junk on the market for
CHers to waste their money
on, but this thing really
wo rks.

Alternato r whine is the
next biggest noise problem,
but it is far easier to defeat.
Running the hot lead directly
to the battery will eliminate
alternator whine almost every
time. If it doesn't, try an LC
filter right where the hot lead
goes into the radio. If neither
of these things work, it's a

A s supplied, the headset
from the WW II Tank

Transmitt er/Receiver Mark II
(Phot o 1) was about the
most uncomfortable thing
one could think of using. (It
may have been good bumping
arou nd in the tanks.) But it
can be easily adapted for ham
use, and as it sells on the
surplus market for $2.50 up,
it's actually a real bargain
when adapted.

Phot o 2 shows how to
adapt it for comfortable
usage.

The steps are as fo llows:
1) Remove (snap out)
both springs secured by
the web (former) head
band. Remove the web
strap.
2) Car efull y cut 2
cords o n each earpiece
which secure a rubber
protector. Remove the
rubber protector and
the cords from the 2
terminals on each ear-

good bet that there is a
grou nd loop somewhere.
Ground the chassis of the
radio and the ground lead (if
it has one) to the same point
on the car body. Check to
make sure that the antenna
mount is securely grounded.
Save buying an ex pensive
alternator filter as a last
resort, because it probably
isn't going to help anyway.

The smallest number of
noise problems comes from
accessory moto rs and defec
t ive equipment. The latter

piece. Be careful in
removing the nuts as
some of the machine
screws are not secured
inside the headpiece.
3) Remove the steel
st rap (it snaps off each
bracket). Remove the
brackets from the ear-

refe rs to bad alternator
bearings or a shot water
pump. The cure for these is
obvious. Fan motors, wi nd
shield wiper motors and the
like are so metimes the source
of irritating noise. The worst
offenders in this category
seem to be Japanese vehicles.
Feedthrough capacitors are
the best weapons against
these motors. On multi-speed
motors, you will need one
capaci tor for each speed, plus
one for the powe r lead.

At this point, if any noises

pieces. Break off the
o uts ide spring piece
from eac h bracket (this
for merly held the neck
steel strap to bracket ).
4) Braze (preferably)
or firmly solder the
stee l former neckpiece
to each of the springs

discussed so far are still in the
unit, you' ll just have to
remind the customer that you
wa rn e d h im this might
happen and hope you are the
wiser. You are going to find
noise problems that you can't
beat if you do many insta lla
tions, but the stubborn cases
are few.

Insta lling CB radios can
beco me a lucrative pastime
for an y amateur with the
a t t i t ude and pat ience
required to do a respectable
job. •

John A. Houser K2EE
23 Washing ton St.
Rensselaer NY 12144

removed from the web.
5) Secure a sta ndard
headset cord and attach
i t to eac h phone.
Reassemble the ex
tensible steel headband
and brackets to each
earphone, as shown in
Photo 2.•

Photo 1. Photo 2.
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- - red and green LEDs for the TR-22

Steve Ford WB8IMY
1481-A Tabor Avenue
Kettering OH 45420

Am I Really Transmitting?

cr ease the potentiometer
resistance until the vo ltmeter
across the diode reads 2 volts
(or whatever vo ltage your
LED req uires). Now just
measure the pot's resistance
at that point and let that
determine the value of the
dropping resistor.

With the resistors o ut of
the way for now, the time has
come to get down to the
nitty-gritty of the installa
t ion. I bega n by drillin g two
3/16 inch diam eter holes into
the fron t of the TR-22 (see
Fig. 2) throu gh which the tips
of the LEDs would protrude.
(Ho le size will differ with
other LEDs.) The internal
c irc uit ry was ca refu lly
cover ed with cellop hane
before drilling to prevent
metal shavings from causing
electrical chao s. Aft er filing
off the rough edges of the
ho les on the inside of the rig,
I to uched up the o utside with
flat black pain t where some
of the original paint had
flaked off dur ing drilling.

I decided to moun t and
wire the transmit (red) LED
first. The dropping resistor

.was conn ected to the positive
lead of the diode and an
insulated wire was . routed
fro m the ot her end of the
resistor to a nearby post on
t he transmitter board labe led
BT. It is located just behind
the crystal deck section that
holds the receive crystals,
near th e 4t h chan nel crystal.
It is clear ly labeled . The 12
volt source is present here
only when the transmitter is
keyed. Remember: Always be
c are f ul to o bse rve the
polarit y of the diodes. I ran
an insulated lead from the
negative side of the diode to
the closest gro und poi nt. This
happ ened to be the bottom
terminal of the squelch pot ,
that is, the pot terminal
closest to yo u when the
boltom of the TR-22 (the
transmitter board) is facing
up. Of course, any other
ground point can be utilized.

The power (green) indi
cato r was moun ted near the
top of the rig (as shown) near
the receiver board. After co n
neeting the dropping resistor

co nical sha ped dio des (3/8
inch long) were picked since
they would be easier to work
with. These surplus LEDs can
be purchased cheap ly and are
quite sturdy. I was lucky to
be able to get them in green
as well as red, so it was
decided that th e green LED
would be used as the power
ind icator and th e red LED as
the transmit indicator. It
wo uld be wise to choose low
current LEOs since they will
draw less batte ry power when
t he rig is portable.

Most LEDs are low voltage
de vices and will require
dro pping resistors in series
wit h them . I used 2 volt
LEDs and fo und that a 300
Ohm }'2 Watt resistor in series
worked best. As mentioned
before , however, LEOs differ,
so the proper resistor value
fo r your particular choice of
diode should be determin ed
by the circuit shown in Fig.
1. Before applying the supp ly
voltage (12 V de) to the
circuit, make certain that the
potenti ometer is set in the
position of maximum resis
tance and that the diode is
properly polarized with the
supply voltage. (The negative
side of the con ical LEDs is
often marked by a f lattened
edge on the diode itself.)

The next step is to apply
the voltage and slow ly de-

roof? Maybe yo u've been
sitting on the mike for th e
last few miles and the re·
peater has t imed ou t. Well,
it's anybody's guess because
it is just too dark to see if the
reI at i ve power meter is
moving or no t. Yo ur next
step will pro bably be to turn
on the loca l AM radio and
mutter to yo urself about why
you don 't have any indicator
lights on your TR-22.

If yo u've read this far, yo u
are probabl y nodding yo ur
head and smiling bitterly.
Well, cheer up, because a
solution is just paragraphs
away. Read on!

Installing the LED indi
cators in the TR-22 is a fair ly
simple projec t that can be
com pleted in one evening.
The result will be added co n
venience as well as a smarter
loo k fo r yo ur rig. There are as
many varieties of the LEDs as
there are ways of installing
them, so, even though my
steps in this project will be
detailed, it is up to the in
di vid ual ham to design
around his own particular
situation .

I sta rte d by acqumng
som e surplus LEDs a t the '74
Day ton Hamvention. The

+

L.E.D.

12 v dc

A h, th e Drake T R-22!
It's an extremely versa

tile rig at a sensible price.
This is a rig that has every
t hing for most FMers. Well,
almost everything.

Let 's say that you happen
to be cruising dow n a poorly
lighted thoroughfare at night
and you 'd like a little com 
p an y . Why n o t call
WB8XYZ? You grab the mike
and press the switch, but you
can't seem to key up the local
machine. Is your rig o n the
blink? Has your super mob ile
gain goo dy fallen off the

DC voltmeter

Fig. 1. Circuit for determining the value of the LED dropping
resisto rs.

lkn
1 Watt
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Fig. 2. Location of LEDs on the TR-22.
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A special thanks to Chuck
Bair WB8NTY for his tech
nical assistance. -
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lR-22
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@@
too! The results were quite
gratifying from such a simple
project.

to the built-in antenna.
After all the wiring was

completed, I set the LEDs
into the holes. Using a tooth
pick, I carefully dabbed some
quick drying epoxy cement
on the inside of the rig where
the diodes made contact with
the edges of the holes.

The end product still
draws curious comments at
ham gatherings and I often
take for granted that it has
saved me from a lot of guess
work and maybe from a little
potential embarrassment,

to the hot side of the diode, I
again routed an insulated wire
from the other side of the
resistor to the bottom side of
the TR-22 and found a 12
volt source at one of the
s wi tch terminals on the
volume pot. I used the
terminal closest to the side of
the rig (when bottom is
facing up) so that the LED
would be switched on and off
with the transceiver supply
voltage. I found a ground
poi nt for the diode on the
meter terminal that is nearest

exasperation explained

Dear Gabby

Ken Cole W7IDF
PO Box:5
Vashon WA 98070

Y OU won't remember,
but last year I wrote to

you about my husband (!)
John who was wasting what
could have been the best
years of our marriage (the
children are grown and out in
Oregon, making belts and
candles) fooling with radios
down in the basement and
having OX contests, whatever
they are. Needless to say, I
was never invited. He said
they use code and I wouldn't
understand. I don't want to
understand why they use
code - I can guess. Anyway,
you didn't exactly sprain a
leg helping me, but you
printed my letter and John
said they read it at his radio

club. He was furious, but at
least he spoke to me and got
my name right.

Now I've got a new prob
lem and this is your last
chance, Miss Know-It-All.
John met someone named
Oscar and now our TV
antenna is pointed up in the
sky and seems to creep
around. He says it's on
account of ghosts, but we
don't believe in them. And if
it's such a hot idea, how
come we still have rabbit ears
on the TV set and get wiggly
pictures when he goes down
stairs? You can imagine the
queer looks I get from the
neighbors when they ask me
about our funny TV antenna.
That smart-aleck bachelor
next door (nearly forty and
unmarried!) grinned and said
John is probably trying to
improve the vertical sink! He

works for a television station
and has a beard. Can you
imagine washing dishes in a
vertical sink? Help!

Exasperated

DearExasperated:
Your problem is not as

uncommon asyou may think.

1. R.F. processor
2. Noise blanker
3. Broadband
4. Spurious response
5. Digital readout
6. Ultra short wave
7. Perfect match
8. Gamma match
9. Disc cap

10. Image ratio
11. Traffic net
12. Touch pad
13. Phase distortion
14. Logic probe
15. Noise bridge
16. Delta tune
17. Terminal strip
18. Integrated circuit

Many husbands tend to relax
and fade into the basement or
the workshop when the
children leave. And some
times when they don't leave.
Instead of helping with the
housework, they go ape with
Oscar, EME, microprocessors
(there goes the Christmas
money) and other weirdo
stuff. Then we have to use
some kind of shock therapy
to break the spell and re
establish our authority.
Melanie, the wife of
WA 7KYI, came up with an
ingenious gambit she calls the
Glossary Game, and I
recommend it. Just read the
left-hand column and
challenge John to come up
with the matching defini
tions. The results may
surpriseyou.

Okay, sweetie? After this I
think he'll look at you a little
differently. Tell him that the
rule of the game is that if he
missed more than five he has
to go back to eleven meters
and start over. Try it; the
results may surprise you. -

A receiver
Volume control
All-girl orchestra
I gave at the office
Braille
Mini·ripple
Sol id gold zippo
Gampa
Beret
Count the mirrors
Spaced smakeys
Massage parlor
An ugly look
A debate
Part of a violin
Slap yo' feet on the Mississippi mud
Last act of the floor show
School bus route
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auto shutoff and all that

Gene Hinkl e WA5KPG
I/O Engineering
9503 Gambel 's Quail
Austin TX 78758

The Smart Charger

vo ltage to the charger's
terminal. As the battery is
charging, its voltage increases.
When the battery voltage
reaches the pre-set level,
zener diode 0 1 conducts,
turning on transisto r Q2 and
the relay. The charger's de
power source is then discon
nected from the battery, pre
venting overcharging. If the
battery voltage goes below
the thres hold voltage by a
small amount, the relay will
automatically connect across
the battery, again charging it.
Thus, the charger may be left
connected to the battery
without fear of overcharging.
Resistor Rf is used to provide
some hys teresis so the relay
does not chatter when the
threshold voltage is reached.
Rf is chosen for about 0.5
volt hysteresis. A 12 volt
lamp is used to show when
the charger is charging the
battery.

To furn ish the power
source at all times across the
charger's terminals, switch 52
grounds the threshold poten
t iom ete r so the output
voltage does not have any

. effect on the operation of the
relay.

If the ripple is too great, a
full wave bridge recti fier may
be subst ituted for the 15 ·
Amp diode. The meter may
be left ou t if it is not neces
sary to monitor the charging
current from the charger.

This charging technique
may also be used to charge
nicad batteries. A resistor
should be co nnecte d in series
with the batteries however. to
preven t excessive currents
du ring the initial charge
process. The resistor should
have a value to correspond to
the maximum charging cur
rent permitted. As the nicad
batteries co me up to voltage,
the charging current will drop
acco rdingly. When the pre
determined battery voltage is
reached, the current will go
to zero as the circuit is auto
matically disconnected. The
batteries will be thus pro
tected from excess currents
and destruct ion.

All of the part values are
not critical, and should be

VOLTAGE SENSITIVE SWITCH
WIT H HYSTER ES IS

with the automatic cut-off
feature. The t rip voltage for
the cut-off is adjustab le with
a variable resistor. Under
normal circumstances, the
trip point is pre-set with a
good, fully-charged battery
co nnected across the output
terminals.

Fig. 2 shows the schematic
diagra m of the battery
charger. With the output
voltage below the tr ip point
level. transistor Q2 is turned
on and the relay RLl is
closed, applying full outp ut

VOl.TAGE
TURN'OI'I'
RELAY

12VO<:lI7VAC I N~~"'_ _ --J

H IG... CURRU I T
POWER SUPPLY

matically turn itself off.
Thus, overvoltage protect ion
wou ld be inherent in this
design. Since I had already
t hought of oth er applications
for the hefty de power source
in the ham shack, I put in an
override circuit to the over
vo ltage sense circuit. By using
a Variac at the input of the
transformer, an adjustable dc
voltage was possible at the
ou tput when the manual
override was enabled. Fig. 1
shows t he ba sic block
diagram of the power supp ly

Fig. I. Block diagram of the battery charger with auto-tum-o ff
feature. Power supply can stand alone for general use. High
current power supply is a standard design. Relay interrupts
output when the battery voltage reaches the pre-set threshold.

W hile operat ing mob ile
on occasio n, I have

fou nd it necessary to recharge
a run-do wn battery. This is
particularly true when the
ham rig was left on inadver
tently all night. Contem
plat ing the need for a battery
charger. but not wanting to
pay the price for a new one, I
decided the junk box could
be put to good use. I already
had a 12.6 V ac, 10 Amp
transformer available and I
thought a simple rectif ier
circuit wo uld make a real
simple battery charger. How
ever, as long as 1was going to
the t rouble of making a
battery charger from scratch.
I decided to add another
dimension to the typi cal
battery charger circuit design.
An auto matic turn-off feature
'was designed into the charger
so a maximum charge voltage
could be obtai ned. Afte r the
pr ed et e rmi ned batte ry
voltage level was reached, the
charger circuit would auto-
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to furnish a relat ively sha rp
voltage threshold. The value
of the po te nt iometer may
have to be adjusted if the
zener voltage is changed
drasti cally. The relay was a
24 volt de surp lus ty pe
capab le of 15 Amps of cur
rent, but ot her typ es shou ld
wo rk equa lly well. Most 24
volt relays will work in a 12
volt circuit.•

4.7 K

n
6eOK

ADJU ST FOR RE LAY 
TRI P ON FULL

H';;';';'+-1'i---.---l~~~ CHARGE BATTERY

3.3K

,------------------------,
' RLI

III"'''24 VDC
DPDT

0'
2N4401

IN9 14

REL AY
HA LF OR CONTACTS
FULL WAVE
RE CTIF IER

'"5A ON/O F F ( HE AT S INK) 25A

~g::C~111:: ''' ! W11~k,'
POWERTRANSFO~'M",!', ---1-+---4---+--++-4---'
IOA ,12VAC

Fig. 2. Schematic diagram of the battery charger and high
current power supply with the automatic cut-off feature. A
manual override permits use of the power supply by itself for
general bench use.

chan ged accordingly to agree
with o ne's requirements and
jun k box. S u bs t itutions
should be made to keep th e
cost to a minimu m. The tran
sistors should be NPN ty pes
with reason able cur rent gains.
Mos t genera l pur pose ty pes
will work. The 3.9 vo lt zener
diode can be replaced with a
zener diode in the range of 2
to 6 volts. Its onl y purp ose is

Ever t Fruitman W7RXV
2808 W. Rancho Drive
Phoenix A Z 85017

using a bus-bar shunt

will give a 1000 mA or 1
Amp shunt.

A multi-range am mete r was
const ructed wit h t his meth od
in less ti me than it used to
take to make a single shunt.
Again, since .t he meter and its
leads are carryi ng only 50 uA
or 5 mA (whatever the basic
movement is), th en a chea p
m u I ti-posit ion switc h and
light hook-up wire will do the
job. Number 22 wire may be
used for shunts up to about 1
A.

This shou ld get some of
th ose low range mA meters
out of th e junk box and into
circulat ion . An d isn't t hat
like getting a new meter for
an old one? Althou gh a 5 mA
meter was used in th is
example, o th er meters may

be used. -Fig. 2. Mult i-range ammeter.

above and ad just the power
supp ly for, say, 2 Amps.
Th en slide th e plus lead for
20 divided by 2 or 1/1 0 of
full scale. Thi s will gene rally
prove to be adequate calibra
tion if t he stan dard is reason
a bly close. Later , when t tic
h igh c u rre n t supply is
f inished and a higher range
sta ndard is availab le, it will
take al most no effort to
touch up the calibrat ion.

If t he shunt turn s ou t to
be 10 inches long fo r 500
mA, th en halfway there, or 5
inches up fro m th e co ld end,

Leave a Iittl e mor e bus at
each end th an is needed. If
th e shunt is rat her lo ng, th en
slide insulati on over it before
t he f inal so ldering. Th e wire
may be wo und on a co n
venient coil for m in order to
mak e it somewhat more com
pact .

If a 0-20 Amp range is
need ed and th ere aren't mor e
than 2 Amps available, or th e
shack YOM doe sn't have a
high Amp range, all is not
lost. Set t hings up as shown

Simple

Remote Ammeter

Fig. 7. Setup for shunting
meter.

T his is really a simplified,
meth od f o r cutti ng

ammet er shunts. There are
two things that will not
happen. It will not be neces
sary to do any rea l deep
math, and th e mete r will not
get pinned d uring the cutting
process.

Th e voltage drop along a
piece of wire is proporti onal
to its lengt h and th e current
t hroug h it. If a piece of heavy
wire is hooked up as shown in
Fig. 1, a ll of t he sport is
taken out of makin g meter
shunts.

A power supply, ammeter,
resisto r, and the bus bar t hat
is about to become a shunt
are a ll co nnecte d in series.
Long thin flexible leads fro m
the 0-5 mA mete r may be
used. After all, th ey are going
to carry no mor e than 5 mAo
The nega tive lead is tie d to
th e power supply and bus
minus. The powe r is t urne d
on and adjuste d to give the
req uired cur rent. Th is is
show n on th e stan dard YOM.
The plus lead of the 5 mA
met er is to uched to th e bus
near th e minu s lead . The re
should be a small defle ct ion
seen on the meter. The lead is
then slid alo ng the wire unt il
ful l sca le d efl ection is
obtained. That point on th e
wire is marke d.

If a single range is all that
is required, it o nly rem ains to
solder th e leads in place . The
resista nce change at the point
of soldering will be small in
com parison to the resista nce
of th e meter . Therefore, th e
solder ing operation will not
upset t he calibration.
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THE 6 4ths SCALE
(4 X S IZ E )

Dennis Ke h l
3205 Conrad Dr.
Racine WI 53404

Fig. I.

- - the art of delicate measurment

Micrometers for M icrowaves

1RE A CING ' 1.18 ", ,,, I

I READI'IG · .3 8 2 ;".1

4, is to be read, the same
principle is used, First , the
'millimeters are read above the
reference line on the sleeve,
then th e half millimeter s are
read below the reference line
on the sleeve, and finally th e
hundredths of a millimeter
are read on the thimble. Add
these three numbers together
to obtain the reading.

T his article was not
inte nded to thoroug hly cover
all th e aspects of precision
measur ing, but it shoul d serve
as a refresher o n the basics of
measur ing with a scale and
micro meter, to speed wor k
on projects and to help
i nc rease t he quality of
projects . -

" U'ID "EDH'';"'l lIIolEH" t · .281

"' l~ IIolEHR "':m.[. 7D J 30

"'~ LF Mll l 'M ETE" '" 2':>
(- 5>

Fig. ], The microme ter,

REF ERENCE
l iNE

Fig. 4. The metric micrometer.

micrometer's anvils over a
clean piece of paper and
sliding it off the pape r.

To use the micro meter,
first close the tool down
gent ly onto the work to be
measured. Then, to read the
micrometer, as shown in Fig.
3, f irst cou nt th e number of
te nths of an inch o n the
sleeve, then count the nurn
ber of quarter tenths of an
inch on the sleeve, then count
th e number of divisions or
thousandt hs of an inch from
the zero mark on the thimbl e
to the refere nce line o n the
sleeve, and then add these
three numbers together to
obtain the read ing. If a metr ic
micrometer, as shown in Fig.

Usually a scale's graduat io ns
start at the end of the scale;
however , if the scale is o ld, its
ends are roun ded from use,
makin g it difficult to start at
zero . For greatest accuracy ,
align the first inch mark on
the scale with the edge of the
s to c k a r starting point.
Another t ip is not to measure
with the scale f lat o n t he
work piece, but with it ti pped
up on its edge to minimize
parallax.

Th e ot he r commo n
measuring tool that will be
discussed is the micromet er.
A micrometer is a very handy
too l to have aro und when
building UHF equipment. All
micrometers that read in
inc he s are graduated in
thousand ths of an inch and
have a range sta rt ing from 0-1
inch up to and beyond 60
inches. A good micro meter
that will last indefinitely can
usua lly be purchased for
approximat ely 20 do llars.
Care must be exer cised when
using a micrometer, because
it is a precision measuring
tool. It must not be dropped
and must be kept clean at all
t imes.

Before using the micro
meter, the measuring surfaces
of the too l must be cleaned.
Do this by lightly closing theFig. 2.

TH E IOOths SCA L E

(4 X SIZ E)

2 3

O ft en, during the eo n
. st rue tio n of UHF equip

ment, the amate ur radio
ope rat or may be slight ly
hindered by his unfamiliarity
wit h precision measuring
tools. Due to the need for
prec ise measurements of
lengths and diameters of com
ponents used at UHF fre
quencies, a brief discussion of
so me common measuring
tools might be appr opriate .

The first measuring tool
and the most common is t he
scale, more commonty known
as a ruler. A scale may not
seem to be a very accurate
measuring tool but, with the
pro pe r scale, lengths to
5/ 1000 of an inch can be
measured. The best type of
scale for general use is made
of stee l for lasting accuracy,
short, betwee n 6 and 12
inches long, so as not to be
awkward, relat ively narrow,
and thin, approximately 1{32
of an inch thi ck, to help
prevent parallax. A precision
scale is usually graduated in
sixty-fourths, as shown in
Fig. 1, or hundredt hs, as
shown in Fig. 2, of an inch. A
common precision metr ic
scale is usually grad uated in
half millimeters. The fine
divisions on these scales are
not designed to wreck the
reade r's eyes but a re
necessary to achieve the
highest possible accuracy.

Now, with the proper scale
selected, some tips for using
it properl y are appro priate.
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3 /4,1-1/4,2 METER BEAMS

HIGH PERFORMANCE
VHF YAGIS

r
n..
"f

CONVEASION KITAAX·2K

FOR
MAXIMUM

PEAFORMANCE
AND

VALUE

Cush Craft has created anot her first by making the
world's most popular 2 meter an tenna twice as good ,
The new Ringo Ranger is developed f rom the basic
AR·2 with three half wa ves in phase and a one eight h
wave matching st ub. Ringo Ranger gives an ext remely
10".. angle of radiation for bet te r s ign al coverage . It is
tunabl e over a broad freq uency ran ge and perfe<:Uy
ma tched to 52 ohm coax.

ARX-2, 131_160 MHz. 4 l!>s., 112"
ARX-220 , 220-225 MHz, 3 Ibs.. 75"
ARX·450, 435-450 MHz, 3 Ibs. , 39"

Omnid irectional

GAIN

BASE STATION

ANTENNAS

4.5 dB" - 6 ca"

---·...1 Pro~en perfor mance fr om ru gged, full s ize , 6 mete r beam s .
Ele m ent spac ings and lengths have bee n cSN full y e nginee r ed t o
gi ve hest patte rn , h1101l forward gain, good fron t to back ratio
and broa d f requency res ponse.

Booms are . 058 "'all and el ..", e llts a r e 3/4" ~ S/B " .1l49 w. 1I
sea mlen chrome fi nish al um inum tuhlng. The 3 and 5 element
beams hav e I 3/8" -1 1/"·'boomB. Th e 6 and l Oclcm..nt beams
hu e 1 S/ S" - 1 1/ 2" booms . All bndlets are hea vy p uge
formed aluminum. Bright fini sh cad plateduboltsare ad jus tahle
fo r lip to I S/B " masl on 3 and 5 element and 2" 011 6 and to
e le m e nt bea ms . All models may be mounted for hori1:on18 1 o r
ve rtl"al pola r lu.lion.
New featur es includ.. adjustable length e lements, k ilowa tt Reddi
Ma tch and bui lt- in coa x !i tting fo r direct 52 ohm feed . These
beams are factory marked and suppli ed with ins t r uct ions for
qu ick assembly .
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Prie, ; $249.00
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YKOT"""'II_ ' U.O, 'U,2 ' 2_' RIl '

Pria; $2$9.00

Bold ittk.hold or SSB with th ese
t ....o Iow cost twins. lCO M"Snew portable IC-202 an d IC·502 put it within
your reach wherever you are. You can take it with you to the hill top, the
highways , or the beach. Three portable wa tts PE P on t wo meters or six!

Hello, DX! Th e ICO~1 quality and exce llent receiver cha racteris t ics of this
pa ir make bul ky converters and low hand r igs unnecessary for getting
started in SSe.. VHF. You just a dd your linear amp, if you wis h, connect to
the antenna, and DX! With the 202 you ma y t a lk th rough OSCA R VI an d
VII! Even tr anseeice wit h an "u p" receh 'ing converter! Th e IC-50 2, simi·
larly. makes use-of six meters in wa ys t hat you would have al wa ys liked but
could never have before. In fact , t here are so many things to try, it' s like
openi ng a new ha nd.

Ta ke hold of Single Side Band. Ta ke hold of some excite me nt . Tak e two.

I I IICOMI

Yes. no lol..ICOM helps you stee r d ea r of all th e hassles of channel crystals. Th e new
IC·2 2 S is th e sa me surprisi ng rad io you 've co me to know and love as t he IC.ZZA,
except that It is totally crystal independent. Zero crystals . So lid state engineering
e nables you to program 23 cha nnels of your choice without wai t ing . NOIolI t he
ICOM performance you've de manded comes with the convenience you've wanted .
with your new IC. 22S. Price; S189.00

IC-21A 146 MHz FM l OW tr ansceiver - $399

DV·2 1 Digital VFO -$299.

(C-21A
• Low in termod, due to MO S-FET RF A mp and 5 hel ical resonator
filter, plus 3 I. F. f i l ters.
'I DG m odulati o n cont rol p ro vide s f or min imu m bandwidth and
channel sp latter.
• Virtually no intermod , due t o MOS-FET R F amp and 5 helical
cavities in the fro n t e nd plu s FET mixer a nd 3 I.F. f ilte rs.
• Variable output power. 10 watts o u tpu t o r another o ut put
between 500 milli watts a nd ten watt s ma y be se lected by an
external control.
• S.W.A. bridge, bu ilt right in to the fr ont pa nel of t he IC-21 A, is an
accurate me ter for VH F S.W.R . bridge. An invaluable aid in V HF
ante nn a experimen ts!
• The IC-2 1A contain s bot h the 117 V ac and the 13.6 V de power
supplies.

DV-2l
• Th e perfect com pa nion for your IC-2 1 or IC-21 A, the DV-21 is a
u niq ue digital sy nthe size r to co mp let e yo ur ICOM 2 meter sta t ion.
Th e DV-2 1 will operate in 10 kHz steps over the entire 2 me ter
ba nd . It ca n a lso sca n freque nc ies be ing used. Completely separate
selec t io n of th e transmit a nd receive is as simple as touching t he
kevs. Release the mic switch , a nd the rece ive fre quency is disp layed.
There are also two program ma ble memo ries for y ou r favo rite
simp lex-freque nci es. You wo n't be lieve the features an d ve rsat ility
of the DV-21 u nt il you 've tr ied it.
• Adva nced feature of the DV-2 1 - th e ab ility to capture 5 kHz
split te rtia ry wit h a 10 kH z synt hes izer. Th e 0.5 kHz offset provides
the mean to get exactly on the frequency ; bu t eve n in t he SCA n
mod e, t he cha nne l may be sca nned and u nde rstood.
• Th e DV-2 1 has its own built- in 117 ae power supply as well as the
ability to opera te from the 12 V dc line.

Now It's Crystal Clear
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MULTI-BANDHY-QTRAPDOUBLETS

Hy~ t reos 'II( ~

• Install Horizontally or as Inverted V
• Super-Strength Aluminum Clad Wire
• Weatherproof Center and End Insulators
In . tall"'; nori zo nl a lly o r 8. lin i nv ~rt...:l V. Hy· Ga in d<>llb l" l!<
"'i th Hy-Q (ra pa deh'".' tru e ha lf wavel ..n..,\h p<'rfo.m an.,..
On ~'''''J d"s ;j!n frt'q uency . Ma tched tr al'" , indi" idu a ll}' pr . _
tu ned f...-.......h band (ea tu...... laq: .. d i. m..t .. rroils that dewlop
a n u""pt iona lly '.'"rabl .. LIC ....t io and ' ''I")" hi l!h Q pe•.
fo.-ma....... M"" h8n_ lI)I su perio r Mhd a luminum Irap """".
inp pro vide max imu m prot«l ior'l a nd . uppon to Ih .. lNdj n ~

to i l. F.., ...·j th 52 ohm OGaX. Hy-Da in do"bl et>;.. m ploy &.uper.
st rength alum inum clad sinl(ko s tra nd . 1....1 wi.., " l....... nlll
t hat d<-(v det"riof'at;on from "" It wa ter and smok,, u'i l1 not
. I te t<-h ... withst a nd h urr i<:a ...,· hke wind•. SWR J... than
1.:;:1 DOa ll bar'lds. Stronll,lil':htwe i ~ht. wealherproofeenl..r
in" u )at<>r~ au' moldt'dfrom high im""ctey""lac.Hardware '"
" idate treated to MIL spec s, Heavily ...rrated 7·inch <'nd
In.u latars malded fromhigh impact cycolae increase l..akall<'
path ta appruxim..wl)' 12 inch"•.

su.....
3-Elernent Th underbird
for 10, 15 ;lind 20 Meters ____
Model TH3Mk3 ---

Price: $ 119.95 .----- -------
Hy-Gam's Supe r 3-elem ent
Thunde rbird delivers outstanding perform 
ance on 10, 15 and 20 meters. The
TH3Mk.3 features sep ara te and m atched
Hy-Qtraps lo reac h band, and feeds with 52
o hm coa x. Hy-Gain Beta Matc h pre sents
tapered im peda nce lo r mo st e fficient
3 band matchin g. and provide s DC ground
to elim inate precipitation siat ic, The
TH3Mk3 delivers m axim um FIB ratio,
and SWR leu than 1.5:1 at reson a nce on
all band s. Its mec hanica lly superior
co nstruction features tape r SW<llge d slotted
tub ing for eeey adju stm ent I:Ind larger
diamete r, Co mes eq uippe d with heavy
tillable boo m-to -ma st cla m p. Hy-Galn
ferrite balun BN-86 is reco m me nded for
use with the TH3Mk.3.

_. . ...... CENTER INSULATOR for

.:~~"~: I~: ;~,~~,~,~O~,~~~,~~,.~~,,c~,
•~ IS moldt'd from hIgh ,m"",,1 ()wl;le Hard"'"''''

is indIte treated to :-OIlL spo'Cs. Accepts V' or
li."'coaxialcable Shpl:. Wt.,O.61 bs $5.95
Order NO. 155

PORTABLE AN TENNA S
Rugged, durable, continuously 'oaded anten nas de signed lor
portable applications. Construc ted 10 withstand rough han
dling. Completely insulated with vinyl coating. Can be bent at
all angles without des troying or cracking protec tive finis I'! .
Cannot be acc identally short ed oul.
Frequency 136-470 M Hz lspecify mod el l
V$WR 2,0 to 1 or less
Loading Coil Plated wire, sil~ r solder, cad . p ta leQ

brass base
Model 274 - 59 .00 Model 275 - $7.00 Model 269 ~ $1.00

MOOEl 2 BOQ f(Jf 40 and SOmeIer>. JOe)' 10' ,-' 0... ,,,11. T,,"e;
Ord.., No, 380 m"imum I..galpo"",. ShPR-Wt.. 75 Ibs,S49.95

MOOEl SBOa lor 10, J5. 20. 40 and 80 mete... 94' ove(all , Tal<es
ma<LmUm legalpownShpg.WI .. 12,2 lb•. $79.95

Order No, 383

~_.

Ele ct rit::al TH&OXX TH3MkJ

Gain-averag e 8.7dB 8d8
Front-to -beck ratio 25dB 25dB
SWR (et reson ance ] Less than Less than

1.5:1 1.5:1
Impe da nce 50 o hms 50 ohms
Powe r rating MaKlegal MaKlegal

'" Me chanical
Longe st e leme nt 3 1.1' 27'
Boo m length 2 4' 14 ·
Tum ing radius 20' 15.7'
Wind load at 80 MPH 156 1bs. 103.2 Ibs.
MaKimurn wind su rvival 100 MPH 100 MPH
Net weight 57 Ibs. 36 1bs,
Mast diamete r acc e pted I %" to 21h" 11/4" 10 2V2"
S urfac e area 6.1 sq. ft. 4 .03 sq. ft.

BROAD BAND DOUBLET BALUN for f 0
thru 80 Meters Model BN-56 ,

_ The model 8:-l-lHi balun prm-id.... optimum
bala n"" of power to both sld~ of any doublel
and va~\ly Impro"~" the transfer of energy
f<om [....'<I line 10 a nte nna . PO"'er ca pac ity i.
1 KW !lC, Fealtlrrowrathrrproof,-unstruction .
and bUl lt' ln mountlnl: hrackets. $15.95
Shpll· Wt, 1 lb. O,der No, 242 ...

Hv-Gai n SING LE BA ND DOUBLET Mod e l HD ·4
High per(arn an«> single band dO'Jblel in. taU . horizontally or A<
Jnw n O'd\" Tak "" 500 "·atl. P E.P, SoJppl i.-d ....ith culling instruc
,ion. lOr 10. 15. 20.40 or 80 m"'ero perat;on. Complete "';Ih min
i"l",....,..nler.ndend insulators.50' RG5ilI U a nd n«eo.sa ry copper
cla d IOtra ncled . 1....1 " ; re , ShPl· WI , 3,3 lbs-
Qo-~e-r No. 2 14

.mwmmmm" END INSULATORS
for Doublets ~ (I (1f! r £1

Rug~cd 7-inch end insulators arc molded from high impact
cycolae lhat i5 heavily ...rrated to inc re a"" lea ka~e path ta
uppro. imately 1 ~ inch.o Available in pairo only, Shpg. Wt..
OA ll>. $3.95 Drder No. 156

6-Element Super Thunderblrd DX
for 10, 15 and 20 Meters Model TH6DXX

Pric e: $239.95
The Supe rThunde rbird TH6DXXoffers the
ullima te in triba nde r perfo rmance and
mec ha nical reliability for 10, 15 and
20 me ters. Separate Hy-Q traps, featUring
large diameter coils that deve lop an
exce ptionally favora ble LIC ratio and very
hlghQ, provide peak pe rfo rma nce on e ac h
band wheth er working pho ne or CWo
Exclusive Hy-Gain beta m atch , fa ctory
pretu ned, insures m enrnum gain en d
FIB reuc witho ut co m prom ise. The
TH6DXX feeds w~h 52 o hm coaxial cab le
and delive rs less than 1.5:1 SWR on all
bands. Mec h<:lnicarty s upe rior construction
feature s ta per swaged, slotte d tubing for
easy adjustment and readjustme nl and
lor large r d iamete r a nd less wind loading.
f ull circumferenc e co m pression clam ps
replace self-tapping sheet metal sc rews.
Include s large dia mete r, heavy gauge
a lumin um boom , heavy ca st alum inum
boom-to-m ast clamp , an d hea vy gauge
ma c hine formed ele m ent-to-boom
brac kets. Hy-Gem's ferrite ba lun BN-86 is
recomme nde d for U~ with the TH6DXX.
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Chan nels for transm itters
ope rating at 30 MHza nd
lower, Rated lOOwal l$in plit.
Price: $10.95

ModeJ No . 1608 Drake TV-3300-LP
lOOO watts max . below 30
MHz. Attenuat ion be tter than
8OdBabove41 MHz, Helps
TVi-I inter terence, as wellas
TVfrcn t-eod prob lems .
Price: $19.95

Model No . 1609 Drake TV·5200-LP

200 watts to 52 MHz. Ideal
for six meters. For ope ration
be low six meter s. use
TV-33()O-.LP or TV·42-lP.
Price: S19.95

Model No . 1605 Drake TV-42-LP

TR-4C SIDEBAND TRANSCEIVER

- Synthes ized' G eneral Coverage

- Low C o st - All Solid Siale • Buill-in AC
Power Supply ' S electable S j~ebands

• E xcellent P erformance

PRELIMIN....Ry SPECIFICATIONS' • Cove"ge; 500 kHz to
30 MHz . Frequency can be read accura tely to belle r Ihan
5 kHz . Sensilivily typiCally .5 microvolts lor 10 dB S +N/N
SSB and bette r than 2 microvolts for 10 dB S +N/N ' AM
• Seledable sidebands . BuUl-in power supply: 1171234
VAC '" 2'0% • tl lh. ACpowc, I-C'u,ce failSthe unil s.... itchu
automa tically to an intemal ballery pack which llseS eight
D-cells (not supplied) • For reduce d currcnl d,ain on DC
ope ration the dials do nollight uo unless a red pushb utton
on the tren t panel is depressed.
The pertormance. versatility. size and low cost 0' the
SSR-l make it idea l lor use as a stand-by amateur or
"avice_amateur ,ece iver. snort wa~e rece iver, CB monitor
racerva r or general purpose laboratory receive r.

Pr ice ; $350 .0 0

P O WE R SUPP L I ss
AC-4 P o we r S u p pl y .... . __ . $ 12 0. 0 0
DC-4 Pow e r Supply. . . . . _ . __ 13 5 .00

is a tour secuce filter
designed with 43.2 MHz
cut-ott and extremely high
atte nuation in all TV

L ·4B Linea r Amplifier • • • _ _•• . _ • • 895.00
.2000 Watts PE P -S SB • Class B Grounded

G rid - t wo 3-5002 Tubes • Bro a d Band

T u ned- Input • RF Negative Feedba c k •
Tra nsmitting A G e • D irec tional Wattmeter

• T w o Tautba nd Sus pension Meters . L-4B
13- 15116" W. 7·718" H. 14-5/16" D. WI.:
32 tbs. • Power Supp ly 6-3/4" W, 7·7 /8" H,
11" 0 , Wt . : 43 Ibs.
POWER SUPPLIES
A C 4 Power S u p p ly

DC 4 P o w e r Su pp ly

li near
Amplifie r

l·4B

L O W P A S S F I LT E R S FOR TRAN SM ITTE R S
have four p i sec t io n s fo r s ha rp cu t off
bel o w c h a n nel 2, and t o atten u a t e trans 
mi tter harm onic s fa lli n g in an y T V c he n 
nel and f m ba n d. 52 o hm . 50-2 39
connectors b ui lt in .

COM MU NIC ATIO NS
RE CEI VER

Model No . 1610
Drake TV-75·HP
Fo r 75 oh m TV coaxial
cable ; TV type
con nectors ins ta lled
Price: $ 9.95

Model No. 1603

Drake TV-300-HP
For 3 00 o h m tw in le a d
Price: $ 1.95

High Pass Filters
for TV Sets

SSR-1

Drake TVIFilters

p rov ide more than 4QdB a ttenu atio n a t 52 MHz
and lower. P ro te c t th e TV s e t from a m a te u r
transmitte rs &-160 me ters .

GENERAL: e All amateur bands 10 th ru 80 meters in seve n
600 kHl ranges e Solid State VFO with 1 kHl dial divisions
_ Modes SSB Upper and Lower. C W and AM e Built·in
Sidetone and automatic T/R switchinll on CW e 30 tubes
and semi-conductors _ Dimensions : 5Y."H. 'O~"W, 14~ "

0(1 4.0" 273 x 36.5 em). Wt.: 16 1bs. (7.3 kg).
TRANSMtT: _ VOX or PTT on SSB or AM • Input Power:
SSB. 300 w atts PEP ; AM. 260 .... atts P E.P. controlled
carrier compa lible with sse ttnee-s: CW, 260 ....atts •
Adjustable pi·network.

RECEIVE: _ Sensilivity be ater than Y, ltV to' 10 dB SIN _
I.F. Selec livity 2.1 kHz @ 6 ee. 3.6 kHz @ 60 ea. _ AGC
lull on receIve moces. variab le with RF !lain ceevcr. las t
allack and 510" retease with noise putse suppression _
Diede [).eteCler lor AM recept ion. P r ic e : 5599.0 0

3 4-PN B Plug·i n N o ise B la n ke r 100.00
F F -1 C r Ys t a l Cont ro l U nit , .. , 4 6.9 5
MMK-3 Mobi le Mo u n t _ _ _ 7 .0 0
RV -4C Remote V F O _. _ _ . 1 2 0 .00

2 Meter FMPortable Transceiver

Ama t eur Net $229.9 5
• SC PC· F requency C o ntrol
.1 2 Ch an n e ls wi t h Selecta ble X mtr Offse t s.

• All F ET F ro n t-end and Crystal F ilte r for
S u per b R eceiver Int e r m od R e ject io n .

• E xpa n d e d A n ten n a C h o ice .

• Low R ece iver Battery D ra in.
• T ra d it iona l R. L D ra k e Service B a c kup.

• S i ngle C ry s t a l Pe r Chan ne l.

MN·2000
2000 walls PEP

Price : $ 220.00

RF
W AnM ET E R S

Calibration Accuracy

COAX ANTENNA
SWITCH

(5% 01readinO+ 2 walls )
:1{5% 01reading + 20 ....atts]

j; (5% of read ing + 1 walt 1
±(5% of reading +10 walls)

1. 8- 54 MHz Price : $ 7 2 .0 0
20-200 MHz Price : $ 8 4.00

MATCHING NETWORKS

W·4
WY-4

• Con lrol unit works on 1t O/ 220
VAC , 50 /60 Hz . and sup plies
necessary DC 10 moto r.

• Excelle nt for sing le co ax l eed to
multi ban d qu ads or arrays of
monobanders. The live posit ions
allo w a single coax leed to three
beams and two dipo les. or oth er
similar comb inations.

• Control cable (no t su ppli ed)
same as for HAM-M rota tor.

• Se le c ts a nte nn a s r emo te ly .
grou nd s all unused an tennas.
GNO posi tion gr oun d s a ll an 
ten n as whe n l ea .... in g slation .
" Rain-Hat " constru ction shie lds
molor and swit ches.

• Motor: 24 VAG, 2 amp. l ubr ica
l ion good to - 40°F .

• Swi tch RF Capabili ty : Ma ~ imum

legal limit Price; $ 12 0. 0 0

200 watts
W ·4 2000 wens

WV.4 100 walls
1000 watts

• Motor
Contro lled

Reads lorward and rene etee PO....er directly in
wails (VSWR from nomogram]. Two scales in
each direction. Size: 5 ~1 '·H . 3~"W. 4~D (14,0 x
9.5 " 10.2 cm)

Mo1el Full SCale

• Remote

MN .4
200 ....alls

Price : $ 110.00

..
h_~--

RCS-4

1 1 7

General: _ Inle9ral Wattmeter reads lo' ....ard po·...." in
waus and VSWR d" eclly: can be calibra ted to read re
ueeteepower . Matchcs 50 ohm t,an smill. r output to coa x
antenna !eedline witrJ VSWR or at teast 5:1 _ Covers ham

~:~~~ :~it~~U.l ~ i:~t~r~. ,::/76~~~. i;,, ~r (~ ~ ~Ow;t~;~~n: 1---- -'--- --'---- ---- - - - - - ---- - --- - -'----'-- - - - - - - - - - -
203 crnl. MN·2000. 14~ '"D (36.5 cm).
• Continuous Duty Output: MN·4. 200 walts: MN-2000.
1000 watts (2000 walts PEP) • MN-2000 only: Up 10 3 all
tenn a connec tors selected by Iront PMel swnc b.
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THE WORLD'S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT

RX28C 28-35 !o.fHz FM receiver with 2 RECEIVERSpole 10.7 MHz crysta l filte r 59 .95 RF28 Kit 10 meter RF front end 10.7 :\IHz
RXSOC Kit 30-60 MHz revr w/2 pole 10.7 output . . . . . . . 12.50

MHz crystal filter 59.95 RF50 Kit 6 meter RF fron t end 10.1 MHz
RX I44C Kit 140-170 MHz r CYI w/ 2 pole

•
outp ut 12.50

10.7 MHz crystal filter 69 .95 RF144D Kit 2 meter RF fro nt end 10.7 MHz
RX 144C wtt. same as above - factory wired ou tput 17.50

and tested . .. 114 .95 RF220D Kit 220 MHz RF front end 10.7 MHz
RX2 20C Kit . 210-240 MHz rcvr w/ 2 po le o ut put 17 .50

10.7 :\fHz crysta l filter 69.95 RF432 Kit 432 MHz RF front end 10.7 MHz
RX220C Wrr same as above - factory wired o ut put ...... - 27.5 0

and tested 114.95 IF l O.7F Kit . 10.7 MHz IF module include s 2
RX432C Kit 432 MHz revr w/2 pole 10 .7 pole crystal fil ter 27.50

MHz cr¥stal filt er 79 .95 FM455 Kit 455 KHz IF stage plus FM
RXCF accessory filter for above rece iver detector 17.50

kit s gives 70 dB adjacent chan nel AS2 Kit audio and squelch board 15.00
rejection 8.50

TXI44B Kit . transmitte r exciter - 1 watt - TRANSMfITERS
2 meters .S 29.95 TX432B Kit. transmitter exciter 4 32 MHz 39.95

TXI 44 B WIT.. same as above - factory wired , TX432B Wrr same as above - factory wired
and tested 49.95

< ···:V and tes ted 59 .95
TX220 B Kit . transmit ter exciter - 1 wat t - TX I50 Kit 300 milliwatt , co mplete 2

220 MHz . 29 .95 meter tran smitt er,
TX220 B WIT. . same as above - factory wired less crys ta l and mike 19.95

and tested 49.95

PA250 1H Kit . 2 meter power amp - kit 1 w in POWER AMPLIFIERS
- 25w out with solid state switch-

PA144 / 25 Kit . similar to PA14 4/ 15 kit excepting, case, conne cto rs 59.95
PA2501H W/T . same as above - factory wired 25wout 49.95

and tested 74.95

~
PA220/ 15 Kit. similar to PA144 /15 for 220 MHz 39.95

PA4010H Kit . 2 mete r powe r amp - lOw in - PA432! IO Kit . power amp - similar to PA144 / 15
40w out - relay switching . 59. 95 except lOw and 432 MHz . 49.95

PA4010H WIT. same as above - factory wired PA140! lO lOw in - 140w out - 2 meter

and tested 74.95 amp - factory wired and tested 179.95

PA144/1 5 Kit . 2 met er power amp - Iw in - PA140!30 30w in - 140w out - 2 meter

15w out - less case, conn ector s amp - .factory wired and teste d 159 .95

and switching 39 .95

PS15C Kit 15 amp - 12 volt regulated POWER SUPPLIES
power sup ply wlcase, w/f old-back O.V.P. adds over volt age prot ect ion to
current limiting and overvoltage yo ur power supplies, 15 VDC max 9.95
protection 79.95 PS3A Kit. 12 volt - power supply regulator

PS15C WIT same as above - factory wired card with fold back current
and tested Q4.95 limitin~ 8.95

PS25C Kit 25 am p - 12 volt regulate d PS3012 new com mercial du ty 30 amp
power sup ply w/case, w/ fo ld-back 12 VDC regulated power sup ply
current limiting and overvoltage w/ case, w/fold back curre nt limit-
prot ect ion 129.95 ing and over voltage protection ,

rs25C WIT same as above - factor y wired wired and tested 239.95
and tested 149.95

RPTI 8 Kit repeater - 10 meter TBA REPEATERS RPTI44 repeat er - 15 watt - 2 meter -
RPT28 repea ter ~ 10 meter, wired & facto ry wired and tested 695.95

tested . TBA RPT22 0 repeater - 15 watt - 220 MHz -
RPT50 Kit repeater - 6 meter . . . . TBA facto ry wired and tested 695 .95
RPTSO repea ter - 6 meter, wired & tested TBA RPT4 32 repeat er - 10 watt - 4 32 MHz -
RPT144 Kit repeater - 2 meter - 15w - factory wired and tested 749.95

complete (less crystals) . 465.95 DPLXI44 2 mete r, 600 KHz spaced d uplexer ,
RPT220 Kit repea ter - 220 MHz - 15w - wired and tuned to frequency . 399.95

comp lete (less crystals) . 465.95 DPLX220 220 MHz du plexe r, .....ired and
RPT432 Kit repea ter - 10 watt - 432 MHz tuned to frequency . 399.95

(leu crysta ls) 515.95

TRX 144 Kit case and all component s to build T RAN SCE IVERS OTHER PRODUCTS BY VHF ENGINEERING15 watt 10 channe l scanning 2
mete r transce iver (less mike and
crystals) _ . .. . 219.95

COl Kit to cha nnel receive xtal deckTRX 220 Kit . same as abo ve except for 220 MHz 219.95 w/ diode swit ching _ _ 6.95TRX 432 Kit same as above excep t to watt and CD2Kit 10 channe l xmit deck w/switch
432 MHz 254 .95 and trim mers 14.95

CD-3 Kit UHF version of CD-l deck, needed
SYNTHESIZERS fo r 4 32 multi-channel o perations . 12.95

SYN 11Kit 2 meter synthesizer, t ransmit off sets
COR2 Kit complete COR with 3 second andprogrammable from 100 KHz - 10

. 3 min ute timers . 19.95
MHz, (Mars offse ts wit h optiona l

169.95 ttJ@] SO Kit 10 channel auto-scan adapter
adapters) •• ••

.~ --" for RX with priority. 19.95
SYN II same as above, wired and teste d 239.9 5 Crystals we stock most repeater and sim-

plex pairs fro m 146.0-147.0 (each ) 5.00
,-, WALKIE TALKIES

CWID Kit 159 bit , field programmable, code

HT 144B Kit . 2 meter , 2w, 4 channe l, hand
identif ier wit h bu ilt-in squelch tail

""-"
and ID timers 39.95

held receiver with crys ta ls for CWID . wired and tested , not programmed 54.95
146 .52 simp lex 129.95 c\VID . wired and tested , programmed 59.95

NICAD battery pack , 12 VDC, lh amp. 29.95
Microph one 2,000 ohm dyna mic mike withNICAD battery charger 5.95

P.T .T. and coil cord 9.95Rubb er Duck . 2 meter, with male BNC con-
nector 8.95



CD-2 Crystal Deck

TX 144B or TX220B Transmitter Kit

Designed to pro vide multi-channel op eration for
the TX-series tran smitters. It features an extra set
of contact'> th at may be wi red to th e CD-l crys tal
deck for 10 cha nnel t ranscejve. The ex tra co ntacts
may also be used to switch L.E .D. ind icat or s. The
swit ch has 11 pos itions.

A one wa tt exciter using fo ur RF tran sistors, two d iode s,
and one integrated ci rcuit. T he RF tr ansistors are
operating well below the ir rati ngs allow ing long keying
periods without dama ge. _ Nomin al output 1}S watts _
Deviation adju sted to 10K Hz _ IC audio with cl ippin g and
acti ve filt er _ All sp urious ou tp uts down 30db or more 
Temperature compe nsauco crystal trimmer _ Zener
regulated osc illator _ U'>CS readily available 12 o r 18 MHz
crystals ( 18MHz fo r 22 0) _ All tuning coil.. prewound _
Predrilled and tinned G·10 Circu it bo ard

WORK ALL REPEATERS WITH
OUR NEW

SYNTHESIZER II

The Syn the sizer I I is a two meter frequency synt he sizer.
Freq uency is adju sta ble in 5 KHz steps fro m 140 .00 MHz to 149.99 5 MHz with
its d igita l readou t th u mb wheel switc hing. Transmit offset s are d igita lly
program med on a d iod e matrix, and can range f rom 10 KHz to 10 MHz. No
add it ion al compon ents are necessary !

Kit . . . . . . . . . $ 169.95 Wired and tested . . . $239.95

CD·' Crystal Deck

~
\ i ' .

"
, .., . . """

PA144/15 - 15 Watt Power Amp lifier

POWER GAIN; 12 db nomina l, INPUT POWER; 2
watts max ., INPUT VOLTAG E; 12 to 14 vol ts DC
negat ive ground , INP UT CUR RENT ; 4 amp s max.,
STANDBY C URRE NT ; virtually insign ificant,
INSERT ION LOSS; less th an 1 db on receive,
DUT Y CYCLE; 50% or less. Con sists of drill ed
glass PC Board , heat sink and all co mpo ne nt s.

A ten channel receiver crystal deck whi ch utilizes diod e
switching to selec t th e c rystal pos ition requ ired.

RP T 1448 0<" RP T 2208 Ki t . $ 465 .96
RPT 4328 Kit 515.95
RPT 144 8 Of R PT 220B

laet or y wired and I ted 695.95
RPT 4328 factor y Wifed ..nd t e:ned •.. 795.95

IF YOU ARE

ON 144,220

OR 432

AND HAVE WORKED A REPEATER...

It was probably
this one .

Cap able of sca nning up to 10 channe ls. Scan delay
allows both sides of a conversatio n to be
monito red witho ut the scan sta rt ing each t ime the
carrier dr op s. Th e priority fea ture allow s the user
to program the scanner to re turn 10 his favorit e
channel whe never it is act ive.

SC-3 Scanner

RX144C or RX220C Receiver Kit

Complete wit h cab inet, speaker, hardware , L.E.D.'s, all accesso ries and full assembly inst ruct ions.
(Crys tals and microphone not included.)

SENSIT I VITY .3uV for 20db quietin g. SQUELCH
THRESHOLD .2uV. AUDIO OUT PUT 2 watts .
STAB ILITY better th an - .002. IMAGE
REJECTI ON 6Odb. SPURIO US REJECTION
greater than 6Odb. IF RE JECT IO N 80db. F IRST
IF 10.7 Mhz. SECOND IF 455 Khz. BANDWIDTH
15 Khz at 3db, 60 Khz at 30db (40 Khz with
o pt ion al 4 pole f ilter). CR YSTAL 45 Mhz para llel
at 20pf (HC/2SU hol der). :

The RP T 1448. RPT 220 8 and RP T 43 2 ilfe
self.conla ined - ilil sol id stat l! mach ine s. Con
>CrVil lively filled. h igh qUilli tv componenlS.
assu ees EXCELLEN T R ELI AB ILIT Y. CiIt'elul
co nsider a l io n has b!!en gi ven to both infef fac i"'l
and ecover fle"ib ility

Build a2 meter or 220 MHz Transceiver
10 Channel Scanning ... 15 Watt

You can put it all together for only $219.95



TEN-TE e

S S K - l : Chro m e
plated - $ 29.95;
Bl a c k Wrinkl e
Finish - $ 23.95.

11i1r

KR50A

Model 245 CW Filter . ......$ 25.00
Model 249 Noise Blanker . 29.00
Model 252G Power Supply 99.00
Model 262G Po....er SupplyfVOX.. 129.00

wave. R F wat t met er . SWR met er. Power
required 12·15 VDC @ 8 A, max . Co nst ruc
tio n: a lumi num cha ssis, top and front panel,
mold ed plast ic s ide pan els. Crea m front
panel, walnut vinyl top and end tr im . Size:
HWa 4 %" x 7"' K 8". Weight 2 % tbs.
Argonaut . Mode l S09 ... . •. . . . . . S329.00
Linear Amp lifieT , Mode l 405 159 .00
Powe r Supply, Model 25 1
IWil1 powe r both units ) 79 .00
Power Supply, Model 210
(Will powe r Argona ut on ly l 21. 50

TEN-TEe

Me mor ies : Dit and da h . In d iv id u a l defeat
switches.

Padd le Actuation Force: 5-5 0 gms
Power S ou rce : 11 7 V A C , 50-60 Hz , 6 -14

V D C
Finish : Crea m fro nt, w al nu t vin y l to p a nd

sid e p an el tri m .
Out put: Ree d re lay . Co n tact ra t ing 15 V A ,

400 V. max .
Pad d les : T o rq u e d r ive w it h ball b e ari ng

pivo t.
Si de-t o ne: 50 0 Hz t one.
Ad justable output to 1 volt.

~~7g~t~~~ ~:~.. x 5Y2~' x 8 % " 11i1r
TEN-T E e

• F u lly co m patible wi t h a1l 1 ·1 5W F M/ S S B/
AM / CW ri gs

• Al l so l id -state a nd m ic rostrip co nst ruct io n

Code Practice Set
wi t h Key
$18.50.

322-001

TRITON IV $699.00

ACCESSORIES:
Model 240 One-Sixty Converter $ 97.00
Model 244 Digital Readout 197.00

Don 't Make 'Em Like They Used To" mak es Ham Radio even more fun .

~ SPECIALTY COMMUNICATIONS SYSTEMS. INC.

ARGONAUT, MODE L 509
Cove rs all Amateur bands 10·80 met ers.

9 MHz crys ta l filt er. 2.5 kHz ba ndwid th . 1.7
shape factor @ 6/50 dB points . Power
required 12-15 VDC @ 150 mA rece ive, 800
rnA tr ansmit at rated output. Co nst ruction:
a luminu m chassis. top a nd fro nt pane l,
mo lded nrasttc end panels . Cream tr c ru
pan el, walnut vinyl tOP and end trim. Size:
HWO 4 W · x 13" x 7". Weight 6 Ibs .

LINEAR AMP LIFIE R, MODEL 40 5
Covers all Amat eur bands 10-80 mete rs.

50 wa tt s ou tput power . co nti nu ou s sine

c ha racter kevers , as used in t he K R20 -A .
PRICE $15 .00

KR50 EL ECT RON IC KEVE R
A compieterv automatic electronic keyer fully

adjustable to your opera t ing style and preference .
speed. touch and weighting. the rat io of the length of
d its and dehs to the space between them. Sen- con
tro lled kever to t ransmit your thoughts clearly. arnca 
lately and almost effort lessly. The iambic (squeeze)
feature allows the insert ion of diu and dahs with
perfect t iming

An autom at ic weight ing system provides increased
character to space rat io at slower speeds. decreasing as
the speed is increased, keeping the balance between
smoothness at low speeds and easy to copy higher
speed. High inte lligibility and rv t hm !c tra nsmission is
mainta ined at a ll speeds, autom at ically.

Memories provided for bot h diu and dahs but either
may be defeated by switches on the rear panel. Thus,
the KR50 may be operated as a full iambic (squeeze)
kever , with a single memory or as a convent ional typ e
keve r. Al l characters are sett-compfe rjnq ,

PRIC E $110 .00

S PE C I F I CATIONS
Speed Ra n ge : 6 ·50 w.p.rn.
We ight ing Ra ti o R ange : 5 0 % to 1 5 0 % of

c lass ica l di t le ngt h .

• Sw it cha b le C lass C or AB o pe ration
~ Buitt -Irt TR switch in g , w /i ncrea sed de lav

fo r S SB

AMPLIF IE R

#40'

ARGONA UT

lis"

M odel 320-0 0 3 :
S ame as -0 0 1 ex
ce pt with switch
$9.35.

M odel 3 20·001 :
S t a n dar d Heavy
D u ty K ey with
n ickel p lated h ard 
ware, no switch 
$8.20.

M od el 3 10·003 :
St and a rd K e y ,
nick el plated h ard
ware , with switch
- $ 8.25. .

Mobile Am plifiers INPUT OUTPUT OPERATIN G SIZE

With i FREQUENCY MODEL POWER POWER CURRENT eM RETAI L

··-i il MH, NOM.W NOM.W @1 3.6VDC HXWXL PRICE

Versatili ty 220·225 1.3M10 60L 10 60 7 7.1X10.2X16.5 159.95

144·148 2MI (} 70L 10 70 8 7.1XlO.2 X16.5 139.95

The new ultr a-modem full y soli d-stat e TRITON makes operating easi e r

and a lot more fun, without the limitations of vacuum tubes.

F or on e thing, yo u can change bands with the flick of a switc h and no danger

of off-reso nance damage. And no dete rioration of performance with age.

But that's not all A superlative 8-pole i-f filter and less than 2%
audio distortion, transmitting and receiving, makes it the smoothest

and cleanest signal on the air.

'The TRITON IV specifications are impeccable. For selectivity, stability and

receiver sensitivity. And it has features such as full CW break-in, pre

selectable ALe , off-set t uning, separate AC po wer su pply, 12 VD e operation,

perfectly shaped CW wave form, built-in SWR bridge and on and on .

For new stan dards of SSB and CW communication , write for full details

or talk it o~r with your TEN~TEC d ealer. We'd like to tell yo u why "They

M od e l 310-001:
Stand a r d Ke y ,
n icke l p lated hard
ware, n o switch 
$6.6 5.

KR 20 -A ELEC T RON IC KE VE R
A fi n~ inst rum e nt fo r all-a round h igh perf or
mance elec t ro nic ke y ing. Paddl e ac t u a t io n
f o rce is fa ctory a dj us ted fo r ryth m ic smo oth
ke yi ng . Contact adj ustm ent s on fro nt.
Weighting factor fa c t ory se t fo r o pt im u m
smo o thness and articula t ion . Over -rlda
" s trai ght key" conven ientl y locat e d for
emphasis, Q R S send in g or t une-up. Reed
relay o utp ut . S ide -t on e generator with
a d j u st a b le level. Self -comp le t ing c h a racters .
P lug ·in c ircu it boa rd . F o r 1 17 V A C, 50·60
Hz o r 6 ·1 4 V DC. F in ished in c rea m a nd
w al n ut vinyl. PRIC E $67 .50

K R5 -A ELECTR ONI C KEV ER
S imilar to K R 2 0 -A but witho ut side-tone
o scilla t or o r AC p o w e r s u p p ly . Id e al f o r
p o r t a bl e , mo b ile or fi xed statio n. A great
value t hat wi ll give years of t roub lefree
ser vice. Housed in an a ttracti ve case w it h
cream fr o nt , walnu t vinyl t op, For 6 -1 4
V D C o pera t io n . PRIC E $38.50

K R1-A DE L U X E DUA L PADDLE
Pa d d le assembl y is that used in the K R50 ,
h o u sed in an attrac t ive formed a lu m in u m
ca se. PRIC E $25 .00

KR2-A SINGLE LE V Ef.\ PADD L E
F o r ke y in g co nventiona l " T O " o r d iscre t e

• F u lly VSW R & re ve rse vo lt a ge protected
• No tun ing required ac ross band
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Meet the
Superruner
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S79.S0

SS9.50

Tlw o...T."" EX·1 Ver1i a l Anl._ i.
dft;,n.od for .ho perfor .... nce mi_
.n,.n "";......" Tl>o EX·' io . f~~

40 '.r. " 33'. "'f·",,,,,,,,,i,.
. or" ", '- Tho EX·' io Ih. id • •1 .." ia l
for pM,.,.

A l onobl . mo""bond high " m or m. n..
" ' Iieol .n•• nn. , .... ;gnod f'" 40 , 80. 160
mOl.. .."".';on. SKYC LAW iii." vo~

. h. Iollowri'" .p oe" om "" ••"'go'
BANO BANOWIOTH

(M .....I Il<HzI

'" ~
" =~ on';.. _

T. ...'" io ..... . <><1 ..._ • • R--' ......
O1r_ """" ,"","'.."'I-w~''''...... io __pr oof -.I ......... .... r1V
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S84.50

The ~Tron Supe. Tuner _ ...-y1hinll from 160-10 meten. Whether y.... have
balanced line , eee ...cable, random orlong w;le. the Super Tune."'; 11 match the "" ten ...
impedance 10 you ' u "" sminer. All DenT,on n.mc" gi.... you ma" imum po_' tr_fl!f
' rom you . transmitter to yo ur ante nna . and isn' t thlt lWhere it rea lly cou nts ?

SKYC LAW

A" o 80 ... ' ' '_'''' fo, top """,n'ing on
SKYMASTER.

The Sk~

Ope ne r s
! SKYMASTER

A fully dnrioc>ed ,..,... 21 f oot
....Kal ,"* 10, 15. 20 ,
-.I 40 b.ncn ~SirII od'f ..... ....-y
Wood _'np.A J..- 1' • ..-.._ RI
OIl 20 mo. ..... e....trvctod of .......... __
.... oI~,"""", ,.; u. • bc!ofy tu__
_lid HQ Tr.... SKyMASTER ioo _ _ •

p ool.<><I";""_. ";n<k"" 1080 ......
HoI<><1.... 2 KW _ 1..,,1 _ illof
11'_. '001 or _ """'nting. R........_""ocI ;" our "'" "'iceol

NE W, The MotIil Ot T_ ~ designed be

cau se of o".,rwhelming demani:l. Hems told
us they ",,,,,ted . 3 ",Io¥wan t ...er "';!h ..

buill-in ",a lt rnete1', • Iron t panel oo ten""
... lec1:or for co.ol<. lu h nced line and random
....ire. So _ engineered the 16Q.1Om Mo nit Of

Tu.... . It ', a life"me investment al $ 299.5O.

Match everything 'rom I60 to IO

with the new I60-IO MAT

• Cont inuou s tuni"ll3 .2 · 30 me
• " l'· ""tworle.
• eenomi c 12 posi tion .o u ry $Witch
• 50- 239 recep tion3l to tr.,smin e.
• Rand om wire tu ner
• 3000 wall capacitor spaei ng
• Tapped inductor
• Cera mic an len "" feed th ,u
· r- w. 5" H. 8 " D., Weigh! : S ibs.

SS9.S0

He<e', ... ""tenn.. tuner fo r 80 thr ough 10 melers. handles 500 w P.E.P. and rnatd>e$ you.

52 ohm tr amc:e i"." to a randOM w ire ""ten....

S99.S0

Den7iOtL

Den7iOtL

II the iJn'Iplif~t you 're thinking of buying do..."' , de liver at least 1000 to 1200 wal ts ou tp ut ,
to th e antenna. y"", 're buying the wrong am plifier,

0.... New Super Amp i. sweepi ng the «!un lry be ceose hams hiM! rea lil ed t hat ,hot DenTrOl'1

Ampl ifier will deli"". to the i\fI le nna. (ou tput po werJ, wha t om... manu ' ac tu..l'$ rate;tlO inpu l

power.

The Super Amp .uns a full 2llOOwarn P.E.P. inpu t on SSB, and 1000 watts DC on CWoRTTY

or SSTV 160·10 .....len. the ma ximu m 1R9Bl power.

Tho! Supe1" Amp is compact.. low p ol ile . hM a solid ooe-piea cabinet ..... . ;ng ma ximum TVI

pilding.

The hNt1 01 ou r ampm~, m e power su pp ly, is a con tinuous duty, self-contained 5Uppl y bu ilt

lor con test perlormaooe.

We mou n ted the 4 • 811 A's, industrial ..."khor se lUbes, in a cooling chamber IN t ur ing the
on -d&mand v';3b1e cooling fYStI!m.

The hams at OenT ron pride themsel.... on q uali ty worl<. a.nd _ fight to keep p,ices down. That ",
von", the dyflilm ic Den T.on LiM". A",pli l,.. bea t. !hem all at S499.50.

NOW AVAtlAB LEWlTHS12B'FOR $574.50

S499.S0

Tired o f co nstant .... it chi ng and gue$<WOI'k '

Evety serious hMn kno ws he muSI ,,,ad bom lorward and reYer;(' waltagl! simu lta.....ously

for N I per lKt malch So upgr ade wlm m.. Den T, o n W·2 Dual in Ii"" Wa tuneU!r.

T h e 80-%0 Sk~mtlteher

SUPEBAMP
'rom lJen7/01L

Read forward
and refleeted
watts at the
same time
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The Majo ri ty Cho ice o f

Amateurs
Throoghoul the Wor ldl

HUST L E R
MASTS

."'

, t ...ngth . Iumlnum.
• Sta inle" ,leei c lamp< permitting '

adiu•.tme"1 wilhoot d.m.ge lolhe
alum,num tub ing.

• Guafllnteed 10 be e.,ie" a, ,,,,mbly
of ,ny multi·baod """;001.

• Antenn. has 'li t ~4 .tud .t lop to
aoo.pt RM_7~ or RM-15-S Hust le'
re5Qn.tor lor 1S mete , opera tio"
when desi...d

• ~~P~~:~i51~"a~~mh~~"t.':/~~d~~ti~~
effiCiency!

• F<ed with ,ny Iongth SOohm <XIa'
• Powe , ca pability-f,,11 leglll limit

0" SSB or ON
• Mounl ing, Ground mount wilh or

withOul flId,. I•• 0 ' rool mount willi
,ad ial',
Weight, 15 Ib..

$1 9 .95

•..ft;'- " .....LAS.::..-a,-=- .r1.L
"- ",",'i!l!i",J" R A D I O I N C .

A WORLD \\IIDE DEALER NETWORK TO
SERVE YOU.
Wheth er you're drivin g a Honda in Kansas
City or a Mercedes Benz in West Germa ny.
the re's an Atlas deale r near you.

Atla. 210x or 2 15x . . .. .• . . • $ 6 75 .0 0
W/ No ise Bt.nker . . . ,7 19.00
A CC ES SO R I ES :
AC Consoie 110/220 V . .. . . • $ 1 47 .0 0
P o r lab le AC .upply 11 0 /220 V • 1 0 0. 00
Plug-in Mobil. Kil .. • . . 48 .00
10. o 'c . I." crnt. ls 59.00
Digital Dial DD-6 B 229.00

For completo details see your Atlas dealer ,
or drop uS a card and we'll ma il you a
br ocbure witb deal er list.

EXCEPTIONAL IMMUNITY TO STRONG
SIGNAL OVERLOAD AND CROSS MOD
ULATION. The exclus ive front end design
in the receiv er allows you to operate closer
in frequency to strong neigbboring signals
than you have ever experienced before, If
you have not yel opera ted an Alias t ra ns·
ceiver in a crowded hand and compared it
with any other receiver or tra nsceiver. you
have a real thrill coming.

Moo n MO·'
f or ~a<:k 0' ' ""de ' mount in8'----Fold i,
.1 roof line 15" ,bove ba.. $15 .9S

...:.. .
. . .

ror 6· lQ · Il • 10 .
40 _7~ · ' 0 Meters

FOld 00'" ""'" lor quiok , nd ea'1
iete rcha"ge 01 "5Onato" 0 ' enteri ng'
g".ge . When operating, mast i. l>eld
",," ic. 1 with ",. keprool S1ee'" clutch.
S~- "",.t .150 se",e, as 1/4 wavelength
6 mete' anten", . 51. inless , I""t Mse
has 'll."-24 lh", . ds 10 m mob;le batl
moont 0' bumpe, moo"1

HUSTL ER

R E SONA T ORS

' U. ER HUSYCER RESONATO. ......
" w" . " ;0 . ' L••• , U m" ..~
s•••" "... .. '•• " ....·w'""

Covers 10 · 15 . 20 . 40 Meteno

Only Hun l., Gin, One Sen in, fe'
Whol. B..d eo ....p

.".'0-,....,,,-.

MODEl MO·2
Fo' bumpe, mountmg_Fold .. al tOol
tine <r abo". ba.. S15. 95

Moon 4-BTV

" to ....t SWFl-P LUS.
• lland.. idth ot It. b,ood..t! SWR

I.S to 1 or bette, . 1 bood edg...
• Hu,t1er exo lu.I •• lroo cove",

"Sprit<" •• Irudod to ath. ".;", tin·
atta inab le clo$l! lol.rance, a,su,·
~~~~~~" and permane nt tfliP

• Solid ooe inch rrbo'llt. .. tr.p 10"".
lor optimum .•lect "" . 1 .nd mo
cnonic. l.t.t",,!)'.

• E>.lrahe.vy dut)t . Iumi"um mount
ing brackel wllh low Ir>s'_h'gh
We" l[Ih in, ul, tors. Mou"l in8 hard·
.. . ... ,nolude<l

, All secti on, 1"." he.V"! w, lI, high

~"gth , 2I ' 5·

MODEL 4-BTV

All ", >on. tors ar. p,ec ision "0"00 .. ith
opt imi,ro de"gn 1m each b. nd, As"'mb l~

in, lud., \7.) PH st. inless ,te el , dju, t. ble
t ip tad 1m Io-,t SI'IR ,nd MM edge
marker. Cnoo, e lor mad ium or nigh~,

ope,.tlon -

~w~r:":~~::~~~
~ ~
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PHENOMENAL SELECflV ITY
The exclusive 8 pole crystal ladder filter
used in Atlas transceivers represents a
major breakthrough in filter desi gn. with
unprecedented skirt selec tivity and ul_
tima te rejection. As the above grap h shows,
this filter provides e 5 db bandwi dth of
2700 Hertz, 50 db down of only 4300 Hert z.
and a bandwidth of only 9200 Hertz at 120
db down! Ultimate rejection is in excess of
130 db ; greater than the measuring limits
of most test equipmen t.

STAINLESS STEEL BALL MOUNT
FOR DECK. FENDER OR ANY
FLAT SURFACE

MODEL SSM-1
H. ..,. ,. " ;" '0 00,," "' ;" ' ' '' ..oW
130 ' . 0 ;. . .. . ,. " " m Ou ", ••• ;1,'"""0"" on, .m."., m""'" ..ro,..,,"""'.. ,,",01«"....... ' ••<.·0.
0"" .M """"";"4""Ow.". ,,,.SO

G. , ,"Ow" o"'.rm",,. m • • ;m o m

~n";:~~"JI ~'p<";;~~;na;-;:': IJ,~"ul:
cobl•. '.0..1;....I" <.","".,, ",.,"',"" 'Of "'" w;" ""., . , ""mp..
mo,"'.,o '" "'0';'' ' " ..

VHF/UHf A ~TENNA
n UNK U P MOU NT
MODEL THF
F~ld trimmable flId ialOt pe,mi!>
Qo.rte r "''''' operat io" on .ny
I,equency t,om 140 10 500 MH,
Cultmg cha" ," c ludad. Compi.t.
with t, onk lip mounl , 11· IIG·S!I·U
and PL-2S'J 515 .9$

Moon CGT·I44
Get big ' i~n. 1 perf0rm'" ce, , upe
rior ...ce iomg capabll 'ty Wllh IhIS
6~{ col,n.., ante nn• . E.sy In. tal
l. lIOn on ".de or edge a/lrunk lop
wilhoul d" ll,nS _ complete wlln
11"MIL SPEC RG·S8·U and PL-2S9

"'~

QUICK OISCONNECT_
100% STA I~LE SS STEEL

MODEL 00-1
Ro"",..." o, n> I."", moo " w;"
... , . ,." .00 'w;" ,. ...... C< m _

. " " ",. ' . " ' " ..0 ." " "''' '''''%
~::t~:;. '~": :. ':;<'~,::-.7·"--f;;;.,';

FEED l iNE .. OOE" 1.-, •• ,..,

MODEl OG·144

~
Same cho,"c",i" ic. '" CGT-144
, upplied with ,,-·24 bas . to IiI . 11
mobile b. 11 tOOUnt , _ Length. i,
SS - . Mount ,nd c. ble rIOt In
clod. d SZ6.75

'".,.

ca.,.

""'.e

VHF/UHF ANTEN~A

ROOF MOUNT
MODEL UHT_1
Fie ld Iri mm~b la ..di. to, lor 1/ 4
10.". ope ,alm n on . ny I~eq uency

Irom l401 0 SOO MK,,- ClJItongch. rl
Included, Moun" on .ny fl.t . u' 
face. '001, dec k, feode, ,n "'"
hole I"CIOO•• IS' RG·S!I·t1. $10.1 5

_o~••]~
STAINLESS STEEL

MODEl RS5-1
'n."'" ""'w'" H••" " m." .,.....""'.r. ' ",o ' b ' " "", w h. n .~,",n. "' ;'" 0""'''';'''' ." 'rue
::~~•. ' .p pl;" '''', ,., "" 10.;-:':'

" 5< db ll"in """ ,lj4wave mobile
anten na

• F'eQoe"C)' cove<ose_14J-149

'",• SWR01 "',","" nce-I.U typic. 1
• Power rolin8-200 w.tt , FM

lW O AND SIX METERS_
TRUNK LIP MOU~T

MOD EL HFT
Fou' ,.c1ion te lescopic .nlen na
permi" ""p.rate . dio, tmenl lor
, imultaneous ,e", nonce 0" two
.nd ,i x mete". Opatal1ona l
height, 40", Complete willi tru" '
Itp mount , 17' MIL SPEC RG-S8·U
,nd factory at tached PL-2'>'J.

$ 21.45

SUPER GAIN MOBIL ES
Two Meters

MODEL c·n
6.11 mo,ml com pl al e
with mount i"ll hardw. ",.

$ 5,15

consta ntly reflec t great surp rise at the sig_
nal strength in re lation to the power ra ting.

FULL 5 BAN D COVERAGE
The 210X covers 1().80 meters, while the
215x cover s 15-160 meters. Adding the
Atlas Model lOx Crysta l Oscillator provides
greatly increased frequency coverage for
MARS and network operation.

NO TRANSMITTER T UNING OR
LOADING CONTROlS
with Atlas' tota l broadbanding. With your
Atlas you gel instant QSY and ba nd change.

MO ST ADVANC ED STATE O F THE ART
SOLID STATE DESIGN
not only accounts for its light weight. but
as sures you yaars of top pe rformence and
tronble free operating pleasure.

PLUG·IN CIRCUIT BOARDS
and moouler design pr ovides for Base of
servicing.

For all you hams with little cars '"
We 've got the perfect mobile rig for you.

"'·'l
MODEL TGM·I ~

Trunk gnJO. e mou"1 in·
,tall. in hidde n a.... of

~~~in~n~,~Z',n~ tl~:
eluded $7,5 0

MOD[ LHIJIl MOD[ L ~CM·I

D<>lu,a l runk lip moonl Rai" gutl<>r mount tits
wilh lSO deg ree .wiYeI all "'apes, ang le. e.e n
ball lor PO.i t ioni"g at>- I. tesl lnm I,,,., gutle rs
lonnato><erlic.>l. Easy_ l"cIOO.. 180 ' .w ..e l
no hole' _ insta liltion. b. lI. $1. 5 0
Includes 11" RG·58·U
o.bl e and connectors
attachad ......$14.85

STAN DARD G A IN
M O B IL E S
Two Meters

• SIS wavelent\h _ ,H db g. i"
o""r 114 ,..". mob,la

• f ...q""nc~ coverage-l4J to 14~

'",• _, raling-200 w.tts FM

MODEL BBLT·144

~:· i "·."~~~n~ ~,:,~I~~ d';ll\~ I~~'
lip mou"I, impact ,pti nB . nd 11"
MIL SP EC RG-511-U ,00 PL-2>9.
Anten"" ... mov,ble l tOm mou"l.

$28.7 5
MODEL BBL·I44
4r , ntenn. mounts 00 .n1 l lal
",rf. ce, '001, doc k or fender. in

ifMt>;'(es~R~I'i::i~~uP,;'~ te2~'
Anronn. ... mov' ble trom moont.

$26 .95

..,~
MODEl MM·I

Cowl moont inst all. in
I" hole. Inclu,,"' ISO"
, wivet ball and 5Q.239
conneclors. S 6.45

BUT DON'T LET THE SMAll. SIZE FOOL
YOUl
Even though the Alias 210x a nd 215x trans
ce ivers are less than ha lf the size and
weight of other HI' transceivers , The Atla s
is truly a giant in performance.

200 WATTS POWER RATING!
This power level in II save n pound trans_
cetver is incre dible but true , Atlas Irans -

~~i:'~~kg:h:~~idll~:e'fu~n~~~r~~r~

The Atlas 210X or 215>( measures (lnly
9Y.t · wide x 9%' deep x only 3'.1>'high. yet

rti:sb~~:!s~~1~~~8K~"f:.~:~h~~~~~:Yc~~
¢~i ~~r::nt~~r ~fc~~s~r;Oe~~r;~e~f.
With the a ;<clus lve Atlas plug_in destgn.
you can slip your Atlas In s nd out of \'<JUt
ca r in a matter of seconds . All connecti ()lls
are made auto matic ally.

a BLT·I44

SF·1

mounts -leads-accessories

MOD[LltM
Trunk lip mount for no
l»Ies iostallatiooon side
0( edga 01 trunk lid, In
ck.<les17' RG-56-U oot>
neciorsattactled $12.D5

HUSTL E R
" BUC K -B U S T E R " HEAVY DUTY BUMPER MOUNT

FITS AHY SHAPE SUMPER
MODEL SF·2 MODEL BMH HFT

i\" dt;<'ga~e~~~ -ff1w~~·~~~ ' ~~;, ::';~:,;~"~" ~~, 'o~,..~g:;"I""o" ~
De, i8""" .. ith ;0 -·24 ba.. to fol ~~~; ~::,""~,:~, ~~~" ~f'.o ",;-;:~
10"' mounl or a wide ,.Iection .. . " . .. " ..I 52' os
01 Hust ler mob i le mo un,".
IMoonl or c.ble nol includedl

$12.75

DELUXE M OBIL E MOUNTS

iJ;/~~fj:·"··'~,";



MHz
80 db
w. Kit

Distributor :
Main St. ,

Phone (617)

Mod . 4220-3. .. 4 cav. 220
insert ion loss 0.6 db with
isolation typica l ; pw r. 350
$249 ea. - Assem bled $329 .

123

Mod . 30 Cavity Kits : 2 mtr. $65 ea.,
220 MH z $65 ea ., 440 MHz $65 ea., ;
6 rnt r . $115 ea. Add $15 for
Assem bled Kit.

Mod. 4440·3. . .4 c ay . 440 MHz ,
insert ion loss 0.6 db with 80 db
isol at ion typ ical ; pwr. 350 w . Ki ts
$249 ea. - A ssembled $329.

• UPGRADE YOUR REPEATER WITH
A RF TECHNOLOGY DUPLEXER.

• ALL DUPLEXERS AND CAVITIES
AR E TEM PERA TU RE COM PEN
SATED WITH INVA R@ AND MEET
ALL COMMERCIAL STAN DARDS

Also available : 6 mt r. , 4 cav. Kit
S399-As sembled $499, 2 mt r . 4 cav.
Ki t $249-Assembled $329, 440 MHz
TV Repeat er Duplexer
On ly hand to ols are necessary to
assemble Kit s !
Send your order to:
TUFTS RADIO, 386
Medford , Mass. 02155.
395-8280.

(pr.cee F .O,B . Med ford , Mass . All un its can be
sm cceo U.P.S.-C.O ,O, order s reQuire $SO
oeoceu - Mass , res iden ts add 5% sales tex.t

• ONLY TOP OUALITY MATERIALS
GO INTO OUR PRODUCTS.

• BOTH KITS & ASSEMBLED DU
PLE XE RS A N D CAV ITI ES ARE
AVAILA BLE TO YOU AT A SAVINGS
TO YOU.

Mod . 62-3 .•.6 cav . , 2 mtr. , insert ion
los s 0.6 db wit h isolation 100 db
typical ; pwr. 350 w . Ki t $349
ea.-Assembled $439.

DUPLEXER &
CAVITY
KITS ...

Now
available
for you
fully assembled
and tuned !

NORTH SHORE

RFyTECHNOLOGY
DELUXE
142 TR I·BAND
MOBILE
ANTENNA
• Autom at ically adjust s to
proper resonance for 20 , 40
a nd 75 meters.
• Power rat ed at 500 Watt s
P.E.P.
e Inctudes base secti o n, aut o
rnatic oil and whip top sec
t ion . 742 Anlenna $7 9. 95

EXCLUSIVE
DELUX E

5·BAND MOBILE r45 ANTENNA
• All band ma nual switching
an tenna for 10, 15,20, 40
and 75 meters.
• Po wer rat ed at 1000 Walt s
P.E ,P. .
• Includ es base sectio n wit h .
mobilecoll and sill foot wh ip .
top sec li o n . 4 5 An te nna $ 114. 95 •

SW AN LI N EAR
AMPL IFIERS A
Mark II 2000 wa U
P. E .P. full lapl
Input power unit Or
the 1200X malchlll&

~:I';.~t in1~Opo~~~
h o use with built -in
power su p pl y . T he
" h o lc e IS yours.
$ 8 4 9 .9 5

A d d itional Swan product s inc lud e: f ixed
and mobile ante nnas, VFO 's te lep hon e
patch , VOX , wa ttme ter, m icro pho nes an d
mounting hits. As a no t her extra se rv ice ,
only Swa n E lec tro nics offers fa ctor:t.
backed f inancing to t he amateur radiO
community . Vis it an autho rized Swan
Electronics d ea le r for complet e details or,
if you prefer, wr it e: ~

S IlWA _ .
ELEC T RO N ICS._ ......,-<-

si ng le ·s ide band rigs with tha t "spe cial some
th ing " ext ra -~ lik e t ho se ill us trated he re.

SW AJ\i SSoZllOA Tranteeiv er.
Fully solid-state. uniqua brllAd 
band tunillll on aU fl"a bands.
and Infinite VSWRprotaclion.
Maintains up lO 300 watts
P.E.P. input on any frequeocy
se!e<;I lId . $79 9.95

SIM"AIV®
ELEC T R O N I C S

A '~l>" ct,.., . 0/ C~D'C Co. p"."on

IS-tDOA

~ '.~ : ~ ~ I
. . . .

SWAN METERS HELP YOU
CET IT ALLTOCETHER

Ha ms the wo rld o ver va lue ama teur rad io
p ro duct s fro m Sw an E lectro n ics. A m o ng t he
most resp ect ed o f t he se are t he un iq ue

These wattmeters t ell you what's gOing on.
Wit h one of th ese in-line wattmet ers powe r readings? For Whatever purpose
you'll know If you're getting it all we've got th e wattmeter for you. Use
toget her all t he time. Need high ac- your Swan credit cero.Aconcano ns
curacy?Higtl powe r tlandl ing?Peak at your dealer or write to us

why waste watts?

CYGNET U OOX PORT ABLE
LINEAR AMP LIFIER

To qu adrullia tha output of the 300R
Cygnet de no"". simply add this
matching uni t ror more than a kilo
" att of p"""er. Complete ",; m seU
conlained pow.., supply and provi
sion for exlel'll a l ALe. this c,gnat
orfers e~cept ionally high amciaflCY
and Iinearitv·$349. 95

SWR-) guards auamst power loss
lor S21.95

If you ' re not pumping out a ll th e
power you 're pay in g for, our litt le
SWR-l combi nation power m eter
and SWR bridg e will tell you so. You
re ad for ward and refl ected power
simultane ous ly , up to 1000 \vatts RF
and 1:1 to infin ity VSWR at 3.5 to 150
M Hz.

Got it all tuned up ? Keep it that
way \.....ith S\'VR-l. You can leave it
righ t in your antenna circuit.

~
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M O D E L PT-2

$69.95

t~i~*~~B{~~~!=~
u oo" or lo wer oId..-

~,;'t';.di h;~"'/o~~re;;lh
no m.d,f lul lo n.
• Nol .. bl a nk er bu lll -in .
"Il IT . nd VX O l or rull
l uno,nn cO'e' U e.
" $ n~.O(l.

6M Co nverter
2M Co nverter
FM Detecto r
A ux/SW Crystals
AM-Wide Filter
6 00 Hz CW Fil ter
FM Fil t er
Speaker

Mobile Moun t
( FT-620B, FT-22 1)

Accessories :
FC-6
FC- 2
F M-l

X F-30B
X F-30C
XF-30 D
SP-101B
FL- l01
SOLlDSTATE 160-1 0 M
TR A N SMI T T E R
Accessories:
R FP-l0l RF Speech Processor
MONITOR/TEST EQU IPMENT
Y C-355D 200 MHz Cou nter
YO"100 Mon itor Scope "-
YP - 150 Du m m y Load/Watt Meter
YC-6 0 1 D igital Readou t "

(1 0 1/401 series)
V HF FM & SSB T RA N SC EI V ERS
FT-224 24C H, 2M FM
FT -6 20B 6M AM/CW/SSB
FT-221 2M AM/FM/CW/SSB
Accessories:
MMB-4

.~

Tempo VHF/ONE
the "ON E " you 've been waiting for

No need to wait any longer - this is it l Whether yo u ar e a lready on
zmerer and want ""meting beltl" Or you 're juS1th inking of gett ing
into it, t he VHF /ONE is the way to go.
o Fu ll 2- ....t o< b.nd c . ve rage 1144 to 148 MHz f. r tr a n,mit .nd rae . i• •. 0

Fu ll ph.i .. loc k ,ynt:ll... izod (PLLl •• n o ""'1'11'1.1 erv . .. I. ar. required . 0

Compoct . nd lightweigh t _ 9.5" lon g x 7"wid. x 2 .25 " high. W.ight _
Ab.u' 4.5 lb . , 0 "' . ...i. ... f.r . n accoss.,v sse ad apto,. 0 5 -<1i9itLED
,...,i •• f,oqu.ncy di,plav. 0 5 KHz f, oq uon cv ..I. ", ion fo r FM op••at ion.
o Automatic ,e... tor ,plit _ ..leeR bl . u p u, duw.. fo , nor "",: 0' r••• rsa
opor.' i.n. 0 Miorophon., pow.' cord .nd m.unting b raok. t in olud ed . 0

Tw. b yilt -in p'.g..mm .bl. cha nnel • . 0 All • • Iid .tote_ , 'O wa'" output _0

Su por "'"c". "V wit h a <lV, ..1 filt .r U ' h. f irst I F . nd E t y po "" ..mic fi ll• •
or t h...co nd IF . 0 900 s..I o.lab •• ,e"" i•• f,equenci. ,. ' Accos'.fV 9 -pin
.ocket. 0 $4 95.00

•
FT· 101 E TR AN SC EIVER

that permits it to be added to virtually
any transceiver with No modification.
No serious ham can be without one.

w , 'II GUA'''''''''.. "" ~ ",,,", .,

, 0,,,,'00,,,",")1
.. ... f..1.'"

FT 3 01 160M-10 M Transceiver - 2 0 0 W PEP $ 769
FP 301 DIG 1 6 0 M -10M T r ansce iver -:- 200 WPEP 935
F P 3 0 1 AC Power Supply 12 5
FP 3 01 C ID AC P.S. w/Cloc k and CW I D 199
FRG-7 General Cov. Synthesized Rece iver 299
QT R -24 Yaesu World C lock 3 0
FT-l 0 1-E
l 60-10M XCV A W/Processor 749
F T- l01EE
l 60-10 M XCVR WID P r ocesso r 659
F T -1 01 EX
l60 -10M XCV R WID Processor

AC Only, Les s Mike 599
F L -2 100B Li near Am p lifie r 399
FTV -6 50B 6M Transvert er 189
FTV-250 2M Transv erter 219
F V -l 01 8 External V FO 99
SP- l 01B Speaker 19
S P-l 0 1 PB Speaker/Patch 59
YO -l00 M o nitor Scope 19 9
Y D-844 Dy n am ic Base Mike 2 9
FA-9 Coo ling Fan 19
MMB-1 Mob ile Mou nt 19
RFP-l02 R F Speec h Pr ocessor 89
X F-3 QC 6 0 0 Hz CW F ilter 4 5
XF-32A 8 Pol e SSB F ilter

fo r F T-l01 49
F R- l 0 1S
SOLID STATE 160-2M / SW RCV R 4 8 9
F R 101 DI G
SOUDSTATE 160-2 M/ SW RCV R 629

Model PT-2 is a continuous tuning 6-160
meter Pre-Amp specifically designed for
use with a transceiver. The PT-2 com
hines the features of the well-known PT
with new sophisticated control circuitry

• Improves sensitivity and signal-to-noise ratio.
• Boosts signals up to 26 db.
• For AM or SSB.
• Bypasses itself automatically when the transceiver is transmitting.
• FET amplifier gives superior cross modulation protection.
• Advanced solid-state circuitry.
• Simple to install.

Improves immunity to transceiver front -end overload by use of it s built-in attenuator.
Provides master power control for station equipment.

tHE0U@ SiGNAL ~1fh~
~_M~

"W2AU" BALUN ~-~~~~~
THE APPROVEDlEADING HAMAN DCOMMERCIAL BALU NINTHEWORLD TOD AY : "..1'.... ""'-,

THE PROVEN BAlUN I :~M~r~~~~J:l~P c:~':~~,:t:·d a 10 40 Me
"" lUI :I HOW ALL RE S02l9 OouM.S,I", Plol, d

, .no , ."" ; ~~~~f~ b ot PIO' Up f 0, ,, 600 Lb,
6 BU lll lN oold AI, . sa..- .1 811IL KDOK Id,,1 f or ''''M .d V... ~ultl ~.ml Ant,"",,, .......
Ho~'~li~}t,;,(o"'~l'Att· BRANCH!S Of T~( us ARMED fORCE. fAA, ::
~~ARL~~~EfANADIAN DEFENSE OEPT. f lUS TllOUSlNUl Of HAMS THE -::===
THEY'RE8ulLT TOLASI •••

BIG SIGNALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A BREAK

~..... i. 2 ...d,1<. 1.1 ...lt~.. 50 or 15 ',1" " b, '..",j 10 II", ) 10 50
or 75 .1101 bolallC,d loal . ( ,1 mod. , li m n.. 50 or 11 oh , b l'lII:, d
(0:", Ijod It 200 or 300 obm bb"",d I" d

AVAllJiBLEAT ALL1£I.OIN& DEALERS. IF MOT, ORDER DIRECT
n. big ' ;1"" Wl~U B.lun rt llee!! l~' lIP' of Q,,'i' l II>al h" iept our
%O~:::~""l lrom, 11(1 nu,. b<, 1In Elalu", Ih. ....'10"or I" lh. ~"t

r" .,il i"tor ot th. Elalun wilh . built-i, lilh!' "'i " " , I" .lIdh,n&up
~.



MAXIMUM
13 6 ± .3 VOC
50 mV
5 mV RMS

NPC 2.5 A m p
Pow er Sup p lv .
4 A mp Mal<. Solid St ate .
Ov erl oad P, otec t ed.

NPC 4 A mp Re gulated
Po....... Supply.
SOlid St ate. Du al
Over load Protection.

MODEL 102

Corwerts115 wits AC to 13.6 w its DC ±200 millivolts. Handles 2.5
amps connnuoos and 4 amps mall . Ideally suited for applications
whereno humandDC stability are importantsuch as CB transmission.
small Ham radio transmitter, and high quality eight-track car stereos.
Canalso beused to trickle-charge12 volt car banetes.

Ty PICAL
Output Voltage 13.6 +.2VOC
line/toad Regulation 20 mV
Ripple/Noise 2 mV RM$
Transient Respon,e 20 uSec
Current Continuous 2.5 Amp
Current limit 4 Amp
Current Foldbac~ , Amp
Case: 3"IHI x . . .. · {Wj x 5~.·· (01 Shipping Weight: 4 Ibs.

POWER SUPPLY

NPC 612 converts 6 volt
negative [101Jl1d or 12 volt
positiveground ele-ctrical
systems 10 12 volt nega
l i ve gr ound uper auon.
PrllVides lull 3 amp CO+l
l inuous power. The in
exp ensi ve solution l or
installing ce-rescs, stereo
and cassette tape players.
in vehiclesWIth 6 volt neg
at ive ground or 12 vall
positive g,-ound systems.
Case:~" !H) ll 3·' (W) II 5~ (0 ).
$~ipping W";g ~ t 1 III

Functions silently in convert
ing 115 volts AC to 12.volts

DC.2.5 amps continuous. 4 amps ntal . Enables anyune to ertjoy CB
radio, car 8-trackcartrillge, cassettetapeplayer« car radio in a tIome
oroffice
COfltinUOU$ Currenl (FUM load) 2.5 "'m~

Output Volta"e (NOl oad) 16 V ma"
Output Volta'il'l (Futlload) 12 V min
Filtertng Capae'to, 5.000 uF
Ripple ( F u~ l oad) .6 V RUS
SIloft Ci,cult P'Olectio<1 The.-mal Break...
Case: 3" (H) II ..W · CWlll 5~" {OJ.S~ lpping We;ght: a Ibs

Mode l 612
Power Converter

Functions silently in ccnven- .
ing 115 volts AC to 12 volts
DC, Ideally suited far most
applications including 8-track stereo, burglar alarm. car radio and
C3SStne tapeplayer within powerrating

Conbnuous Current (Full loaCl) 1.1SAmp
Output Vollage {No Loadl 16 V mall

Olllpu t Voltage{Full Loacll 12 V min
Filterir>g CapaCItor 5.000 uF
Ripple ( Fu~ l oaCl ) a V RMS
Short COreult P.Olectlon Thermal Breaker
Case: 3" CHl x a·' (WI x 5:·,' COl . Shipping Weight: 3 IDs.

REGULATED ON

MOOEl , ~c a4

FO R C,
TRANSCE I ~ER 0 "

11. V"'C/13, 'lac a ti AMP flEO

MDDEL'I2V4

MDDEL'I03R

N PC 1.75 A mp
Pow er SupplV .
3 A mp Mill<.

MODEL 612

10mVRMS

ts v

MAXIMuM
13.6 1.3VOC
l00mV
10mV RMS

MAXIMUM
14VOC

TYPIC" 1.
13.6 t .3 VOC
"'mV
5 mV RMS

_.-7,", 

"._~ ....._...

'.'
~ .

PO~ASUPPL'"

Lowcost reglllatel:l power SlJppIy
(JIitUy converts 115 Y1llts AC to
13.5 vol ts DC ± 200 millivo lts .
1.5 amps cootinuous, 2.5 amps
reg. Ideally suttee jor operaling
mobil e Cll transceivers in your
homeorornce bases1a.tioo.

N PC 6 A mp Pow er Supply
Regu la1ell .
Solid Sta te. Du al
Ov erload Pro t ect ion.

MODEL104R

. .. o u .. . ....o ..

._--; " ._.. -I
POW E R SUPPLY

NPC 4 Amp Pow er
Suppl v , 6 A m p M al<.
Sol id Sta te. Ov erl oad

Protected

MODEL 107

ALSOI A vai labl e as
13 HM 4 wi th built·in
lou dspeaker . TVPICAI.

g~~i~lu~~~a~~rre nt 1 355A~;VOC
Regula\>On 2,5 Amp
Ripple/Noi, e 5 mV RMS
Case: 3~ CHill." (Wi " 5\{o"(0) ShIpping Weigh!: 3 1bs .

Converts 115 volts ACto 13.6 volts
DC ± 21JO mill ivolt s. Handles 4
amps continuous and 6 amps max.
Ideallysuited tor applications where

excellent DCstability is important. sudl as CB uansmeseo , small Ham
radio transminer. and high quality eight·track car stereos. Can be usedto
tricll.Ie-etw9f12Y1llt car batteries

......l<,...u...
OutputVollage 13,6 :10.2 VOC
lir>elload Regulelion 20 mV
RlppleJNoise 2 mV RMS
Trans", ,.,t Response 20 uSec
CurrentCOtltmvous .. "'mp
Current timlt 6 "'m~

Current Fold~c~ 2 "'mp
Ca';e: 3' ;" (HI >5' , ' (WI " 6·, ' (0 1. $lIlpplnOWe;ght: 6 Ibs

Converts 12 voltsDCto 115 volts AC ((I) 60 Hz outPut: 200 walls Ctlntin
uousoperation with peak jIO'l'ier up to 240 watts. All sitlCOll st!J1lconduc·
tors assure high reliabiltiy at excessive ambient temperatures. The
output voltage is a square wave. The inverter is 1101 re-commended
where high transientsarenot tolerable

The12-115 allows yoo to have AChousecurrent in your boat, car. InJck.
camper. ~se trailer. or houseboat Will operate small householdappli
ances, T.V , hand toots. ele-ctric shaver, AC radios. and l ights WIthin
power .ating.Buitt-in overloadprotection

Case, 4\'1'· (H) x 7\'1'· (W) x 5\'1" (0) . SlIlpping Weig ~ t: 7 Ibs.

NPC 2 .5 Amp Ae<;JU leted Powe r Su~ly.
So li d State. Short Cin::...it Pr ot ected.

NPC 12· 115 So l id State Inv efle•• 200 W.
Parall el Connect ion f o, H igh er Power up t o 350 w.

MDDEL12HM4

Functions silently in converting 115 volts AC to 12 volts DC. 4 amps
continuous, 6 ampsmax. Enablesanyoneto enjoy CB radio. car 8-track
cartridge. cassene playeror car radio in a homeoroffice

Continuous Current (Full load) 4 Amp
Output Voltage (NOl oad) 16 V max
O...tpul VoUage {Fuilloadl 12 V min
Filte.ing Capacitor 10.000uF
Ripple (Fu" loadl .5 V RMS
Short Circuit Protection TJ'>elmal8.eake<
Gase::;·{HI,,"llo" {W) x 5"' · (0). Shl~p'"g W"'9~t5 IDS.

MODEL 12-'1'15

TVPICAL
Output Voll;J.Qe 13,6 ! ,2VOC
tin"'l oad RegulatiOfl 50 mv
Ripple t+oise SmV RM$
Trans.enl Response 20 uSec:
Curren! Con!muou' 10 Amp
Current limil 26 Amp
Overvolta'il'l P.otect"'" U .5V
The.mal QvetloaCl 18O"F
Case; allo" (H} II 9""{W) ll 8 1+~ (01.S~ipP'''9 We"!l ~1: 15 IDS

NPC 2 5 Amp Reg ula 1ed Pow er Supp lV. 4-Way Pro te c te d.
Output V o l tage and Cu""n1 Mete rs

Ema heavy·duty unit quietly converts 115 veusACto 13.6 volts DC :10 200
millivol ts. 1Damps continuous. 25 amps max. AU solid state. Features
dual current overload. overvouace and thermal protection. Ideally Suited
lor operating mobile Ham radio and linear amplil ier in your home or omce.
t xcenenr benchpower supply lor testing and servicing of mobile commu
nications equipment

M DDEL'I09R

MARINE &- RV

.'

""

$39 .95
$41 .95
$49.95
$6 9 .95
$79 .95
$99.95

$149.95

, .aV0(: 1N
130V RMS
115V RMS
"H,
" H'

... "'x,"" ...""
13.6 ! .3v0C
"'mV
s",v RMS

,OOW
N OW
,"OW

cu.. ."

•................
AEQ ULA....O...... ....

'.....
.. .~ . 0'.

- _.................

103R
413CB4
104R
12/115
108R
l08RM
l 09R

12 VO(: 1N
115V RMS
l00V l'lMS

" H',. H'

R::Jl
[i ':itJ

ELECTRONICS

NET PRICE
$ 19.95
$20 .50
$24.95
$27 .95
$28.95
$29.95

"

All vercee Are Typical

Outpu! Voltage(No l .,..d)
O..tpul Voltage (F...tlload)
Frequertey (No Loadl
Frequeno;y (FUll l oad)
Powe<Cont,nuou$
Powe<Pea~

Pa.allel ccen ecuon

NP C 12 Amp A"lI ulated
Power S upply .

Solid State.
3 -Wa y Protected.

Cu r. e nt Metel' .

T yPICAL

OutIW1VoMage 13.6 ~,2VDC

U"./load Re9U'abon 20 mV
lI;ip ple /!'loise 2 mV RM $
TranSIent Response 20 «see
Curre<" 1Cl,I<Il,nuou s & Am p
C...rref1ll,mil 12 Amp
Curren, Fo~bac~ 25 Amp
Ove<vollageProteclioo US V 15 V
case : av." (H) ll11'>~ (W)" 51'>" (0). Sh'pping W.,;ghl: s 5 IDs

A LSO AV A I L A BL E AS M ODEL 108 A A
W IT HOUT M ET E R A NO OVE AVO L TA GE
PR O T ECTI ON.

THOMSON-CSF

t:Ii8

"

ThiS heavy duty unit quietly converts 115 volts ACto 13,6volts DC
± 200 millivolts. 8 amps continuous, 12 amps max. All solid state.
Featuresdual current overload and overvcitace protection, Ideally
suited for operating mobile Ham radio 2 meter AM-FM·SSB trans
ceivers in yourhomeor office. Can also be used10 trickle-charge 12
voltcar balleries

HAM RAD IO /
MOBILE
COMMUNICATION S

MODEL
12V4
600
102
612
107
12CB4

MDDEL'IOSRM /'!!IIIIII!I-........
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Model 377 - $17.95
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'*"" ncowNCt' .., 1ood1. and .... pa.Nf!< ,..,ed II 10J0 _,tI
A M. 2lXlO willS sse~ .... UH F , ype . I"""' .....
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Co n nec t o r MoUn ii Automa toc 0 ,' 1....... PRICE Outpun Pl..,ment Pa ne l W' 1l oe•• G rOund.ng Pla le R~ks

'75 18 .9 5 • Alt ia l " " s.,ppl;ed PROTAX swi ld._ Grounds " 11",,,ce pt seeetee
OUlp ut ClfCU. t.

"6 5 Rahal " " $u ppl>ed PROTA X swi lch . G,ound s a ll " . «!tIt se~led

18 .95 OUlp ut Clfcuit. $ iltt l't swi tCh po a no n grOUnds
~II o u tou ts

5SOA 14 .00 5 Radial " . DP.!)

55OA·2 1 2.50 2 Radia l " " DP-2

551A 2 Radia l " . DP·2 Speci,,12 -pole, 2-pos it ;o n swit Ch used to

17.50 ......' Ic h a ny RF dev ice in O' OUI 01 . e. ies
co n ....c llon ,n d co ax ,at lone See figu re lo ved

55. .9 5 " Bracket only. lor wa ll rnounti tl9 01 ' iICh al
conn ec tor swrtcbes .

.'" 1 7.95 5 Alt ia l , DP·!)

690G " q, 5 Ax ia l " " Su pp loed G rou nd s all e xce pt se lect eod OUIPUI ci 'cu;t.

592 '" <n
2 Ax ia l • DP ·2

695 18.50 • 1I, . line " " " G rounds " II e xcepl se tec ted O\JtPUl ci rcu it .

______ _ _ _ _ _ _ _ _ _ _ mod ol 3002W MOdmod .lJOO1W _

Model 300 2W with Compreamp
- $125.00

_ _ _ _ _ _ ___ _ _ _ _ tn<>dol3nCLIPREAAlP COAXIAL ANT ENNA CHANGEOVER RELAY

UN IVER SAL HYBR ID COU PLER II PHO NE PATCH

Model 300 1W wit hout Compreamp

- $85.00

COAXIAL SWITCH SELECTOR CHART

- COAXIA L SW ITCH ES A ND ACC ESSORI ES
101 ' rttennoseltclioroand RF switch ing



Fig. 1. B & W coil with
adjustable permeable tun ing
slug.

f
l

Alfred F. Stahler W6AGX
5521 Big Oak Dr .
San Jose CA 951 29

Tuning Those

Big Antenna Coils
- - permeability

R e ce n t artic les have
prompted me to ex peri

ment with various a ntenna
conf igura t ions. My QTH is
rest ricted in size, so my atten
tion has bee n directed to
p h ys ica l ly - shorte ne d
ante nnas. Since a shorte ned
antenna presents a capaciti ve
reac tance, a n equivalent
induct ive reactance is re
q uired to achieve resonance.
These ind uctors are usua lly
large, to minimize 12R losses,
a nd, if reson ant, have high rf
po tent ials. The sta ndard
design soluti on is to use an
air-wound coil (8 & W, etc. )
and to tune to the desired

inductance or resonan t fre
que ncy, either by trial and
erro r pruning or by shunt ing
with a transmi tting type var
iab le capacitor.

Thi s solution is f ine, but
t ransmitt ing variables are rare
and ex pensive and operation
duri ng a rainsto rm is, at best,
unpredictab le. One a lternate
so lut ion is to shu nt t he in
ductor with a ca paci tor made
of a length of coax ial cable
which yields 15-30 p F per
f oot, wit hstan ds high rf
voltage, and can eas ily be
mad e immune to weat her.
The pro blem wit h t his tec h
n iq ue is that t uning is

I- "...CAPACITOR

~"W. 7 "... _.NO. 3053

------
I I

"--AMIDON 10!XIOO FE RRlT E ROO<, r--. I I
<;

<, I I'--< NOISllr--.,

,
<,

ItMA XIMUM SLUG '<,

! '<, - -1+I II IiI III
"

, • ~ «o see eoc
RESONAnt.G CAPACITOR · pI'"

Fig. 2. Comparison of resonant frequencies, with and without
permeable slug.
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(it probab ly
higher fre-

achieved by snipping length
from the coax - and in
finding reso nance one always
snips too much. Frequency
change requires repetition of
the capac ita nce building and
sni pping process .

Another way to vary t he
inductanc e of a coil is to vary
the perm eability of the space
inside th e co il; it's a sta ndard
tuning method fo r low level
i-f and rf signals. Although
variable tuned coils are not
commercially availabl e for
large, · high power inductors,

t hey can be readil y made.
Fig. 1 shows a photogra ph

of a variable permea bility
tuned inductor that was made
for a multiband trap d ipole.
Th e induct or is a B & W No .
305 3 that has an ind uctan ce
of 12.5 uH. Th e per mea ble
slug is an Amido n MV-125,
12 x 100 mm ferr ite ro d
($ 1 .2 5) . Th e su pport ing
mater ial is a 1-1 /8 " diameter
closet pole wit h a 1/2"
d iamete r hol e d rilled t hrough.
Once tuned, by slidi ng th e
ferr ite rod in or out of t he

hole in the wood, th e rod is
held in place wit h a dab of
silico ne rubber sealer. For
retunin g, th is seal can be
bro ken, the rod rea djus te d
and th en resealed.

Fig. 2 shows a curve of t he
measured ind uctance var ia
tion po ssible with this fer rite
ro d and coil co mbinat io n.
No te th at over th e frequ en cy
range test ed t he rati o of max 
imum to min imum frequ en cy
is essentially con sta nt , indi
cat ing that th e permeability
of the fe rrite does not change

over t his range
d ec re ases at
quencies).

I have used this co nstruc
tion tec hnique on several
ant enna project s for tr a ps,
loading co ils and fo r a high
po wer, plate ta nk circ uit. The
Q of t he coi ls remains very
high and there is negligible
loss in the fe rrite, eve n at
high power levels. If the
wooden ferri te rod guide is
boiled in wax or rep laced by
plastic, t he unit will be imp er
vious to wea t he r. •

Tackles the Weatherradio

The 2.m Mod Squad

- - and wins!

I, f
TRANSflJflI,IER

(

L4 200 F

0 5CILLA:"OO,,+-...J
COi l

Richard Haungs W2UJR
11315 Cary R d.
A lden NY 14004

Casey Pustelnik W20 SW
11 33 Cen ter R d.
.Buffa lo NY 14224

VA RACTOR

n""

rae

5.6 K

20~ f IO ~f

ir

u

bo ard into the case . Compress
the coil s to increase th eir
inductance.

The circuit tunes with a
varactor diode. Set the tuning
pot t o midpoint an d com
press the coil s. You sho uld
ex p e ct to hear aircraft
i ma ge s. Wh en prop erl y
adju sted , the tuning sh ould
cove r approximately 2 MHz,
from 146 to 148 MHz. Adjust
L1 and L2 for maximum sen
sitivity after the oscillator has
been set. -

Reprinted from The Link , Bull e
tin of t he Buffalo Amate ur Radio
Rep eater Associati on , Inc.

T he Realistic Weather
radio (Cat # 12-162) is

available from Radio Shack
stores for a low price, and can
be quite easily converted to
two meter FM.

The receiver uses an rf
stage and a combination
mi xer/oscillator. It has po si
tive ground, and eit her nine
or twel ve volts may be used,
with better sensitivity from
12.

Remove the back cover,
battery, and tw o Phillips
screws. Remove the antenna,
hold the board at th e rear
near the speake r hole, and lift
up and out. There are two
slotted tabs at th e front of
the case near the thumbwheel
control s; the cement on these
breaks easil y while removing
the board.

View the printed circuit
side and solder a 10 pF
capacitor across L1, L2, and
L4. The radio is .suppl ied with
a com plete schemat ic which
may be helpful. An y good 10
pF capacitors should work as
long as they fit with sho rt
leads, preferabl y less th an a
quarter inch. Either a ceramic
or small mica should do. L1 is
the tuned rf st age input coil ,
1.2 the rf stage output, and
1.4 is the oscillat or coil. The
latter requ ires the most care
in adjustment.

Remove th e beeswax fro m
th e coil s and replace the
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220MHz~

440MHz~

THE FM LEADER
.----~

2METER~

6METERC!]

WITH TH IS NEW BALUN

On all bands 160 to 10 meters.

FEATURING THE .. .. ,--- - - - - - - - - -----....

8 c--- - - - - - - - - -----...
UH F- The Ultimate in FM

440 is fresh . .. it's new . . .
and with our HR 440 you can

use UHF withou t using-up your
bud get. So. pioneer some new

ground! Put a compact HR 440
under your dash or at your desk .

It's t he best way to usher yourself
into UHF.

The Master in 2 Meter FM

Positive performance at a
pract ica l pri ce makes our
H R-2 B tops on 2 meters .

Ind ividual trimmer capacitors
give bull's -eye accuracy for

working repeaters or point -to 
point. Th e .35!'V sensiti vi ty and
Hi /Lo po w er switch insure your

hearing and being heard .. . clearly
and reliab ly . . . the Regency w ay.

. . . AN D T H E

H R-2B

HR-440

12 Channels
10 Watts
$349 00 Amateur Net

12 Channels
15 Watts
$229 00 Amateur Net

ONLY PALOMAR BALUNS
HAVE ALL THESE FEATURES

AND FOR FULL LEGAL POWER

the time tested Model 1K balun is
st ill availabl e. Rated at 1 KW CCS (3
KW PEP input ).
2%" dia. WI . 9 oz. $1 6.95 PPO.

Free descript ive brochure on request .
Order direct .

Model 2K $32.50 Model 1 K $1 6 .95
Center insulato r without balun $7.95

Postp aid U.S. & Canada.
Spe cif y ratio 1; 1 o r 4 :1

Califom ia resid ents add 6%tax.
Send check or mon ey order to :

Run s co ol as a cuc umbe r at its CCS
rating of 2 KW (C ont inuous outpu t
po wer thro ugh the balu n at matc hed
load).
4" dia. WI. 24 oz. $32.50 PPD.

• Toroidal core for highest efficiency.
• Tef lon insulated wire to prevent

arc-over. OK for tuned fee ders .
• St ainless stee l eyebo lts tak e ante nna

tension. Won't rust, won 't pull apart .
• Epoxy filled case. Absolutely water-

proof.
• Lightning protection built-in.
• Wideband 1.7 to 30 MHz.
• Hang-up hook provided .
• Now available in either 1: 1 or 4 :1

ratio . 1: 1 ratio matches 50 or 75
ohm coax to 50 or 75 ohm balanced
load (dipo les and inverted v eesl, 4 :1
ratio match es 50 or 75 ohm coax to
200 to 300 ohm balanced load.

1976 ~~~ELECTRON ICS. INC. 7707 Rec ord s Street

Indianapolis, Indiana 46226
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Norbert A dsi t
2905 Yo rkshire
Warren MI 48 093

Design Your Own PC Boards
the styrofoam solution

W hether you are an
old hand at th e de

sign of original PC boards, or
you arc about to embark
upon your first masterpiece
of cop pe r and phenolic, the
method of PC board design
and co nstruction described
here will sho w yo u how to go
from schematic diagram to
etched board with a mini
mum of headaches.

You don't have to be a
genius to design PC boards;
all it takes is a little time,
logic and co mmon sense. In
this article I' ll t ry to sho w
how to cut down on the time
it tak es to design PC boards
and make it easier to visualize
t h e rou t i n g of f o il
co n n e ct io n s b et w e en
co mpo nents.

If you've go t a schematic
of that great project you've
be en dr o oling over for
month s, but 'have balked at
th e idea of making PC boards
fo r it, we lcome to the club . A
schematic diagram is o ne
thing, but turning that mass
of criss-cross connect io ns on
paper into a PC boa rd with
win ding foil patterns is
another.

Have no fear . . . after
reading this article, yo u will
be a veritable master of PC
board design. A few easy to
get househo ld items will turn
you into a seaso ned veteran
in the war against point-to
point wiring. Put away yo ur
vec torboard and take up your
copp er laminate and etc hing

130

so lut io n!
With the meth od usua lly

u sed f o r PC b o ard
co nstructio n, four main steps
are used.

1. Layout and design wo rk
on paper.

2. Transfer of paper design
to a suitable template .

3. Applicatio n of resist to
the board in co njunction with
th e tem plate .

4. Etc hing th e board .

U s in g t h e m eth od
described here, the first two
steps are co mbined, the third
is eliminated and the fourth is
carried o ut in the normal
manner.

Th e biggest pro blem I had
was the design layout of
co mpo nents and the routing
o f t he fo il connectio ns
between them. One day wh ile
trying to create a layout for a
10/1 5 me te r preamp, I
noticed a vase of artif icial
flowers. Th e ends of the
flo wers were stuck in a piece
of sty rofoa m sitti ng at the
bottom of the vase to hold
th em up right and in place. In
my frustration of trying to
design th e preamp layout I
mumbled to myself, " I wish I
cou ld just stick components
on the board like that" .. . .
grumble, grumble .. . o ne
nan o secon d la te r lights
started flashing around my
head and sirens began to wail.
"E UREKA!" I shouted, " I
HAVE IT !"

Th u ndering my way up

the sta irs, past the fr ighten ed design your PC board layout.

and cower ing dog, I ran into The first step is to take the
my room and dug out a sma ll PC board you are plan ning to
piece of styrofoam. I cradled use and place it on top of the
it carefu lly in my hand s and sty rofoam. Mark aro und the
placed it reverentl y on my edges of the boar d with a fe lt
work table, for it was the tip pen so you have an
salvat ion of my pa tience and ou tline of the board o n the
sanity . styrofoam.

After thank ing th e gods
for my red emptio n " from Next rake th e masking
mental anguish and after tape and put it right on to p
bang ing my head three times of th e sty rofoam to f ill in the

ou t lin e o f t h e b o a rd
on th e floo r in the general completel y. Now stick the
direction of Mecca, I began to
perfect a method for simp le lead s of all your major
and inexpensive PC board co mpo nents through the tape
design and construction. ' ..... and into the fo am in the

Th e idea was this: Why positio ns you wan t them to
. be on t he boa rd. T his will

~:t~~ceh~~;~e~:a:~~~~n~~~ hold th em. i;, ~ace and now
leads drawing diagrams and _, you "- . can 10 conve~ le n t
layo~ ts o n paper, carefully 10c.atlOns fo r your capacito rs,
cutt ing out templates and resisto rs, etc.
th e n appl ying etch-resist With all th e co mpone nts
when there is an easier way? sitt ing there in front of you

All you need to make a PC just as th ey wo uld be o n the
board of any comp le xity and actual PCboard, draw the foil
of any size are the fo llowing ca n neetion patterns with
easy to get items: yo ur fe lt tip pens from

. component to co mpo nent as
1. On e piece of sty rofoa m. you wish them to be on the
2 .. One ro ll of wide actual PC board. Make sure

maskmg tape. . you draw the fo il connectio ns
3. A few felt tip pens. the exact wid th yo u want
4. One used razo r blade. them to be on the actual PC

The styrofoam can be of b o ard; this is important
any size but a piece about 6" because it e liminates making
by 12" can be used for all a tem pla te, as we' ll see later.
your projects. The fe lt pens With th is meth od you can
must be able to write on even make those fancy little
masking tape and should be rou nd fo il lands with th e hole
of different widths. in the ce nter that professional

If you have all th e item s PC board designers use. Just
mentioned, you are ready to whirl your felt pen around



C&S MARKETING ASSOCIATES

If you are PLANNING TO PURCHASE A NEW TRANSCEIVER, why not GET THE BEST? You should give
ser ious co nsiderat ion to th e new Hy-Gain 3750 Transceiver. With it you can expect super ior perfo rma nce that will surpass
the de mands of even th e most expe rienced amat eur. -.

Th e advantages of the new 3750 are many . For starters, mor e op erat ing frequencies to choose f rom mea ns mo re
operat ing fun for the ser ious radio amateur. With 160 meters fast beco ming the favor ite of more operators each day, the
addit io n of this band to yo ur shack can o nly add to your enjoy ment of you r favorite hobby . Not .onlv more frequencies,
but also t he greater accuracy of the d igital read out make operat ing the 3750 a real pleasure. With readout to 100 Hz and
WWV receive fo r calibrat ion, you always know exact ly whe re you are. As an added bonus, th ere is also a memory circuit
which will allow yo u to return to an inter esting spot on the band witho ut writ ing down the frequ ency . With the optional
3855 VFO yo u can split T X/R X frequenc ies fo r o perat ing OX. The 38 55 also has pro vision -for adding up t o seven crystal
contro lled channels.

The 3750 is a pleasure to operate , but it is a dream t o listen to. You will never again be annoyed by th e roar of a
cooli ng fan . The th ree tubes are cooled by a fa n that is not only wh isper quiet, but is also sta ndard eq uipment . And, yo u
can forget about image and spur ious respon se problems thanks to the narrow band SSB crystal filter in t he first i-f.

~ lnt ermodulation and cross modulation perfor mance are enhanced through the use of d ua l-qate MaS FETs at all crit ical rf
amplifier and mixer stages. To help cu t down the strength of th e OM using the California kW, a handy rf attenuato r is
included. For CW operat ors, the select iv ity is -6 dB @ 4oo Hz and -66 dB @ 1.8 kH z.

The same high standa rd of performance is fou nd in th e Transm itt er secti on! Average power output is kept at a high
level through the use of an audio compression circuit and automat ic level control. The microphone compression circuit
gives 20 dB of audio compression and the ALC provides an add itional 20 dB to prevent " f lat topping" and transmitted
adja cent channe l splatter. To help reduce the QRN from the neighbors over the subject of TVI, a low pass filter is included
in the out put state. Speaking of t he out put stage, it uses two specia lly developed 5-2002 tubes for high peak power o ut put
with maximum plate dissipation character istics. The VFO section of the 3750 delivers an except ionally stable signal. Drift
is less than 500 Hz from turn-on to 10 minu tes and less than 100 Hz aft er a 30 minute warm-up.

Other features include a noise blanker, VOX, and side-tone c ircuits. All stages have been by-passed and t ight ly sealed
to improve performance and reduce internall y generate d "birdies" to the minimum possible.

The advanced features of the HY-GAI N 3750 make it quiet a bargain at only $1895.00 . For mor e info rmat io n, or to
place an order, call TOLL FREE 800-251 -6771. In Tennessee, call 800-262 -6706. Master Charge and BankAm ericard are
welcome .
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the co mpo nent lead where it
meets the ta pe. This create s a
circle around th e lead and
leaves a portion in the center
th at is unmarked which yo u
can use as a guide for your
drill bit when yo u drill the
holes in the board. If yo u
wish, yo u may make extra
w ide pa tt e r ns f or th e
c o m m o n o r ground
connect io n on the board, or
e x tra w i de bu s ba r
connections simply by using a
felt pen with a wider tip.

If yo u goof someplace in
the process of makin g the foil
patterns on the tape, either
remove the tap e and parts
fro m the foam and put down
fresh tape exactly as you did
earlier or remo ve th e parts
from the tape and then use a
damp cloth to wipe off the
ink from the tape and sta rt
over.

Once you have fin ished
your layout on the foam and
the fa il patterns on the tap e
are as you wish them to be,
remove all the parts you had

put into the foam and
carefully peel off the masking
tape . Now place this strip of
tape o n the foil side of yo ur
PC board. If some small
pieces of styr ofoam stick to
the tape when you peel it off,
just use yo ur fingern ail or
razor blade to remo ve them .

Now use the razor blade to
cut away all portion s of the
tape which are not colored.
The se portio ns will be etched
away when you put th e board
in the etc hing solut ion . Th e
tape, that is left on th e board
is your foil pattern. Thi s ta pe
will fun ction the same as
the e tch-resist coating you
norm ally wou ld use.

Remember, there are no
templates to make. Just cut
away the por tions of the tape
you wish to be etched.
Simple, isn' t it?

If everything has go ne
according to schedule, yo u
have before you r very eyes
the semi-finished product of
you r labors. All th at 'remains
to be done is to put the board

in the etching so lution and
d ri ll the holes fo r the
componen ts in the usual
manne r.

As I am sure you will
realize, thi s method of design
and con stru cti on has some
very appealing po ints in its
favor:

Inexpensive
Th ere is no need to spend

hard-e arn ed mon ey o n
etc h-r esi st or preform ed
st ic k - o n land s and
connections.
Easy

Th e layout of components
and connec tions is right in
f ro nt of you to better
visualize exactly how foil
connections should be made.
Flex ible

This meth od can be used
for all your projects no
ma tte r how co mplex or
simp le they may be. If you
decide to modify or delete
any portions of your circuit,
the changes can be -.made -..
more quick ly and easily using
this method than the norm al

de si gn a n d c o nstruct ion
method.
Availability of Parts

Every piece of material
needed should be lying
around y o u r hous e
someplace. If you find you
don't have a needed item and
you must buy it, it can be
found at a dru g store, habby
sho p or department store for
a cheap price. Perhaps you
don 't have any styrofoam 
well, try digging through the
boxes and crates lying around
outside in the back of any
drug store or department
store. The foam is used as a
packing filler and shoc k
absorber for goods dud ng
shipment. If you work it
right, the cash outl ay for all
the thin gs needed will be
exactly zero.

Afte r readin g thi s articl e
you 've got no excuse to moan
an d complain about the
supposed complexity and
cost of making PC board s. So
go and dig out yo ur favorite
schemat ic and get to wor k! •

" Big Jim" Davis WB(}SQP/6 of KHJ radio listens inten tly to John 's program.

ILooking West_ _
from page 13

John: " That's unfo rtunate. We've
been able to pretty much stem th at in

my area. In fact , I don 't thi nk we have
any bananas on any of ou r repeaters
at the present t ime. We have had some
pretty good cases and in one in

part icular they were able to break up individual and co llect ive o bligat ion to
a whole ring. We got the local po lice be "th ink ing forward-looking ama-
in on it; t he guy's basement was teu rs" never ends; looki ng toward th e
loaded with all kinds of land mobil es, ft utu re and planning for it is just as
CBs, amate ur and everything else. But ... ~ impor ta nt an obligation for you and
the amateu rs have pretty much done me as properly mainta ining and
the investigat ory work and have been operat ing our stat ions.
very successful at it. This story t hat I In the end, it comes down to this:
heard at dinner to night, abou t the If we as amateurs sincerely want fewer
Happy Fliers, now the re's a real con- regulations, t hen we must each be
tr ibut jon th at amateurs are making"to - T prepared t o assume t he burden of
technology, so maybe the solut ion lies responsi bility that thi s enta ils. We
right withi n the amateu r community ." must each work toward being model
(Note : The Happy Fliers, a group of citiz ens within the amateu r com-
flying amateurs, have developed some munity and provide, on an organized
rather interesting DF equipment and level, a consta nt flow of o ngoing
tec hniques fo r its use. More on this in feedback to t he Commission and J ohn
futu re LW.) so that he can the reby know exact ly

We could go on for pages and pages, what's happening where, how well
but as usual we are well past the things are going, and what can be
normal length of t his colum n. I do ne to improve things. One sugges-
sincerely hope though that throu gh t ion I might make is to put Joh n on
our coverage these past two months, you r radio club newsletter mailing list,
you all have gained a bit of insight as thi s is a vita l source of local level
into Jo hn, his ideas, and his feelings infor mat ion. Anot her is to always
about the service he administers. offe r alternative ideas when com-
There is no doubt in my mind, after ment ing on pending dock ets. Saying
getting a cha nce to meet him and hear you do not like someth ing is all well
first hand what he has to say, that he and good ; but f rom where in heaven
not on ly genuinely loves amateur are John and his associates within the
radio, but also has a heck of a lot of Amateur and Citizens Division sup-
respect for each of us within the posed to find t he proper answer unless
amate ur service. He t rusts us, t rusts in it comes from you? For indeed, it is
ou r inte grity as individuals to abide by you who are the tru e fut ure of
the rules and regulatio ns and to use amate ur radio. It's a responsibility
that specia l inner respect that seems t hat goes far beyond that piece of
to be the intangible aspect of bearing paper you proud ly exhibit on t he
an amateur callsign to influence others wall. Your license is more tha n just a
properly in that same directio n. badge of pride, it 's a badge of respon-
Above all, he feels, as I do, that your sibility !

132



CfJ T S - B 2 0
(glpecifications

FREOUENCY RANG E: 1.8 -29.7 MHz
(160 - 10 mele",,)

MOOES: US8 . lSB. ~, FSK
INPUT POWER: 2OC1N PEP on sse

160 W DC on ON
100 W DC on FSK

ANTENNA IMPEDANC E, 50-75 ohms, unbalanced
CARRIER SUPPRESSION ; Beller lhalo' 40 dB
SIDEBAN D SUPPRESSION : Beller i ren 50 dB
SPURIOUS RADIATION : Greater tha n .oo ee

(Harmoni c s more lha n -40 dB)
RECEIVER SENSITIVITY: Bett er than 025uV
RECEIVER SELECTIVITY:

SSB 2.4 kHz t-e dB)
4.4 kHz (-60 dB )

ON" 0.5 kHz (-6 dB)
1.8 kHz (-60 dB )

'(wilh Optional ON filler ins ta lled)
IMAGE RATIO ; 161).15 me ters ; Bell er IN.n 60 d B

10 meters : Bell er lhan 50 dB
IF REJ ECTION: Beller lha n ec dB
POWER REOUIREMENTS: 120/ 220 VAC.

50 /60 I'll , 13.8 VDC (with optional
05-1 1. OC-OC converter)

POWER CONSUMPnON: Transmil : 280 Wall s
Receive: 26 Wall s (healers of l)

DIMENSIONS: 13-1/8" W ~ 6" 1'1
~ 13-3/16" 0

WEIGHT: 35.2 Ibs (16 kg)

Kenwood's T8-520 has sold itself to
thousands of amateurs the w orld
over.

The value of its features and specifi
ca tions are obvious. But just as impor
tant is the kind of quality that Kenwood
builds in . Hundreds of testimonials on
the a ir attest to its performance and
de pendability. You probably have
heard of s ome of the same glowing
p raise.
The T8 -520 operates SSB and CW on
80 through 10 meters and fe atures
built-in AC and l2VDC power supply.

Cj} TS -520
cg}pecifications

MODES: USB. LSB. CW
POWER: 200 ....etts PEP input 00 sse . 160 watt s

DC inptl t on CW
ANTENNA IMPEDANCE: 50 ·75 Ohms,

unbalanced
CARRIER SUPPRESSION: Better than - 45 dB
UNWANTED SIDEBAND SUPPRESSION: Better

than - 40 dB

HARMONIC RADIATION: Better Ihan -40 dB
AF RESPONSE: 400 to 2600 Hz (-6 dB)
AUDIO INPUT SENSITIVITY: O.2S"Vtor 10 ee

(S+N)l N
SELECTIVITY: SSB 2.4 kHz ( - 6 dB). 4 .4 kHz

(-60 dB) CW 0.5 kHz (- 6 dB), 1.5 kHz
(- 60 dB) (with accessory filter)

FREQUENCY STABILITY: 100 Hz per 30
mi nutes alt er warmup

IMAGE RATIO: Better than 50 dB
IF REJECTION' Beller Ihan 50 dB
TUBE & SEMICONDUCTORCOMPlE MENT:

3 tubes (2 ~ 6146B,12BY7A), 1 IC, IS
FET. 44 transistors. 84 diodes •

DIMENSIONS: 13.l"W ~ 5,9" H ~ 13.2" D
WEJ.GI-LT: 35.2 Ibs.

KENWOOD'S TS-700A
f inally fulfills the
promise of 2-meters ...
more channels, more
versatility, tunable VFO,
SSB-CW and, best of
all, the type of quality
that has placed the
Kenwood name out front.

alAlJi RADiO Inc.
------------ --- 8400 N. Pioneer Park way, Peoria IL 61614, Phone 309-69 1-4840 ---------------
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Br uce Fette WA7NMO
2310 W. D el Campo
Mesa AZ 85 202

Hamming by Laser

modulating them isn't easy
i

Close-up of mirror and C-c1amp mounted on speaker at
transmitt ing end. 73 Magazines are used to shim elevation of
reflected light beam, which may be seen in center of mirror.
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T hro ugh a stroke of luck,
my professor loan ed me

a Spect ra Physi cs helium
neon one mill iwatt laser for
two wee ks - an ideal upper
t unity for a ham to get
hands-on experience with the
a Id-fashioned but up-and
c o m ing communi c a ti on
medium , "optics."

Lasers ha ve found many
applicati ons in science a nd
ind us try, from measuring
stress, to 3D imaging, to
dist ance measuring. It is not
novel to send voice (or other
messages) over a laser or
other light beam, but my two
week experiment might pro
vide foo d for thought fo r
other ham proj ects.

~ ._-

Funda ment als

Helium-neon lasers , for all
practical purposes , put o ut
onl y a single color of light
(6328 Angstroms) . It is this
monochromatici ty (single
color ) which allows differ
ential measurement of sma ll
di st ances, by addit ive or
destructive add it io n of light
waves, as well as 3D imaging
(ho logra phy). Th ey also put
out an ex tremel y narrow
beam of light, in comparison
to tha t of a flashlight. So
narrow, in fact , that even thi s
ine xp en sive unl t ' diverges to
onl y 6" in diameter at 400
fe et , or 6.4 ' at 1 mile. That is
a beamwidth of .069° (4.1

minutes) . That is a much nar
rower beamwidth than my
16 element 2 meter collinear.
In fact, it is so narrow that
you cannot possibly hold it
st eady enough in hand t o use
it to communicate 1 mile.
You must use a tripod Q.r
other adjustable rigid mount
to perform almost any experi
ment with it.

One milliwatt does not
seem like much power out
put. Compare t hat with a
fla shlamp: 6 volts x .2 5 Amps
x .10 effici ency = 150 mW
output. Ye t at 400 feet (the
length of my street), the laser
a p p e a r s much br igh t er ,
bec ause of its narrow beam.
The laser incident energy is 1
mW /182 cm 2 .0055
mW/c m2, whil e the flashli ght
energy (a very good one) is
150 mW/291863 cm 2

.0055 mW/cm2. The laser is
10 ti mes brighter at 400 fee t.
Danger? Well, 1 milliwatt is
completely safe impinging on
your hands or f ingers. But
don't look directly into the
beam from closer than Y2:
mile. Concentrated laser light
can a nd will destroy the
visual acui t y of the retina.
Also, be careful to avoid
looking accidentally at reflec
tions off mirrors.

Modulation

No w for the ham radio
application. There are several
ways to modul ate a laser: 1)

amplitude modulation; 2)
pulsewidth modulation; 3)
polarization modulation/
and 4) spatial modulation
(angular deflection) . Let 's
examine each.

Amplitude modulation of
the laser is possible by vary
ing the current through the
laser t ube. Modulation is ade
quatel y linear .over a current
'range of 1 rnA to 5 rnA?
This current modulation is
accomplished by modulat ing

.. the 6000 V suppl y? with a
high voltag e tube.

Pulsewidth modulation of
the laser may " be accom-

_plished by switching the
supply volt age to the laser
tube on and off. If done at a
constant frequency, with the
"on time" duration varied
proportionally to the modula
ting vo lt age, 100% linear
modulation is possible. In
addition, for long distance
communication, an i-f str ip
amplifier tuned to the repeti
t io n rate of the on /off '
swit ching can be used to' .
a mplify the output of a
photomul tlplier ' to usable '
levels. You might cleverl y
choose 455 kHz as a pulse
repetition rate, t hus making
an old transistor radio a prac
tic al i-f amplifier. Come
mercially availabl e 100%
modulated lasers only have an

"upper repeti tion rate limit of
100 kl-lz;' so 455 kHz would
require customization.



REFLEC T

"LASE R
BEAM

t VOIC E COi l DRIVE

Fig. 7.

Pol a rizat ion modulation
can be Ii kened to changing
antenna polarizat ion fro m
hori zon tal to vertical and
bac k, based on micro pho ne
voltage . It is accompl ished
wit h a laser by first po larizing
the laser output to horizon tal
by a polaroid f ilter, and then
passing the light through a
Kerr cell or Pockels cel l (a
n it ro ben zen e mixture
bet ween very high voltage
plates). The Pockels cell
rotates the light polarization
through an angle proportional
to the voltage app lied. At the
receiving end, the light is
passed t hrough a second
pol aroid fi lter, and thus
becomes amp li tude
modulated propo rtiona l to
the speec h input. Diff erent ial
reception is possible to cance l
stray light noise by using two
polaroid filters at the re
ceiver, o ne horizon tal an d
one vert ical, and subtracting
th e light energy of one fro m
the other. Note that differ
ential recep t ion is desirable to
cancel th e effects of lights
run from 60 Hz power , many

Fig. 2.

of which ex hibit nearly 100%
120 Hz modulation. Th e
differential signa l recovered is
nearly co nstant across the
beamw idt h.

Spatial modulat ion , or
a ngula r deflect ion, means
simply to def lect the beam
through an angle proportional
to the modulat ing voltage ,
preferably in the horizonta l
plane. For deflection angles
less than the beamwidth (in
t his case, less than .069° ), the
light energy at the left and
right edges of the beam is
amplitude modu lated . Again,
d iffe ren t ia l re ception is
possible by subtracting left
edge light energy from right
edge light energy. The signal
recove red is proport ional to
detector separation relat ive to
the edges of the undeflected
beam, and to the ratio of
modula ted laser light energy
to amb ient illumination.

Practica l Applicat ion

Tearing into the u niver
sity's laser to modulate the
6000 V supp ly was unde
s irable. T h is ruled out
interna l AM and PWM. Ex
te rnal modulat ion by Pockels

Close-up of laser, mirrored speaker, and receiver system.

cells and Kerr cells, in .addi· powe r applied is adjusted to
tio n to costi ng more, requires def lect the beam approxi
upwa rds of 1000 volts fo r mate ly ha lf th e beamwidth
90° polarity rotation. That on maximum excursions.
left spatial modulatio n. Com- At the receiver I utilized
mercia l mirrors with magnetic two matched 1,4" cadm ium
dr ives were available. But, sulfide photocells in series
with ham radi o zeal, I wit h 2 cm hor izontal dis
decided to glue a small 1 cm placement to achieve a differ
by 1 cm mirror near the voice ent ialfhum cance ling) photo
coi l of a 6" 5 Watt speaker detector'(Fig. 2) . Thus, if the
with a 20 ou nce ceramic detector connected to the +V
magn et, thu s ens u ri ng receives more light , output
minimal spect ral distortion voltage rises. If the grounded
due to the addit io na l mass of detector rece ives more light ,
the mirror. This arrangement output voltage fa lls. If both
(Fig. 1) pro vided an angu lar rece ive increa sing or de
ro tation of the mirror surface creasing amo unts of light ,
which was small- but appro• .,. out put remains consta nt.
priate for reason able audio This detector pair was
power levels (50 mW). soldered to a handy 4 tran-

Thus the mirror undergoes sistor high impedance" input
a small rotat ion for voice coil _ audio amplifier (see Fig. 3). A
d isp lac em ent. The audio similar one was used to dr ive

Photo of receiver showing four transistor audio amplifier, and
cadmium sulphide pho tocells at input end. Loudspeaker,
battery, and volume con trol may also be seen.

Laser iight viewed at night from 400 feet down the street.
Other lights are street iights.
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Close-up of laser, speaker, and C-c1amp mounted on 6m yogi. Laser and speaker mounted on 6m yogi, with reflected laser
light showing clearly in center of speaker.

Fresnel concentrator in cardboard frame, showing photocells,
audio amp, and loudspeaker.

the mirror loud speaker, with
microph one input.

Aiming the laser to bounce
off the mirror and go where
you intend is the most diffi
cult a nd tim e-consuming
aspec t of the project. A
chemi stry lab flask holder
would be most helpful for
holding t he spea ker, but a
series of C-c1amps and maga
zines served to shim it into
position. A t ripod wou ld be
qui te useful for th e laser, but
some 73 Magazines were ade
quate to shim it into position
for a 400' test. Having care
full y aligned the beam down
the sidewalk (at night ) with
con stant elevati on , a QSO
was cond ucte d between a 2m

HT and the laser. The re
covered audio was ex cellent
beyo nd t he distance where
the beamw idth fully cover ed
both det ector cells, ou t to the
full length of the stree t (410
fee t ).

I next attem pte d to t rans
mit th e laser light to a nearb y
friend's home 1 mile away.
This was accomplished by
ta ping the laser, spea ke r and
clam p to my 6 mete r yag i,
and rotating the antenna unt il
t he reflected beam poin ted in
the correct direction. Then,
by standing on the roof and
pushing up/dow n/bac k and
fo rt h on the element to
which the C-clamp was ta ped,
and listening to .94 feedback,

I was able to position the
reflected laser beam in my
friend' s direction. Gener ally
speaking, %" of movement on
th e end of the yagi element
moved the laser 50 feet at his
end . Unfortunatel y, he was
compl etely una ble to detect
audio on the laser beam with
the photoce ll arra ngement.
There were clearly two prob
lems: 1) the laser needed a
hard mount, with the ability
to move the receiving photo
cells to the beam center ; and
2} the laser light needed to be
reco nce ntra te d for -the
cadmium sulf ide photocells
to be adequate ly responsi ve.

In order to reconce ntrate
the laser light, I purchased 2
Fresnel lenses with a iooo.r "
concentr a t ion rat io, and
mounted them in a car dboard
f rame. The cardboard frame
also mount s the cadmium
sulf ide photocells at the focus
of the conce nt ration lenses,
the audio amplifier and the
loud speaker .

We made special arrange
ments to use th e }'2 mile
tax iway at th e Falcon Field
airp or t one night, so that the
laser cou ld be hard mount ed
and left point ing down the
taxi way, while th e receiver
was moved to the cente r of
the beam. Again, .94 feed
back was used to achieve
approx imate aiming of the
light beam. Elevation co nt ro l
of the light beam was most
critical in this instance, since
5 feet too high would be

unreachabl e wit h the receiver,
and 5 feet too low would
move the beam halfway down
the taxiway. To achieve this
crit ical elevation adjust ment ,
a 3" x 5" card was slowly slid
between the pages of the
pho ne book supporting the
spea ker and C-c1 amp , until
t he correct elevation was
reported from the receiving
e nd. Now the receiving
system with Fresnel con cen
trators was moved into posi
t ion in the beam. Th e audio
was awful. Examination of
the beam, viewed upon my tee
shirt, revea led co nsidera ble
f luctuat ion in the beam due
to air currents rising fro m the
pavement. Apparently, the
rising air currents create d
rarefactions of small enough
diameter to effec t one side of
the differential detector , but
not both simultaneously. Un
accounta b ly, th e audio
qualit y of the output was
best , and adequate , when one
or the other of the photo
detectors was covered, thus
using the photodetector in
the p h o t o -vo l tai c mode
instead of the photo-resistive
mod e.

Conclus ions
Spatial modulation of laser

light must be con sidered the
least expensive modulation
te chnique thr ough at mos
phere. The appar ent upper
range limit with unsophisti
cated reception techni que s is
one mile at night, and con-
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SOLVE YOUI\ TEST CONNECTION PROBLEMS
E-Z Ho oks have been designed and f ield tested t h rou ghout the i ndu str y to save time and m oney in commercial

WITH E! HOOK electron ic p rodu c t io n and servic ing . T he spr ing-l oad ed h ook attac hes f ir m ly , yet so gently it wi ll not damage com 
_ :!Jpo nent - free s han ds wh ile tes ting . Durably co nstr uc ted and fully insu la ted to a single co ntact poin t assu ring t rue

read ings . Meets exacting labo rat ory and space age com puter technology requ ir ements. AV AILABL E I N 10 RETMA
COLORS· Red bla ck blu e green or ange yell ow w hi te v io let brown or gray

'Specify col or. " Square hole ,if! fo'h ook io.q la te, ally to 'eads o r . ert ically o ver $qu~," wire-w TJP pm ,

-----.-"O RDER XL-'

O,d o, No.
204XL1 ·12
204X L1 ·24

X L · ' M in ; Ho ok 15.0" lo ngl co"'bine,.11 t~ . p c""" n fe atures o f ' he X l 0 0W w it h an .~ tra lo ng bod y _ It
w ill make , afe . short-I,. " ",'" conne c, ioM in ca rd rocks and th rau gh dee p wiring ne<' up '0 4' $ 1_25 00.

......

EXTRA LO NG
MINI HOOK

JUMPER WITH
XL-' MINI HOOKS

JUMPER, XL.-1 MIN I HOOK TO STACKING ;
BANANA PLUG Orde, No. Longth P. ;. e

20t XL.l · 32" $1.95 Sp ecify Golo,.

Jump er wi th X-l00W Mini Hoo it,

O ,d e' No . Leng1h P,ic e
204·12W · 12 " $1.60
204 -24W' 24 " 1.&1

.--~

Jum pe ,. XM Miero Ho oit to Banana Plug
Ord er No. Longth Priee
20 1XM' 32" $ 1.40 Spe cifvco lor

COMPLETE SET $7.95
ORDER YOUR XM-S MICRO HOO K SET TODAY I ( Inc lud es 1 ea. red, b lack, b lue. gr een,
or ange, yellow , whi te, b rown , vio let and gray Mic ro Hook) At this lo w p rice y ou ca n affo rd
more th a n on e set.

• ONTINp::::~::::~AL.~
Bu,ld & test ClrcU'ts as fas, as y lIUdunkr

"II 114 PAGE APPLICA TIONS MANUAL II
~~ Contains Circu it Data, Syste m Oesign and Tec hnical Data for SL 160 0 series integrated circuits . .. $ 1.95

Plessev SL1600 Radio Commun ications Circu its are used in all types ct mi lita ry, commercial and amateur radio syste ms.
These same dev ices are now available in economical, easy-to-use plast ic minidip pac kages. Now you can affor d to ma ke
extensive use of Plessev cir cuits in th e design of svnchrocvne. super het, SSB and mu lt imode receivers, transmitte rs
and transce ivers.

p",
PB1 00
PB101

PB 102

PB103

PB 104

6 IC c . p b •• od bo.rd kit
10 IC c.p br.ad bo .rd k it
10 14-0 lP cap, 5· w.y pO" , 940 . old.rl ....

t i. po int>, 5 .8 x 4. S "
12 14--o lP CiSp., like P Bl Ol w ith 1.240 ti e

po in t>, 1. 0 ~ 4, 5"
24 14·0 1P ea p .. 4 5 _WiSY po .t. , 2,250ti.

poi nts. 6 .0 ~ 9 .0"
32 14-DIP c oP. , 3 ,060 oold.rio.. . io p o ints .

6 .0 ~ 9. 7 6"

$ 15 .9 5
1 9 .9 5
29,95

39.95

59,95

79. 95

NEW IN
STOCK PLESSEY

LOW COST
INTEGRATED CIRCUITS FOR

RADIO COMMUNICAT IONS

LOGIC PROB E LP-1

SOCKETS & BUS STR IPS PROTO-CLIP
Fo. p ow.r · onfh iS~ d' off
signal t r aci ng . 8ting Ie
lea ds u p f .om PC bo.rdI
surface f.or faot "DubiO·
'hooting
PC1 4 14-p in $ 4. 50
PC16 16 ' p;n 4 .15
PC24 24-p ln 8.50
PC 40 4 0-p in 1 3. 75

PROTO BOARDS

P B2 03
P B203 A

With bu ilt·in regulated short-proo f pow;;r supp lies
6 V, 1 am p .egu la • • d pow. r . uppl y $ 75 .00
5 V, 1 emp a nd ±1 5V , M am p r.gu lated 120. 00

DOW•• • up pl y

PLESSEY MIN I BOX
POLYESTER
~(CAPACITOR)

MC V $ MC V $
.0 0 1 10 0 0 " .0 39 ,,, .re
.0 0 12 """ ." .0 4 7 ,,, .re
.001 5 1000 " .0 5 6 250 . t s
.0 0 1a 1000 ." .osa ,,, .t e
.0022 10 0 0 ." .08 2 ,,, .".0 0 2 7 1000 ." . t ' 00 .".0033 1000 ." ta ' 00 .ta
.0 03 9 '" ." " '00 .>0
.0 047 '" ." ta ' 00 .".0 0 5 6 '" ." aa ' 00 .aa
.OOGS '" ." " ' 00 .ae
.0 08 2 '" ." sa '00 .ao
.cr '" ." cs '00 .aa
.0 1 2 '" ." ., ' 00 .00
.0 15 ' 00 ." .00 ' 00 .".01 a . 00 .t s .sa '00 .".022 .00 .t s ea ' 00 .~

.0 2 7 .00 .r s t .o '" .ec

.0 33 ,,, . t s

$ 71 .2 0

$ 3 0 .9 5

$ 5 0 .4 0

GEORG IA CANAOA, B.C.
AN C RONA ANCRONA

33 30 Pied m o n t Rd NE 5656 F ra ser St.
At lanta, G A 30305 Va nco uv. r. BC V5W 2Z4

(404) 261_7100 16041 3 2 4-O5 0 5

O ut ut
de Amp<

5 3 .0
12 1 .6
15 1.5
24 1 .0
28 0 .8

s s
" ." ,24 2. 2
aa a
s to

ra ,
rs e
" s" .

POWER SUPPLIES
ADTECH

OREGON
ANCRONA

1125 N.J:. 82nd Ave .
Po .tland, OR 9 7220

(503) 254-55 4 1

Mi nImum order $10.00. Add $ 1.00 to cover p ostage and hand ling .
Ca liforn ia ' esidents ad d 6% sa la' ta~ . Mail Ord.r - Send Check or
rnonay or der to ; P.O , Bo lt 2208 M Culver City . CA 90230 • Phon.
O .de . _ Ca ll ' (2 1 3) 641-4064. COO, Master Ch arga and Bank
Amedcard we lco med . (S tores do no t accept mail or phone orders.!

APSS·6
APS 12-4
APS15-3
A PS24 ·2. 2
APS 28-2
APS5-10
A PS 12-7
A PSI 5-6
A PS 24- 5
APS 28·4

TO~

SOCKETS
TEFlON

A R IZ O NA
A NCRONA

4518 E. Broad wa y
Tuc<on, AZ 8571 1

(602l 881 -2348

CALIFORN IA
ANCRONA

1300 E . Edi n ger Ave.
S an t a A niS, CA 9 270 5

(714) 547-8424

1 -2 4 2 5
.45 .4 1
.5 4 .4 9

WIR E-WRAP G OLD D1P

'""rs

CALIFORNI A
ANCRONA

11080 Jef fe ..o n Blvd.
Cu lver City, C A 9023 0

(2 13) 390 ·3 595

BREADBOAR D JU MP E R WIRE KIT
Eac h k it contains 35 0 wi r.. out to 14
dlff.rent l. n gt hs from 0.1 " to 5 .0 ' .
Each wire i. str ipped and le adS • •e
b.nt 90" fo r ....y Inserti on. WI••
1000gth Is cl""m. d by col o r COding.
A ll wl r. i••olid tinned 2 2 g.uge w it h
PVC In. u la.l o n. T h. wi",. com.
poo kocl In a co nv.nlent p i_ tic bOX.
BK · l • . . . . . . . . . . . . . . $ 9 .9 5

CARBON FILM RESISTORS (5%)

Only in Multi ples of 100 pcs per value (o hms)

%W.... $1.69 pe"OO . 16W.... $1 .79 p'''OO~ I (~ANCRONA
10 33 100 330 1 .0K 3 .3 K 1 0 K 3 3 K 100K 330K 1. 0 M 3.3M
1 1 36 110 36 0 1.1K 3 .GK 1 1K 36K 1 10 K 3GOK 1. 1 M 3_6 M

1~ ;~ 1~g ;~g ~ :~~ ;:~~ ~~~ ~~~ 1 ~g~ ~g ~ 1 :~~ ;:~~ ' , J
1 5 47 15 0 47 0 1. 5 K 4 .1K 1 5 K 41 K l50K 47 0 K 1.5M 4 .7M L...::::::::::...--r-------r-------r-------r------- r - - - - - - ,
16 5 1 160 510 1.6K 5 . 1K 16K 5 1K l 6 0 K 51 OK 1 .6 M 5. 1 M r
18 56 18 0 560 1.8 K 5 .6 K 18 K 5 6 K 180K 560K 1. 8 M 5.6M
20 6 2 200 6 20 2.0K 6 .2K 20K 52K 200K G20 K 2.0M 6.2M
22 68 22 0 680 2 .2K 6 .aK 2 2K GSK 22 0K 68 0K 2 .2M 6.8M
24 1 5 24 0 750 2 .4 K 1,5K 2 4 K 15K Z40K 1S0K 2. 4 M 7.5 M
21 8 2 210 6 20 2 .7K 8 .2K 27 K 8 2K 210K 820K 2 .1M 8.2M
30 9 1 300 910 3 .0K 9. 1 K 30K 9 1 K 300K 9 1 0 K 3. ll M 9 . 1M
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Fig. 3. High input impedance four transistor audio amplifier.

15 K 300

siderably less in dayt ime. For
these kinds of distances, wire
is a more economical com
municat ion media than laser
t h ro u gh the atmosphere,
except where circumstances
prohibit str inging wire o r t he
bandwidth of th e signal is
considerabl y higher than con
ventional audio bandwidths.
In turn, laser is less expensive
than convent iona l superhet
r ece i vers and crysta l-con
t rolled transmitters for these
distances: Laser communica
t ion is certa inly more secure,

since fundamenta lly all trans
mitted energy can be inter
cepted at the receiver site.

Want to try out a laser? I
hope t his art icle has given
you ideas to build on ! •

References

1 "Sp ectra Physics Technical
Memorand um, " 1966, Ho bar t :
" Mod ulated He lium Neo n Laser,"
Spectra Physics .

2 Con ve rsa t ion w ith Spectra
Physi cs engineer.

3 B. Fette , "Getting Sta rted o n
ATV ," 73 Magazine, Novembe r,
1973.
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solving a 40m Novice problem

A 60 Foot Antenna
on a 20 Foot Lot

Tuning
Set your transmitt er on 40

meter> at 7.12 5 MHz. Mea
sure the swr using a bridge,
and t rim each leg of the
antenna th ree inches at a
time. Remember to cut both
legs equally. Repeat this step
until the swr is down to a
level below 1.5 to 1.
, Co st of the antenna,
includi ng 70 feet of # 12 wire,
S insulators, nylon cord,
screw eyes and coax , was
about $20, but it cou ld have
been made for much less. So,

' fellow Novices, if space and
money are your problem. t ry
tuning up with a "tuning
fork" and get ready for some
nice surprises! -

SUlATORS

SCREW EY ES

T OF "IO. lZ VllRE
l ATORS

CORD
W EYES

NSlJLATORS

~ 20 f T TREES OR MASTS - 6& ..
- _.-

NYL ON CORD

- - ,

22"6"

10 FEE

21 '$" snesu
NYLON
2 SCRE

~_ 10'9"

"/ \
EAVE Of HOUSE \~

_ _ RG580R RG 8 U

ante nna tuner, the " U" will
work 80-10 . The 40 meter
version requires two supports ;
tre es or lV masts will do.
Because of the anten na's "U "
configuration, positioning is
not important, since the
tuning for k is omnidirec
t ional.

Construction

Th e feedpoint should be as
fa r from metal objects as
possible. When cutti ng wire
for each leg of the ante nna,

. add two feet of extra length.
This will be used for trim
ming down the swr. Pulleys
are very handy on the high
ends of the ante nna, in order
to raise and lower the ele
ments for tun ing. Keep the
spacing bet ween elements at
21 feet 6 inches, but don 't
worr y too much about the
angle. Anything from 90 to
45 degrees will wor k.

Reprinted from Collector and
Emitter, Cent ral Oklahoma
Radio Amateurs} Inc., Box
75073, Oklahoma City OK
7377 5.

O ne of the first hu rdles
for the newly licensed

Novice is the matter of an
a n t en na. Many beginners
don ' t have a pair of 70 foot
t rees spaced just right for an
80-40-1 5 skyhook pointed in
the right direction . Bearing in
mind that there is no one
more critical element to
happy hamm ing than a good
antenna, WN6GKE has come
up with a solut ion.

The ante nna is actu ally a
half wave dipo le for 40
meters. in a hori zontal " U"
co nfi guration. (The same
design will work on 80 me
ter>, by doubling the dirnen
sions.) With the help of an
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Ooe of our rmsr popular kit s i s ncJ\,ol' making way for a new
IIDdel. This is the l as t cure you ' ll see this quality sup
ply for $22. 50 (also include postage for 24 pccnds) . Bet
ter than. . OSV regulation; current l icited at 131\; adjust

able output 11-14V; shore protectacn: RF bypas
sing. tmE , LIMrnD~.

Whil e you ' r e here . . . c ircl e t he r ea der se r vi ce card .
Our f l ye r will make it worth your whi le l

TERMS : Ord ers und er $10 add SOC han dl i ng . No COD
or der s . Place Master charge * and BankAmericard 8 or 
ders by cal ling 415- 562 -0636 . 24 hours . Ca lif ornia
res i dents add appr opr i a t e sales t ax.

®~~~~~~~

Now you have a choi ce- -speci fy wire
wrap pins (i l lus trat ed) or so l de r 
tai l with . 250" r ow spac-
ing. For IMSAI and ~'C

Altai r peripher als .
Wire wr ap pa r t #
S- lOOWW . Sold er
tail part # S- l OOST.

COME AND GET 'EM. . .

llE lllGIHT POlE
Sllll~IGlE
TI~IROW

tOGGlE
ACTIIION

IO)lF '!SOy

~.. J"Jt).... "'a iO '~~. . r .•. '" "'..~: :..:: :..: .;;.....:
'~., . ..... ~. '., .

Fo r ope r ation a t lower f requenc ie s ga in a nd
e f fi c ien cy a re h ighe r , giv ing highe r ou tp ut
power .

RF POWER
TRANSISTORS

miniATURE TOGGLE
SWITCHES!
$1.10 EHCH=
DR 5FOR $5
New, wi t h mounting h ardwar e. Con t a c t s
ra t e d up t o 5 Amp s at 120 VAC. MADE
IN U.S . A . ; simi lar to C &K if710 1.

Swit ch e s o f t his qua l ity s e l dom show
up as surp l us ... her e' s your chance.

f(Jttllr~ frES~:

1(l~ (If f1mf 4/$1
141(l~ fliJlflllJl 4/$1

$~ . 9 5 A 3.5W L OW
3,_

30% Si ro. t o RCA 2 N5~70

$5.95 B 8. ]1/ 2.5w 300mw 3l% Sf m. t o RCA TA8li 07
$6.95 B 21 W 5.5W 1. 25'0' JJ% S i ro. to RCA 2H6269
$7.95 B 29W 7.5\1 1. 5\1 3l% Factory selected

part - - -2N6269

PRICE FI G Po I1AX POUTHI N PIN EFFICIENCY REMA RKS
@250C ~ 2 GH z @ 2 GHz



stati ons is a story like th is: It seems
t hat some time in t he '50s or '60s an
America n ham insulted a Japanese
amateur on the air. Well , t he Japanese
ham happened to be the equiv alent of
ou r FCC Chief of the Amateur and
Citizen's Division, and a Japanese law
came int o being shortly after that
Japanese hams will not communicate
wi t h US hams stat ioned wit hin Japan.
In t he spi r it of cooperation, American
mi litary hams are to ld t hey will not
work Japanese stat ions. The re are no
ot her operating restri ctio ns on what
count ry you wo rk, ot her than the
ones all A merican hams fo llow.)
I nci d en t all y , C B o p er at ion is
prohibited here, so if you are coming
over ... leave it home.

So it appears the only way I can get
on t he air here is t hrough OSCA R.
That is, just using the equi pment I
already have. I brought my T R-22
with me, and my f riend Steve KA6 X X
has a Kenwood TS·520 he had already
set up in the MARS station on past. If
we can hear the satellites, I'm going to
modify my TR-22 fo r CW, and have at
it. It ' ll be my first time wo rking
OSCAR.

MARS is very act ive here, and a
warm t hank yo u to all the hams who
ever helped MARS anywhere. I
remember what I used t o think of
MA RS in t he states . . . and it has
t aken on a new importa nce and
vital ity for me here.

I' m a Tech, and hoped t o get my
Condit ional over here. However, wi t h
t he Conditional dead, I'd have t o get

• to Guam to take my test . .. so I guess
I' m stuck . .. it's no t all t hat bad 
Techs have all General CW privi leges
here.

Th ere are two good th ings . ..
equip ment is inexpensive, and you can
pick you r own callsign, due t o the
scarcity of US hams here.

Thanks, and see to it that 73 is
always around .

Mark R. Wheeler WB2UL R
APO San Francisco

A LOVE LY COVER I
Mr. Harry Go ldm an has managed to

t ell us a number of new facts about
Testa , which is quite a feat. Most of
what we get is a capsule subluxat ion
of H. Gernsback, who knew him best .
Goldm an's research and understanding
make his article a landmark.

I have been told, long ago, th at
TESS-Ia is no t the prope r pro nunc ia
t ion, t hat TESH·la is. I don't know
any Croatian, so I don't know this fo r
sure.

One thing I do know: Tesla
invented the roller coil tuning induc
tance. He shows it on a patent
drawing fo r a wireless invention. He
doesn't mention it in the patent
papers, ot her th an to say that t he
induct ance was "variable," but the
handle on the end could have tu rned
noth ing else but the cy l inder itself.
Th e lower frequency Command t rans
mitters used thi s coi l f or antenna
tu ni ng. The WE 0 -156000 5SB trans-

. . . .. 2 15.0 0

3 0 16 $2 .10
3 021 2 .2 0
3 025 4 .4 5

3 029/ 39 0 5-1 5.0~

from page 10

it a lo t easier _.. so count yo ur
blessings. No mobile operation is per 
mitted here. No operation outside of a
military insta llation. And no commun
ication by radio with Japanese ama
teurs . To an avid 2m FMer like
myself, it is very frustrat ing. (Don't
know how true it is, but I' m told t hat
th e reason we can' t wo rk Japanese

Fe rr it e Toro id a l COres
S ize Pri ce
FT-5D-61 .3 5
FT ·S o- 72 .3 5
FT·82-61 .40

Ferr ite Sh ielding Beads
S ize P rice
FB-73 -1 01 $ 1.00 D oz .
F 8 ·4 3- 101 1 .0 0 D oz.
F 8 -7 3-8 0 1 1.50 Doz.
F B-4 3-801 1 . 50 D oz.

17 Newbury Drive, Amh erst, N.H. 03031
HITEHOUSE & CO.

$3 .10
3. 3 0
3. 50
4. 50

COUNTE R DIAL
Mi llen 10031, 0,99 t urns readout wit h
0- 100 ve r nie r d ia l , id eal for
transmatch, fit s %" shaft $25.50

ROTA RY IN DUCTORS
Joh nso n St v fe 229 -2 03, 28 m H . • ", • . . . . . . . . . .. $? 2 .00
2KW ANTENNA TUN ERS
Mi l len 9 22 00 199 .00
DUMMY LO AD WA TT M ET ER
B&W Model 37 4 1.5 kW 0-3 00 M Hz . . .
MINI DUCTORS
3 003 $1 .85
3 0 1 1 1.9 0
3 012 2 .0 5
3 0 14 1.85
3 015 1.9 5
GROUNDED-GRID FI LAM ENT CHOKES
B&W F C15 A dua l windi ng 15 A $24 .50
8&W FC30A twin d ual w ind ing 3 0 A 29.00
R-F PLAT E CHOK ES
8&W 800 9 0 m H 2.5 k V 500 rnA $8.75
Nationa l R1 75 A 14 5 m H 3 kV 80 0 mA . __ . . .. 10.60 -

We offer t he identi cal product as the ot her ho use
at about ONE HALF THE COST
I RON POW D E R T ORO ID A L CORES

Size Price Size Pri ce
T200-2 $ 1.6 0 T50-6 $ .3 0
T 130-2 1. 1 5 T 50 -10 .3 0
T l 0 6-2 .7 5 T 50 -12 .3 0
T l 06 -3 .7 5 T 4 4 -2 .2 5
T94 -2 .50 T37 -2 .2 5
T 94 -6 .5 0 T 37 -6 .25
T 80 -2 .40 T 3 7-1 0 .25
T 80 -3 .4 0 T 37 -12 .2 5
T 68 -2 .3 5 T 2 5-2 .20
T 68 -3 .3 5 T 2 5-12 .2 0
T68 -6 _3 5 T 12 -2 .15
T50-2 .30 T12 -2 .1 5
T 50 -3 .30

NOW IN STOCK
Transmitting Variables - Roller Indu ctors - Counter Dials - Air Wound Coils - Couplings 
Knobs - Receiving Variables - Toroids - R.F. Chokes - Coil For ms and more from Millen 
E. F. John son - Barker & Williamson - JW Miller ~ Hammarlund. Send First Class Stamp for
Fly er. Add $2. 00 to each order for shipping and handling. Pr ices subject to change,

JOHNSON SINGLE SECTI ON 800 V
160- 102 1.5 -5 p F $3 .00
160-1041 .8 -8 p F 3 .0 5
160-1 0 7 2 .3 - 14 p F 3. 15
16 0- 11 0 2 .7 -19 p F 3 .2 0
160-13 0 3 .0 -3 2 p F 3 .45
BUTTERF LY
160-20 3 1. 5-3 pF
160-205 1.8--5 p F
160-2 08 2 .2-8 p F
160-2 1 1 2 .7 -10 p F
DIFFERENTI AL
16 0-303 1. 5-5 pF $3. 2 0
160-305 1.8-8 p F 3. 6 0
160-3 0 8 2 .3 -14 pF 4 .00
160 -31 12.7 -1 9 pF 4 .50
HAMMAR LUND SINGLE SECTION
t 200 V
MC 205 3 .5 -2 0 p F $8.40
MC 3SS 6 .0 -35 p F 8 .50
MC 50S 6 .5 -5 0 pF 8 .60
M e 75S 8 .0- 8 0 p F 8 .80
M C 10 0s 8_3-100 p F 9 _30
M C140S 10 -140pF 9 .40
M IL LEN SINGLE SECTI ON 800 V
19 100 8 -100 p F $ 11.4 0
19 140 9 .7 -14 8 p F 12.00
19335 15 -339 pF 17 . 15
J. W. M ILL ER
146 0- 1 3gang 6-2 1 p F $6.48
2 10 1 19ang 11 ·105 p F 18.00
Many other values from t hese desi gns
in st ock.

TRANSMITTING VARIABLES
Millen 162 50 dua l 255pF 3k V $43.25
Millen 16520A single 200pF 3k V 24 .75
Johnson 15 4·10 sing le 347p F 3 kV . , 34. 60

Johnson 154-507 Dual 200 pF k V ..46.20

t~li::I~ ~-l'" ' ;.E' ' ' ~~RS~:~C'- L; '""(" 1-, , . ' y r l"I~: " "
vi . 1 n ~ ; .:. ~ ~ l .... _ ~ t-t .' I.: :1C II Pr ~ n t />? ':

t e 11 i·;1a f; p 1. ] tL a t. s };e ::: h '::~ d
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mitter used a number of them. I have
seen at least five different designs in
all.

What' s more, the Novem ber issue
has a lovely cover.

Jake Bach
Walden NY

TERRIB LE!

WORTH THE MONEY

Enclosed with th is lette r you' ll find
a subscript ion to 73 and Kilobaud.
I've been buying 73 fo r t he past year
at a local ham sto re, and you've
convinced me. If Kilobaud is any
where near the quality of 73, it's well
worth the money .

Two mont hs ago I passed my Tech
nician test and I'm st ill wait ing
for my call letters. Seems like a burn.
When a CBer sends his four bucks in
he can go on the air, and a commercial
operato r can talk as soon as he passes
his test, but not a ham! We pass ou r
test and give ou r fou r bucks and get a
pat on the back. It 's not fa ir!

You r code tapes were a real help. I
tr ied for the longest t ime to learn

code fro m other tapes and records,
but your t apes are wonderful.

You r reply to WB8SWD 's letter (pg.
19, Nov. 73 ) is one of the main
reasons that f suppo rt 73 . I'm
convinced that we must use our VHF
and microwave bands or they won 't
be ours for long. I d isagree with you
only on th e disconti nuance of the
" mail order Tech license."

I fou nd th at local amateu rs op enly

Please pass along congratu lations to
Ken Cole W7I DF, for his vy FB story
"Pa olo" in the November 1976 73 .
His prose was a delight to read, his
descript ion of wart ime act ion fan
tast ic! Please, more!

Contra st that wit h "See the World
and Get Paid" by Hargett in the same
issue. What a thudd ing bore. That
art icle would definitely keep me from
loo king into t he Merchant Marine.
Terrible.

Joe Koziol Wl FLX
Pitt sfield MA

Maybe we'tt make a regular column
for the Merchant Marine. - Wayne.

FAX MACHIN E BY DATAFAX
We have transmitters and receivers. Used for weather
charts, hi speed teletype recording. Norm ally used over
the phone lines. Oper at ional when removed due to
upgrading of equ ipment. Only a few on hand and sold
"AS IS." When used over the phone lines from weather
data syste m, will draw full map of th e US with cloud
cover and also pressure gradients. Due to th e weight of
these machines t hey must be shipped via truck as they
are around 60 Ibs. Made for desk top use. Made by
Steward Warner Elect. Picture is typical unit. When
ord ering state receiver or transmitter. # FAX $125.00
FOB Lynn Mass.

PARITY DETECTOR
New packaged, made fo r RCA, detect s
even or odd pa rity. baud rat e 110,
150 or 134.46. Built- in logic supply
for the ICs, op erates from sta ndard
115 Vac. Cont ro l panel allo ws manual
or automatic reset mode of operation.
Aluminum enclosure (not show n)
covers th e e lect ronics.~T com-
patibl e. Ship wt. 10 Ibs. $1 0

$12.50

Please add shipping cost on above.

FREE CA TA LOG SP-9 NOWREADY
P.O. Box 62 E. Lynn, Massachu se tts 0 1904

ZENER 15 V 63 Watt $1.00
2.5 Amp 1,000 piv
diode 4/$1.00, 25/$5
Motorola 1N4001 diode 1A,
50 piv _ 20/$1.00

RT 70/GRC as written up in
73 Magazine, November,
1976 _Only $20.00.

GENERAL PURPOSE POWER SUPP.LY
A well designed transistorized regulated power
supply wit h many uses. ' Each vo lta ge adjustabl e
by a pot. Each voltage fused . 115 vo lts AC 60
cycle input. Output (minus) 12 volts at 1/3 Amp,
12 volts (plus) at 3 Amps , 6 volt s at 1 Amp. _.
three ou tpu t voltage s. Many uses .. . as battery
charger, op amp, 5 volt logic supply, operate
yo ur car radio or tape player, CB set, in the
house, etc. A commercially built regulated
supply for far less the price of a kit .
Shipping wgt . 10 lb. #SP-152-L $17.50

SOLAR CEL LS
Designe d fo r the space pro gram,
th ese are t he highly effi cient
silicon high output cells. Used
for po wer ing equi pment, cha rg
ing batteries. Made by Ion
Phy sics Corp. Each wit h spec
sheet .
Size .394 x .788" 65 rnA, .43 V
$1.25 12/$12.00
Size .788 x .788 " 125 rnA, .43
V $1.60 12/$15.00

II
_ SILI CON

SOLAR
CELL

show n actual size

In May 1976, I subscribed to 73
Magazine because of your I/O sectio n
and the basic, easy to unde rstand
computer arti cles it cont ains.

Now in your Nov '76 I/O Editor ial
you say you are going to have less
computer art icles in 73 Magazine, and
are going t o publish a new computer
oriented magazine.

I feel this is unfair to th e people
who subscr ibed to 73 because of the
I/O sect ion.

There are some of us who would
like to see more computer-o riented
art icles in 73.

THE GRIPER

KUDOS TO MESHNA

F. M. Gamer
Salina KS

I bu ilt the Keycoder I descri bed in
the J uly '76 issue of 73 and it works
as advert ised. Kudos to John Meshna
& Co. for his excellent service in
providing key component s.

Wonder if any other builders have
expe rienced EMI problems on 20
met ers and above with the un it. Flaw
less operation on 40m; however, on
20m and above, keyer latches up on
most alphanumerics due to proximity
of kever to rf fro m my Swan 500 CX.

Short of shielding the ent ire keyer
with aluminum foil or the like,
wonder if other builders have sugges
t ions on EMI protect ion for the ti mer
and /o r keying tcs.

Keep up th e good work.
E.V. Shaparenko W6LQP

255 S. Rengstorff
Mount ain View CA 940 40

I t won ' t be much less, so stop griping.
- Wayn e.
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It looks like - the NBS peopl e
changed t heir minds that the tu ming
poi nt of this sunspot cycle woul d have
been th is sum mer. A not ice I got from
t hem yeste rday gave a foreca st of
sunspot numbe rs from August to next
May, and they are fo recast ing even
lower sunspo t nu mbers fo r th is winter
t han we had last winter. This agrees
w it h what I t old you.

I had a two day visit in J une from
th e chai rma n of the ir forecasti ng com
mittee to discuss my forecasting tec h
niq ue. I showed him how I do it. He
also asked me for my op inion on t his
sunspo t low and I to ld him t he same
thing that I told you . . . a long deep
low followed by a low high.

John H. Nelson
Whit ing NJ

Your best source o f info is A MSA T•
the Radio Ama teur- Satellite Corpora
tion down in Washington. DC. Their
address is AMSA T. PO Box 27, Wash·
ington DC 20044. They publish a
quarterly newsletter and provide the
orbit information which appears each
month in 73. Speaking of 73, one of
our most popu lar past issues covering
OSCA R was back in July. 1975. More
recent enictee have covered ways to
program calculators to plot OSCA R
orbits. - Ed.

Kilobaud . I wo rk for Aeronutronic
Ford Corp. o n an Ail Force con t ract
ope rati ng t racking stations. I have just
been transferred to Thule A FB.
Greenland. fo r an 18 mon th to ur. and
wou ld like to set up an OSCA R
stat ion here.

Can you recommend any boo ks
t hat can give me info on t he operat ion
of t hese satellites or pe rhaps the
add ress of t he group responsible for
th e ir development and ope rat ion?
Wit h my locat ion (400 miles from t he
po le), I am in a posit ion to work t he
vehicles on almost every orbit . I have
eq uip men t but have to decide on
an tennas. I am in the final phases of
assembl ing my uP system based on the
MOS Tech nology KI M· 1 module, with
expanded memory from God bout and
UA RT/T VT III from Mini Micro Mart.
Per your editorial comment in t he
Nov ' 76 issue of 73. I wi ll detail in a
later letter a ll th e problems involved
with th e various mail o rde r houses.

In closing. would ap preciate any
help in info on OSCAR. Keep up t he
info on new technology even th ough
people scream. Aft er 12 years in t he
satellit e business. I know t hat you
have to stay on top of the new
development s or you are lost. In just
12 years , my job has prog ressed from
t ubes and 200 MHz to uP and 2.2
GHz - and it involves co nst ant
schooli ng and study just to keep up.

E. A. Zeit ler KG6JCQ
Box 1337 AFSCF OLAA

APO New Yo rk 09023

I TROUBLE AHEA D

.. ~ ---

We are authori zed
d istributors for :
Icorn and Standa rd
Com mu nicat ions
Equ ipm ent. 12 meter)

_t HUll
0.<0", I ...... I", _ ,

.. "n I 9CIoeg_ ....... ,
l>4oll . ... """"_"lI ; n.
........ 1O-.t.En, ...._-,...._'....
Inclu<I<-S 11 ' 1lG·~ U

ul>le a nd ~o""ec l""

. ttad>od . .... $1• .85

VHF/U Hf ANTENNA-
TRUNK U P MOUNT
MtlOEL THf
Field \f imma b'. ,.dlAW POl m,a
Quirt. , wa... ope..h on on any
I'e<luency Ir<om 140 10 ~ .. HI .
Cu!!inl ohart i"" ' uded, Como" ' e
..,II' I",,,k lip trOO<Jnl. 17" RG·~U

_ Pl~. S15 .9S

))
GC M.I/ ti'

Y
MDO~l GeM-!

Rain gutt., '" OU", fill
• ,1 .1"I"po,.• n~(... , on
il lesl t rim " n. gUll, ,, .
Includes I~D ' , .. '.e l
b. 1I $7.50

Regenc y HR-31 2
Regency HR-2MS
S.B.E.
Sonar 1802-3-4 , 3601
Standard 14 6/ 826
Standa rd Horizo n
Swam FM 2X
Tem ~o FM H
Tr io/K en w ood TR 220 0
Tri o/ Kenwo od TR 7 200

OBVIOUS GROWTH

Having recentl y re-subscribed to 73
afte r a lapse of 7 years or so during
which I was not act ive in hamming
ot her tha n radio con t ro l on 6 meters,
I would like to co mp liment you on
th e obvious growth of your magazine.
I am fully in favor of t he I/O art icles
and have just sent in a subscript ion fo r

Box 46 9
Dept. 9 16
Qu incy. M A 02 169
16 111471-6427

SIOfe Hours:
Daily 9-9
Sat . 9-6

S T A NDARD GAIN
MOBILES

l.oM~I~s

·~(,i=~;-C ~ ,.'"
• f~y """,,~I" to It')

""'• _ , W i"ll-SO W<l~U fl.l

MOtlEl un·H'
n ' a"'en... complete .. " " e."
1o In'I.II. no "' Ie, 10 d, ill. I' unk
lip ''',,"ml ,,'''Olel ' p" nR Ir><l 17
MIL SPEC RG·!>8-U .nd PL·m
Anle "n. "' m,>V. bl. lrom m","nl

$l8 .7S
MOtlEl 8 8l·1••
.1" . ntenn. mounl < on any ria l'u""<. '001. dec . 0' fende , in

~: M~l..S~~~'~~.~i_U~ Pr~~'......'....n. "'''''''.Ole !rom ........,1
$26.95

Hea thk it HW-2021
ree only

Heathk it HW-202
l ea rn/ VHF Eng
Ken /W ilson
Lafayette HA-1 4 6
Mid land 13-5 05
Re gen cy HR·2
Re gency HR-212
Regen cy HR -2B

BBI.·14'

H F
V HF
UHF
AMATEUR A NTENNAS

EKh Hustle , or1.nn;> do' ,po 's -",,,",Uy cpl ,", ,_

fo< _ t u' Oon<! pe_ nca. E ",..".ely ;.

...null"u'O<I Imm .,.. bu ' f. OI Is uncle'
""'ully cont'Qlled q",, " I ""dora, 10 g;•• ,ou
'"1'1"0' mec h..,c.1 aNi e lecl " ,,1 perlo'm onee . ~'"

""". lho" • de""de . ' el, obihly I,.. l>een OUt ler . ·
mo,t de",. '

H U STLE R
"BUCK-BUSTER~

.. DO!!. $f.J
51- t-o _ . 5/1 _ leflilh.
H db &0'" _tl,..._ mob Ie
l)e< iC"ftl .. i l~ '-'-1< bue I<>M
YOU"<mo nt 0< a . '<Ie "'leel""
of " ust let ", o b; l. ",o un l s
(UOU01: 0< caO" I'Ot ;"c ludM"!

512-71;

D E L U X E M O B IL E
M O U N T S
r ", ,.
.. ·_ 2 ..

~
tlDEl rlM
l.u". I,p mount 10' no
l'OIe. in,la ' ot,on on 0Nl.

~
lM '" edge ot I.uni<lod. In:

<Iud., 17' RG·58 ·U con
"""tocuttoch<d, S12 ,05

S f · '

rea l learn ing t oot , a chanc e to increase
our knowledge of elect ronics and
com municat ion , a far cry from t he
dull lists of call letters and con tests in
OS T!

Howard Gerber
Houst on TX

Hey. don 't discourage OST from long
lists of call letters ~ I like ·em. 
Wayne.

CRYST ALS FO R TH E IC·230 SPLITS IN STOCK: 13.85 11 11 MHz: 13.684444 MHz; 13 .9 177 78
MHz; HEATH KIT HW2021 600 KHz. OF FSET 11.3 MHz; S6.50 ea.

................. ..................................................

FOR THESE
RADIOS

Clegg HT-14 6
Drak e TR ·22
Drake TR·33 rec onl y
Drake TR-7 2
Genave

VHf /UHF "NT[~ N .I.

ROO' MOUNT
MODEl UKf -!
f ..1<l ,.i_ ," ,..,...1'" I", 1/4
'..... ",,"f~ion on any Irtoqoo"",
Itom \ . 0 10 SOO ". li l, CUU'''llcll,ort
,n" uded. M"" n!> on ...~ /1.1 $U"
r. ce, nsol. de<~. len,,", in "'
"01• . Inelude, 11' RG-5&-U, S10. 15

MOtl EL CG·1U
Sa",. oh...ol.",he< ., CQT-l' .
, uppl,ed Wllh 'l',-·21 b... 10 fil . 1I
mob,l. Oal l mounl< _ Lenlltn "
a s ' , MOU" I and cabl. not in·
" udod $26.15

Y ODEL G6· ! 44... _ DoI.u, T.. o
"'..~, toI-., roo- R_ n1
h.e<t ... .__,a M n. 6 db ,n
"" e , • 'h wr-e d'''''', ", um
,''' ,"'''" a l I~e "o "zo n l Shun t re<!
.. i t~ O.C. ,'ound,n. , R. d,. to" %
" . WI (owe' _ 1'0" . 'I<w•• • ph..,,, ; ,
Y. w• • • uPPO' se<:\ion, He ,ght: 117'.
SWR· a t '''on' no. : 1.2 :1 0. b.lt...
Po .. e , .a l lnl' 1,000 wort . FM. Wind
5U".,.. 1: 100 MPH. 1n.1. 11. on _.-t._
• • ! pope up 10 1 '1<' 0 .0 SO·239
COl . '''''nod", 5 $2.95

S UPE R G A IN MOBIL ES
Two Me-tef"S
· ~ 2 db 1'''' """' I;...... mobile
~,-

• F,equenc y CO'o. ..ge-IO- I4'l
M",

• SViR a t ", ,,,,,,, ,,,,e-l. hl tYDica l
• _., ' "Mg_ 200 ~·.lI, FM

Note: If yo u do no t know ty pe of radio . o r if your radi o is ne t listed. give fundam ent al
trec uencv , formula and load ing cap ac itan ce.

IIEIISIIII
t:.MMUN,t:A"'.NS

, - - ---- - - - - SH' pp' NG --- - - - - - - ----,
We ca n ship C.O. D. first clan m ail. Ord ers can b e paid by : check. m one y order , Master Char ge.
or BankAmer icard . O rders prepa id are ~hipped post age paid . Phone order s accep ted . Crynals
are guaranleed for life. Cryn als a re aU $5 .00 eitCh IMass. resident s add 25d ts x per c,ystall .
U.S. FUN DS ON LY

",.

.............................................................................:

146 .01T
6.6 1 R
6 .04T
6 .64R
6 .07T
6 .67A
6 .1 0T
6 .70A
6 .11 S T
6 .71 S R
6.13T
6 . 7 3 R
6.14ST
6 .74 SR
6 .61 6 T
6 .7 6R
6 .17 S T
6 .77 5R
6.1ST
6 .79A
6.22T
6.B2R
6.25T
6 .B5R
6 .28T
6 .88 R
6 .31 T
6 .91 R
6 .34T
6 .94R
6 .37 T
6.9 7 R
6 .40T
6 .46 T
6 .46R
6 .S 2 T
6 .52R
6 .5 ST
6 .S SR
6 .S8T
6. 5 S R
6 .S4T
7.BO T
7,OOR
7 .63T
7.0 3R
7.B6T
7 .06A
7 .B ST
7.09 R
7.7 2 T
7 .1 2 R
7 .7 S T
7 .1 SR
7 .7B T
7 .1 8 A
7 .81T
7 .21 A
7 .84T
7 .24A
7 .87T
7 .27 R
7 .90T
7 .30A
7 .93 T
7 . 3 3 R
7 .96 T
7 . 3 6A
7 .9 9 T
7 . 3 9 R

FR EQUENCIES
IN STO CK

2 METER
CRYSTAlS

I 'm an experimenter. not an
appliance man. I consider 73 to be a

refused to give t he test for Technician
when it was mail o rder. They claimed
that no one would prac t ice code with
a Tech license. so Novice was the on ly
way to go. Now with the opening of
t he Novice code bands to Technicians,
there's no excuse fo r discour aging
Techs!

PRIC~ S SU8J~Cl TO CHA"'GE W!TJ; O UT NO TiCE John Nelson prepares our monthly
propagation forecasts. - Ed.
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FORT WALTON BEACH FL
M AR 20

The For t Walton Beach Swapfest
will be held Sunday, March 20 , 1977.
For further informat ion contac t Play
ground Amateu r Radio Club, PO Box
873, Fort Walton Beach F L 32548~

* A RR!:- FORUMS
THR EE PLANN ED FOR SATURDAY PM

ARRL Con v entio n

• GIGA NTIC SWAPFEST AREA
24, 0 0 0 SQ.FT.,~! ~ ~~~de and Air Con dit ione d

.. SATURDAY NIGHT BANQUET
TiCKETS AVAILABL E AT DO OR

' OR LANDO HA MCATION 77 ' 'O RLA NDO HAMCATION 77'

Masonic Temple in Davenport , Iowa.
Admission is $1.50 advance - $2.00
at the door. Ta lk-in on 28/88 and 52.
Refreshm ent s and tables are available.
For info and t ickets send SASE to
Dick Lane WA0GXC, '1 6 Park
Avenue, So. Eldr idge IA 52748.

*MAJOR COMMERCIA L EXHIBITS
PLU SH AT MOSPHE RE

The Orlando Hamcat ion Committee Presents

MAKE AL L CHEC KS FOR AD VANCE D RE GISTRATIO N A ND SWAP FE ST
TABLES, PAYAB LE TO 'TH E ORLANDO AMAT EUR RADIO C LUB INC:

AN INF O PAC KAGE WILL BE RETUR NED WITH ALL RE QU ESTS .

~ MAN Y DOOR PRIZ ES
TOO MANY TO MENTION!

Advance registration $3, at the door $4, per adult. Swapfest t ables $5 per day.

& The Southeastern

The GREATEST ORLANDO HAMFEST EVER!

~ TECHNICAL FORUMS
FOR TH E BEGINNERS AND UP

FOR S HE RATON TWIN TOWERS HOTEL RESERVATi ON S, WRIT E 01 RECT LY T O ;
The Sheraton To wers, 5780 Major Blvd . Orlando, F la. 3 2805

Rooms , Sing le $28, Double $36,per da y. CA L L T OLL FR EE 8 00-325- 35 3 5

Plan a family vacation in Central Florida around our Hem test, Visit
Walt Disney World, Circus World, Sea World, famous beaches on both
the East and West coast, Cape Kennedy's launch complex and many
more entertainmen t spots of interest for the whole family.

Main Ballroom Ex hibit & Hamfest Area Opens Daily At 9AM
Swapfest Area Opens At TAM Daily, And Friday Nite A t 6PM.

FOR A COMPLETE HAMFEST INFORMATION PACKAGE INCLUDING
OTHER NEA R BY HOTE LIMOTE L RATES SEND A SASE TO:

Hamfest Secretarv.Georqia Denman K4ZXS, 405 Enka WaY,Orlando Fla. 32811

.. LADIES' ACTIVITIES
PLANN ED DAY LONG

AT THE SHERATON'S TWIN TOWER HOTEL & CONVENTION
COMPLEX, NEAR THE CROSSROADS OF THE FLORIDA
TURNPIKE AND 1-4 INTERCHANGE , IN ORLANDO FLORIDA.

FEBRUARY 11*-12-13, 197 7 *
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DAVENPORTI A
FEB 27

T he annual Davenport Radio
Amateur Club Hamfest will be held
Sunda y, February 27, , 977 at the

raffles and a dance band after. Tickets
are $7.50 each: no do or purchase.
Write (prior to Feb. 3) t o Herbert S.
Brier m AD (W9 EGQl, 40 9 S. 14th
St reet , Chesterton IN 46304 .

.* ' O RLANDO HAM CATION 77 '
~

~

Z
o

~
o
:;;
<:
I
o
o
z
<:
-'e:
9

CORPUS CHRISTI TX
FEB 4-6

The Texas VHF·FM Society will
hold its winter meeting at the
Holiday Inn, Emrald Beach, 1102 S.
Shor eline, Corpus Christi, Texas, on
Febru ary 4, 5, 6, 1977 . For further
informati on contac t : Jam es Llnth a
cum W5LCN, 1802 Daly, Corpus
Christ i, Texas 7841 2.

MANSFIELD OH
FEB 6

The Mansfield Ohio Mid Winter
Ha mfest Auct ion will be held
February 6, 1977 at the Richland
County Fairgrounds, Mansfield, Ohio.
Prizes, flea market, auct ion - large
heated build ing. Doors open 8 am.
T a lk- in 146.34/.94 and .52/.52.
Tickets $1.50 in advance, $2.00 at t he
doo r. Contact Harry Frierhen KBJPF,
120 Homewood, Mansfie ld, Ohio
44906 or phone (419) 529-2801 or
(419) 524-1441 .

GRIFFITH IN
FEB 19

The Lake Cou nty Amate ur Radio
Club' s 24th annual banquet is Satu r
day, Februar y 19 at 6 pm, at th e
Griffith Knights of Columbus Hall,
1400 South Broad St reet, Griffith,
Indiana. All the delicious home
cooked food yo u can eat , wine
fountain, ente rtainment, guest speak
ers, special awards, door prizes, cash

LIVINGSTON NJ
DEC 3

The Livingsto n Amateur Radio
Club will hold its second annual elec
tronic f lea market o n Friday, Decem
ber 3, at 7:30 pm at t he Livingston
Memorial Recreat ion Building. For
f u rther info, contact Jeff Gehl
WN2AXL, (201 )-267-0280.

FORT WAYNE IN
JAN 23

The annua l Fort Wayn e Winter
Hamtest will be held at Shiloh Hall
north of Fort Wayne, Indiana on
Janua ry 23, 1977. Hours are from 9
pm to 4 pm local time, and early
parking is available. Th is yearly event
is sponsored by the Allen County
Amateu r Radio Technical Society
(AC-ARTS). Admission is $1.50 by
advanced t icket , or $2.00 at the doo r.
Table space is available for vendors at
$1.00 per half-tab le (about four feet ).
For more informat ion or advanced
t ickets and table reservations (held
until 9:30 am), write to Hamfest
Chairman, AC-ARTS, lnc., P.O. Box
342, Fort Wayne, Indiana 4680 1.

BROOKLYN NY
DEC 19

The Kings Count y Repeate r Asso
ciat ion will ho ld an indoor flea market
on Sunday, December 19, 1976, from
9 am to 4 pm. Located at 910 Union
Str eet , Brooklyn NY (at Grand Army
Plaza). Sellers $3. 00, buyers $1,
chi ldren free . Refreshments availab le.
Ta lk-in on 146.43 and 146.5 2.
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AGAIN . , . WHERE'S
ALL THAT SO FTWARE?

We've seen programmers (bo th
version of SCELBALI. Will it do the amateur and professional) sit down

REPORT
from page 76

ATTENTI ON USERS OF
VHF SCANNING RECEIVERS

~
VANGUARD has a frequency synthe -
sizer that will save you time and
money. It will give you 8000 thumb
wheel selected channels from 140.000
to 179.995 MHz in 5 kHz steps at
.0005% accuracy and your cost is only '
$179.95. Our standard model is for
receivers with the crystal formula Fe :;;;
Fs - 10.7 MHz divided by 3. However,
we can make it for almost any other
formula.

For complete details of this synthe
sizer and others priced as low as
$139.95, see our half page ad in the
May 1976 issue of this magazine.

VANGUARD L A B S
196·23 Ja ma ica Ave.. Hollis. N~w York 11423

'lOUR HAM TUBE
HEADQUARTERS!
TUBES BOUGHT, SOLO AND TRADED

SA VE SSS - HIG H SSS FOR }"()UR TU BES

MONTHL Y SPECIALS
3CX1000A7/828 3 $245.0 0 8 1 1A 8.50
3CX 1500A7/8877 23 0 .0 0 8 13 18 .00
3-5002 48.00 6 14 6 B 4 .60
3-10002 135 .0 0 636 0 3.75
4 -1 2 5 A 42.00 6883 B 4. 95
4 -400A 48.0 0 8 122 3 9 .0 0
4 -10OQA 180.00 8236 22.0 0
4 C X2 50B 2 7.50 8908 5.25
5 728 22.0 0 8 9 50 4 .75

Eimec Tubes & Accessories In St ock
Wri te or phone for t yp es not lis t ed

BRAND NEW....FACTORY GUARANTEED

TOP BRA ND Po pul a r Receiving Tube Types.
BRAND N EW 75 %+ Off List'" Fac to ry Boxed .
FR E E LIST Ava ilab le - I ncl udes fu ll l ine of RF
Po wer Transistors. Minim um O rder $2 5.

CDCOMMUNICATIONS.lnc.
I I 211 5 A ven ue X

Broo klVn, NY 11 235
_ Phone 1212 ) 646-6300

SERVING TH E INDUSTR Y SINCE 1922
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trick fo r writing game programs,
business programs? Does it have st ring
capability? Etc. Anyw ay, with the
B008 SCELBAL coming on the scene,
it would seem th at we have even
anot her good reason to get those
"d ow n" MARK·Bs up and running.

VANGUARD NOW HAS A "HOT"
2 METER CONVERTER at a price

you canafford
.t 1>'., o~ ~ MODEL
ANT. 2 - • • Rev . C-144-A

ONLY $39.95
Read the specifications and see why
it's the best converter value available
anywhere.

- Dua l·gate MOSFET r.t. sta ge w ith diode
pro tec ted input.

- Dual-qate MOS FE T mixer ' for min imum
cross mo dula tio n. Every co nverter test ed
fo r noise figure (2.5 - 3.0 d B max .) with
Hewle tt Packa rd noise measuring equip.
ment.

. 6 tuned c ircu its .
• More th an 20 dB gain..1 micr ovoll

sensit ivity gtJa ran tee wilen used wi th
rece;vM havi ng 1 micr OVOlt or bene
sen sit ivity .

_ Co mp le te with one .005% p log-in crystal
to cove r 144·146 o r 146-14 8 MHz (be
sure to specify which. Of' gel both fo r o nly
$5 .00 more l. Sta ndard out pu t is for 28- 30
MH:/: .

-16 gauge a luminum case with BNC
rece ptac les and ante nna /p ower sw itc h.
Measures 3-1/2·' x 2·3 /4" x 1-114 ".

IN STOC K NO W FOR IMMEDlAT£ C.O.D.
SHIPMENT. Call Mond.ly lhroogh Friday 9
AM to 4 PM (21 2 ) 468-2720.

VANGUARD L A B S
196-23 Jamaica Ave.• Hollis. New York 11423

C S dcSilicon Retro-fit Hectiliers

• I I
-

FEATURING:
• Voltage rati ngs up to 65,00) volts
• ccrrent ratings up to 125 amps
• Fully glasseated diode building blocks by-

GENERAL ELECTRIC
• Replacement types including -

TYIHlNo. I Type No. I T)'lIe No, I

dc3824 17.00 dc5Z3 3.65 dc371A 31.50
dc3828 12.00 dc5Z4 3.65 dc575 50.50
dc3R29 16.00 dc6AX5 3.65 dc576 39.00
dc5R4 5.10 dc6X4 . 4.85 dc673 SO.SO
dc5U4 3.65 dc25Z6 '.00 dcB66 12.00
dc5V4 3.65 ,,'" 4.35 dc872 19.50
dc5Y3 3.SO dc250R 75.00 "8008 19.50
NOTE- Unit pricing in 1-24 Qt . dcl1020 41.00

MinimumOrder: $10.00(with 'HAM' call letters)

FOR MORE INFORMATION CONTACT:
Po st Office Sox No. 816 Woyne, N . J , 07470

CONDITIONING SEMICONDUCTOR DEVICES CORP.
Telephone: 201-227-2539

and develop Tiny BASIC interpreters
in a matter of weeks. I have the
feel ing t hat the re has been a lo t of
applicat ions software developed, too
. .. it' s just not being market ed like
some of the language processors (Tiny
BASIC, in particular). We all wou ld
like to have some useful and pract ical
programs fo r our home systems
(educat ion, entert ainment, etc.), and
the need for small business software is
acute, to say the least. Those wIlo
could use it are surely willing to pay
for it. Those who have developed it

. wou ld surely like to sell it . The
73/ Ki lobaud Soft ware Library would
sure ly like to market it ". at a
reasonable price ... and pay the '
p rogram mer/author a hefty 15%
royalty .

We' re going to have art icles in 73
and Kilobaud discussing this library,
and how we can all benefit from it.
The main objective is to get as much
softw are out to the sma ll computer
community as possible via nat ional
distrib ution media (73 and Ki lobaud ).
To encou rage and help a long the
develo pment of small business syste ms
is another ob ject ive, and I don 't feel
anyone has to worry about helping
the "competition" ... fo r crying out
loud , there's more tha n enough out
there for everyone. Along this same
line, if you have some business app li
cat ions software to sell, t here's no
reason why you can't go ahead and
advert ise and sell what you can
th rough your own efforts, and submit
it to the 73/Kilobaud Software Li
brary, also. Just .jhat much more
addit ional income from the program,
right ?

It's kind of interesting how a reac
tio n is almost automa tic when
mention is made of small business
system s. When I'm speaking to a
group and the subject comes up, I
almost invariably have several peop le
com e up afte rward -'to get more
info rmat ion. My references to small
business appl icat ions in previous I/O
Reports have generated a variety of
responses from interested peopl e
arou nd the country, too.

A BIG ONE!
It 's finally all com ing " home." The

first major personal and home com
pute r confe rence and exhibition to be
held in the San Fr ancisco area (where
most microprocesso rs a re "bo rn") will
be comi ng along on April 15-17,
1977. The First WestCoast Computer
Faire is being put together by J im
Warren, Editor of Dr. Dobb 'sJouma/,
and Bob Reiling, Edito r of the Home
brew Compute r Club Newslett er. It' s
being sponsored by a number of local
and regional hobbyist club s, educa
t iona l organizati ons, and professional
group s . . . and supported by 73 and
Kilobaud. One of the areas of big
inte rest will be ham radio applications
with microcomputer system s. For
more information, contact : Jim
Warren (4 15) 85 107664 or (415)
323-3111, or Bob Reiling (415)
967-6754 leveningsl ... or stay tuned
for complete deta ils in next month's
I/O Report .
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The BIGGEST "BRIGHTEST" BESTEST ' ALPHA NUMERIC LED ARRAYKIT

6 Digit LED Alarm Clock & Elapsed Timer Kit
available at this value anywhere $4 95 Quant $4 50 Quant $3 95 Quant

$1795 Complete . 1·5 • 6·19 • 20& up

• fi-Fatrchild .50" LED Displays • 5375AB Nat Clock Chip
• 0-60 Mm. Elapsed Timer • "Freeze" Feature on any Mode
• 12Hr. 60 cycle oper. ~ 24 Hr. Alarm w/snooze
• AC or DC oper. • Field Tested over 6 months
The kit contains P.C. Boards. Xformer. and EVERY Part Required lor the
Clock and ,all options except Cabinet or Crystal Time Base for D,C. Oper. If
destrec . see below

AC(DC- ALARM Clock Kit - 12/24 Hr.

$7 50 quantmes $6 50 quantities of
• ot15 . 6&up

• Your choiceof Oisplay Colors - Red. Green. Blue. Amber
• Displays Hrs. & Min.. SWitch to Min, & Sees. on Com mand.
• AM/ PM Indication • Field Tested for 6 months
The kit will include a 5316 Nationa l ClockCfup. 4 Flourescent Display tubes,
all electronic components, switches, controls & complete instructions. specs,
etc. for clock and all optional Features. Other parts required or if desired are
as follows:

• PC Board, Drilled & Silk Screened for Clock & all options $3.00
• Xtcrmer (for AC cper.I - $1.00 App. (SCR output) timer kit - $2,00
• Spe<lker AI<l rm Kit - $2,00 Count Down{turn-om timer klt - $2,00

60 Hz. Crystal Time Base
For: Cars, Boats Campers. Field Use

$4.95 COMPLETE

Available in.I , 5, 10 & 20 unit arrays.
Dimensions . ApproximatelyJA" x 1" perunit JA" x 12" per20 unit board.

Each Unit Contains: A 5 LEO x 7 LEDMatrix PC Board Drilled & Silk Screened.
35 Micro (.090 dia.) Red LEO'S of equal light intensity, Cathode Marked.
Application Notes & Instructions.

Use: Bargraphs, Computer InputVe ~i ficatio n, MessageUnits, etc.

Dual Range DIGITAL Voltmeter Kit
oto ±.2Volts DC $39.95 Complete 0 to ±2 Vults DC

• Features latest Technology DVM chip set • Non Cr i ti ~ al Compo
• High Noise Rejection • Accuracy to Within .001
Contains - P.C. Boards; 4·large .50 Fairchild Readouts; Display Drivers; Op
Amps; Inverter; all electronic ccmp: Switches, Pots; Complete Instructions
and Specs; & DVM ChipSet.
Requirements: Powe r Supply w/ +5V, +15V and ·15V.
Option Avail. - Q·200V Range Extender . $4.95

6 Digit LED Stop-Watch Kit
Split Time $26.95 Taylor Time

FEATURES:
• Simple construction needing only the parts listed below
• Small enough lor hand held case • Needs only 3·AA cell batteries

KIT INCLUDES:
Crystal, MOS 17 Stage Divider IC, all necessary components, lnst. Sheets & Specs.

FEATU RES:
• 60 Hz output • l owPower Drain • Accuracy
• Small Size • Direct interface with all MOSClock Chips

KIT INCLUDES:
• Latest Technology Intersil Mos Chip # 7205
• 3.2768 MHz Crystal - . • v anable Trimmer Cap
• 2 mini slide& 3 MOM. PB Switches
• 3 pairs (6 digits) Double Digit LED Displays
P.C. BOARDlor above . . . .

Hand held case designed for above

$3.95

. . . ·~3. . 95

5-20 Volt, 1.5 amp
Dual, Independently'Adjuslable.

Precision Fully Regulated Power Supply Kit

Clock Kit Accessories
Wooden case . Walnut gr. incl. Filter $4.00 each

Dimension . 6 511 6" Wx 2 9/ 16" H x 3 7116" D (¥o" Material)

Plexiglass Case (Ch. • BI., White, Blue, & Smoke) . .. $3.00 each
Dimensions - 5 13/16" Wx 2 1/4" H x 5 3/8" D (M! Materia l ~

Individual Hlters . Red, Smoke, Blue, Amber and Green $.60 each Load Reg - .05%
line Reg· .02% $39

' 9 Ripple Vollage - .OOSV. 5 COM~lE!.E. _ . _ ShortCir./Curr. limiting

Hi Power Regulated Power Supply Kit

The Dual outputs can be used for positive (+) and negative {-J requirements or
combined for 3 amp 5 . 20 volt output or 1.5 amp 5 - 40 output.

Kit is complete with all components, cabinet, line cord, 5-way binding posts,
chassis/ heat sink, precision PC board, multiturn trimpots, regulators, transformer,
resistors capacitors, etc.

ELECTRONIC COMPONENTS - A small SAMPLING

21L02·1 Low Power 500NS lk Ram $1.95 ea.
LM309K . 5 Volt Regulator - Raytheon 79¢
LM340T SeriesRezs. . 5, 6, 12. 15 & 24 V (DOS.) . . • . .. 99¢
LM741 Op. Amp. 14Pin Dip Pkg 4 for 99¢
2N3055 NPN Transistor TO-3 Pkg. 59¢
2N4904 PNP (com plement to 2N3055j . 69¢
25 Amp· 200 Volt Full Wave Bridge $1.49
10 Pk · 220Power Tab Xtstors, NPN & PNPAsst $1.49
15Pk - LED's Assorted Sizes and Colors . $1.49
Bi-Polar LED · Red/ Green. . . . . . . . . . . . . . . . . . . . $1.00
14, 16, & 18Pin ICsecrets " 10 for $1.59

Adjustable 5 . 10 Volts
1 amp 1% Regulated Output or

Fixed: 5 Volt
6 Amp. 1%regulated output

Blinky/ Flasher/Timing Kit
$2.50 each 5 for $10.00

Kit includes:
P.C.Board,555Timer,allcomponentsandaconnecter fora9V Battery

$37.50
COMPLETE

Kit includes: all pa rts, cabinet, line cord, 5-way bindillg
posts, transformer capacitors. etc.- - --

Complete supplywith meter for voltage & current

$47.50
---- -- - - - -

$5.00 COUPON $5.00
Val id thru Dec. 31st, 1976

Good tor $5,00 off with purchase of either Power Supply Kit listed above.

HOBB-Y-TRONIX, INC.
Box 511, Edison. N.J. 08817

Orders must includeCheck - NDCOO's. Add $1.00 handling
for orders under $25.00. N.J. residents - add 5%tax. .

Outside Continental U.S.A.• pleaseadd postage. $5.00 $5.00
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Dual Voltage Power Supply

- - about as simple as they come

1
+ "

10 uF
rs v

jun k box, yo u are already
ahead of the game, but lat er
o n you will see ha w aII of the
parts may be ob tained from a
sour ce near you to make it as
easy as possible for you to get
started experiment ing. When
all part s are on hand, yo u can
assemble and package them in
any way you like.

The power supply sche
mat ic may look a littl e
strange to you, but do not be
alarmed. This is a solid sta te
vers io n of the so-called
"eco no my" power supply,
more popular several years
ago than it is today. It is a
combinat ion of the well
kno wn bridge and full wave
rectif ier circuit configura
tions. One regulator is con

and safe-area comp ensat io n. nect ed to the t ransformer
All of this means that it is secondary winding center ta p
essent ially indest ruct ible. It to yield five volts at t he
also does not require a lot of output for TT L circuits, and
ext ernal compo nents , unlike makes use of t wo of the
most other regulator circuits. diodes in th e bridge rect ifier
It requ ires o nly two resisto rs to work as a standard full
to provide a higher output wave rectifier circuit. The
voltage. All to ld, this is o ne other regulator is co nnected
of the easiest to build fully to the out put of the bridge
regulated and self-prot ected rectif ier to yield about 14
power supplies around. volts at the outpu t for CMOS

Th e re are no crit ical and linear circuits. This regu
layo ut precaut io ns. · If the lator is b iased up from
su p ply should exhibit a ground by the two resistor
tend ency to oscillate as .evl- d ivider network across the
denced by erratic ope ration>, outp ut. The regulated output
simply con nect a 0 .22 uF voltage is adjustabl e by virtue
capacitor directly fro m input of the varia ble resistor . The
pin o ne to ground as close as regulatorrequi res a minimum
possible to the regula tor. - - ~- ·- voltage different ial of about

If you can scro unge up two volts between the regu-
some of the parts from your lated ou t put and the de

voltage at input pin 1 from
the output of the rect ifier
diodes and filter capacitor.

Mo st CMOS integrated
circuits are rat ed by the man
ufacturer at 15 volts maxi
mum, and it is wise to limit
the out put voltage of the
power supply to not over,
say, 14 volts. A voltage
between 12 and 14 is good in
order to take full advantage
of the except ionally high
noise immunity of CMOS
integrated circuits, and is also
a good o perating vo ltage for
linear IC projects. The var
iable resistor may be replaced
with a fixed resistor of equal
in-circuit value, if it is not
d e s i r ed t o vary t he

'!----.---~."

+

Fig. 7.

"

secce
RECTIFIER,.

so PIV

and thus this IC is the simplest
possible device to wo rk wit h.
The K suffix designates the
type T0-3 package. This regu
lato r is also available in t he
type TO-5 package, but we
will use the higher power
package to o btain ou tput
currents in excess of o ne
Ampere. This is a part icularly
f i n e p owe r re gu la t or
specifically built for five volt
out put for TT L use but a
simple connectio n allows the
regulator to furnish higher
ou t put voltages with equally
excel lent regulat io n.

The 309 K three terminal
regulat or is rated by the man
ufact urer at output curre nts
in excess of one Ampere and
e m plo ys inte rnal curre nt
limit ing, th ermal shut down

1
+ ss:

rs v
aos,

BOTTOM VIEW

.:,.o 0

GND 2e OJTPUT

lCASEI

NOTE :

I. Al. ~ CAPACITORS ~

ELECTROLYT IC
2 . RI " 330.1L a 3.3 K f\.

R£S1STORS PARAlLEL
CONNECTED

"

~j....'~-"+---+_...:..:¥

C ertainly one of t he more
enjoyable, educat ional,

and fascinat ing aspects of
a ma teur radio is experi
menting and home brewing
with low cost readily avail
able digital and linear inte
grat ed circuits. This regulated
dual voltage power supply
can start you off exp eri
ment ing with the more com
mon TTL integrated circu its
and the increasingly popular
CMOS integrated circuits. In
add itio n, the higher voltage
available from the power
supply is good for a vast
number of linear IC pro jects.

The power supply uses
two type 309K three terminal
regulator integrated circuits.
These consist of an in, ou t
and common pin connect ion

Alfred L orona W6 WQC
415 Edwin Aldrin Circle
Mon tebell o CA 906 40
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output volta ge. Temporaril y
connect a variab le resistor
and adjust it to set the regu
lator output voltage as read
by a voltmeter. Shut off the
power supply, remove and
measure the value of t he
resistor and solder in a fixed
Y2 Watt resistor of the nearest
stan dard value.

Notice that the common
terminal of the 309 K is also
the case of th e regulat or, so it
is necessary to insulate the
higher voltage regulator from
the heat sink. For thi s pu r-

pose use the insulator found
in the po wer tran sistor
mo u nt ing hard ware kit.
Spread a very thi n coat of
heat sink compound (silicone
grease) o n each side of th e
insulator before mounting the
regulator to th e heat sink.
Use the power tr ansistor
sockets to save so ldering
directly o nto the pins of the
regulator. This usually results
in a messy-loo king job. Per
haps a more important reason
for using the soc kets is that
th e y have se lf- ali gn ing

insulated hub s that center the
pins as th ey pass through the
holes in the heat sink. The
soc ket also insulates the
mounting screws from t he
heat sink and prevent sho rts
from th is cause.

If you yearn to tr y many
of the wonderful devices
described in ham magazine
con stru cti on art icles but are
disillusioned , as I am, by the
difficulty in obta ining all of
th e necessary parts,' take
heed- al l is not lost. Building
th is po wer supp ly is about as

simple as can be. All of th e
parts are available from Radio
Shack. Surely one of these
stores is convenientl y near if
not actually within walking
distance of your shack. The re
is nothing wrong with mail
order purchases when that is
the best way to o btain
specif ic parts , but buying
direct does save tim e and
postage. Any equall y rated
part can be substi tuted to
build the power supply. So
have fun and start experi
menting. •

Peter Walton VE3FEZ
4 21 Lodor S t.
Ancast er, Ontario
Canada L9G 2Z 9

Kints and Hinks

for money savers

H ave you ever been
faced with the situ a

t ion of wanting to rescale an
old junk box met er to suit a
particular application or pro
ject?

Most hams have a few old
meters kicking around deep
in the bowels of the junk box
that could be easily rescaled
to suit present needs or
interests.

I have found 'a relati vely
simple method of accom
plishing this objective with a
minimum of skill and art ist ic
ability . The answer lies in the
local stationery store, or per
haps even as close as yo ur
secretary's desk. It is in the
form of a product called
" liquid pape r."

Liquid paper is basically a
very fast drying white paint
that is used by just about all
se c re ta r ies to obliterate
typin g erro rs. You can use it

to obliterate the old meter
scale. Just paint a new white
surface right over the old
scale; it dries in a matter of
seconds.

Now that yo u have the old
scale painted out, you can
easily add yo ur own new one
by means of dry transfer
lettering which is readily
availab le at any engineering
or dra fting supply store.

Using a bit of patience and
so me go od old-fashioned
pride in yo ur work, you can
come up with a really profes
sional-loo king meter face.

At today's prices, it really
pays off to rescale an old
mete r.

E ver yone knows how
diffi cult it can be to

find a small kno b th at 's just

right fo r the end of an adjust
able coil or capacitor. Next
tim e yo u see your wife
tossin g out an empty aerosol
can, grab it.

Pull off the little push
button on the top of the can
and put it in your junk box
for f u tu re considerat ion.
These littl e knob s can be
drilled and epo xy glued to fit
just abo ut any small shaft
yo u can th in k of.

You can also drill them
and use th em as insulating
spacers, or even glue them to
the bottom of a small cabinet
and use the little devils as
fee t .

I have one stuck o n the
end of a home brew two
meter whip antenna that I use
on my portable. It saves me
from getting my eyes pok ed
out.

The XYL might think
you' re crazy , but these littl e

buttons have lots of uses in
the shack.

H ave yo u ever attempted
to locate a source for

that nice springy stainl ess
steel wire that is used in the
makeup of two meter quarter
wave whips?

Would you believe that it
can be obtained in thr ee foot
lengths at just about any
hobby shop?

The modei aircraft hob
byists use this material for
the co nstructio n of landing
gear struts . Any hobby store
that deals in model aircraft
supplies will have plenty in
stock .

When cut into 19 inch
lengths, this good stuff makes
excellent two meter whips at
a very reasonable cost. •
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f un dam ental characteristi cs
of such a circuit are shown in
Fig. 1. Th e general idea is to
i m p lem e nt the following
logic: "If t he phone is in use
then con nect a busy signal
genera tor else connect the
pho ne line." Th e ac tual cir
cuit isn' t quite that simple,
because if the phone is not in
use and you connect the
auto patch, t hen it is in use.
The circui t must thus be able
to differen tiate between the
occupa nt' s use of the phone
line and the autopatch' s use
of the line, so that it doesn 't
cycle between connect ing and
th e n immediate ly discon
nec t ing the patch.

Fig. 2 prov ides addit ional
circuit details. When the tele
phone line is not in use, the
volta ge between the red and
green wires is approx imate ly
48 volts de. When the pho ne
is off the hoo k, the voltage
drops to about 6 vo lts. It is
therefore possible to monitor
the voltage across the line to
determine whe ther or not the
phone is in use (off hoo k).
Resistors R1, R2 and R3
fo rm a voltage divider circuit.
.When the line- is not in use,
the voltage across R2 is
app rox imate ly 1.5 volts. This
voltage is used to provide
base current for 01 through a
3900 Ohm base resistor. Thus
Q1 and its associated relay
RL2 are -turned o n when the
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phone line is the price you
pay fo r not renting a separa te
line fo r the ex clusive use of
the autopatch circuitry . Th e
interruption prob lem , how
ever , can be solved by incor
porat ing a circuit in the a~ to·~
patc h to lock out access to the
phone line when it is already
in use by the occupa nt. The

REQUEST rO il
THE""""'E
u ..E "GJl(lIJOlO

using th e phone, it isn' t
available to t he auto
patch users and vice
versa.
2. If specia l provrsion s
aren't made, a potential
a u to patch user will
at tach to the phone line
when it is already in use
by the occupant and
cause an interruption.
Th e in terruption is
generally fo llowed by
the occupant having to
ex plain to th e te le
phone party wha t th e
"fu nny to nes" were all
about.
Th e content io n prob lem

and relate d need to share th e

when the phone's

already in use

An Autopatch
Busy Signal

lELEPliO NE
l ll<E

TI) TRAN S "'IT T ~R

'OlF'tJT

Tom Yocom WA1R TD
21 Bay berry Road
Acton MA 01720

W hile many repeaters
a re located at choice

mou n t ainto p lo ca t ion s,
others are in more co nvenient
locations such as the home of
th e "highest ham in tow n." If
t he repe ate r has an auto
patch, then the desir e to use
t he te lephon e line that
services the house is very
st rong - not only is it easily
accessible but it also saves the .
repeat er users f rom having to
rent a sepa rate telepho ne line.
Th ere are, however, two dis
advantag es:

1. There is a funda
men t a l co n t e nt io n
prob lem , namely that
when the occupant is

Fig. 7. Block diagram of telephone line status indicator. Fig. 2. Circuit diagram of status indicator.
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HERE'S A . .
HOT NUMBER:

··· 800 • 315 •3636
TOLLPREE

..

lor new (I used .
amateur

radio equipment.

H~M ·R~DIO CENTER INC.
8340-42 OLIVE BLVD.

P.O. BOX #28271
ST. LOUIS, MO 63132
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Fig. 3. Details of busy signal oscillator and switching.

generates the square wave is
to the right. Transistor 01 is
the switch that turns the
oscillato r on and off. The
value of the output cou pling
capacitor C1 can be chose n to
adjus t the output to a
suita ble level for the patch.

If the occupant is yo ur
wife, you' ll find th is circuit
quite a blessing, for it also
wo r ks l ike a filter to
e liminate a large amount of
ORM! •

-u

~60011

"if'

f
-"

." ."

points 4 and 6 are closed
causing RL1 to pick up and
co n nec t the busy signal
generator, rat her than th e
phone line, to the autopatch
circuitr y.

The busy signal is provided
by turn ing a Twin-Tee oscil
lato r on and off with a low
fr equency non-symmetrical
squa re wave. Fig. 3 illustrates
the specific circuit used. The
Twin-Tee is to the left 'and
th e mul tivibra tor th a t

Capacitor C2, while pro
vided primarily to inhibit the
dropout of RL2 when the
patch is connected to the
pho ne line, provides another
benefit. If the phon e line is in
use when requested, the auto
patc h user hears the busy
signal. If he chooses to wait
fo r the line to be free, when
the local phone user hangs up
the phone, RL2 will pull in
(delayed by C2) and attac h
the phon e line in place of the
busy signal tone generator . If
C2 is large enough, the
delayed pull-in will allow ade
quate t ime fo r the central
office relays to reset and then
provide dial tone for the
autopa tch user. The patc h
user is therefore able to wait
and in turn access the phon e
line with out having to drop
the patc h and pick it up
again.

If a reques t fo r the pho ne
line is received when the line
is already in use, Q2 will have
no effect since contact poin ts
8 and 3 on RL2 will be open .
When the phone is in use,
RL2 drops out and Contact

phone line is not in use. Note
that the po wer supply for
RL2 is a "float ing supply" to
prevent eith er of the phone
lines from being referenced to
absolute ground . A small f ila
ment t ransformer is used to
provide ac to a full wave
bridge and an associated filter
capacito r C1 to form the
floating supply. Relay RL1
con nects the pho ne pat ch to
either the phone line or a
busy signal generato r. A re
quest for the phone line
comes in the for m of a
grou nd signal at inp ut "A " .
This grou nd signal causes
relay RL3 to operate , which
in turn provides base drive for
02 (the relay isolates the
syste m grou nd signal fro m
the floating suppl y ground).
If the phone line is not in use,
contact points 8 and 3 on
RL2 will be closed and 02
will then in turn hold RL2 on
even whe n 01 tu rns off. The
capacitor C2 across the coil
of RL2 is provided to exte nd
the dropout time of RL2 so
that RL3 has tim e to operate
and turn 02 on to latch RL2.

• ~ I ; ~ , • • ~

..;-: r~5~"

T/:NNCL(CW1R01T 101

CALL TOLL FREE 800-521-4414
SAVE $80,000.00 IN CRYSTALS

LISTEN TO 16,000 DIFFERENT FREQUENCIES WITH NO CRYSTALS
FREE NO OBLIGATION 7 DAY TRIAL

J

or
313·994·4441

CALL TOLL FREE
800-521· 4414

WHAMO·l0
10 chan nels
30-50 M Hz
14&174 MHz
44 0-512 MHz
CE's Price - $2 78 .95

MCP 1
16 channels
31. 18 - 51.655 MHz
151.18 -1 71.655 M Hz
45 1.18 - 47 1.655 M Hz
CE's Price - $339.95

OPTISCAN
10 channels
30-50 MHz
l 50·170ar 140-1 60 MHz
450-470 MHz
490-510 MHz
CE's Price - 5 296 .95

Toll free US.A . 24 ho ur order & information line 8 00-52 1-4414. Outside U.S.A. & Michigan
24 hour phone 3/3-994 -4441. Certified check or charge card on mail orders for im mediate
ship ment. Dealer inq uiries invite d. Michigan residents add tax . Foreign orders invit ed. Call
toll f ree or write f or your free com plete catalog & specifications. Satisfaction guarant eed or
y our money back. For engineering advice, call after 6:00 P.M. £ .5. T.

li
™

•
COMMUNICATIONS ELECTRONICS
P.O. BOX 1002 DEPT. 1
ANN ARBOR, MICHIGAN 48106

16 channels
30-50 MHz
146-174 MHz
416 -512 M Hz
CE' s Price - $296 .95

•-BANKAMERICARO...
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Alfred F. Stah ler W6AGX
5521 Big Oak Drive
San Jose CA 95129

Catch Standing Waves

with a tunable trap

line itself; the coil is made
from a length of the feedline
wound abo.ut a cylinder, with
t he ca pac it or connected
across the extre mities of this
coil. See Figs. 1, 2(a) .

The coil is- wound on a
length of 2\'2" PVC water
pipe. T he PVC is transparent
to rf at this or even higher
freque ncies . (still cold af ter a
te n minute " cook" in a radar
range). The coax is RG-8U,
and the variable capacitor is a
surplus ARC-5 tra nsmitter
unit. This capacito r has a
built -in 96: 1 gearbox . The
coil, made of the coax shield,
has an inductance of 3.4 H.

Since the coil-capacitor
com binat ion is made of, and
located on, the shield con
ductor of the antenna feed
Iine, its presence cannot
affect the t ransmission line
curre nts that exist inside the
coax ial feedli ne. However,
when resonated, th is L-C cir
cuit acts as a t rap, preventi ng
the flo w. of current over the
shield of the coaxial tra ns
mission line.

Current flowing on the
shield of a t ransmission line
implies that the transmission
line radiat es energy in just the
same manner as an anten na.

... When a transmission line,
'~i th curre nt on its shield, is
used to feed an anten na, the
radiated fields of the anten na
and the t ransm ission line

- t nteract, and marked changes
in the radiation pattern of the
ante nna-feed line system can
occ ur. Current f lowing on the
feed line shield does not
necessarily imply loss, but
just a redistr ibut ion of the
total input power into t hat
radiate d by the ante nna and
that radiated by th e feedline.
This redistribution of power
can drast ically affect the hori
zontal and vertical radiat ion
patterns.

Fig. 3 shows the measured,
f ield st rength perfor mance of
this antenna, with and wit h
out the T2LT. Note the
increased field strength asso
ciated with the T2 LT and its
se nsit ivity to very small
changes in the resonat ing
capacitor ,. indicatin g a high Q
resona nt circuit and a very

that is connected, between
the feedline and the ante nna,
at the ante nna. This resonant
circuit is made from the feed-

Fig. 7. The T2L T.

feedline- antenna interaction.
The device, a T2LT, or

tunable-transmiss ion -Iine- .
trap, is a resonant L~C circuit

I 'd like to describe the
const ructio n and measured

performance of a simple but
effective means to eliminate
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NEW! 6 METER FM50-10SXRll

Same specificat ions as below except transmit/receive:
5\.000-53.995 MHz. 600 channels

IntroductoryPrice $389.00

NEW!
FM1 4 4 · 10 SX Rll

ttfii~ NEW!I . . .'l- . >'
TONEENCODER/ DECODER
SC-lO . . . 10 CHANNELS . . . DUALTONE
Introductory Price $119.00

Price sub leCl to c ha oge without nOl;ce

Pric e SUbje c t to chan ge WIthou t not ic e

All Solid State-PLL digi tal synthesized - No Crystals
to bu y! 5KHz steps -144-148 MHz-LED digital readout.

Int roduc ing the standard of comparison for years to
co me. No other unit begins to compare with the
superb engineering and superior commercial avionics
grade qual ity and construction of th e FM144-10SXRll

HOLIDAY SPECIAL~
FM144-10SX RU ~"lf$

$38~~~E $59900
Price subj ect to change without notice

Hequlated AC / PS
MODEL FMPS -4R . .. $49"
Touch-Tone Pad
MODEL FMTP -1 $59""

15 2

• FREQUENCY RANGE: Recei ve : 144.00 to 148.995 MHz, • MONITOR LAMPS: 2 LEO'S on front panel indicate
5KHz steps (1000 channels). Tra nsmit : 144.00 to (1) incoming signal-channel busy, and (2) un-lock
147.995 MHz. 5KHz steps (BOOchannels). conditionof phase locked loop.

• FULL DIGITAL REAOOUT: SIX easy to read LEDdigits • OUPLEX FREQUEN CY OFFSET: 600KHz plus orminus,
provide direct frequency readout assuring accurate 5KHz steps. Pl us simplex, anyfreq uency.
andsimple select ion ot opera tingfreq uency. • MOOULAR COMMERCIAL GRADE CONSTRUCTION: 6

• AIRCRAFT TYPE FREQUENCY SELECTOR: Large and Unitized modu les eliminate stray coupling and tacili·
small coax ially mounted knobs select 100KHz and tate ease of maintenance.
10KHz steps respect ive ly. Switches click-stopped wi th • ACCESSORY SOCKET: Fu lly wired -fer touch- tone.
ahome positionfacil itate frequency changingwithout phone patch. and other accessories.
need to view LED'S while driving and provides the • RECEIVE: .25 uv sensit ivity.15 pole filteras welt as
sightless amateur with full Braille dial as standard monolithic crystal filter and automatic tuned LC
equipment. circuitsprovide superior skirt selectivity.

• FULL AUTOMATIC TUNINGOF RECEIVERFRONT ENO: • AUOIOOUTPUT : 4 WAITS
DCoutpu t at PLL fed to varactor diodes in alt Iront • HIGH/ LOW POWER OUTPUT: 15 watts and I watt ,
end R·F tuned circuits provides full sensitivity and switch selected. low power ma y be adjusted
optimu m intermodulation rejection over the entire anywhere between 1watt and 15 watts.
band. No other amateur unil at any price has this • PRIORITY CHANNEL: Instant selection by tront pa nel
feature which is found in only the most sophisticated switch. Diode matrix may be owner re-programmed
and expensive aircraft and commercial transceivers. to any frequ ency (146.52 provided).

• TRUE FM: Not phase modulation - for superb em· • DUAL METER: Provides "S" readi ng on receive and
phas ized hi-f audio qualitysecond to none. power out ontransmit.

• FUllY REGU LATED INTE GRAL POWERSUPPLlES: • OTHERFEATURES:
Operating vo ltage for all circuits, i.e., 12v, 9v and Dynamic microphone, mobile mount. external speaker . 1
5v have independently regulated supplies. 12v regu jack, and much, much, more. Size : 2\1 x 61h x 7% 1111
lator effective in keep ing engine alternator noises All cords. plugs. fuses, mobi le mount, microphone ~_ IIIJ
out and protects final transistor from overload. hanger, etc., included. Bu ilt in speaker.

Manufactured by one of the world's most distinguished Avionics manufacturers, Kyokuto Denshi Kaisha, Ltd.
. AIINAIIlU IC.tRD

FIRST IN THE WORLD WITH AN ALL SOLID STATE 2 METER FM TRANS CEIVER. •

AMATEUR-WHOLESALEELECTRONICS WESTEn N REGIONAL SALES. . . 6 -- & SERVICE CENTER
8817 S.W. 129th Terrace, Mi ami , Flonda 3317 CONSUMER COMM UN ICAT IONS, IN C.

Telephone (305) 233-3631 6~~~i~I~ ,A~~'9~i:fi
U.$. DISTRIBUTOR PLEASE WRITE FOR FURTHER IN FORMATION TELEPHONE (206) 784-7337



Fig. 2. (a) Schematic representation of T2LT. (b) Elevation view of antenna .

t.c

mitter, swr, loading, di al
sett ings of th e transmitter,
maximum forward power,
field st rengt h, a nd so forth 
any change at all - then you
need a T2 l T, because t he
T2LT can make changes if
a nd only if there are antenna
cur rents o n the feedli ne. -

References

1 The Radio Amateur's Hand
book , 1975 Ed it io n, Fig, 20-16.
A, p . 581.
2 ttnd. , Fig. 17-46, p . 532.
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cha nges in resona nt fre
que ncy measur ed at th e trans-

Fig. 3. Relative field strength versus capacitor turns (field
strength measured at lOA, broadside).
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t ive, gro und ind epe nde nt ,
means for a 1 :1 tra nsfo rma
t ion fr om a balanced to an
unbalanced tra nsmiss ion line.

The data presented in th is
art icle can represen t only t he
perfor ma nce of t his parti cu lar
co nfigurat ion. However , t he
impli cati on s are clear: T he
T2 l T int roduces esse nt ially
no loss into t he feedli ne
syst em, a nd it for bids current
fro m flowing o n the fee dline
shield (which must eliminate
ant enna-feed tine interaction )
and th er eby allows the
a nt enna to perform correctl y.

The T2LT is simple to
bu ild and install. Build it,
install it, and try it. If you
f ind, as you tune the T2LT

IO-IOOpF

RE SON ATI NG
CAP ACI TOR

,COIL MADE FROM RG"StU COAX\ r: TURNS

EXPOSE SHIELD} "-EXPOSE SHI ELD

8 SOLDER '-------)f;~==:::_--.J 8 SOLDER

A

effect ive trap. Fig. 3 also
shows the fi eld strength level
for t he antenna operated
without the T2LT; the reduc
t ion in f ield st rengt h at t he
measuring poi nt is o bvious.
So me of the da ta po int s were
rep eated wit h a convent ional
balun' i nstalled at the
ante nna feedp oin t between
th e a ntenna a nd t he tra ns
mission line on the T2LT. It
is apparent that th e prese nce
o r absence of t his tr ans
former-type balun had litt le
effec t on t he rad iat ion char
acte rist ics of the ant enna
fee d lin e syst em. Because
t he T2LT forbids current
f low on the coax shield, it
a lso ca n be used as an effec -

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W. 129th Terrace, Miami, Flo r ida 33176
COURTEOU S PERSONAL SERVICE-SAME DAY SHIP MENT . Pric es subject 10 change without neuc e.
Telephone: (305) 233 -3631 STORE HOURS: 10-5 MQN·FRlo

PLEASE wRlrr FOR CO MPLElEL' DETAILE D BROOlU!l£

OPTlOII'l PLUG III
ACCESSORYIiltOOUl ES

"'c
$4000
$10_00
$6,00

..ll!Q!l
R[GULAR~ _

OUR PR1CE~
Quantities Limited

..... .h~.lWII I (U Q . ' - ,-

e R'·

REGULATED DUAL
PROTECTEDPOWER SUPPlIES

Output Voltage
lme/Lcad Rellulation
Ripple/ Noise
Transient Respoose
Eunent Output

STANDARD
NEW 2METER FM
TRANSCEIVERS
Model SRC· !46A
SPECIAL SALE!
• SRC-146A $29800
• 4lTALS: ] 4, :14

AND 94/94
• USA-2OELUXE!lASE
CHARGER

• PTJ644tEATHER CASE

• _ : ~i_ ~l~~BBER ANT. Mill WH IP

*~ TOUCH TONE P~D

COMPLElE lYWIR£D &
READY10 PLUG I ~ l 6900

I

IOS RM12AMI'S - DC AMP IIl fTE R
TYPICAL

OulputVoIlage 116:!: .M e
l ine/l oadRegulatiOn 20 mY
IilpplelNOISe 2 mV RMS
Transient Response 20esee
Cu rrentl im,t 12Amp
Current foldback 2.5Amp
CASE: 4\, H(h) J 7"' 00(11') J 51t'"{d)
WEIGHT: 95 1bs. OURPRICE: $82_00

11l9R 25AMPS - DUAL METERS
TY PICAL
115 ± ,2VOC
20 mV
2 mYRMS
2D uS ~c

25Amps lola.
REGlJLAU D

Curren! Foldback 5 Arn~

~
~ Iher-Vollaie and lh er·Temperalure Plolected
•• SIZE: P i/ '{h) J g-O{w) J 8't OOCd)

....E IGHT 151bs OUR PIlICE$119.00

Allpower supplies featureshort circuit, current overload,
oyer voltage and thermal overload protectioncircuitryo

~
~~

ReE. $159.95 $12 5_00

We wish to than k al l of our
customers for their support
during the pas t yea r. Many new
and exciting products wi ll be
introd uced du rin g th e coming
year and you r continued
su ggest ions and support w ill be
deeply appreci ated. Thank you .

BEST WISH ES
FOR THE

HOLIDAY SEASON
FROM ALL THE GANG

AT AMATEUR WHOLESALE
ELECTRONICS

NEW - CDR HAM II ROTATORS

TEMPO 2020
A BRIlliANT NEW SSB 'RA~ SCEIYER

PROVIDING AN UNBEATABLE COMBINA
TlON OF AOVANCEO ENGINEERINGALiD
UNIQUEOPERATI NG FEATURES
PlEASEWRITEFOR CO MPLETE INFOR
MATION

Atlas 210X
PLEASEWRITE
FOR SPEC IAL BONUS
AND PACKAGE OFFERS

STANDARD
TRANSCEIVER
MODEL SRC-146A

I *~;!~~CHTONE PAD
COldPlEl[ LY WIRED &.
READY TO PLUG IN16900
CU MPlETE BACK ASSE1.HiLY

::'::D~O5CHANS (TOTAL 10) ,
TO SRC-146A
• Sim ple 10 min. in. lo liotion
• Some color and ouol ,ly as SRC·146A
, CQmplotely WIR ED &. TESTED
• ALSD " 'o ble wilh mo,t ot~e r hond

held' $39.95

$28 95
$39 95

REG SB50 00

* SPECIAL SALE
NO OPTION UNITS
ONLY EXCE PTFOR ABOVE.

OUR CREW
CAL SMIT1l ·WMKLL, Mir.
S. l. GREGORY-WA4KGlJ,

Owner/Gen. Mgr,

10 u(1\-1"", " ,nterl ace . , .
0" 1 Tone (specIf y fre quency)

BRIMSTONE 144
• COMPLETE BAND COVERAGE, plu . MARS 143.000
to 149.99 ", ~, dlllt. l l , ~," ed S kh' step s. ANY
f REQUE NCY. ANY SPLIT . NO CR1STALS TO BlIY'
• COMPl U Ell INDEPENOE NT TRA NSl,1IT AND RE·
CEIVE fREQUENCY CONTROt.. 1'(1 SIMPl[l 011
REPEA, ¥OOE WITH THE f LIP Of ... SINGLE SWITCH'
• 25 uv SENSITIVI TY .. OPTlQ"*Al PLUG-IN ....00
UllS FOIl TOUCH ro ,..[ , DIAL TOf<E BURST (st lect·
Ibl,~ AND WBAl/ DIBlE TOhE .. TRUE n~ _ NO T

f'Hoa,$( IiltO()ULlTI ON • III FI EIo" llASI l!O H EEt ·
nvt AUDIO QLJAUTY .. G10G~ SS PlUG ,,. IlOU DS'
GOLD CO/'Il.C1 socetrs "'ND ~LA'S"lOO '" "''''E ll
ICA'I NAt>{ .. AUDIO OUTPU T 2 ...ATTS • TWO
TIl.lNSCElvE RS III ONE ..... 0 ~'UCH , Ioll/CH, \10M

A TLAS, COLL INS , REG ENCY,
DENTRON BR IM STON E, GUSH
GRA FT. ' BI RD, STANDA RD,
KLM, HYGAIN , KENWOOD,
TEM PO, M IN I PRO DUCT S..
M IDLAN D, VHF MA R IN E.
ETC., - PLEASE WRITE FOR
QUO TE.

25 WATIS OUTPUT
• PRECISION PROFESSIONAL

QUALITY . 2 YEA R WARR ANTY

SPECIAL*~-'
SALE!~

$479
Jm!! 12 AMP FUllY REGULATED AND
PROTECTED AC/PS $569
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Paul Schuett WA6CPP
Box # 10
Wal1ace CA 95254

a gutsy look at a synthesizer

Inside the GLB

t he crysta l, so the equ ipme nt
rested on my desk, th en in a
box, mostly assemb led, for
this t ime . Of course, ordering
crystals fro m the manufac
ture rs of te n incurs such a
de lay. Bernie Sanders of GLB
advised me by letter whe n I
inquired when I could ex pect
the crysta l,

" . . . any busi ness is
faci n g [prob lems]
to day wit h regards to
obtaining any kind of
mfg. compo nent. We
o rde r, get a delivery
date, and then keep
ca lling ou r vendors who
are late as muc h as 6 to
8 weeks."

I was qu ite please d wit h
how helpf ul t hey were when
he advise d me:

"You can always get
a xtal from some other
manufacturer and we
will refund the amo unt

' you pay for it . . .
There are very few ven
dors that can make a
.0005% xta l these
day s."

Consideri ng -that I wou ld
have to wait as long as they
for anythi ng, I main tai ned
my patience and the crystal
did arrive.

Alignment of th e instru
ment is qu ite . sjrnple with
clear info rmation in the

. instruction book for use with
a frequency counter or with a
commu n ic ations receiver
tu ned to WWV . S ince
WA 6F KM had experience
with the unit and a good
cou nte r, I dropped by o ne
Sunday afternoon to get the
Chan ne lizer calibrated .

Constructing the unit is
no t without an occasio nal
problem . In one or two places
it is not abso lutely clear just
what is to be done, but a
q uick check wit h th e diagra m
will explain the prob lem. In
one place one must const ruct
a coil on the supp lied coil
form wit h t he suppl ied #32
wire. This is ename led wire
which shoul d have the enamel
scrape d away where the wire
will be soldered. The instruc
t io ns say nothi ng abo ut

muc h living up to its expecta
t ions.

Much in GLB's favor is
thei r speedy delivery service .
The unit arrived in just over a
week after it was ordered.
There was a small sho rtage in
the resisto rs wit h some of t he
needed ones missing and
some extra ones enclosed, but
th e compan y p romptly
supplied the missing com
pone nts . The problem in
supp ly was the receive offset
crys tal - it too k just over six
weeks for the offset crystal to
arrive whic h was a rat her ·
f rustrat ing experience. I had
the unit assemb led except fo r

whic h is easy to miss and
doesn 't say muc h. On writ ing
for the literat ure, one learns
little more t han the ad says,
gett ing a price list withou t
much supp lementary infor
mat ion . An equ ipment review
appeared in Q5T some time
ago which described the unit
in glowing terms, but who has
seen an equ ipment review
that has spoken of the item in
pejorative te rms? The GLB is
a good unit, but it is no t
wit hout its drawbacks and
pro blems. I saw one in use at
WA6FKM and fou nd it to be
most usef ul and efficient , so I
boug ht one and it is pretty

Front view of the GLB Channelizer.

T he use of synt hesizers
instead of crysta ls is

getting to be qu ite popular by
2 met er ope rator s. It makes
goo d sense to use such a
device for th e serious oper
ator, since in the long run it is
much cheaper to have t his
gadget instead of a handful of
crys ta ls. In a busy ar ea most
2 mete r tr ansceive rs wo n't
take all the crysta ls you want
it to due to th e limitation
imposed by th e channel
switch.

The GLB Channel ize! has
att racted considerable
interest by many people. The
firm run s a small ad in QST
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EI~Y lasl chance ...
The subscription rate for 73 goes up January 1st - Happy New Year! What will 73 cost you next yea r? Dearly

.. . $2 a copy at your dealer. That's $24 for a year . . . more than a dinn er for two in most restaurants.
Now you can subscribe for HALF PRICE - $12 for one year - until New Year's Eve.
In addition to saving $12 right off the top (it'll buy a few crystals), you'll be sure of getting every issue of 73

and keeping your library intact. You never know when you are going to need a back issue. In a few month s this
stuf f about microcomputers may get to you and you'll go crazy tryi ng to find a missing issue.

If you are trying to decide between 73 and some other ham rag, consider this: 73 has more articles, more
pages, more ads, and 73 tells it like it is. You just get a lot more with 73. The higher pay for articles gives 73 first
choice of writers. Is 73 really bigger or is that baloney? Look at the numbers - the last six months of the
magazines stacked up like this: 1168 pages for 73, 964-752-500 for the other three.

What about ads? If yo u want to know what is available at the best prices, you want plenty of ads 
particularly when the magazine keeps out the crooks . 73 ran 520 pages of ads in the last six issues vs.
434-369-135 for t he other th ree.

One thing you won't get any place else: the other side of the coin as far as the AR RL is co ncerned. 73 tries to
bring y ou a rounded picture of what is actually going on , witho ut pulling punches.

buy a second subscl"iplion for a friend ... -

Your first subscription is $12 for one year (U.S. and Canada only - all others add $2.00 per year foreign
postage). Buy as many gift subscriptions for friends for $10 each at the same time" . .. just send their name, ca ll
and address . . . we'll see that they get a nice gift card telling them of you r thoughtfuln ess and rush the f irst issue
of their subscription to them in tim e for Christmas (if possible). Then, every month for the next year, they will
be reminded of your consideration. It makes a great Christmas gift .

" I f yo u're a lready a SU bsc riber, make t hat fi rst gift subscript io n $ 12 .0 0 . Subseq ue nt subsc ript io ns wi ll be o nly
$ 10.00 ea ch .

...................................... .............. .. .. ... .. .. ...
•••••••••••••••••••HnS •

D Bill me

Signature _

SUBSCRIPTION BLANK:

YES, I WA NT A ONE YEAR SUBSCRIPTION TO 19 @$12.00
o New 0 Renew or extend 0 It's a gift !
Name Call _

Address
City State Zip

Charge my credit card 0 American Express 0 BankAm ericard 0 MasterC harge
Credit Card # Interbank # _
Expiration date

••••••••••••••••••••
tgmagazine • Peterborough NH 03458

Toll Free subscript ion numbers 800-258-5473 /800-251-6771

155



Inside view of connections showing the diode between +12
and PTT to absorb voltage glitches caused by rig's relay
releasing and special resistor installed on output o f receive
frequency to pad it do wn a bit (3rd one down).

156

Channelizer was constant.
This prob lem was solved by
disco nnecting the output
filter on the transmit line 
evidently the frequency of
the low pass filter was too
low. On the receive side there
were a number of spurious
responses, receiving repeater
outputs in funny places,
alo ng with a cou ple birdies.

View from the back showing the heat sink, connect ions,
cry stals, and diode switching.

Regency HR2B. It worked
f ine between 144 MHz and
146 MHz, but in the 147
range the out put dropped off
to less than one Watt on the
high power (15 Watt) posi
t ion. The voltage in the
Regency circuit was less than
that obtained with use of a
147.54 crystal. However , the
output voltage fro m the

thought the power transistor
was running a bit war m,
solvable by using a larger heat
sink; and the unit would get
out of lock, causing all sorts
of problems, solved by inter
changing two of the ICs.

My unit had some inter
face pr oblems with my

scraping the enamel; an inex
perienced builder might not
know about this. Location of
parts on the supplementary
frequency dou bler board are
not indicated on the board,
nor is it easy to make deter
mination from the instruction
sheet. It isn't impossible but
it takes some studying.

No sockets are provided
for the transistors - I would
have preferred this (I could
have purchased some) since I
am always afra id of damaging
these items when soldering.
Sockets are provided for the
integrated circuits.

The unit uses these RCA
type pin plugs for t he rf
out puts; I would have pre
ferred to use a more sophisti
cated rf connector. Of course,
I could have done something
about th is, but I didn' t .

My friend had two pro b
lems with his unit - he



PLEXIGLAS
CABINETS
Great fo r Clocks
orany LED Dig ital
pro jec t. Clear-Red
Chassis serves as
Bezel to increase
cont ras t o f dig ital
d isplays.

Black, White or
Clear Cover

$6.50 ea. 2/*12.ANY SIZE /COLOR

'~I, !/
CABINET I

3"H,6%"W,5y,,"D
CABINET II

2y,,"H,5"W,4"D

RED OR GRE Y PLEXIGLAS FOR DIGITAL BEZELS

3"x6"x1 /8" 95C ea . 4/*3

KIT INCLU DES 6-LED AeadoutsIFND-359 Red, com. cathod e)
.INSTRUCTIONS ~3~M53 1 4 CIOCkChip (24Pinl 4" DIGITSI

3_SV:~Z~I:~ors LARGE. •
.aUA LITY COM PON ENTS s-caoacitors ORDER KIT #850-4
_50 0r60 Hz OPERATION 5-Dlodes AN INCREDI '

12 24 HR OPERATION g·Aesistors. BlE VALUE.
• or 24-Mo lexplnsfori Csocket

" Kit 1#850-4 will fu rn lsn a complete se t o f clock components as listed.
Theonly additional it ems requ ired are a 7-12 VAC t ransformer, a circu it
board and a cabinet . If desired."
Printed Circuit Board for kit 11850·4 (etche d & drilled fi berglassl . $2.95 '-::=::-::-:::-::-:::=::-:::-:::::::77::-::-::7--::::-::::::-:-::-:=:::--::-1.
Min i·Brite Red LED's (fo r colon in clock display) pkg. of 5. .................... .. 1.00 r
Molded Plug Transformer 115/10 VAC (w ith cord) 2.50
NOTE: Ent ire Clock may be assembled on one PC Board or Board may be cut to remote display.
Kit It 850-4 w ill f it Plexiglas Cabinet II.

'19~~ ' 2/138.

JUMBO DIGIT CONVERSION KIT

JUMBO DIGIT CLOCK KIT
A comp lete Kit (less Cabinet) featuring: six .5" dig its,
MM5314 IC, 12/24 Hr. time , 50/60 HZ., Plug-T ransformer,
line Cord, Switches, and all Parts.
[Ideal Fit in Cabinel llJ •
Kil'5314-5 ..

PRINTED CIRCUIT BOARDS for CT-7001 Kits sold
separately with assembly info . PC Boards are drilled
Fiberglass, solder plated and screened wit h component
layout. Specify for 117001B or 117001C (Set of 21 $7.95

6 Digit-LED Clock-Calendar-Alarm Kit
This is a com plete, top of the line, Kit lor the person th at wan ts th e
bes t. Some of the man y features and o pt ions are : 12 /24 t ime,
28·30-31 day ca lendar, alternates time (8 sec) and date (2 sec) or can
display t im e o nly and date on de mand, 24 hr alarm - 10 mi nute
snooze, alarm set indicato r, 50 /60 HZ. line operation or use with Xtal
ti me bas e (#TB-1 ), bu i lt in OSC for battery back -up I AC fai lu re, Aux.
t imer. Laroe dig it s.
Kit #7001B 6 , .4" Digits Man-64 $39.95
Kit #7OO1C 4- .6" Digits & 2-.3"lseconds) $42.95

Ki ts are complete (less cabinet) inc luding PC boards , power supp ly ,
Ie soc ket , 9 swi tc hes, 16 t ransisto rs and al l parts requ ired fo r above
features and opt ions (Ideal fit in Cab ine t I above) .

60 HZ.
XTAL TIME BASE KIT

MODEL
2001

50/$3.95

BATTERY BA,CK·UP
FOR POWER FAILURE
OR TRANSPORTING
FRO'" HOUSE TO CAR. ETC

PO~~~ ~:CC. $2"0
#AC- l EA

23 Cl SLf
A pp rox . Size :

1Y." Hx 4"Wx 4Yz " D

A,CCURA,TE 1I'-' E
'MTI1 A,D.lUSTA,BLE
~TA,~ TI"'E BA,SE

MOBILE LED CLOCK
120R24,HOUR OPERATIO N

12 VO LT AC or DC POWERED FOR FIXED
OR MOBILE OPERATION.

SIX JUMBO .." DIGITS!
KIT OR ASSEMBLED

~JUM BO REO LEO's 12/$1.00

e 6 JUM BO .4" REO LED'S BEHIND REO FILTER LENS WIT H CHROM E RIM.
e SET TIME FROM FRONT VIA HI DDEN SWITCHES e 12124·Hr. TIME FORM AT
e STYLISH CHARCOAL GRAY CASE OF MOULDED HIGH TEMP . PLA STIC
e B RIDGE POWER INPUT CIRCUITRY _ TWO WIRE NO POLARITY HOOK·UP
e OPTIO NAL CONN ECTION TO BLANK DISP LAY { U~e Wh en K.y Off In C. r . El d
e TOP QU ALITY PC BOARDS & COMPONENTS · EXCELLENT INSTRUCTIONS

KIT #2001
COMPLETE KIT 29'15
(le.. 9"'. Beneryl

ASSEMBLED UNITS WIRED & TESTED $39.1
ORDER #2001 wT {LESS 9V . BArrEI'IYI EA.

BUY 100 OR M ORE IC's [An y M ix ] TA KE 100/0 DISCOUNT.

DIGITAL
C LO CK IC 's

'23~~ 2/145.
Kit 11850-4 CP

Form Inu:pensiv e MOLEX
Sock ets PINS

l OOlor$1.25
Re el 011000 -$8.50

2/119.
S EETH E W OR K S C lock xu-

Clear Ple. ig las Stand

e6Big .4"digils
.1 20r24 hr. l ime
. 3 set switc hes(back)
.Plug nanstc rme r
ei!.!.parts included
Ple-igl as is
Pre-cu t & drilled
Size: 6" H .4

11l"W
,3"O Lir"~-~

A SU P E R LOOKING

CLOCK!

til 7-S£G L£D
COMMON CATHODE

COLOR HT.OE CPT . PA.EA.
FNO.359 RED .4" AHDP $ .95
FNO·503 RED .5" RHDP $1.35
DL-750 RED .6" LHDP $2.95
XAN -654 GREEN .6" NOP $2.95
XA N·664 RED .6" NOP $2.95

COMMON ANODE
OL-747 RED .6" lHDP $2.95
XA N·72 RED .3" LHOP $1.25
XA N·81 YEl l OW .3" RHOP $1.75
XAN ·351 GREEN .3" RHDP $1.50
XAN- 361 RED .3" RHDP $1.50
XA N-362 RED .3" LHD P $1.50
XAN-662 RED .6" NOP $2.50
XAN-692 RED .6" NO? $2.50

25AMP BRIDGE
/'- _ $ 1.95 ea.""J' 3/$5.00

l00 P1V

Fairchild SlJper Digit

·IFNO.~.5~ ..
7 ...-ot U D

, 11£0 '-. Cot.
lI,rK1, , oe

'UI K _ ot for
~ fttO·70

95; ea, 101$8.50
100/$79 .00

SE T OF 6 f N D-359
WITH MULTIPLEX
PC BOARD $6.95

TELE P HO N E FO R M A T
K E YB OA R D

BY Chomerics

."' .50

"

P C TRIM

P OTS

25K 81$1,00
4.7K 61$1.00

SPECTIIO L
101(10 TUR"...

4IU.OO

OP A MPS
31$1 ,00

301 DIP
301 TO·5
109 DIP
741 DIP
7. 1 M ·OIP
741 TO·5
747 OIP
748 TO·5

DI SCRETE

LED's

JUMe OREO

12/$1.00
501$3.1*0

1001$7 50

$ 1,75
$ 1,95

TO-18 51$1.00
TO·92 51$1.00
TO·92 51$1.00
TO-92 51$I .00
TO-92 5/S1.00
TO·92 5/$1.00
TO·92 5/$1.00

EX A R

FAIRCHILD 9316 (74161)
75234DUA L CORESENSEAMP
MM 502H TO-5SHIFT REG

M ISC. PRI ME IC 's

XR2S5ll
XR25ti7

SWITC H ES

ROCKERSPDT 61$1
MINI,5 L1 DESPDl 5;$1
REG. SLlD EDPDT 6/$1
PU5H BUTTON N.0.3 /51

TR A NSIS TORS

"N22221<
2N3415

'"'''''2N.249,,-
"""aeoes

TRAN SISTOR SOCKET
TO -5 1 t 8 GO LD PINS

5/$1.00

N YlON WIRE TIES
8" TIE·WRAP 1001$1.95
4" TIE-WRAP 100/$1.75

MOL EX PIN S

REElOF1 C1X1 $ 8.SO
STRIPOF100 125

'00
• 2D

23

"'"50

"
$1,95
$2.35

21$1.00
ss
as

1.75
1.75

"rsre
"28

'"

P INS

$ .25 $ 22

28 ".31 .28
so .45
.60 .55
.75 _70

ME MOR Y

2102·1 IK RAM
21LD.2

LINEAR

555 TIMER
556 DUAL TIMER
S6S Pl l
566 FUNCTION GEN
567 TONEDECODER

IC SOCK ETS
1·24 25

U A RT
AY~1013 $ 61*0

DIODES

IN4002 lA. looPIV 121$1.00
IN 4003 l A. 200 PIV 121$100
IN <IOO!> lA.600PIV 111$100
111I "'307 l A.1 COO PIV 101$1.00
RECTIFIER 2.5A. 1COOPIV 4/ $1.00
RECTIFIER 3A.1 COOPlV 31$1.00
IN 5400 3A.SOPIV 51$1.00
IN 914 sn. SIGNAL 201$1.00
1"14148 Sll.SIGNAL 201$1.00
OIAC ?iN. 41$1 00

P LU G T R AN SFO RMERS

12"'ACal150MA $ 2.50
12"'ACat500MA 3.SO

se

'"'"1,25

"1 25

""
$ 4 ,~,,,,,,,,,
13,95,,,
' 50

.'"os
cs

DR IVERS."ss
es

"

on

'"'"TO ·3

'"TO·5
TO·3
OW
TO·5

soc

""'"LE O
,~,

'''''""""''''

XTA L

35 7'9545 MHz' $ 1,95

ssos

""""7815
78L 15,"'.
m
m

VOLTAG E
RE GULATORS

LM 309H TO·5 $ .95
LM 309K TO ·3 1.25

MM5312
MM 5314
MM S375AB
CT-7001
CT-7002

""'"""""

7. SOO $ 35
7.501 «J
7. SQol 55
74505 eo
7.509 55
7.S10 «J
74S15 .55
74520 so
7.522 45
74S<IO 45
745SO .45
74S51 55
74S60 .85
74S64 55
74573 1.25
74S74 85
74575 1.Th
74576 1.50
74500 .95
745107 9Ei
745112 .95
745113 1,4()
745 114 .95
745121 95
745 133 75
74S134 .75
74S138 U S
745139 150
745 151 195
74S153 195
74S155 1.95
74S156 1.95
74S157 1.80
74S156 2.50
74S174 2.50
74S I~ 2.50
745181 2.95
7.5182 1.95
745251 2.75

SC HOTTKY TT L
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General view of inside o f unit. 5 kHz board is vertical one in background with the two ICs. Top
board mounted on the back is the VCO board with the shield over the critical componen ts.
Below this is the frequency doubler board (almost out of sight) it has the 2 coils mounted on
it).

rcO't FET's WITH
$5 & $10 ORDERS.t
DATA SHEETS
WITH MANY ITEMS.

20/ S1 MPF102 200 MHz RF Amp 3/$ 1
151$1 40673 MOS FET RF Amp Sl .75
25 1S1 LM324 Qued 741 01' Am p 94

41S1 LM376 Po. Voll Reg mDIP .55
61S1 NE555 Timer mOI l' 21$1
61$1 LM72 3 2·37V Rog DIP 31$1

.69 LM741 Com p Op Amp mDIP 41$1
61S1 LMl458 Dual 741 mDIP 31$1
61$1 CA3llll6 5 Tr an ' Array D IP .55

S5 RC4 1950N , 15Vf5 0mA mDIP 1.25

The GLB people are most
helpful in their correspon
den ce and over the telephone.
I would honestl y recommend
this unit to the serious 2
met er operator, with the pro
vision that anyon e should be
prepared for the delays,
which aren 't really GLB' s
prob lem, and th e minor con
stru ction difficulti es, which
would creep up in almost
anything. Once it works, it
works just great. -

meter band, even with 5 kHz
steps, rather than be re
stricted to 12 channels.
(After all, one wouldn 't get
on 20 meters and use only a
few .frequencies!) The unit
will also function as a rough
frequency checker it is
qui te easy to tell if the other
person is on or near the
proper frequency by moving
in 5 kHz steps and noting the
fuzziness of the response. At
the same time, your station
can move up and down in 5
kHz increments and he can
check his bandwidth or what
ever.

l N914 100 Vf l 0 mA Diod e
l N400 1100V! lA Reel .
l N41 54 30V l N914
BR1'50V lIA Bridge Rec
2 N22 22 A NpN T,a nsi"o,
2 N2907 p NP Tra n,i stor
2N3055 Powe r Xi" or l OA
2 N39 04 Np N Amp /Sw ~ 1 00

2 N39 06 PNP Amp/Sw ;l100
CP650 Power FET lIA mp

'lilt *SUPER SPECIALS, "

RF3 91 RF Power Am p Tr ansisto r to-25W@3-30MH. TO·3 $5 .00
5 55 X TimBr l/<, .l hr Dilfe renl pinou, from 5,55 (wlda, a l 31S1
RC4 194 TK Dual Tracking Regula,or >0.2 to 3 0V @ 2oo mA TO ·66 S2.5O
RC41 9STK Dual Tracking Regulator ' 15V @ l OOmA n O ·66) S2 .25
8038 Wa.elor m Gene rato, ", n il W-we Wilh Circu its & DOIa $3 .75

FREE

posi tive side, th e unit is ultra
sta ble, qu ite versat ile, simple
and func t ional. It is 'nice to
be able to use th e ent ire 2

ASSEMBLED $17.95

ADD $1.25 FOR

POSTAGE/HANDLING

KIT $11 95

MORE SPECIALS: _ .
RC4195 DN ' 15V @ 50mA VOL TAGE REG ULATOR IC. Ve.y ea,y 10

u... Mak e. a neat High ly Regulated '15V Supp ly for OP AMP'. , "c
Requi re. onl y unregul.,ed DC (18 -30V I and 2 by p,... ca!>"cilo rs,
Wilh Data Sheel and SChema , ics , 8 'p in mOl? $1.2 5

LM74 1 F REO COMPENSATE D Of' AMp./<A 741 , MC174 1, elc . mD IP 5/$1
MC1458 DUA L 74 1 0 1' AMP mO Il' 31$1
RC455 8 DUAL 741 OP AMP mDIP 3/$1
2N390 4 Np N TRANSISTO R AMp Li FIERISW ITCH '050 rnA stoe 6/$1
ZENERS-Spec ifV Vo ltage 3 .3 . 3 .9 . 4 .3, 5 .1, 6.8, 8 .2 400 mW 4/$1.00

9 .1, 10 ,12,15 ,1 6,18, 20, 22 , 2 4 , 27, or 3 3V 1' 10%) 1 W.tt 3/S1.00

_ M ONEY_BA CK GUARANTEE
_ All TESTED AND GUARANTEED

ADVA ELECTRONICS
BOX 4181 H . WOODSIDE, CA 94062
Tel. (4151 851~0455

Inject ion was at a bit too high
level and caused thi s problem.

These were the only t hings
on the negati ve side. On th e

ADVA

l OGIC PRooE KI T~U.. " ,," CMOS, TT C. DTl . RTl , HTl. H,Nll . oo m,,' MOS IC',
Built·;" "m..", 'oo _'fl" pol.. 'tv r...".1 ' 00 0" ''' ''''' .0 '1''''' ''''', . I.... ", A f,,,,,,, i«w;,
"""'r ,.". 00 . 1 LED ",,<lao' . Com"'''' M ;OOu" , "''' ' 00 oJ'p ,. "" ONLY S7.85
FIXED REGULATED "OWER SUPPLY KITS_Sh",H I"u ', p,ool w;'" "' .. m.' eo , ,, " t
' ;mrt;... Com",'" " " . 00 "'1" "" ,.., u''';'n 0' Q.5'lOm.k. th . .. ido.' to< ""'" , I,woo ;<
Pr<Ijoro. A••ill.'. '''' 5v '" 500m A, 6V Ii' MOmA- 9V ~ r.OOmA. 12V Ii' 400mA. 15v @
3lXImA.Spoc ify'ol,ogewheoo rdori.. $a ... ...

Tlu ' y10,. " ,m"l• • ," '" clud••11 'Om""".o,,. compl" . ,je"iled i"~,"""",, . " d pl>'ed
fibo<ll' PC \>oo'~,. "-,, ",pp1v k'" do oor loelo<lo"-'" 0' "' " .. ~ Add S1.2S p." " , 1o,
_ . _ h, ooll" o.

VARIABLE POWER SUPPLY
• Continuously Variable from 2V to over 15V
• Sho rt-Circuit Proof
• Typical Regulat ion of 0.1%
• Electronic Current Limiting at 300mA
• Very Low Output Ripp le
• Fiberglass PC Board Mou nts All Components
• Assemble in about One Hour
• Makes a Great Bench or Lab Power Supp ly
• Includes All Components exce pt Case and Meters

t /M IL NOWI f REE DATA SHEETS '"OOI~d wiln m,", "'"" lro", m l, "'. FAEE ON
REOUEST_ 7" 01' Am" wilh ...... ordor of $S '" ""'10_74" 0",1Op Am" or ' '''' E'DO
fE r , w ;th . m y o ld.. of $10 Dr moo•. oo~m,,"" "i."o 3/31In. On. f, ,. " ,," Oor 0' "0<
ORDER TODAY_All ,<, m, ", biffi , ,, Wlor ..1"00 Or" " ", bj. et to "" "0' " ;,"our "o,k •.
All i"m, &'" " 'W ",,,,Iu, 0''''- ' <Xr.t. luo", io", lIy ,,~.d

WRITE FOA FREE CATALOG #16 ol1<d.. 0"" :150 " "'''''''''u''' o'' " ,, "" '" ,""'.
So"" ' ] ' " .m p.
TERMS, So"" , """, 0' ""'"'" ord.. (U.S. I, nd. 1,,"~ u"ler, W. 0.... I ~ CJ. .. .." ... '" U,S.,

Co,,,,• • nd "'>;<01'><0''''00 "," I, $1.00 ~."d';'" eb" .. 00 0"'''' ""der $ 10. Cold, " ';
d",,, _ 6% " I" " " . Fo", ~o ord... _ _ " ... 00 0 om . ,, _ . dd $1,00 ",.,Ie<Gh"" ,

OTHER ADVA KITS:

This problem was solved by
inserting a 470 Ohm resistor
in series with t he receiver
output. App arently the signa l
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Radio Hut
P. O. BOX 64783 DALLAS, TEXAS 75206

TE RMS: NO COD' s. Cash o r m oney o rder s o n l y. Te xas R esi
d en t s ad d 5 % Sa le s T ax . A d d 5% o f t o ta l ord er f o r p ostage and
ha nd ling. F o r eign o rde rs ad d 10%. Over seas o r de rs - US fu nds
only ! Phone o rd ers w elco m e! - 214/2 7 1 -8 4 2 3 i n Da llas. Dallas
cu stomers : We offe r 1 d ay p ic k u p service. Ca ll 2 7 1·8423 . If
you h ave t o pa y f o r t h e ca ll - DON 'T ! - U se o u r t oll f re e no.
O r d er s m us t b e ca ll ed in o ne da y in ad vance. Pic k-u p b et w een
l Z- 5PM o n w eekd ays a nd 12-3 PM o n Satu rda y .

IIIIII!!!!!CALL OUR TOLL FREE NUMBER .
IIIII~ 1- 800- 527-2304

I d eal f o r lar ge
read o u t appl ica tion.

.90 each (upright)
.90 each
.90 each
.80 each
.75 each

CASE 2
H- 2" $3.00
W-47/8"
L-3%"
Slope Fron t - 'l4"

DJ$1.40

CAPS

H-l%"
W-3"
L-43/8"

LI MITED QUAN T ITY !

35VDC
25VDC
15VDC '-r[V1 I S~
15V DC DO~IS ON'"
15VDC r

LI MITE D QUANT ITY
Caps listed are Electroly tic and have axial leads.

BRA ND NEW - NEVER USED !

1000UF
4700UF
4100UF
1300U F
600UF

\~0~ PROJ ECT CASES
\..0~

'" (Order by number)

CASE 1

$2.95 each

FND 800·CC

S6.25 each

FCS. 8000 CC.

R E D., 5 in. c har.
r o m e p e r segm e nt .

FND.359#

.95 each

READOUTS
FND503-CA •
FND 510-CC

$1.50 each
or 6 for $7.50

R E D . •25 in. char .
I Sm a per segment.
Com m o n C athod e.

TRANSISTORS
2N4400
2N5401

, 00"/·
~?-\~~\

2N2907
2N3904
2N3906
2N3055

6/$1.
6/$ 1.
6/$1.
.90

3N201
MJE3001
MJEl l 03

5/$ 1.
5/$1.

.75

.45

.45

CASE 3
H- 2%" $3 40
W-7" .
L-4"
Slope Front-%"

CASE 4
FOR CUS TOM BU l L T H- 1 7/8"
CASES. CA L L OUR
TO L L FREE NUMBER. W-4 3/8 "
A lso as k about o u r "
libe ra l q uantit y d iscounts. L-3

CASE 5
H-Vh" $ .99
W-2 7/8"
L-2'l4"

TRANSFORMER 2
15V at 50 0m a SEC.

$ 1.30

T RANSFO RME R 1
25 .5 V at 1 AMP SEC.

$2 .0 0

T RANSFORMER 3
24 V at 300ma
150V at 20m a

Dua l SEC.
$1.60

A,k abo ut O UI TRAN SFORM ERS OTY. OISCOUNTS

A L L T RA NSF OR M ERS A RE SH I EL D ED AN D HA VE 23/8"
MTG. CENT ERS EXCEPT NUMBER 7 WH ICH HAS A 1* "
MTG. CE NTER. 120V PRI MA RYS. T RA NSFO RM ER 4 ~ ~·

12V at 35ma
- _ . - ' l 50V at 25 ma

D ual SEC.
$ 1.60

T RA NSFO RM ER 5
l8V at 5 00ma
24 V at 3 00ma

Dual SEC.
$ 1.30

TR A NSFORM ER 6
9V at 200ma

60V at 150ma
Dual SEC.

$1.30

.39
1.50
.39
.45

1.10
1.00
1.10
1.25

.75

° IMC!
\OO"lo~" L1NEARS

LM340-6 $1.10 LM3900
LM3408 1.10 LM309-K
LM340-12 1.10 LM324
LM34 0-15 1.10 NE555
LM340-18 1.10 NE556
LM340 24 1.10 NE565
LM709 .39 NE566
LM723 .55 NE567
LM741 .35 NE5558

0 4001 .23 CD4017 1.00 CD4030 .40 CD4Q56 1.80
r: ~4002 .23 CD40 18 1.20 CD4035 1.24 CD4060 1.45
r:04007 .23 CD4 Q19 .4 0 CD4040 1.35 C0 4066 .85

0 4 009 .53 CD40 21 1. 20 CD4 041 .85 CD4 07 1 .23
0 4010 .49 CD4022 .95 CD4043 .73 CD4076 1.25

~?40 1 1 .23 CD40 23 .23 CD4044 .50 CD4098 1.~ !:
...0 40 12 .23 CD4024 .8 7 CD4049 .55 CD 4512 ' .3C

0 4 0 13 .45 CD 4025 .23 CD4050 .50 CD4 5 16 1 .7 5
0 401 4 1 .30 CD4027 .53 CD4 051 1.45 CD4 51 8 1.60

CD401 5 1.10 CD 4028 .90 C0 4 052 1. 25 CD4 520 1.60
0 4016 .49 CD 40 29 1. 20 CD40 53 2.25 CD4 9 11 .3 0

CA L L OUR TOL L FR EE NUMBER 1- 800- 527-2304
FOR QU A NTITY D ISCOUNT IN FORMATI ON

7480 .4 9 74 191
$1 .25

7485 .95 74 19 2
7490 .65 74154 $ 1. $1.25
749 1 .75 74 193$1.
749 2 .7 5 741 61 .9 5

7493 .70 74163

7494 .9 5 $ 1.10 74 195 .69
7495 .75 741~41

1.10

74174 .95
7417 5

74 123.65 5 1.80
74 125 .47 74 180 .80
74141 .7 5
74 145 $ 1.

7496 .89
74100 $1.

7472 .25
7473 .25
7474 .3 9
7475 .59

TTL
.29
.5 0
.19
,197440 .19
.19 744 2 .6 5
.39 7443 .65
.30 7444 .69
.27 7446 .89
.19 7447 .85
.34 7450 .24
.39 7451 .19
.39 7453 .19

7454 .19
747 0 .38

100%
GUARA N TEED'
OR YO U R MO N EY BA CK

7400 .19
7401 .19
7402 .19
7403 .19

74 11
74 13
74 20
743 0
7421

74 L04 .29 7423
7404 .19 7425

7426
7406 .29 7427
7408 .19 7432
7409 .19 743 7
7410 .19 7438

JOO%PRIMEtGUA RANTEEDI CMOS
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is drill ed to clear two sheet
metal screws .

Now connect RG-58 trans
mission line to the 50 -239,
slipping th e braid under a
mounting screw. Mo unt this
assembl y in your trunk lid
lip , shown in Fig. 2, using
two shee t metal screws. All
autos have a little extra spa ce
here, so the screws will fit
nicely. Th ese screws are
cover ed when th e trunk is
closed, thus preventing leaks
a nd di spla yin g a neat
assembl y.

Finally, run th e trans
mission Iine to the fro nt of
th e car and connect the rig. If
you need a qui ck portable
whip, just uns crew the top
secti on, connect it t o an
831AP right angle adapter and
plug it in to the back of yo ur
rig. A home brew 5/8 wave
ante nna could also be used
wit h t his mounting sys te m.

,....-------~------ .,

I R EA R WIN I

rf . plug and solder. Fill th e
connector with candle wax or
epoxy and smoot h off the
excess. The wa x will act as a
sea ler and insulator . The
ant enna length fro m top of
connector to antenna tip
should no w be tr immed to
yo ur favo rite f requency.

Next, a thin piece of metal
approxim at ely 1~ inches by
3 inches is ben t as in Fig. 1
and painted. Thi s will act as a
mounting brack et. One end is
drill ed and fitted wit h an
50-239 rf chassis co nnector.
The ot he r end of the brac ket

r-... 'Ow »->

TR U NK LlO

T RUNK LI D AN D -BRACKET

Fig. 2

RAISE
MOUNT
IN LIP

The se a nt ennas, when
carefull y as sembled and
properl y cut to the desired
frequ ency, will perform as
we ll as their commercial
counterparts.

Tru nk Moun t Ant enna

First cut a bicycle spo ke,
welding rod or piece of bus
bar a p p ro x i m a te ly 21)1,
inches lon g. Fit thi s into th e
center conduct or of a PL-259

Fig. 7.

EX ISTING RUBBE R
SEA LI NG
AROUND TRUNK LIP

,--~, .

PL - 259

T- - - - I - "POp " BEAD

19.5 in ..--BICYCLE SPOKE

I ...--WA X FIL LER

T he wide array of avai l
able 2 meter mobil e

antennas can make it rather
d ifficult to settle on a
particular style. Often one
doesn't care to invest a large
sum of money in the mobile
antenna because of low funds
or fear of being ripped off.
Thus the following three sug
gestions are offered, each of
which can be assembled in a
very short time (I built one in
10 minutes).

Three for Two
- - antenna forum

Gutter Clip Antenna

First, build the antenna
whip assembly as described
previou sly. Now secure an
831) doubl e female rf con 
nect or and large, battery-t ype
alligator clip. (The aluminum
type are relatively inexpen
sive .) Tightl y wire the 831)

... _..... . connecto r to th e alligato r clip
and plug the whip assembly
into one end.

Plug th e transmission line
fro m your' rig into t he .other

. . end of t he 831), and then clip
the assembly on your auto's
gutter. Fina lly, ta pe t he trans
mission line in position for a
few da ys to "train" it . Fig. 3

' sho ws detail s of th is super
qu ic k, but very effective,
antenna.

Dave Ingram K 4T WJ
Eastwood Village #604 N.
Rt. 11, Box 499
Birmingham AL 35210

Luggage Rack Antenna

If your au to has a luggage
rack, a quick mount can be
f ab ricated quite inexpen
sively.

Shop the hard ware store
for a U bolt which fit s snugly
ove r a f lat bar on the rack.
Mo un t th e U bolt securel y in
t he desired position, with t he
th readed ends up . Later yo u
will slip a mount and a
second nu t o n one side.

Now find a piece of metal
approximately 1 inch by 3
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NOT~UST
A

PRETTY FACE •••••

Novice Class
A Great Gift *

Beginners Bargain
* * Help A Beginner

If you k now anyone who would like to get a No vice lice nse the easiest possible way, t um them on to th is special bargain No vice Study Packa ge.
This is great for club stu dy courses .. . or for ho me study for the Novice tic ke t.

NOVICE CLASS STUDY GU IDE. This is a brand new book, just published, which includ es the very latest FCC materials . .. things that are n ot
in an y other study guides, but which will be on the test. The FCC has sneakily b een putting some of the General Class material in the Novice test
lately. The bo ok also includes the latest FCC rules and regulations . . . try to fin d them anywhere else. Vou will have a tough time getting them
from the FCC.

Use of this book will prep are you not only for the Novice t est , bu t also lay the groundwork for the General Class study co urse. Th is is the
diffe rence betwe en a real st udy gui de which t eaches you the t heory simply and progressively and o ne of those darned questi on an d answer manuals
which teach you nothing and make it so difficult whe n the FCC rewr ites the que stions ... which they do .

NOVICE CLASS TIiEORY TAPES. Since most pe ople get only about 20% compreh ens ion with a reading of a book , w e also have som e gr eat
theo ry tapes which cover the sam e m aterial , but which ca n be listened to an ywh ere you use a cassette t ape 'player . . . in your car, at lunch , et c .
This is the most painless way yet to learn the theory. The material is discussed by Wayne Green, not just read by an announcer . You'll not find an
easier or more fun way t o learn . Th ere are fo u r one hou r cassettes in t he set.

MORS E CODE CASSET TE. The beg inner's cassette has Wayne telling yo u th e letters, nu mbers and punctuatio n you 'll need for t he test. This
tape uses the latest scie n ti fic b rea kthro ugh in teach ing se nding each character at 13 wpm, but spacing the characters for 5 wpm. An d youll
start off in the first m inute o r so copying words in code you11 see . This is a one hour cassette .

6 WPM CASSETTE. This is for practice once yo u know the letters and numbers. It is a mixture of let ters, numbers and punctuation and is very
di ff icult . When you have mastered this (about four or five hours of work) you'll be able to breeze through the FC~.test. This is a one hou r cassette.

Th e book, four theo ry tapes and two one h ou r code cassettes normally sell for about $31. As a test we are offering this complete set for the
Packa ge Price of $22 .9S pos tpaid in the U.S. Ple ase add $3 outside of the U.S.

If yo u ha ve Master Cha rge, Ban kAmer icard o r American Exp ress, you can call one of our special 800 numbers (toll free ) - 800-258-5473 or
8 00-25 1-6771 - and pl ace yo ur o rder fo r immediate shi pm en t. O th erwise, fill out the below coupon an d send in your o rder. Thi;;:;nll be a
fantasti c Christmas gift for a youngster.

******** **********************************
Please send _ _ Beginner's Bargain(s) including Novice Class License Code Tapes, Theory Tapes and Study Guide @
$22.95 (ppd. USA). Foreign orders add $3.00 post age and handling ; First Class mail USA - add $2.00.
TOLL FREE CALL (800 ) 258·5 473 or (800 ) 251·6771

$ enclosed. 0 Cash 0 Check 0 Money Order

Charge my credit card: 0 American Exp ress 0 Master Charge 0 BankAmericard
Credit card # Interbank # _
Expiration date Signature _

Name _

Address

Can

City State _ Zip

If a gift , print name and address of receiver. Send to : _

Gift card to read : _

H/76
73 MAGAZINE - PETERBOROUGH NH 03458



How to Bug 'an

Automatic Kever

1

old bug

applicat io ns, t hey also con
tain some unique ideas. Why
not give one or two of t hem a
try? Th ey go together nicely
a n d wo r k ve ry we ll.-

Jam es C. Nor dgren WB9BNF
11 00 N. LaSalle, Apt. 1106
Chicago IL 606 10

COAX TO R IG

•In an

Fig. 4.

life

I
19.5 tn.

I.

TR ANSMISSION
LINE TO RIG

new

previously mention ed were
designed as an inexpensive
answer to 2 me ter mobile

putting

WIRE HOL.OING 8 311'1 1i~1TIGH TLY TO CL A Io1 P - ~

LARGE A LL IGATOR CLIP

Fig. 3.

beats drilling a hole in the
roof.

While the t hree a ntennas

inches and drill a hole in eac h
end. Mount an 50-239 co n
nector (antenn a mount ) in
one e nd and bol t th e o t her
end to one side of the U bolt
on the luggage rack, as shown
in Fig. 4. (If yo u purchase
two U bolts, th is piece of
met al may be salvaged fro m
on e.) No w plug in the whip
a sse m bly mention ed pre
viously J and ru n th e tra ns
mission line inside the auto . I
might add this metho d works
bea uti fully with roof mount
type whips like t he Antenna
Specialist M7 A, a nd sure

A ft e r u ns u ccessfu lly
try ing to trade my

Vibroplex semiaut omatic key
" bug," I decided to t ry to
modify it to work with my
new elect ronic keyer.

The mo difi cat ion takes
just a few simple ste ps.
Rem ove th e connections to
the "dit" post on the bottom
of the bug and spread them
o ut as shown in Fig. 1. Place
d p iece of plastic ta pe
bet ween the 4-40 screw and
bug bottom to prevent a
sho rt circu it bet ween " dah"
con nect io n and grou nd.

Nex t, advance the dit pos t
screw forward, so that the
vibrato r always makes con
tact with th e dit pos t whe n
the paddle is pressed to t he
right side. See Fig. 2. Th e
weights can then be adjusted
for the desired "feel" even
th ough their posit ion has no
effect on the dit speed, which
is now controlled by the elec
tro nic keyer.

Last , connect the dl t and
dah connect ions of th e keyer
as sho wn in Fig. 2 .

You now have a key to use
with your automat ic keyer.
Th is key can easily be
cha nged bac k into a regular
bug by reversing the above
procedur e. •

It TO COlolMQH OF KE YER

~TAPE

O + - - TOOAH INPUT OF
K EVER

,---- - - _ TO Oil INI"UT OF
KEYERI

Oil F'OST SCREW~

Fig. 2. Partial top view ofbug showing keyer connections.

on F'OST

G

BG

1/4 ... . 4·40
SCRE W WITt<

'"'

OIT POST

A G
Fig. l , Bottom view of bug (a) before modif icat ion and (b)
after modification.
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s. D. SALES CO. P. O. BOX 28810- A
DALLAS, TEXAS 75228

4K LOW POWER RAM BOARD KIT

$76.9THE WHOLE WORKS .JUMBO
$89.95 «tr S

Imsai and Alta ir 8080 plug in com patible , Uses low power static LED
21L02-1 500 ns. RA M's, whi ch are incl uded. Fully buffered, CARdrastically reduced powe r consumption, en board regulated , all
sockets an d pa rts included. Premium quality plated thru PC CLOCK
Board .

HUGE SPECIAL PURCHAS E! You requested it ! Ou r fi rst DC operated clock kit. Profess ion-

Stick It! NOT FACTORY SECONDS
ally engineered fro m scra tch t o be a DC oper at ed clock, Not a
makesh if t kl uge as sol d by others. Featu res: Bowmar 4 digit

AS SOLD BY OTHERS .5 Inch LED array. Mostek 50252 super cloc k chfp, on boa rd
IN YOUR CLOCK! precision t im e base , 12 or 24 ho ur rea l time format, perfect

IN YOU R DVM, etc. for cars, bo ats, vans, etc. Kit co ntains PC Boa rd a nd all other
parts needed (exce pt case ). 50,000 sat isfied clock kit cus to -

'-Ill
mers cannot be wrong!

FOR ALARM OPTION ADD $1.50
FOR XFMR FO R AC OPERAT ION ADD $1.50

50 HZ CRYSTAL TIME BASE KIT - $6 .95
All the featues of our 60 HZ kit but ha s 50HZ o utput . For use
with clock chips like the 50 25 2 t hat require 50HZ t o give 24

4 JUMBO.50 INCH DIGITS $3.95 hour ti me fo rmat.
j ON O NE "STICK'"

. UP YOUR COMPUT ER'(with colons and AM/PM Indicator)
BU Y 3 FOR $10.00 21 l 02-1 1K lOW POWE R 500 NS ST AT IC RAM

BOWMAR TIME ISOF THE ESSENCE

4 DIGIT LED READOUT ARRAY And so is power. Not only are o ur RAM 's faste r than a speeding
bullet but they are now very lo w power. We ar e plea sed to offer

The Bowmar Opto-Stick. The best readout barga in we prime new 2 1 L02 - 1 low power and supe r fast RAM's. Allows
have ever offered. Has four common cathode jumbo yo u to STR ETCH yo ur power supply fa rt her and at the same

t ime keep the wai t light off. 0. 8.for $ 12.95digits with all segments and cathodes brought out.
Increased versatility since any of the d igits may be used 1000 MFD FILT ER . . WESTERN DIGITA L UART
independently to fit your appli cations. Perfect for any CAPS No. TR1602B. 40 pin DIP

Rated 35 WVDC . Up- Th is Is a very powerfu l and
cloc k chip, especially direct dr ive units like 50380 or right style wit h PC po pu lar part.

leads. Most popu lar vat-

I
NEW-$6.95 with data

7010. Also use in freq . cou nters, DVM's, etc. For 12 ue fo r hobby ists . Com- LIMITED QUANTITY
or 24 hour format. pare a up '0 $ 1.19

eac h from franch ise
type electronic pa rts C&K MINI TOGGLE SWITCHstores.

MICROPROCESSORS AND THINGS S.D . Special No. 7103 S UB MIN I SPOT
Center OFF.

8080A By AMD. Outperforms INT EL $24 .00 4 for $1 .00 ..._.,....• SPECIAL 9ge
8008-1 High Speed 8008 6.95 SLIDE SWITCH
8212 I/O PORT

:,~~ ~~t1E
3.50 ASSORTMENT MOTOROLA POWER

8224 Clock Generator 4.95
Our best se ller. Inc ludes DARLINGTONminiature and standard Back In StrSCk! ._ ~-

8820 Dual Line RCVR 1.75 • sizes, single and mu lt l- Like MJ3001 . NP 80V. l OA.posit ion units. All new,
HS:E~ 6000 T YP. TO-3 case .

8830 Dual Line Driver 1.75 fi rst qua lity , name We Include a free 723 C volt
8838 Quad Bus Tran sceiver 2.00

brand. Try one package reg. With schema t ic for powera nd yo u'll reorder
MC1488 RS232 to TTL 1.50 more. SPECIAL 12/$1 . supp ly. SPECIAL - $1.99

MC1489 TTL to RS232 1.50
RESISTOR ~ SALE ON CUT LEAD

2513 Character Gen. 10.00 ASSORTMENT SEMICONDUCTORS
MM5204 4K EProm 12.00 1/4 W 5% a nd 10%. Leads were cut for PCB

PC leads . A good mix Insert ion . St lll very useable.
TTL INTEGRATED CIRCUITS of values . 200/$2. A ll new, unused. Some House

740 0 - 1ge 7430 -19c 7476 - 35c: 74153 - 75, no.
740 2 - 1ge 7432 - 34c 7480 -49c 74154 - 1.0 0 74S200 1N914/1N4148
74L 04 - 2ge 7437 - 39c 7483 - 95e 74157 - 75, 256 Bit High Speed RAM 100/$2.
74504 - 44e 7438 - 3ge 7485 - 95e 74 161 - 95t Same as 82516 1N4002 1 Amp 100 PIV
7404 - 19c 7440 - 1ge 7586 -45c 74164 - 1.10 $3.95 40/$1.
7406 - 2ge 7447 - SSe 7490 - 65c 74165 - 1.10 1N4745A 16V 1W Zener
740 8 - 1ge 7448 - 85e 7492 -75t 7417 4 - 95,

1 K PR OM BACK IN ST OCK! 2%$1.7410 - 1ge 745 1 - 19c 7495 -75c: 74181 - 2.50 EN2222 N N Transistor7411 - 2ge 7453 -19c 749 6 - 89c 74191 - 1.25 825129. 256x4. Bipolar , 25/$1.7413 - 50c 7473 - 3ge 74 121 - 38c 74192 - 1.25 50NS. 2N3392 GE Pre-amp Xst r7420 - 19c 7474 - 35e 74123 - 65e 74193 - 1.00 FAST. WITH SPECS. 25/$ 1.
7575 - 35e 74141 -75e 74195 - 69, '3.95 C103Y 5CR. 800MA 60V

FAIRCHI LD BIG LED
10/$1.

60HZ CRYSTAL TIME BASE
2/$1 0. FOR DIGITAL CLOCKS READOUTS

CALL YOUR BANK
$5.95

A big .50 Inch easy to read
S.D. SALES EXCLUSIVE! cha rac ter. Now available In AMERICARD OR MASTER

either common anode or CHARGE ORDER IN ONKIT FEATURES: commo n cathode. Take your
A. 60 hz o utpu t w ith accuracy co mparab le to a digital watch pick. S uper low current drai n, OUR CON TINENTAL

only 5MA per segment t y pica l. UNITED STATES TOLL
B. Directly interfaces wit h all MOS Clock Chips FND -510 Common Anode FREE WATTS:
C. S uper low power consumption (1 .5 Ma tvp.) FND -503 Common Cathode

1-800-527-3460PRICESLASHEDI 59 c eac h
D. Uses latest MQS 17 stage div ide r IC Texas Res idents Call Collect
E. Elim ina tes forever the prob lem of AC line glitc hes TERMS: 214/271-0022F. Perfect for ca rs, boats, campers, or even for portable clocks Money Bac k Guar antee. No

at ham field days . COD. Texas Res idents add 5%
S.D. SALES CO.G. Sma ll size, can be used in existing enclos ures. tax, Add 5% of order for

KIT INCLUDES CRYSTAL, DIVIDER IC, PC BOARD
postage and handling. Orders P. O. BOX 28810 - A
under $10. add 75c. Foreign

PLUS ALL OTHER NECESSARY PARTS & SPECS. orders: US Funds ON LY! Dallas, Texas 75228



A 450 Duplexer

that fits in your car!

Rear view of the added BNC antenna connector. Alth ough it cannot be seen here, the outer
shield of the coax Is soldered to the shell of the connector.
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William Hoski ng W7JSW
862 6 E. Claren don
Scottsdale A Z 85251

Great radios come and qo . . .
and the 5B-450 is no longer
available. But the duplex
mods will work with virtually
any 450 transceiver, adding a
whole new dimension to UHF
operation. - Ed.

I h ave owned an SBE
SB-450 for almost a yea r

now and like the radio p retty
well. I have never had any
pro blems and it operates
quite well, but, like many
members of the ham com
mun ity, I can 't leave well
enough alone. I wanted a full
dup lex radio on 450 as well
as the size and convenience of
th e 5 8-45 0, so naturally I
attacked th e problem of
dupi exing it .

Duplexin g any radio takes
two basic steps no matter
how comp lex the actual
operat ion gets. They are: Fix
the receiver so it has power
all th e time, even whe n tra ns
mitr ing, and fix the receiver
shielding up so that the trans
mitter doesn't desense the
receiver. Oh, yes, I should
have said three, because you
also have to add a separa te
an te nna connec tion for the
receiver. Digging (jilt the SBE
m anu al y ie lded a good
sche matic an d also PC board
layouts.

Receiver de

Receiver de is supplied
th rough a regulator which is
turned off by th e PTT switch.
After much loo king back and
forth between the radio and
th e manual, I discovered that
I cou ld remove an or ange
wire fro m poin t A on the R~2

circu it board and that wou ld
eliminate the PTT co nnec
tion . Since this was a push-on
co nnec tor, I pu t some heat
shr ink tubing over it and left
it lying loose. Nothing is ever
as easy as it first seems. When
I tri ed th e receiver, I still had
no audio from the speaker
when transmitting. Further
tracin g showed that the audio
input to the audio amp lifier



was shorted by the PTT line
du ri n g tr an sm it. That
problem was easily eliminated
by removing a purple wire
from point H on the R-2
board and covering the end in
the same way I did for the
o range wire. Now the receiver
was operating and audio was
coming out while the PTT
switch was c losed.

Receiver Antenna
There is a place in the

back of the radio, on the top,
betwee n the transfor mer and
the power plug, where a BNC
connector can be installed. I
installed a co nnector and,
being lazy, simp ly cut the
rece iver antenn a coax where
it ran past the connector, and
soldered it to the new
connector with the existing
coax.

Well, I figured I was ready
to test it out. I hooked the
transmitter to a dumm y load,
the receiver to my signal
generator, and po wered up.
The receiver looked OK and
st ill checked out at about 0 .5
uV. When I keyed up the
transmitter, ho wever, all I got
was noise. I started cranking
up the output of the signal
generato r but I co uldn't get a
signal thr ough until I got
above one millivolt . Gloom
and despair!

Receiver Desensitization

Afte r almost a day of zero
success trying to reduce the
desense with copper tape and
bypassing, I called a fr iend
who works in the EMI
( E lec t ro magnetic In t e r
ference) field. He suggested I
make sure the anten na input
was properly shielded, and
preferably dou ble shielded.
With his advice in mind, I
went back to the rig.

The antenna connection
leading into the rf secti on on
the rece iver is nothing but an
unshielded feedthrough with
the coax co nnected on the
outside and a coupli ng capac
itor on the inside. The neatest
approach wauld be to put a
coax co nnector (miniature)
on the rf sec tion , but the
crysta l trimmers prevented
that. A coupl e of cups of

Front right view of the transceiver with the top cover removed, showing the receive coax cable
entry into the rf compartment. Note that the outer braid is soldered to the outer wall of the
compartment.

Inside of rf shield in the top of the radio. Thereceive coax cable with its inner shield is coming
through the hole left by removal of the original feedthrough. Depending on the size cable you
use, you may have to enlarge the original hole. The inner braid is soldered to the inside of the
compartment. The center conductor of the coax is then soldered to the small coupling
capacitor originally connected to the feedthrough. Copper tape can be seen folded back along
the right side of the shield compartment.
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coffee and a few swear words
later, I decided to replace the
entire receiver antenna con
nection.

The firs t thing I did was
remove the existing coax and
the a nte nna feedthrough.
(That ta kes a heavy duty
soldering iron .) Then , not
having double shie lded coax,
I took some better qu ality
regula r 50 Ohm coax,
stripped it, and fed the shield
and inner co nductor th rough
the hole lef t by the feed
throu gh. I soldered the inner

braid to the inside wall of the
rf section housing, and the
inner conductor to the
capacitor lead previously
rem oved from the feed
through. Then I slipped a
piece of braid taken from
another coax cab le over the
outside of the new cable and
soldered it to the outs ide of
the rf section housing.

The probl em of main
taining shield integrity to the
c hassis was so lve d by
removing the threaded chassis
BNC connector tha t I had pu t

in earlier, and replacing it
with one having a shielded
bac k. This all sou nds much
easier than it actually was. In
order to install the flange
mount BNC connector, I had
to remove the mounting
screws from a transformer
and move it aside until the
connector was in place. Then
I co uld only get one screw
back into the transformer
mount. I routed the coax,
closed up the receiver section,
and added some co pper tape.
I haven't taken measurements

to see if the tape is necessary.

Conclusion

Well , to end a long story,
it wor ked . I st ill have a very
small amount of desense, but
all in all, it work s very well
and the appearance of the
radio is virtually unchanged.
Additio nally, it would onl y
take a few moments to
co nvert the radio back to
simplex operation. I'm even
happier with the radio now
than I was before it under
went surgery. -

setting things straight

Reminder

Turn Signal

The SC1.5 3500 Hz tone,
along with its optimum sound
volume, is just annoy ing
e nough that you cannot
ignore it.

Simply mount the Sona
lert at any con venient place
near the driver's position ; the
ot her parts may be mounted
anywhere. Silicon diodes are
used because th ey will fu nc
t ion better (higher reliability
than germanium types) in the
high heat e nvironments
encountered in auto mobiles.

The schematic shown is
for 12 V negative grou nd
systems. For 6 V negat ive
ground syste ms change R1
and R2 to approx imate ly Y,
the resistance values. For
pos it ive ground systems
reverse the diodes and the
Sonalert. Less - tha n 4 mA
.c u rr e n t . (i n te rmittent) is
drawn by the Sonalert, so
there is no significant loading
of the automobile's elec trical
syste m.

The sou nd is produced by
a piezoe lect ronic transducer,
and the freque ncy is gener
ate d by a transistorized
circuit which is an integral
par t of the Sonalert and can
not be altered by exter nal
means. Any atte mpt to alter
the ou tput frequency or
volume may damage the
device.

Sonalert is a registered
tr ademark of P.R. Mallory
and Company of Indianapo lis
IN. These unit s are available
in radio supply stores, or they
may be ordered directly from
Bu rst ein App lebee, 3199
Mercier, Kansas City MO·
64111.-

H OW many times have
yo u fo llowed drivers,

going down th e roa d with
their turn signals o n, who
do n't turn? Perhaps thi s has
h a pp ened to you o n
occas ion? Sometimes, when
making less than right angle
turns, the turn signal can
celing mechanism fails to
funct ion and causes this co n
dition .

Here is a schematic fo r an
accessory for yo ur auto 
mobil e whic h will give an
audible tone for each turn
signal Iight duration per iod
and thus will let yo u know
whe n yo ur turn signal is on .

FRONT OR REAR RH
TURN SIGN"L lA"'P

TO STEER ING COlU MN
TURN SIGNAL SWrTCH

0' oe
CONNECT " " "'""'" "'ERE

+.. CAUTION -.......,
POLARITY

F~T OR REAR LH
TUI'lH SIGNAL L..AAf'

Ace Goodwin KSAR/7
1215 Las Vegas Blvd. N. #26
Las Vegas NV 89101

Fig. I. RI, R2: 2.7kf:!, !1i W ±I O%. DI, D2: any general
purpose small current silicon diode. SA: Sona/ert, Ma/lory
catalogue number SCI.5.

166



CALL TOLL FREE 800-521-4414

MOBILE DIGITAL
CLOCK

AVA ILAB LE NOW
In-Dash
On-Dash

Black /Chrome
Brown/Chrome

ENLARG ED
TO SHOW
DETAIL

The DC10 1A digital clock sets t he trend in digital au t om otive elect ro nics whichwill be offered in
the upcoming years. Its small size (1% x 2% x 5/8) and coordi nat ed leather texture and chrome
ext erior ma ke it an attract ive add it ion t o any car . Sol id state elect ronics and a qu artz crysta l
produce a clock t hat is the most modern timekeeping device for automobiles. It can be easily
mou nt ed in min utes in it s co mp act ABS plast ic case . Instal latio n is accom plished by drilling an
e ight h inch hole in t he dash, passing the power w ires through it , and connecti ng them to the
power with quick-connect wire clamps. Bright light emitting diodes (LED) allow' fo r easy read ing
in all co ndit ions. Since the clock is all sol id state, it is inherent ly long life, A o ne yea r guarantee is
offered o n the clock.

• Quartz Crystal Accuracy
• Light Emitting Diodes
.AII Solid State Electronics
• Unit is Protected by Fusistor

• Black or Brown case' -
• Installs in Minutes
• One Minute/Month Accuracy
• One Year Guarantee

LIST
PRICE

* * • * * * * * * • • * * * * * * * • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

fi
TM

•
COMM UNICAT IONS ELECTRONICS
P.O. Box 1002 Dept. 5
An n Ar bo r, Michigan 48 106

NAM E _

A OORESS _

CH ARGE - 0 BA NKAMERICARO O M AS T ERCH A RGE

CITY STA TE Z IP _

CARD # INTERBA NK # _

o
o

IN·DASH

ON,DA SH

SIGNATU RE EXPI RA T ION DATE _

BLACK/CHROM E 0

BROWN/CH ROM E 0

Toll free U.S.A. 24 hour order & informatio n line
800-527-4414. Outside U.S.A. & Michigan 24 hour phone
3 13-994-444 1. Certified check or charge card on mail orders
for immediate shipment. Dealer inquiries invi ted. Michigan

. residents add tax. Foreign orders invited. Call toll free or
wri te for your free complete catalog & specifications.
Satisfaction guaranteed or yo ur money back. For engineer ing
advice, call after 6:00 PM EST.
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Silas S. Smith WA 9VFG
23 08 McCord
Murphysboro IL 62966

M OSt of us builders have
at one time or another

run up against a problem with
on ly one so lutio n - do it
yo urself. Suppose someo ne
should give us a gold nugget,
a 416 B tube, for a high fre
quency project. What are we
to do for a socket? The
answer is to make one. Let us
then borrow an idea or so
from the hobby of ceramics
in much the same way we
have borrowed printed cir
cuits and silk screening from
other hobbi es. Most of us will
find ceramics an ideal way to
co nstruct a socket fo r the
4168 tube, as well as insu
lators in any shape or size.

The raw material fo r
ceramics comes in the fo rm
of clay or as a thinner
mixtu re called slip. The clay

Do-It -Yourself Ceramics
for tube sockets, insulators, etc.
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can be rolled out flat using a
piece of wax paper above and
below and rolling it out with
a rolling pin or a dead 807.
Th is cl ay can be cut,
squeeze d, fingered, or what
have you, to almost any
shape. After we pat it into
the desired shape, we then let
it dry. The dry clay can then
be drilled, sandpapered and
tapped. Taps for fine th reads
and small size (unde r 3/16)
do not do as good a job as the
larger taps. Clay at this stage
is very brittle until it is fired
in a kiln to about 1800
degrees. Some shrinkage is to
be expected, so whatever we
build should be slight ly over
sized.

Using slip requires a mold
made of casting plaste r or of
plaster of par is. The mold has
two funct ions - it gives the
desired shape to the object to
be cast and also absorbs the
moisture out of the slip,
leaving only the clay along
the inside surface of the
mold. As the th ickness of this
c lay builds up to the desired
thickness for the ob ject, the

remarrung slip can then be
poured out. This will leave a
hollow object. When the walls
of the object become leather
like, the object can then be
removed from the mold.
When dry, th is is called
greenware. It is very brittle
unt il fired to a high degree of
temperature in a kiln. Objects
can also be made solid by
leaving the slip in the mold
and adding a litt le slip now
and then to compensate for
the moisture that the mold is
removing.

To make a simple mold,
the patte rn is placed on a
surface and clay is built up
around the pattern until the
clay reaches the ce nte r line of
the patte rn. A dam is placed
around the pattern and clay .
The who le wo rks is then
brushed with liquid soap,
so me times called green soap
(a detergent will no t work).
Remove the surplus soa p with
a sponge that has been pre
mo iste ned with the liquid
soap. You are no w ready to
prepare your casting plaster.
Casting plaster, or plaster of

paris if casting plaste r cannot turning the tip of a spoon in a
be found, is mixed well with 360 degree circle and apply
water in a large bowl. The ing pressure down. The half
plaster should be mixed to a mold is now ready to be
co ns is te ncy of panca ke dammed up and brushed with
batter. This mixture is then soap as befo re. A good job of
poured rapidly into the mold soaping is required to insure
form. It is good to tap the the separation of the two
table with a hamm er to move halves of the mold . Mix and
any t rapped air bubb les to pour the plaster as before.
the surface. We can now have Ano the r cup of coffee, or
a cup of coffee as we must maybe two, and then the heat
wait abou t 20 minutes before should be pretty well up. The
proceeding. dam, orTorrn, can no w be

As the plaste r sets, it will . removed. A knife is used to
get very wet-looking: then it t rim the outside of the mold.
begins to look dry , and a Cut. the corners at a 45 degree
good deal of heat will be angle to prevent chipping of
radiated. Soon afte r the heat the fi nished mo ld. If any
buildup, the mold form and plaster got past the form to
the clay can be removed. At the first half of the mold,
this point do not remove the "' -now is the time to trim it o ff .
pattern . A pocket knife can Afte r too much coffee al
now be used to shave the half ready, let us just wait fo r 15
mold down smoothly or dress or 20 minu tes. The two
it up. _ halves of the mold shou ld

To align the two halves, then be ready to separate. The
dimples are no w put in the two halves shou ld co me apart
part of the half mo ld around easily by just tapping the
our pattern. Usually onl y 3 or mold lightly on all sides and
4 are enough. This is done pulling gent ly apa rt. Barring
with the tip of a spoon. The any unde rcuts, the patte rn
dimple is gouged out by can now be remove d. Trim

\
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out a funnel-shap ed ho le, half
o n each mold section for a
pouring spou t. The mo ld will
be f in ished when it is
th o roughly dry .

The two pieces are joined
together while in a lea ther
like state . An or dinary ar t
brush is used to brush fresh
slip on the parts to be joined
a nd then they are pu t
together.

To make sockets for the
aforem entioned 416 B, find a
7 or 9 pin ceramic socket and
observe how the pins are

mo unted . Th en create a
socket for the 416 B co n
structing it along the same
lines as the 7 or 9 pin socket .
(Pins can be removed fro m
the sockets.) Some of the
sockets we mad e here had tie
poin ts added. The tie poin ts
were constructed by adding a
standoff to the sock ets and
drill ing small hoies around
th e top . Such use of ceramics
need not be limited to the
416 B or coil fo rms, of course,
but may also be used for
man y other projects.a

.

A general purpose amplifier using a few simple par ts. Reprinted fro m Radio &
Elect ron ics Con structo r, Jul y, 1976.
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Car l C. DrumelJer WSJJ
5824 N.W. 58 Str eet
Warr A cres OK 731 22

VFO project for nostalgia buffs

Tubes...?

T h e c r v s t a l-controlled
osc il lator just won't cut

it for today 's o perat ing prac 
t ices. You just have to possess
the ability to move arou nd in
a ban d if you wa nt to ma ke
contacts. And you do want to
make contacts. Th at put s t he
wo uld -be bu ilder in a tough
spo t. It 's easy to put toget her
a crystal-contro lled r ig t hat' ll
pro du ce a clean signal, o ne
tha t 's a co mpliment to its
bu ilder. But getti ng suc h a
si gn a l fro m a variable
freque ncy osci llator is quite
another matter!

Th is art icle co ncerns build
ing a self-exci ted oscillator .
It 's writt en for t he radio ama
teur who has want ed to build
a t ransm itter but has hesi
tated because of the known
difficulty of ma king a VF O
t hat sou nds right. The seco nd
pur pose of this ar t icle is to
e n co u rage p r o s pe ct iv e
bu ilders to use part s that may
be at hand or t hat can be
mooched from some ot her
amateur's junk box. There
fore, I'll talk a bit about some
design co nsiderations.

If yo u' re no t an ex
per ienced and highly-talented
bui lder , it 's best to start with
a single-band rig. Its sim
plicity helps much to avoid
t he pitfalls t hat await t he
builder of a mult i-band rig.

Decide what band hol ds
your greatest interest. Con
side r such fact ors as antenna
requ irements, band ac tivity at
t he time of day and seaso n
you operate, and th at har sh
tru th of osc illators being
more difficult to build as
f reque ncy goes up. Many
bui lders conclude that t he 7
MHz ba nd rep resent s a
r e a so nab le comprom ise
a mong the ma ny (and some
times conflicting) co nsidera
t ions. We' ll talk ab out an
oscillator for t ha t band.
Unless yo u' re firm ly dedi 
cated to " stat e of th e art "
solid state tec hniques , it 's
recomme nded that you use
vacuum tu bes for your first
build ing projects. There are
man y a n d q u ite sound
rea son s. Va c u u m tubes
a bound in jun k boxes. Th ose
from old TV receivers a nd
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military surplus rad io or radar
sets lend th emselves to ama
teur project s nicely. The n,
too, I've fou nd it 's just o ne
heck of a lot easier to get a
decent note out of a vacuu m
tub e than fro m a transistor.

The next decision co n
cerns t he oscillato r circuit to
be used . Just about any ca n
be mad e to wor k well. So me
can be coa xed to give a good
note more easily t han others.
I've tri ed just about everyone
that 's show n up in amateur
rad io pub licat ions ove r t he
past half-cent ury, a nd have
found o ne t hat seems just a
bit mo re near ly " foo lproof'
t han others . Note, t ho ugh,
t hat t his is pu rely a person al
cho ice a nd do es not impl y
t hat o ther persons may not
f ind another circui t mor e to
t heir liking.

Why did I select this o ne
circuit fro m a mo ng many ?
Because it offe rs easy mea ns
of adjust ing the feedbac k to
j us t the precise amoun t
n ee ded to ensure sta ble
osc illation a nd ye t deliver a
note that's fre e fro m t he
harshn ess characte rist ic of an
oscillator bei ng " pushed" too
strongly. It s schematic dia
gram app ears in Fig. 1.

A prototype was built up

to c he ck i ts operatio n.
" Built" is too strong a word .
Ra th er, co mponents were
tacke d tog et her by th eir
leads. Then the values of cer 
ta i n co m p o ne nts we re
" diddled" to discover just
what it took to make t he
not e clea n. Many will affect
t he no te. The grid capacitor
C1 has lit tle effect upo n-th e
note, but does have a bearing
upo n the effect of tube
capacitances upon t he f re
quency -determining " tank,",
Th e o ut put coupling ca paci
to r C4, being in a lo w
impeda nce po rtion of t he
circui t, has onl y a minor
effect upo n its osc illat io n.
The value of R2, the cat ho de
b ias resisto r, does affec t
osc il latio n. It , however ,
sho uld be of a value selected
to place t he tu be 's qu iescent
o perati ng point at about the
mi dpo int of t he st raight
portion of its Ec lb curve.
(Read that as saying the tube
shoul d be biased as t ho ugh
you were using it in a Class A
amplif ier circuit .) Th at leaves
two par ts, R4 and C2, t hat
stro ngly affect feedbac k and
which can be safel y altered.

Ro u ghl y spea king, C2
should be as small as yo u can
mak e it a nd st ill have reliable
oscillat ion. Its value will vary

d epen d in g u p on ma n y
fact or s, such as tube type,
value of R4, plate voltage,
et c.

Th ere's no reason why yo u
can't vary R4 over whatever
.range it ta kes to give an
ac ce p t a b le n ote . I' m
assuming, of course, that
yo u're list ening to th e oscilla
tor on a receiver wit h its
ante nna disconnected, so as
to preven t s ign~l_over l oad i ng.

Now, . let' s talk about
. tub es. Almost any dual t riod e
or even two discrete t r iodes
wit h their cathodes strapped
toget her can be used. Th ere's
lit t le cho ice . I used a 6)6 just
beca use I had a potful on
hand.

Perhap s th e matter of
seco nd impor tance in an
osci llat or is t hat of short -term
fr equ ency sta bility, t ha t of
not creeping du ring a t rans
mi ss io n . Rigid long-term
stability ca n be a hairy
prob lem , b ut sho rt-term
s ta b il ity usually can be
achieved by mou nt ing com
pon ents solidly. It helps, to o,
if the reso nan t c ircuit has
high Q. Fortunately, there 's a
s im u It an eo us solut ion to
these two problems: Use a
ferr ite-core toro id coil fo r t he
induct or . Thi s type of coil



Fig. 2. VFO exciter for 7 MHz. Number of turns on toroid depends upon its physical size and
electrical permeability.
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in orde r to get stabl e o pera- mind, yo u can toss in ju st
tion and a pu re-sou nding abo ut any tube th at turns up
note. The next logical step is in yo ur (o r yo ur friend 's)
to buil d up the circ uit in a jun k box.
practical fo rm , a con f igura- My exci te r is buil t in a box
tion th at'll per mit it to exc ite measur ing 3" wide , 4" high,
a nother stage. It was wit h and 5" deep. Tub e sockets
co nsidera ble t rep ida tio n th at are moun ted on th e to p sur-
I ap proached tha t t ask, for face, t he bandset and band-
ye a rs of exper ience had spread variab le ca pacito rs on
taught me t he tru th of that the fro nt , and all o ther co m-
old adage : "If it loo ks like pon en t s with in, eit her on
hell , it 'll work swe ll. If it soc ket terminals o r tag strips.
loo ks swe ll, it ' ll wo rk - like The toroid co il is ce me nted
hell !" Because of having bee n to a plasti c mou nt whic h, in
c o nstr ucted e nt ire ly fro m t urn, is bo lted to the inside
par ts rooted out of my junk top sur face. This permi ts
box, t he fi nished product cer- shor t leads to t he variable
tainly wou ld take no beauty capacitor and to the oscillat or
pr ize. Perhaps because of t ube. Filame nt, scree n grid
th at, it worked quite well ! a nd plate supply leads are

The exciter's schemat ic bro ught ou t in a cable.
diagram is show n in Fig. 2. 0 n Iy one const ruction
Altho ugh it shows 6AC7 fea tu re might be thought of
t ubes bei ng used in th e Class as unort ho dox: Th e "cold"
A isolat ion (buffer) st ages, side of th e rf output is
aga in let it be emphasized brought bac k thro ugh an
t hat th ere are do zens of oth er insulat ed fee dt hro ugh to t he
types of t ubes t ha t co uld cathode of t he output tube.
have bee n used . I selecte d It ma y not be importan t , but
6AC7s because I had about a some ex perience d builde rs
gallon on hand, plus a fe w . co nside r it wise no t to cause
quarts of oc ta l sockets. Many rf to f low through a shield.
of the newer and hotter TV The " hot" side of th e rf
t ub es pro bably wou ld wo rk output, of course', is bro ught
eve n better. Th ere's no need out throu gh ano th er feed 
to be co nce rne d about gett ing through insulator .
a t ube th at 's t oo ho t ; t he This rf output, which is
resistance co upl ing between "" i-'s-o l a t e d f ro m a l l de
stages insur es un con di tion al potent ials, may be used to
stabi lity. Ju st rem ember to exc ite a larger t ub e. Or, you
us e a suitable value of may want to tu n it into a pi
cathode biasing resistor and _ net .a nd couple it t o an
the recommended value of antenna. The power may
plate and screen grid voltages ; see m to be insignifi can t, but
with these precautions in I've wo rke d into Hawaii wit h
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source. Less easy, t hough, is
the task of isolati ng it f rom a
changing load . If that load is
keyed, as it will be if the
osci llat or exc ites a radi o
telegraph t ransmitter, t he
loa d cha nge is abrupt a nd
violent. So yo u' ll need rath er
e laborate and highly effect ive
isolat ion. The simp lest way of
getti ng t hat isolation is by
adding Class A bu ffe r stages .

We've ta lked abo ut what
can be don e. Now let' s ta lk
about one way of doing t he
building job , no t fo rgett ing
th a t t here - are innumerabl e
other ways of arriving at th e
same goa l just as eff ect ively.

I to ld you about tacking
together compone nts to ma ke
a pro tot yp e and a bout exp eri
me nt ing to ascert a in the
prope r values of certain parts
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Fig. 7. Basic oscillator circuit. In this circuit, feedback is
through C2, encouraged by R4. C3 and R3 serve only to
ensure having the plate of the first triode at ground potential.
The second triode acts as a grounded grid non-inverting
amplifier. Low impedance rf output is taken from across the
common cathode bias resistor.

ca n be mounted solid ly, and,
with the proper kind of co re
mat er ial, the Q ca n be high
indeed. But be sure yo u use a
cor e material known to be
suited for the high freq ue ncy
band! Also, it 's importan t to
use plen t y of capacita nce in
th e reson an t circuit. For 7
MHz, 100 p F is not too much.
If you tr y to get this amou nt
in one capac ito r, th e rate of
t uning will be too ra pid, so
it' s best to use t wo varia ble
ca pac itors, one of high
capa citance (abo ut 100 pF
maximum ) for setting the fre
quency at one edge of th e
band, and another (muc h
sma ller) to vary the fre
qu en c y ove r th e band.
Ideally, t he 180

0
ro tat ion of

the bandspread capacitor
sho uld just co ver the desired
frequ ency ran ge. Yo u can
c o m prom ise, th ough, on
something far less than thi s
ideal ! But if you' re a pur ist,
you can achieve th e ideal by
judicious juggling of th e mag
nitude of ind uc ta nce , ba ndset
capacitance, and bandspread
capacitance.

A third matter of imp or
tance in an osc illator is th at
of iso latin g t he osc illator's
f requency-de te rmi ning circu it
fr om ex te rnal d ist urbances.
You can sta rt by ens ur ing a
stab le plat e vo ltage supp ly,
whic h is easi ly accomp lished
by use of VR tu bes o r any of
t he several other mea ns of
obtainin g a steady voltage '
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Order yours today _. . o nly $6.00 each . .. SEND IN YOU R ORDER RIGHT NOW!
FILL OUT THE COUPON BELOW.

Fig. 3. a) Test termination for checking for rf output. b) Pi net for coupling to antenna;
requires provision' for keying . c) Rf amplifier using 807, 6746, etc.; suggest use of grid-block
keying.

Keep your 1976 73s safe from being lost or dama ged in these hand som ely ap pointed
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EXCELL ENT REFERENCE HANDBOOK. Several binders form a quali ty library you
can be proud of. '
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say th e long-forgotten author
was quite cor rect !

This rambling article has
been written in hop e that it
will encourage person s to
build, using par ts on hand o r
ones t hat can be mooch ed. It
wa s t r ig ge re d b y two
pleasant memories. One was
the period of the early
thirties, when I built many
transmitters and receivers
from parts salvaged from old
ba t te ry-operated broadcast
receivers tha t o ne could get
for littl e or nothing. The
o ther pleasant memory
relat es to the period just aft er
th e Hitler war, when one
could ta ke a few dollars to a
j unk dealer and come back
with treasure s far beyond
on e's (pre-war} imagination.
Those were heavenly days for
the builder ! The re're st ill
par t s remaining from WWII
sur plus, but-when the se parts
are gone there' ll be no more.
No ne are being manufac
tur ed. So be wise - build
now before you have to pay
ant ique-parts prices for even
the simplest componentsl e

J I

l!' 2.nF

one could make a good core
for a toroid coil from thi s
slug by sawing . off a piece,
drillin g a hole through it, and
rounding of f the sharp edges
with a file. Thi s I did. Then
the co re lived in a cabin et
drawer until I ran across it
while excavatin g for par ts for
thi s oscillator. I'm happy to
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supplies on hand. If yo u
don 't, every handbook tells
you how to build one.

You may have noticed
that I've avoided say ing much
about the inductor used. Its
core starte d life as the tuning
slug in the plate tank circuit
of a BC-457 HF transmitter.
Many years ago I read that
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Charge my credit card: 0 BankAmericard #

D American Express#

o Master Charge # Inte rbank#

Expirat ion Date

Signature

Send to:

Name

Address

City

yes -I want to keep my 1976 73s in a binder!

Send me _ blnderfs) @ $6_00.

150 " F

10 0 " F

)

A

TO RF RETURN__-----.J

TO "HOT" Rf _ _ ---,

1S
magazine

1976 Binders.
~ .

no greater power! An addi
tion al stage is advisable, how
ever, if onl y to perm it co n
venient keying.

You 'll note that I've not
mentioned power su pplies
other than to say that the one
for the oscillator sho uld have
good voltage regulation. Most
radio amate urs have pow er

Send ord er to 73 Magazine - Peterborough NH 03458 or phone TOLL FREE 800-258-5473 or 800-251-6771.
I ' .
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Complete
inventory all
major brands

• At las
• Collins
• Dentron
• Drake
• learn
• Kenwood
• TenTee

$49.95 assembled

DIGI-DIAL ADAPTOR

i.!~

Name _

Address _

PRES.,.,
Your couni:er becomes

a di8ital display!

inclUding the
Yaesu FT10l E

..• Largest selling
amateur transceiver in the wor1d

• Bu j lt~ i n AC & DC pow er supplies

• 260 watts PEP; 180W-CW; BOW-AM

• RF Spe ech processor (E model )

II il!lls (ar lammunilillians...
IlIirlllllaak-liaB il!

Radio
Supply, Inc.

185-191 WEST MAIN STR EET. P. O. Box 88. AMSTERDAM, N.Y. 12010
TEL. (518) 842 -8350

Just 5 minutes from N.Y. Thruway-EXIT 27

Like mag ic, Hctco'e Dig j·Dial Adaptor turns any
freq uency counter into an abso lutely accurate digital
dsptay! Inexpensive ly! With continual display of both
transmit and rece ive frequencies - as fas t as you
turn your trans ceiver dial!

With the Digi ·Dial Adap tor your counter easily
adapts to Yaesu , Te mpo. Drak e C Line , Collins,
Kenwood and other transceivers. (Tell us wh ich other
brand you have. We'll te ll you if the adap tor fi ts .)

Opera tion requires only a connecting cable to the
transceiver VFO plug. Tran slates VFO output 10 2
through 2.5 mHz. No internal con nection or modifi
cations necessary! Complete instructions mctuoed.

No frequency counter? Get both the Diqi-Dial
Adaptor and a frequency counter from Hufco . We
have counters starting as low as $45.95!•••••••Quick!
Order yours today!

•
Ple~ rush ~: •

o Digi-Dia l Adapto r
$39. 95 kit form - $49 .95 ass embled City/StalelZip -''- '-__

•
Check or money order enc losed . H Ie Box 357 De t. 73 · •

o Complete data on Hufco U ~ . p , .

..OiiY••••••P!ilUtiiOlilii6"

This Month's Specials

NEW
Fairchild VHF Prescaler Chips

Typ e Des cription Price
llCO lFC High Speed Dual 5-4 Input OR/ NOR

$15.4 0
neosoc 1 GHZ Counter Divide By 4 $74 .35
llC05 DM 1 GHZ Counter Divide By 4 $110.50
ncosoc UHF Prescater 750 MHz 0 Type

Fl ip/ Flop $12.30
llC24 DC Dual TTL VeM $2.60
llC44D C Phase Freq . Det ector $2.60
llC58 DC Eel VCM $4.53
llC70DC 600 MHz Fl ip/Flop With Reset $12 .30
llC83DC 1 GHZ 248/256 Prescaler $29.90
llC90DC 650 MHz Eel/ TTL Prescaler $16.00
llC90DM 650 MHz Eel /TTL Prescaler $24 .00
llC91DC 650 MHz ECL/TTL Pr tscal er $16.00
llC91DM 650 MHz ECL/TTl Prescater $24 .&0

95H90DC 250 MHz prescaler $9.50
95H900M 250 MHz Presca lrt $16.55
95H91DC 250 MHz Prtsta ler $9.50
95H91DM 250 MHz prescaler $16 .50

RF TRANSISTORS
New

RCA 40290 12 .5v, Fl . Typ_ SOOMHz 2 watts
min. at p. in 0.5 waus $2.48

2N2857 $1.85 2N6080 55.45
2N3375 $7.00 2N6081 58.60
2N3866 $1.08 2N6082 $11.25
2N4072 $1.50 2N6083 $12.95
2N4427 $1.2 0 2N6084 $14.95
2N5179 $.68 2N6166 $85. 00
2N5589 $4.60 MRF511 $8.60
2N5590 $6.30 MMCM918 $2.50
2N5591 $10.3 5 MMT2857 $2.50
2N5637 $20 .70

TUBES
IP21 $19 .95 6146B!8298A 55.75
2 E2b $4.0 0 bOb1 $1.00
4XlSOC $18.00 b680 51.00
4X150A $15 .00 sesi $1.00
4CX25QB $24.00 7984 $3.95
4X250F $22 .00 8072 $32.00
DX415 525.00 BlOb $1.95
572B!T160l 525.00 8156 $3.95
alIA $7.95 8950 $5.SO
Bl3 $19.00 blOb $3.95
93lA $9.95 7289j 2C39A $4.50 ea.
4652 / 8042 $6.95
5894 $32 .00
6146A $4. 75

J UST ARRIVEDl These radios have just been
pulled out of service. Set up for approx. 150 MHz.
Clean. All tubes included. No accessories. Prices
FOB Phoenix.

Motorola U43 GGT $49.95
GE TPl $99.95
GE Mi ·33 $39.95

NICAO aeuerres, AA, 1.25 volts 49t ea.

GEL/C ELL # GCI 215, 12 volts , 1.5 amp hrs $19.95

We ha~ a ll types of test equipment . Call or
write today!

~Gfl!
eleetrotVei
2543 N. 32ND STREET

PHOENIX, ARIZONA 85008

PH. 602 -957·0786
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CUSHCRAFT
A 1 4 7-4 BEAM 4E L 146-1 4 8 M H Z . . . $15.95
A 14 7- 1 1 BE A M ll EL 14 6-1 48M H Z . . 24.95
A 147-20T BEAM T WIST 20EL 144-147
M H Z 4 7.50
A 14 7· 22 B EAM 22E L 146 ·1 48 MHZ . . 69 .5 0
ARX-2 R I NGO RANGE R 135-170
MHZ 28 .50
ARX-220 R ING O RANG ER 220-2 25
M H Z 28. 50
A RX-450 R INGO RAN GER 4 3 5-450
M H Z .. . . • . . . . .. .. . . . . . . . . . . . . . 2 8 .5 0
A 2 20 -7 BEAM 7 EL 220-22 5 MH Z . . .. 1 8 .9 5
A 2 20 -1 1 BE A M 1 1E L 2 20-2 25 MH Z .. 22.95
A 449 -11 BE A M 11 E L 449 MHZ . .. 21.95
A FM-4 D FO UR POLE 144-148 M H Z . 53. 50
A R -6 R INGO 50 -54MHZ 24.50
CR -1 RINGO CITI Z EN BAND 28.50
A50-56 METER 5 EL BEAM _.39.50
A 14 4 -10T OSCAR 145.9 B EAM 10EL 32.50
A 14 4-20 T OSCAR 145.9 BE AM 2 0 E L 47.50
A 147-MB M O U NTING B OO M 13.9 5
A 43 2 ·20T BE AM 432 20 EL • . ... . . . . 4 5.0 0

H Y-GAIN
14A VO/ W B VERTI CAL 1 0 T H RU 40
M ET ER S . . . . . . . . . . . . .67.00
1 8 AVT /W B - V E R T ICAL 10 T H R U 8 0
M ETERS 9 7.00
18 H T H Y TO W ER 10 T H R U 80
M ETE RS 259.95
T H 3 J R 10 / 15 /20 B EAM 750W PEP . _ 14 4 .50
203BA 3E L 2 0M B EAM 2KW • . _ . . . 14 9 .9 5
TH3 M K 3 1 0/1512 0 BEAM 2 K W , 3E L 19 9 .9 5
T H6 D X X SU PER THU NDERBIRD 6EL
10/1 5/2 0 BEAM 239.95
204B A 4 EL 20 M ET ER BEAM 179 .9 5
402B A 2E L 4 0 M ETE R BE A M . _ 19 9 .9 5
244 H Y OUAD, 2E L OUAD 10 /1 5120
M ETER 2 19.95
2 BOO T R A P D OUB LET 4 0 AN D 80
M ET E R 49.95
270 M O B I LE 2 M ET ER 6DB G A I N F IB E R 
G L ASS 2 METE R .. . . . . . . • . . . ... . 39 .9 5
M OD E L 2B TWO METE R BE L YAG I
B EA M 37.00
2 69 R U B B E R D U C K I E PORTABLE
AN T EN N A 2 MET E R 5 / 16 X 3 2 BASE . 7.00
274 RU BB ER D U C K I E PORTABLE
AN T ENNA 2 MET ER BNC BASE. _... 9 .00
275 RUBBER D U C K I E PORTABL E AN -
T fiO N N A 2 M ETER PL -259 B A SE 7 .00
C l CEN T ER INSULATOR FOR
D O U B L ET 5.95
E1 END IN SU LATO R F O R DO UB LET
PA I R _ _ _ . 3. 9 5
14 R M Q ROO F M O U NT KI T 14AVO, 18AVT
V ERT ICA L 24 .95
2 7 1 BAS E S T A TION MO UNT ING
BRACK ET FO R 270 4 .95
BN-8 6 F E R R ITE BALUN 1 0 T HRU 8 0
M ET ER S . . . . . . . . . . . • . • . . .. .. 1 5.9 5

L AR SE N ANTEN NAS
JM150 WITH MM/ L M MAGNETIC MOUNT
2 M ET E R F M A N T EN N A 5 /B LOAD ED
144-174 MHZ W ITH RG -5B/U COAX . 3 7.0 0
JM 150 WI T H GC/LM GUT T ER CLAMP
MO U N T , 2 MET ER FM 5/8 LOAD ED
144 -1 74M H Z WI T H RG -58/ U COAX .. 37.0 0

MINI-PRODUCTS
H O·l H Y BRI D O UAD, ELE M ENT L ENGT H
11 FT., BOO M 4 % FT ., T U RNI N G R AD IUS
6 '2 " WT. 15 LBS - BANDS 6 , 10 , 1 5 & 20
M ETE RS , 1 20 0 PE P F / B RAT IO 12 T O
17DB, 5 2 O H M .. _ _ 109.50

M OSL E Y
CL-33 CLASSIC BEAM 3E L 10 /1 5 /20
METE R 1 KW _.. ... . . . • .. 22 4. 00
T A -33 J R 3E L BEAM 10/1 5120 MET ERS
3 00 WAT TS .. • .... . . . . . .... . • _ . 14 5.00
T A-33 3 E L BEAM 10 / 15/ 2 0 1 K W . .. 198 .00
T A -4 0 K R CO NVE R SIO N KIT, A D D 4 0
MET E R T O T A -3 3 . . . .. . .. . . . . . • . . 88 .50
SW L-7 SHORTWAVE LIST ENI N G D IPO LE,
1 1 T H R U 4 9 MET E R S . . . .. . . . • .. . . 41. 25
D I·2 D I PLO M AT V E RT ICA L G RO U N D
PLA NE 2 METE RS 3 0 .0 0
62SC WAL L T HR U & COAX O U T LET. 7.50
C2 -PK - WA L L PLATE WI T H D U AL COAX
OUT L ETS 1 0 .50
CRS-PK WA LL PLAT E W ITH SINGLE
COAX A ND 8 WIR E ROTOR OUT LE T 12.0 0

N EW T R O N ICS
4BTV VERTICAL 10 ·4 0 M ET E R . . _. 79 .9 5
R M -7 5 AD D O N 15 METE R RESONA-
T O R . . . . . . . . . .• _ ..... . .. . • . . . .. 16 .9 5
R M -7 5S A D D ON 75 MET E R SUPER
RE SONAT OR 28 .9 5
B BLT · 144 5/8 MOB I L E W ITH TRU NK L IP
MOU N T 143-1 49 M H Z 28 .7 5
CG ·144 T WO METE R COLI N E A R 5.2D B
GA I N 3 / 8" X 24 B ASE 26 .7 5
CG T -144 T WO MET ER COLI NE AR 5.2DB
GAIN W ITH TR UNK LIP MOU NT . . . 39 .95
G6-144A REPE ATER A PPR O VED 60B
G A IN CO LINEAR 52.95
MO· l 54" M A ST FOR MOBI LE DECK OR
F EN DER MO UNT 1 5 .9 5
MO-2 54 " MAST F O R MOBILE B U M PER
MOUNT 15.9 5
RM- l 0 RESO N ATOR 10 METE R 10.7 5
R M -10S SUPER R ESO N A TOR 10
M ET E R 13.95
RM- 15 R ESONATOR 15 M ET ER • .. . 11 .7 5
RM -1 5S SUP E R RE SO NATOR 15
MET E R 1 6 .9 5
RM-2 0 R ESO N A T OR 20 METE R 1 2.7 5

R M ·20 S SUPE R R ESON ATOR 20
METER ' _ _ 1 9.2 5
RM·4 0 R ESONATO R 40 M ET E R 1 5 .9 5
R M ·4 0 S SUPER RESO NATO R 40
METER. __ .. . . . . ..•.. . . . . . .... • 2 3 .50
R M ·75 R ESO N ATOR 75 M ET E R . . . . 16 .9 5
RM -7 5S SU PE R R ESO NATOR 75
MET ER ' ,' , 28.9 5
R M·B O R ESONAT O R 80 METER 1 6 .9 5
RM-80S SU PE R R ESONATO R 28.9 5
R SS·2 R ESON ATO R SPRING. . 5.6 5
0 0 - 1 Q U IC K DI SCO N N E CT 11.1 5
8M-1 B UMPE R M OU N T STA INLESS STEE L
ST RAP _ _ 11 .9 5
MM· l COWL MO U N T W I T H 50-239 AND
3 /8" - 24" BASE _ 6 .45
GCM · l RAIN GUTTER MOUNT 3/8 " - 24 "
TH READ 7.5 0
SS M -2 COMM ERCIAL B A L L MOUNT
ON LY 1 3.50
SSM-3 COMM ERCIAL STAIN LESS ST EE L
SPR ING _ 11 .9 5

CDR ROTORS
HAM 11 RO TO R W ITH CONT ROL .. 139 .50
CO 44 R OTOR W ITH CO N T R O L .. . 11 9 .50
ROTO R CAB LE 8 CON D U CT O R 2 / 18,6/22
G A G E 16 F T .
RG -8 /U LOW LO SS F O A M.. CO L UMBIA
SUPERF LEX ' COAX W IT H PL -2 59 EACH
END, 5 0 FEET 1 2.50

~O~T~~E:A W I'RE m'1' BAR E·C6PPER·~~~g
ST RAN D ED 7/25 100 F EE T 3.60
PL-259 COAX CO N NECTORS 6 0
R G -8 / U LO W LO SS CO L U M BI A SUPE R 
F LE X CAB L E 500 F T R E E L ... . • . . 1 20.00
RG -58/ U L O W LOSS F O A M CO L UMBIA
SUPER F LEX W IT H PL ·259 EA_q'l EN D , 50
FEET '. ' .. .... . .. • 7 .0 0
100F EET .... . . . • • .. . . ... . .. . . . 1 2.00

BA R K ER & W I LLIAMSON
MODEL · 3002W UN IVE RSAL H Y BRID
CO U PLER PHO NE PATCH WI T H BU I L T · IN
COM PREAM P. THE BES T O F PH ONE
PATC H ES 12 5.00
M O D E L 375 PROT A X AN T ENN A SW ITCH
WI T H AU TO MATIC G RO U N D IN G , 6 POSI 
TION REA R MOUNT ED SO ·239 . . .. 18 .9 5
M ODE L 376 SAM E A S ABOV E O N LY 5
POS IT IO N SIDE MOUNTED SO -239 . 18. 9 5
CC -50 D I PO LE ANTENNA C EN T E R ,
WE A T H E R PR O OF E D 7.5 0
MO DEL 3 7 7 AN T E NNA COAXIA L
CHANG EO VE R RE LA Y, D C T O 150 MHZ
1 1 5 V / 6 0 H Z . SWITC HES ANT ENNA F R O M
TRAN SM I T T O R ECE IV E, SO ·239
CO N N E CT O R S 16 .50

S l e p
Electro::n.ics

00.
P.O. BOX 100, HWY_441 , DEPT- 73, OTTO, NO RTH CAR OLINA 28763
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W E PAY SH IPP ING V IA U,P. S. OR BEST
WAY O N AL L A D V E RTISED IT EMS;
TRADES TA KEN ON N EW EQ U I PMEN T.
WRITE FOR SPECIAL PACK A GE PRICE
O N COM PL ETE STAT i ONS . SATISFAC
TIO N GUAR AN TEED . W E ACC EPT
M A STE R CHARG E , N .C . R ES IDENTS ADD
4% SAL ES TA X . PH ONE B I L L SLEP
704 -52 4 -75 19 M ON DAY THRU FRI DAY
8 :30 ·6:00 PM.



SLEP
ELECTRONICS
ATLAS
210X 80 T HR U 1 0 M •• . ... . . . . . . $679.0 0
2 15X160 THRU 15M 679.0 0
21 0X OR 215X W ITH N O I SE
BLANK ER 719.0 0
AC CONSOL E 220CS W ITH V O X / SE M I
BREAK -I N CW 194.00
AC CONSOLE 2 20 CS •.• ..... . .. . 147.00
PO R T A B LE AC SU PP LY 200PS _ ... 100 .00
D M K P LUG ·IN MOBILE MOUNT , WITH D C
CAB L E _ . 4 8.00
Dec BATTERY CA B L E 12 .0 0
0 0 -6 8 DI GIT AL D I A L 229.0 0
MT- l MOB I L E A NT E NNA MAT C H I N G
TR A N SFORM E R 27.00
PC-1 2Q N O ISE BLANKER CONVE RS ION
K I T 52.0 0
VX- 5 vox CO N V ER SI O N KIT FOR A C
CO N SO L E .. .. •.... • . • •. • . . . . . . . 4 9 .00
206 A UX I LIA RY V f O W ITH E XTEN D E R
F R E Q U E N C Y CO V ER A G E FO R A L L
A T L A S TRANSCE iVE RS 299.0 0

DRAKE
R -4 C R E C E I V E R 16 0 ·1 0 M 59 9.0 0
4-N B NO IS E B LAN KE R R ·4C 7 0 .0 0
F ILT ERS 250 HZ, 5 0 0 HZ, 1 .5H Z . ea . 4 2.00
SPR -4 R EC EI V ER . . . . . . . . . . . . 629.00
5-N B NO ISE B LA N K ER SP R -4 70.00
DC-PC 12 V POWE R CORD 5.0 0
SC C-4 10 0 H Z CAL IB RATOR 20.00
C RYSTA L· K IT A MAT E U R BA N O S .. 3 1. 2 0
S SR- l G E NERA L CO VE R A GE R EC EI V ER
. 5 T O 30M H Z 350 .0 0
D C-PC SS R · l DC PO WE R CORD 5.0 0
T -4XC TRAN SM ITT E R 16 0 -1 0 M 59 9.00
TR -4C TR A N SC EI VE R BO- l 0M 599.95
34PN B NO IS E B LANK ER TR-4C 100.0 0
MMK-3 MO B I LE MO UNT 7. 0 0
R V -4 C REM O T E V EO T R -4 C 120 .00
A C-4 POWE R SU PPLY F OR AL L D RAKE
TR A N SM ITT ER T R A NSC E IVE RS .. 120.0 0
DC·4 1 2 V D C MOBI L E PO W ER
SUPPL Y . ..•. , ' . . , , , 13 5.00
TR -3 3 C 2 M E T E R F M T R A NS C E I V E R 12
CH A N N ELS 229. 95
AA- l 0 10 W AT T 2 M ET ER AM PLI-
FI E R . . . . . • __ _ _49.95
AC- l 0 POWE R SU PPLY T R -2 2 , TR-33,
TR-7 2 49 .9 5
MN-4ANTENNA M A T C H BOX 110.00
MN-2000 ANTEN NA M A T C H B O X .. 2 20 .00
MS-4 SPEAK ER 24.9 5
W -4 WA T TME T E R 1. 8 T O 54MH Z 72.0 0
7072 H A N D ·HE L D MIKE 19. 0 0
7 075 DESK TOP MIKE W ITH V O X
SWI TCH 3 9. 0 0
RCS-4 REMOTE CONT ROL ANTENNA
SWITCH 12 0 .0 0
HS- l H EA D PH O N ES 10.00
TV-3300 LP LOW PA SS FILTER 19 .95
D S R -2 V L F- H F D IGITA L
R E C EI V ER 2 ,950. 0 0

TEMPO
TEMPO ONE , 5 B AND SSB TRANS-
CEIVER _ . 39 9 .0 0
TEMPO ONE'AC PO W E R SUPPLY . .. 99.0 0
T EM PO V F/ O N E EX TE R N AL V FO . 10 9 .0 0
TEMPO D FD/ONE DIGITAL DISP LAY
T E M PO O N E 189.00
TEMPO 2020 SSB/ A M T R A N SC E I VE R 8 0
TO 10M 1 1 5 V / 12 V D C P/S 759.0 0
TEMPO F M H 2 MET E R , 6CH HAND-H E L D
FM T R A N S C E I V E R 199.0 0
TEM PO V H F / O N E SYN THESI ZE D
DI G IT A L RE AD -OUT 2 METER 10 WAT T
TRANS C E I V E R, NO C RYSTA LS T O
B U Y . . _ . __ 495.00
T E M PO SSB/ONE SSB A DAPTOR F O R
U H F/ O N E 225.0 0
T E M PO 130Al 0 13 0 W ATTS O U T lOW
D RI V E . . . . . . .... . .. .•... .. . . . . 17 9 .0 0
T E MPO 80Al 0 8 0 WAT TS OUT lOW
D R I V E . . _ , • • . •• , . . , 13 9 .00
T E MPO 50Al 050WA T TS O U T 1QW
DR I VE .... •.... . .... .. . ... .... 99.0 0

TEN TE C
TRITO N IV MOD E L 540 T R A NS-
C EI V E R ... .••. . .. . ...... . ..... 69 9. 0 0
252G POWER SU PP L Y 9 9.0 0
2 5 2G POW E R SU PPLy/VOX 129.00
207 AMM ET E R 14.00
245 CW F ILT ER 2 5. 0 0
A R G ON AUT M ODE L 509 . . 329.0 0
405 LIN E AR AM P L I F I E R 159.00
210 PO W E R S U PPLY 1 AM P 2 7. 5 0
251 PO WE R S UP PLY 9 AM P 7 9. 0 0
20 6 CR Y STAL CA LIBRATO R 26. 9 5
20 B CW F I LTE R 29.00
H R 5 A K EYE R 38.5 0
KR 20A KEY E R 6 7.50
K R 50 K EY ER 11 0.00

BRIMSTONE
MOD E L 14 4 2 M ETE R F M TRANSCE I V E R
25 W A T T 143 T O 14 9 .9 9 M H Z D IGITA L
DIA LE D 5 K H Z STE PS, NO CR YSTALS TO
BU Y 14 2 M H Z M A R S COVERAG E
O PT IONA L ....••. , .••• •. . . . . . . 650 .0 0

COMCRAFT
CST-50 VH F T W O B A ND T R ANSCEIV ER 2
AND 1 % M ET E RS , DIG ITA L F R EQ UE N C Y
SYNTHESIS 142 TO 14 9.9 9 5 M H Z A N D 220
TO 225 MHZ 25 WATTS 869.0 0

SHURE
526T DESK TOP M ICROPHONE W IT H
P R E -A M P 36.50
4 44 SSB DESK T OP MICRO PHON E WITH
OFF -ON V O X SWITCH PTT 34.50
404 C H IGH I M PED A N C E MAGNETIC
HAND-HELD M ICROPH ON E F O R SSB PTT,
I D E A L FOR SWAN , A T L A S 27.0 0

MILLEN
9 2200 A N TEN NA MATCHBOX A L L B AN D
2 K W . . . . . . . . . . . . . . • . • , .. • . . .. . 19 9 .00
9220 1 J R ANTENNA MAT CH BO X AL L
BA ND 3 00 WAT TS 13 8 .0 0
9065 2 SO LID STAT E G R ID D IP OSCI L 
L ATO R 9 VOL T BAT TE RY OPERAT ED
WI TH COl LS 1. 7 TH RU 3 00MHZ
SUPPLI ED ... . ..... . ...• .•. . ... 13 8 .0 0

SWAN
70 0 CX TRANSCEI VE R ....•.... .. 649.9 5
117 X C CO NSO LE SPK R / PS 159 .9 5
14-11 7 DC MOB I LE PI S .•. • . ... .. 18 9 .9 5
51 0 X C RYSTAL OSCi L LATO R 6 7.9 5
VX-2 V OX 44.9 5
FP-l PH O N E PA TCH 6 4 .95
SWR -l POWER/ SWR M ET E A 0 -1 K W , 3 .5
1 50 M HZ 50-239 CONN ECTO RS . . . . 2 1. 95
WM- 20 0 0 IN LI NE WAT TM ET E R SCA LES
T O 2 K W 49.95
1200 X LI N E A R A M PL I F I ER 1 200
WAT TS . _ " . ..• • •••.... 34 9. 9 5
MA A K II LI N EAR A MP L IF I E R 2KW 849.95
SS-1 6 B KIT . . .. .. • . ... •.... 99.95
4 5 ALL B A N D MAN U A L SW ITC H ING l K W
PEP MOBI L E A N T EN NA 114.95
742 T Al -B A N D 20·40-75 M ET ER ELEC
TR ON IC AL L Y T U N E D A UTOM A T I C
BAND-SW ITCH IN G , 50 0 W .PE P . .. . . 79.9 5

REGENCY TRANSC EIVERS
HR-312 FM 2 METE R 3 0W 269.0 0
H R -6 F M 6 METER 1 5W , - . ~ . 229 .0 0
HR-220 F M 220M HZ lOW 239.0 0
H R-440 FM 4 40 MH Z l OW ... ••.. . 349.0 0
P·11 0 AC PI S 117V!1 2VDC RE G U L A T E D 5
A M P _ 49.95

NYE-VI KING"
CO D E KEYS SPEED -X MODE L 11 4 -310 -00 3
S T A ND AR D KEY, N ICKE L PLAT ED
H A RD W AR E W I T H SW ITCH 8. 2 5
MOD E L 1 14 -3 10-004 STANDA RD _ KE Y .
NI C K EL PL A T E HAR DWA R E W ITH
SW ITCH AND NAVY K NOB 9. 10
SS K - l DUA1. · -P A D D L E SQU E EZE K E Y
N I C K E L P L A T ED .... . .••.• • _ . _ . . 23.95
MOD E L 11 4 -40 4 -00 2 CO DE PR ACTI C E SET
WI T H K EY , OSC I L L A TOR , AMP LI FI E R 2"
B UI LT-I N SPEAK E R , H EAVY D U T Y BASE,
T A K E 9V BAT TE RY, N O T
INCLU DE D 18 .50

BEARCAT ..
MOD EL 101 , 16 CHANN E L SC A N N E R,
3 D-5 0M H Z 14 6-1 74 M H Z , 4 16-5 12MHZ , NO
CRYST A LS TO BUY 290. 0 0
W 2AU BALUN, 2KW P EP , 3 T O 4 0 MHZ 1 : 1
MAT CHES 50 O R 7 5 O H M UNBALANCED
CO A X LI NE T O 50 O R 7 5 OHM BA L
A N CED LOAD , BUI LT-IN LI G HT N I NG
A R R ES TO R 1 2.9 5

S1ep
E1ectro::D.ic&

CO-
P.O. BOX 100, HWY. 441, DEPT. 73, OTTO, NORTH CAROLINA 28763

WE PAY SHIPPING VI A U .P.S. OR B~ST

WAY ON ALL ADVERTISED ITEMS;
TRADES TAKEN ON NEW EQUIPMENT.
WRI T E FOR SPECIAL PACKAGE PRICE
ON COMPLETE STATIONS. SATISFAC·
TION GUARANTEED , WE ACCEPT
MASTER CHARGE, N,C. RESIDENTS ADD
4% SALES TA X. PHONE BI LL SlEP
704-524-7519 MONDAY THRU FRIDAY
8:30 - 6:00 PM.
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atll.LIT
(214)823-3240

ILlelm.I.CS
PO BOX 19442E
OALLAS TX 75219

FEATURES:
Out put ad justable from 3 to 30
Volts DC
Adjustab le Current Limit ing to 15
Amps
Spe cial Pre-Regulator Circuit elim
inates need for massive hea ts inks
Better th an 1% Load & line
Regulation from 0 to 15 Amps
l ow Ripple Out pu t
Heavy Duty 10 lb. tr ansformer

K IT INCLU DES:
• Transfo rmer

Hea ts ink (d rilled)
• Semicon ductors (diodes, t rans

ist o rs, etc.)
All Components (resistors, caps)
Transistor mo un ting hardware and
insulat ors
Drilled & Plat ed P.C. Board
Wire

Large 12" LED
Readout•

Sim ulated swinging
pendulum uses

L ED's

\
I' I . 0

.. 0 0
0., • 00

•
0 0

r'o",.

Tex . Res.

add 5%t ax.

All CMOS
IC Construction

Not only is t he PS-1 2 able to supply a co ntinuous 15 AMPS of low ripple, regulated DC Voltage,
but it is also variable from 3 to 30 volts ! Use it as a building block fa ; a fantast ic bench supply.
The chassis work is up to you - go fancy with meters and lights; or plain wit h a metal plate . Eit her
way we get yo u out wit h a qua lity kit at a super low pric e and we guarantee yo ur sat isfaction .

4 Digit LED Readou t
Simulated Swinging Pendulum

• Tick-Tack so und matches pend
ulum swing
Electronic To ne Chimes t he Hour
(le: 3 times fo r 3 o'clock)

• Quality Com pon ents & P.C. Boards
Transform er for 115 VAC in
cluded.

7Ite-lIe04t IUWdeutdfu~
~UJ.e1uwe fWU~

$44.0 0
3" Speaker~

POSTPAID
NO CASE INCLUDED, LE T YOUR
IM AGINATION RUN WI LD AND DESIGN
YOUR OWN. WE SUPPLY A LL TH E
ELECTRONICS.



P. O. BOX ,9442 E
DA LLAS, T EXAS 75219
(214) 823-3240111.1.11

11.1 1m_II

NO COD's FORE IGN ORDERS A DD 10%

SEND CHECK or M.D. (20% FOR AI RMAIL )

BAN KAME RICA RD OR M.C.# T EXAS RESIDEN TS A DD 5%

ADD 5% FOR FIRST CLASS SALES TAX

• A DD 60c FOR HANDLING ON ORDERS UNDER $10.00

MASSA
A IR ULTRASON IC

TR A NSDUCER

output
permi ts
TE-02

TE-01 . 12.00
TOUCHTONE

ENCODER K IT

Same as above but less Audio
and PTT circu it. Smaller size

use with handi t alkie s. $10 .00

SING L E IC GEN ERATES TH E STAN
DARD 16 TONE PA IRS FO R TOUCH 
TONE D IALING. KIT FEATU RES:

Small Size (1.5 x 2.25" )
NO T uning Required

PTT Circuit has built-in 1 second delay
Low Level output is adjustab le

A udio output circuit for tone monitoring
or acousti c coupli ng
Ki t includes all parts

Plug compa tiblewith DIG ITRAN ®
KEYBOARDS

Complete w ith PC Board......................'......MO""""~

4/9 .00

BUI LD YOUR OWN
ULTRASON IC MOTION
DETECTOR FOR USE
IN INTRUSION DE
TECTORS, DOOR OP
ENERS, OBJECT
COUN TERS, ETC. WE
INCLUDE COMPL ETE
SPECS AND RECOM 
MENDED CIRCU ITS.

$2.49

BUILD A COMPLETE COl IGNITION KIT AT A FRACTION
OF THE COST OF OTHER UNITS. A special buy allows us to
sell the complete kit at th is low price! Up to 40,000 volts from
your present ignit ion without changing the coil. Simple
connections.
INCLUDES: Special toroid transformer

Drilledan~Plated.board$9 95
Complete mstr ucnons
All resistors and caps •
A ll sem iconductors

(Does not include heatsink or case .] For 12V negative ground
s stems .

MK_03 A IRCRA FT/ M OBILE
CLOCK T IMER KIT

PS-Ol POWER SUPPLY KIT
IMAG INE ! A power supply with a well filtered , regulated
output in three vo lt ages. The PS-01A has qua lity Ie regu lators,
semiconductors and components. The transformer is custom
designed and wel l made. Features 10mv load regulat ion.
YOU GET :
Drilled and Plated board $ 14 . 5
Complete kit of components •
Heat sinks +5V@ 1.5A
Complete Instr uct ions +15V @ 200MA

NOTE : +5 and ±.12V DC supply is available at same

h"'orrorr.-.-.-.-ITlnnnnmm...."'iPir' ;ir',,'.irir0ir#er PS-01/B.

A FULL 6 DIGIT LED READOUT CLOCK TH AT GIVES 24 HOU R

(Z ULU) REALTIME AND ELAPSED TI ME IN SECONDS, MI NUTES A ND

HOURS UP TO 24 HOU RS. READOU TS CA N BE TURNED OFF OR DIMMED
PC BOARDS ARE SMALL TO FIT INSIDE A STANDARD INSTRUMENT CASE

(2%" Dia.) FEATURES:

.3" LED Readouts Real T ime (24 hr .) $ 26 95
Special No ise Filter Elapsed T ime -

Quality plated board s 2 MOS Chips 12V NEG GND

KIT IS SUPP lED ITH T SWITCHES OR CASE

UlTRASONIC SlNDlR-RlClIVlR KIT
A special buy on a high qua lit y ultrasonic t ransducer allows us to offer
th is kit at a super pr ice - bu t hurry, quanti tie s are limited ! You can
bui ld int rusion alarms, motion detectors, remot e con trols, echo ranging
or liquid level measurement equipment. We su pply t he basic transmitter
and receiver electronics includi ng a drilled and plated PC board. The units
wor k at 23 KHZ with a range of 20 ft . and can be positioned op pos ite
each oth er or side-by-side and bou nced off a so lid surface. Th e ou tput
will sink up to 300ma to d rive a relay, alarm circuit , e tc.
ORDER US-01 $19,95

'WIlRBLIE JlLARM KiT A pierc ing 10 WATTS of dual to ne noi, e t hat
can 't be ignored . Perfec t fo r bur gler ala rms, warn ing dev ices. o r to call you r kids
hom e fo r supper ! Co mp let e with PC Boa rd . Les< speaker Or ,wi tch . Req Uires 6 to
15 VOC. $ 2.50 COMPLETE

1 HY TOROID POT
CORE COILS

ULTR A STABLE
FOR LOW

FRE QUENCY
OSCILLATORS,
FILTERS , etc .

.4 9

MOBILE CLOCK KIT
COM PLETE WITH PRE- PUNCH ED CUSTOM CASE A ND
MOUNTING BRACKET. CASE IS HEAVY GA UGE A LUM 
INUM WIT H A BLACK WRIN KL E FINISH TOP AND WHIT E
FRONT, ••.•."'<

12 HOUR FORMAT ONLY.
CLOCK HAS ALARM CA PAB IL ITY (extra part s needed),

COMP LETE !

MK-04
... 6 DIGIT LE D
'" .4" READOUT
... TIMEBASE INC LUDED

RETESTED

UNMA RKED
FUNCTIONAL

DEV ICES

(k It)

Code Pract ice Oscillator
Cont inuity Checker
Transistor, diode or LED checker
Tone var ies w it h resist ance

AUDIBLE
CONTINUITY TE STER

MEASURE CONTI NUITY & RESISTANCE TO 2K
TEST LEO's, DIODES, AND TRANSISTORS. LESS
SPEAKE R.

Re uires 3 to 6 volt batteries (not inc luded

$1.95

GUARANTEED!
coe----,
,~"

Iqifr~

POSIT IVE REGULATOR 500 ma.
V ARI ABLE FRO M 3 to 30 V DC

7560 - 50c
N EG. REGU LATOR (same as 7560 but fo r
negative) 7563 - 40c
DUAL REGU LATORS +/- 500ma

7568 - 69c

A

Medium:
LVge:

Small:
Med ium:

META L PROJECT CASES
CASES ARE HEAVY GAUGE ALUMINUM WIT H
BAKED WHITE FINISH & BLACK WRINKLE TOPS,

48 HOUR FAST SERV iCE
CA TALOG INCLU DED WITH EACH ORDER, OR SEND A STAMP"

ORDERS OVER $50.00 TA KE 10% DISCOUNT



Th e back issues of 73 are a go ld mine of interest ing
art icles . . . just take a loo k at what 's bee n covered .. . every
possible interest. This is t he most impor tan t library yo u can
have for hamming.

Th e supply of these bac k issues is very limit ed . .. and
whe n these are gone, t hat will be it. Do n't m iss out by
procrast inating.

Single issues $1.50 eac h (before 1976 )
Ten back issues (you r choi ce) .. . . . $12 post pa id in US.
Twenty -five back issues (your choice) $20 postpaid in US.
Twent y-five back issues (our choice) $10 postpaid in US.

JUN E 63. Su,plus I..u e: DMa-2 Buco... T~ 0 ...
220. in c,euI"9 ARC·2 .r~n<.c.. i.... , , .. lflC, iviW.
P E·9 7 A I' W' ,uPl' ly co ...ve,s"'n . BC -348 band
,,""d . in d u c ' ""ce tett...-. co n .....r l "'g BC 230
t~ . ~inn",'s , ~ usi ng eC·453.•fl<;"', mo t l)'·
l un ,ng . 1'.. .... i. t o< cw moni.o, . BC·442 . nt . .. lfty
co n..... ion. mObi le load,ng coils . in c<u.;ng
Two·er se lec . i...i. y . T V w itl> tl>e ART·26 !~ .

T RC ·S ,~ On 220. ARC-5 t>I,~ & h . AFlC -3 I~

0 ... 2M.

AUG 63. Ba"... .,-op 6M s 'n. dioCl e no ise gen.
....aeo modula.ion. ma gic T ·R swi,ch , . n t g,, ;n ,
1>.10 mods. cw b'eald n, VEE beam "".i9n, co " ~
los""s. R F ....atlmete r. TX T u b .. G "iCle , diO<IR
1''''' 1UPply. '"Lu n chbo ~'" .quflICh. SWR uola n
a .ion. v ..n ica l an t inlo. info on W i"dom . n • .

OCT 6 3 . W BF M t ta n scei ve , id ea s. H F p ,opa g.:t
l ion. c heap l o ne p atc h . 'em o t a ·t un ed Y ag i.
c o ns ltuct io n h ints. ant co u p le, . $ 5 Ve" ica l.
lil am en , ~Io r m,,' c o ns tr uct ion . 2 M n u viOlo r
c o nve".r. Laf a y en e H E ·3 5 mO d •• Bu y e r'.
GUide ' 0 Rx & T x . p ,oduct de.ect or . n o vel
H i·C V F O . , a d io ••tr o n o m y . panadap.o' '"il'"
conv"'t..,.. comPa c, m ike a m p .

F E B 64. 2 M m ulti cha n n e l .. xc"e" 'x deSlg"
id ..U. majic l /r . w i'C h . lo u d sP ea k.. , .. "cloou,es.
40M 2W tx. loo k at test flCI u ipm.. n l • • eel io
g.ounds. 40M Z L Spe c ia l a nt . ,,"".. . li u'iO....

MAY 6 7. Q u .... I..u ,,, 4 3 2 Q u.d ·quad ·q uad.
.. ~p.nded H F quad. T w o .. I q u. d. "' in iQu ad.
4 0 M q u .d. q u.. d e~p er imen .s. half -q ua d . • I>.ee
.. I q u.d. 20M q ua d . tMove. q uad. ....y ·' o_en
q ua d , Q u a d B;bliography . FET vfo• •ube
"OUbla .hoo, i"'g . H F dumm... load , u n d ... ·
".nCl ing " d B:' H F SSB/ cw r~ . g to m ." i<: cit-·
c u it d n 'gn. GSB -201 tra c e iv.. . FET c c:>n_t e<
f or 1 0- 20M. hi -"... , ~ f ilt .

J U LY 61. V E ham 'ad,o , V El! ham•. dob
a clop . o , . ho...... brew '0"""' . .. . .... '$to' d..i9O.
' 39 .....0<1d •• F a i' , gnd p i....." a nt, G4Z U beam.
S5TV monito , . U H F F E T p . ""mps. IC "if"
• "io . v.... . ica l a n •• VH F / UH F Clipp er . •0 ....'"
hi ...... !lCo p e mon ,.oring. op.. ' . ti ng dell< . S· Li ne
o;.ossba nd. hi -. choo l ham club. H..... h HA- l0
m o d s.

OC T 67. H F so l id state r ~ . •ug ged ,o,ator,
des,gn, ng . Iu g t une d co;l . . F ET conve" .. r.
SSTV o i ~ g"n . VH F log -p e, iOd i" . ,o,at.t>le
dipole . Qam ma -m e . ch ca l' . ol d -t im e d x ing .
mod ... n d~ing

J UN E 68 . S u , p lus I..u ." T, .,nsf o , m e, ' , ic k• .
BC · 120 6 ,~. A PS · 13 A T V t~ . lo w v c:> l. all" dc
, u p p IV. $u , p lu s ,"oo.. s. FM ' ig comme'c l. 1 ~ . al

. ...pa • . W i lc o x F -3 r~. , .. ..o , ing o ld eQuipme"'.
75A l , ~ m o d •• TR A -1 9 o n 4 32. f. e Q cO un l er
u . .... ' ,"".ceiver p w , . uppl y . uu. 10< cheao
••pe , eco.d.,.-.. $<J, p1U5 Conve rs,o" B'bl;c:>·
g'80hy. AT-209 w al k ie 0 '" 2 M . AAC·l gUI'd , ~ .

RTT Y,~ TU.

J U LY 68 , Wooden ,owe, cOnOl ' UCI'O". Ii ltov..-
.owe,s. e.-ect ing a . e lepho n . P Ol IC A F 0$0 .
" e1B" .. ~pl .i"ed . ham clu b .ipS (P I I .

S EPT 68 . Mo b ile v hi. 4 3 2 FET POeam,...
co...v ... Ii"g T V T u n ",• • ~'al O!IC n lbility . p • • 
all .. I·T" d ""gn. moonbounc...hom bic . 6M
~o;i• • r (c o .."". io " . J an 69>. 6M t. a n ..... ;v....
l c oft ec. io n. Jan 69). 2M d sb a mp. h . m cl ub
t im (Pa " 3 ).

NO V 68 . SSB ~ta l f ilt e... solid st• • e •• ouble
•hooling . IC freq counu, ( m a n y ...' 0.-. &
omi , s io ns). " cv" " a""orm." •••OftC.. COm m
odyssey , pulsa ' in l o . • hi n- ....i'.. ann. 4 0 M ... n ·
. i" or c .... , ~/,~ . BC -348M douDl .. co"version.
m u l,ifunc.ion .eo.er •. cO PP'" ....,.a $1>...... the.
m i..o••ol'lica.'ons. hi -vo l.age .ran" sto, .. " ,
h . m cl u b lip. ( P. , t 51 .

JAN 69. Supp'esso. COm ll '''"SO'. HW·12 on
160 . b... m t un ing. AC vol t . ge con"ol. 2M
" .. n .i..o' .~ . LC p o w er redUel ' . W ..ctrum
ana ly. i. inlo. 6M !t ans ist o, , ~ . ope'"ting con·
.ole. AT T Y I U' O... 't. c a lc u l.t ing o'c " "bi li 'y .
lo ' p w' 4 0 cw t ~ . seque n ti a l ' e la Y swi.ch' ng .
.ight l" " o p e ' a t o " , t>r idge. h . ..... c lub tip1 (Pa r,
n
F E B 69. SSTV ca me ' a m o d f or fUl ·sc8n.
tt l· ban d lin ea ' , ..,I ecti ve a f fil. e,. u" iju"clion
" a",lOlo ' in l o. N i"O ia Te. la biOllraa hy. m Ob il .
instal l.lion hi n ... e~ tra -cla" Iic .. n .e " u d y (P. r,
u.
M A R 6 9 . Su . plus iss ue: T CS t ~ m Oel• . Ch .... p
comp,esso , /a mp. R X Z c.. lcul. , ions. t,e",;"O'
keve'. belle' balanced mocl-u la,o.. ...n.i..o,
o.dlla.o.s. UO'O\I b lo we's. ha lfw.ve f ..edl ine
info. Su,plus Conversion 8 ,bIi09•• PI>.... "~ "a

lican"" s .ud y ( Pa .. 2 ).

AP R 69 . 2- chan...,1 s co pe a"'l' • • ~ "' a mp.
TWO ·f< PTT . va ',a bl e DC load. SWA brlOg 100
kH z m a.ke. goe.... . some transiSlor .pee•. SB 61 0
monito.seope moa., PO"at>le 6M A M , ~ . 2M
c o n v... e<. e~tra licen "" stu<l ... ( pa " 3 1.

MA Y 6 9 . 2M T ",ns'ile. 2M Slo",~ . " ""u. tor.
~.. ra tO' l il'et • •hon VEE . q " ad l u" 'ng. uoi ng
ant .. nnnco Pe . me.... , ing a nt ga, .... phO"," Pa l""
'egs . SW R indi .... . or. 160 M """•• ve rl i""I • • 1 5 M
an, .. nna . HF p ,opaga, ion ang les. FSK e ~ ci . .....
KW $Ummy load. hi -PO......' lin .. a '. Ulta Ii<:en>e
" uely lpa" 4 ) . ~ 1I' ba nd c"rta ;n a.... V.

JUN E 6 9 . Mic,o wave pW' ge ,a.ioo. 6M sst>
t . , 432·", ,~/t . , 6 M conv ' . 2M 5/B w .ve
wh ,p. U H F 'v tuner<. ATV vidolo modui.,o,.
U HF FET P,e . m ps. RTTY monito''''Ol'e. o~t,,'t

IiceMe "udy (pa" 6 ). building uhl cavi.,....
m,ni-VEE fo, 1 0 20M. vhl vlo.

JULY 6 9 . AM m odula,o,. SST V s' g ge". 6M kw
linea r . 4 3 2 KW am p . 4 32·e , t x/,~. 6 M IC
co nvort e ' .•adlo -c o ntro lled mod o l. , F1TT Y iC

180

T U• • udio nO'ch f ilte,. VRC-19 co"ve , .. o n.
•ube su bs . i""io n . 2M " aM,no, ~c i'et' . e ~tra

license s t ud ... lp.... 6 1. ht FE T vlo.

A U G 69. F E T ' egen 1o , 3.5 MHz uP . F M
c'n ' al .""itching. 5/8 w a ........";cal. Introduc ·
t io n .0 ICo. RTT Y 'Ono 9"'n . \IOodfbad " a n
• is,o. check.. .. 2 M AM ,~. measu'e " ansino,
F • . 160M p ,opag .tion. triac apo lication• .
.;mple IF ._P 9"n noi"o. keye • . S8-1 00
on 6M . ~ • • I IrOQ m ment . e~ tr a li ce n ...
study l pa " 71. F M davl. t io n m ... e' . q .p a m 6M
u. c " cula, q uod •• F M no,... f19u.e. tr a n sisto '
p ..- ame.... If....... .

SEPT 69 . T"nn" l d ' c:>de , I>eo.y. m ai ic .ee.
so ld ",ing ...chniQUo, . w .... Itavel t !>eo , y . caDlo
.hie ld ing. "an.ino, ' he o'y, A .... noi se l im i. .....
AFSK gen, "a.... i..o ' .mp debugg ing . m ea.u ,.
m ete, , i.... n c • . o ,Odfl ·• •ae k pW' supply. 1<an -
. i$lo' ting, 2 Y.W 6M I~. H X·l0 neutr al iz 'n g.
c a pa c it o , useage, ,ad io propagation. AM mod
p ... cen tage ...~"a cl." licen"" ",u<tv Ip a't 81.
3- 4 00Z l ine a ' . ATV vi d ic o n camera. 2 t ' a no is to,
, e.t ers . F E T COmptlsso, • •1 pl a,echo ke

OCT 69. Su p e , g.i n 4 0 M . n • • F ET c h ir p e r .
• e lepho"e i"f o. .cope c . l ib , a to r . , h y , e c,o,
surge p ro teet o , • • Io w e r ,u ni ng ra' es. id en ,i f y
calibrator ha, m o n ics . F M . d. p. o , f o ' A M t ~.

CB se ts o n 6 M. p ropo , tio na l c c:> n tr o l ~tal ov e n .
~ , a l liI,e' illS' a ila t io n . a ·m ult ip lie •• tr .nsce ive,
p wr ou p p ly . e ~ t'a clu. s.ud y (pa" 9 ).

NO V 6 9 . N C X -3 on 6M, I F "otc h f i lt ..... d ial
calib ' a ' ion, HWJ2A .. ~ . e,n . 1 VFO. 6 M c o n
ver .... . feeoline in l o, d z -br idll"'. 1m mobile
hin . s. umb,,,II. a n" 432·e' I~ (p a... 1 ). pwr
.upply tt ic ks w ,th o iode• . tran . isto, k" ye , .
t,an .isto, b ias d ...ig .... ~ • • I vhf sign gen. e lec
tron ic va.iae. S a33 mod., ,,~,'a class 5tudy
(pa,t 10). S834 l in ea , im p .ove m e .....

D EC 6 9 . T.ans;s'o ' -di ode checker . d u m m y
loa d/att enua . o • • 'u ...ed lilt .... ch o k es . band
s wi'ching Swan 2 5 0 & T V ·2 . 88mh select iv i'Y .
match u e'c'z .... 'II ~ , .I ""librato< . tra .... isto , pa
d.... gn . hv mobi l. P .• .• 1 ·10 g H z f reqmet"'. ca
rig on 6M. h . .. lice"... ", ud y lp... , Ill . 1 9 7 0
b"y",·. gu ide.

JAN 70. T..nsc.i..... acc .. sso.y uni'. be ...ch
powe• •upply . SSTV COlo< ......hod. base "'ned
cen..... -Io.de d aOl . 610'1 bandpa.. f il .",. e ~tr..
lic en"" .",dv (p a" 12• •ac .i l i.... d iOde u""age.
'a.... im il.. in fo.

FEB 1 0 . 1 8 -inc h 1 5 M d ipole . 6M c onve... ....,
h igh ·density ll C b oa ' d. ca m p er -mo b ilo h i ...ts."lM
f , ,,,! .ynth... il ", . • ...cod; ng/d.coo ing fo, reo
p e. t er • . DX-35 mooo. p . no .am ic v h f 'l< . Va "
ia b le -Z HF mobi l.. mount. ,, ~t'. Hce n. e o"'d",
(lla't 13). l in"", IC info. o r p 40 M . ~. l C
Q ·m ul t ipli e,

M A A 70. Go o a pp lic .tion• • ch. ' ge . f o r d ,yc" lI• .
F M I req m ete ' . P C bo.,d cc:> nst . uc . io n , ha m fm
standard •. c he ap rf wa..me' e , . m Ul t il , eq 1m
oSC. "I F " svste m modu le. (pa r,' l. S' ~ ' e r m o d •.
9do d ip li t ... MO'O'018 4 , V co nve .. io n , cw
m o n ito, . b uy ing .u,plu. logic. SSD-23A '0"0
buoy con ve..i"". GRC·9 ,~/,~ c " n ve rs ion.
extra cia.. study lp.,t 1 4 ) . inl _O t c:> vh f fm .

A P R 7 0 . No ise b l. n ke ., 2M ho.ca.';e' d;Od"
co"verte, . ,epeat ... co""olle• • u nd e••t. nd ing
CO R , e """ to' .. . 7IS ·w.ve 2 M a " • • e~"a c ia..
OIudy (p a t! ' 5 1. 'n" .oens,,,., . emico nd uc ' o ' s .
,emovating ."'p l.... m e tets. lin ea, amo b i.. s
' ''9"l a. o • • h i o", form. nc e if amp & agc sy ..e m.
SS8 b lo lOt .hO<l w a "., 'adio . V'CU " m .ube Ic:>a d
bo~ . gen ....a' 1m d OQe & ' e o .... ' .... gu id ... meg9<"
i"9 yo '" a n, .

M A Y 7 0 . Com m .. n .. On "1m d ocke. "' = ' 8 8 0 3 .
future of cw. I m ·. m <X a l,9"e.-. 5I8'wa""
v....t ical • . using 2M in , e l l igen.l y . a".o bu, gl ..
a la.m•• p ...., ouPpl i.. f,c:>m . url' l .... compo """ ...
" I F" ' oy 5le m mod ul ... lPa t! 2 1. vhf F ET p , e
a m p s, ad"cal.. d " Idio'" Ii•••, ",os. age ·nam p 6 M
IX. e~t<a c .... U ud y (par. 16 1. 8ishop l F N L.
lo w -band p ol ice monito,. mobile c .... , ~. lI'Iichlla
a",o-pa.ch.

J UN E 70. 00 1'1 1'1 an •. vf o c'reu 't. ' em Ot " sWR
indi c• •o,. ind o o , hf v,, ' tical. two ' x on 0...,
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Since there's litt le to get stale in back issues of 73 (our
magazine is not padded ... like others ... with reams of
act ivity repor ts), you' ll have a fantastic time reading them.
Most of the art icles are st ill excit ing to read . . . and old
editor ials are even more fu n for most of the dire predict ions
by Green have now come to pass. Incent ive licensing was every
bit th e debacle he predi cte d . . . and more. Yo u'll really get a
kick out of the back issues.
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IBriefs- - - -
Business use of repeater autooatch

es conti nues to be a topic of debate
nationally. For example, a note from
K2CFG: "Due to what can on ly be
described as a gross oversight by our
tech nical committee, repeater trustee,
and boa rd of directors, it would seem
that WR2ADM is not only on t he
wrong f requency but actually licensed
in the wro ng radio service. Everyone
concerned with filing t he applications
for 25-85 acted on the obv iously
incor rect assumption t hat t his was to
be an amateu r repeater, operati ng
under FCC ru le 97.3 (bl, wh ich
defines amateur radio co mmun ication
as, 'radio comm unication by or amo ng
amateu r radio stations solely with a
personal aim and w ithout pecun iary
or business interest.'

"The steadily increas ing amount of
distinctly business-related co nversa
tion on ou r repeate r puts the licenses
of all concerned in leooerdv. While it
is perfectly legal to mention in con
versation the natu re of yo ur job and
where you wo rk, it is equa lly illegal to
excha nge names of customers on
whom you call o r might ca ll, prices
and availability of prod ucts or services
you buy or sell, or itineraries of
planne d or completed business trips.
Even more serious is the use of the
repeat er for the tak ing of orders for
amateu r radio, photographic or any
other equ ipment, or an announcement
of the availability of same at bargain
prices.

"Please - support your local te le
pho ne company - let's keep ou r
repeate r in the amateur rad io service."
Reprinted from the LlMARC LOG,
bulletin of the Long Island Mobile
Amateur Radio Club, October, 1976.

On October 15, AMSAT!OSCAR 6
celeb rated its fou rt h anniversary.
Launched in 1972 fro m Vandenbe rg
Air Force Base as ballast for the
ITOS-D weat her satelli te, OSCAR 6
had an expected life of one year. More
tha n three years after its expected
demise, it shows no signs of giving up.

Novemb er 15 was another birthday.
AMSAT!OSCAR 7 was two years old.
In the hopes of fu rther conservation
of battery power, Mode B or bits t hat
fall on GMT Mondays have been
designated QRP, with a recommended
power limit of te n Watts ERP.
AMSAT offic ials have asked all
OSCAR users to limit the ir power to
1DO Watts ERP, in an effort to extend
the life of both satellites.

It appears tha t t he reported sale of
Genera l Class licenses in the US is a
hoax. An art icle publ ished August 15
in the . Indianapolis Star, and sub
sequent ly reported in HR Reports,
said a government employee with
access to FCC computers had alleged
Iy off ered to have licenses issued by
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feed ing the information to the com
puters. Groups of amate urs were
reportedly selling the t ickets fo r $200
by te lling prospective recipients that
they cou ld circumvent the usua l test
ing procedu res.

O. Franklin Lowry, the FBI agent
in-charge in Indianapolis, told 73 that
a lthough the invest igat ion is con
t inuing, it appea rs that the report is a
hoax. Lowry said the bureau has been
unable to uncover any evidence of the
alleged sale. Citing the fact tha t he has
received numerous queries from
mem bers of the press, Lowry theo
rized that the same person who
reported t he attempted sale to the
FBI also called in the press.

On a higher level, the situat ion was
much t he same. A well-placed FCC
source, when que ried by 73, said he
hadn't even heard of the invest igation.

Two major manufacture rs of ham
equ ipment have announced an end to
f ield warranty service stations. Drake
and lccm have opted for centralized
facilit ies, which mea ns the dea ler who
sold the radio can no longer repa ir it!
The rig must be sent to a regional
repa ir center, and thus the amateur
may face substantial de lay. The only
othe r opt ion is fo r t he amateu r to
forget the warranty and pay for his
ow n repairs. Factory autho rized
service (non-wa rranty) will st ill be
available at many dealers. Drake,
meanwhile, has set up a weste rn
service center in Las Vegas, apparently
to take the load off the ir Miamisburg
OH factory.

Word fo rm Down Under has it that
ZL stations have been authorized an
additional 10 kHz segment of 160
meters. Just in time for winter DXing
- look fo r ZLs between 1803 and
1813 kHz.

Harry Boyle, an air traffic con
t roller at the Tucson Internat ional
Airpo rt, might have felt a little funny.
There he was, guiding a light plane
into the approach pattern, tal king to
the pi lot about altitude and wind
vectors and such ... on the te lephone.
It was the first landing by pho ne in
the airport's history, although it
wasn' t planned t hat way .

Fred Chitwood W@YJX!AM7, a
Phoen ix enginee r, was en route to
Tuc son in his light twin-engine plane
whe n the radio quit. "A round Picacho
peak, I realized I was talking to
myse lf." Chitwood said. "Kind of a
warm and comfy feeling, you know."

But Chitwood had his trusty 2m
HT handy, and ca lled for help via
WR7AIM. Bart Paine K7CC was
monitoring the repeater at the salt
mines, and qu ickly dialed up the
airport tower via autopatch. In all, it
took on ly 14 minutes from Chit-

wood's ca ll for help unti l he to uched
dow n on the Tucson landing st rip.
Reprinted from the Tucson Daily
Citizen, with thanks to K7QYN.

Low band ope nings may have been
few and far between th is summer, but
VHF-UHF act ivity was a different
story. WAS on 2 meters, and WAC on
EME were amo ng the summer season
standouts. What records will fa ll next
only time will t ell, but it seems that
432 WAS and DXCC may not be far
away .

EME, tropospheric ducti ng, and
meteo r scatter were among the sim
plex tools used by K0MQS in his 10
year quest for 2 meter WAS. The last
contact was K6YNB!K L7 via moon
bou nce, with Idaho, W7UBI, number
49. Dick ran a fu ll gallon in rack ing up
the first WAS, 2 meter style.

EME was also the focus of the Mt.
Airy VHF Club DXpedition to Colom
bia, South Amer ica, in late July. The
Pack Rats hauled more than 1200
pounds of gear into Santa Veronica
J uly 25th. Using a 208 element anten
na for 432 and a fu ll gallon, the crew
provided K2UY H numbe r six for the
f irst ever WAC on 432. Signing
HK1T L, the Pack Rats made 16
contacts in 8 different countries,
operati ng a total of nine days, lnclud
ing 20 meter liaison with stateside and
OSCAR. (See article this lssue.I .

The new 10,000 MHz DX record
stan ds at 323 miles, after G4BRS and
GM30XX completed a two-way QSO
between Cornwall and Edinborough.
On 2 meters, t he first USA-Bermuda
conta ct was ach ieved between
Wl NU/VP9 and K1HTV, September
14th. If you're after Bermuda: -try
144. 09 around OlDOZ.

Following is th e te xt of a te legram
sent to President Ford from the
ARR LonJuly9: - -- -

"We are concerned about persiste nt
repo rts that a special committee, said
to be acting upon instr uct ions from
the White House, might recommend
wit hdrawal of vital frequencies active
ly used by the amateu r service in
order to create a new genera l rad io
service apparently des ired by certa in
commercial interests. The more than
one quarter million licensed, qua lified,
and law abidi ng radio amateurs of the
United States request you r assurance
tha t frequencies now assigned to the
amateur radio service will be respected
and protected by the Unite d States
Government . (s) Harry J. Dannels,
President , ARRL."
Reprinted from the Lockheed Em
ployees Recreation Club Bulletin,
September, 1976.

No more portable or mobile desig
nat ions when 1Ding after November
26th that's the latest from the
FCC. Docket 20686 was approv ed in
mid-October, after the Com mission
decided there really wasn't any need

for amateurs to indicate their oper
at ing statu s. In conjunction with
20686, amateurs will no longer have
to not ify the FCC in advance when
operating away from t heir permanent
sta tion add resses for extended
periods. Keep in mind tha t it is st ill a
prime requi rement for all licensees to
keep the FCC informed of their
mailing addresses, especially if mail
won't be forwarded du ring extended
porta ble ope rat ion. The new ruling
does not prohibit use of portable or
mobile designations, and most contest
opera t ion will probably st ill requ ire it .
The on e exception to all th is is foreign
amateurs operating in the states. They
will have to conti nue signing po rtab le
or mobile and location, in accordance
with Part 97 .3 13.

A new plan for slowing up the
hamburglar .. hams who have lost
th eir Icom radi os shou ld send driver's
license number, nam e, address, model
and serial number, plus any distin
guishable mods or mark ings, to their
nearest distributor. The idea is actu
a lly t he brainchi ld of K5CYB, a US
Treasury agent based in Dallas. leom
will supp ly the dat a mailed to them
from amateu rs, and Dave will plug it
into a data bank to be used as a
SUpplement to the nat ional NCIC
(National Crime Info rmat ion Cente r)
in Washingto n.

It is apparent that the old mus ic
play ing days on 75 meters may have
'spread to the"'-'CB band . K4AWS
reports an art icle published in an
Orlando FL newspape r:

"Religion took to th e CB airways
Sunday in Kissimmee. An un identif ied
chu rch choir group took to chan nel
19, and sang hymns for several min
utes . A spokesman fo r the FCC offic e
in Miami sa id th ere' had been no
complaints 'and no investigat ion had
been launched."

Reports have reached 73 that
Kentucky pol ice are enforcing the
state's anti-scan ner law. Unde r the
statute, it is illegal for anyone to use a
scanner on the pub lic service bands,
while in motion. The law has been
loosely inte rpreted to cover stationary
mobile as well! Kentuc ky law agents
a re repo rted ly conf iscating scanners
and handing out stiff f ines to drivers.

SSTV ent husiasts can still receive
pictu res relayed from the Viking
spacec raft on Mars. James Lumsven of
the Jet Propu lsion Laboratory Ama
teur Radio Club in Pasadena, Califor
nia, says tha t members of the club
relay the Viking pictu res via SSTV on
an average of three days a week.
Pictures are tr ansmitted on 14.250
MHz betwee n 2330 and 2630 GMT.
Nearly on e hundred membe rs of t he
club are involved in the relay, which
com menced in late June and is expect
ed to continue until the end of t he
year and possibly beyo nd.



TEST EQUIPMENT LIBRARY
Vol. III, Radio Frequency Testers

Radio frequency waves are the com mon denominator of Amateur Radio so here is a book for all hams.
No matter what your specific interest, such items as SWR , an tenna impedance , line impedance, RF output
and field strength should interest you. This book not only gives detailed instruction s on testing these items
but includes sections on signal generators, crystal calibrators grid dip oscillators, noise generators, dumm y
loads and much more. I t 's a must for all up -to -dete shacks.
Test Equipm en t Library
Vol. III, Radio Frequency Testers $4.95

Ava i la b le N ovember, 19 7 6

TEST EQUIPMENT LIBRARY
VO L. II, Audio Frequency Testers

HOW'S YOU R SPEECH POWER? YOUR SH IFT? YOUR SYNC?

You can find ou t easily with a little time and a junk box fu ll of parts. I t 's all right there in the new
Volume " o f the 73 Test Equipmen t Librar y . . . Audio Frequency Testers . . . jam packed full of all kinds
of audio frequency test equipment. So if you 're in to SSB, RTTY, SST V, etc., this book ise must for you
.. . good book for hi-fi addic ts and experimenters too! .......
Test Equipmen t L ibrary
Vol. 1/, Audio Frequency Testers $4.95

Just ou t is Volume I of the 73 Test Equipmen t Library
. . . how to build transistor testers (eigh t o f 'em ), diode
testers (3), Ie testers (3), voltmeters and VTVMs (9),
ohmmeters (8 different kinds), inductance (3), capacity (9 ), Q m easurement, crystal checking (6),
temperature (2) , aura l meters for the blind (3) and all sorts of miscellaneous data on meters . . . using them,
making them more versat ile, making standards, th ings like that. In valuable book, ridiculously low pr iced.
Test Equ ipment L ibrary , Vol. I , Component Testers $4.95

TEST EQU IPMENT LIBRARY
VOL. I, Component Testers

Send me: 0 Cash enclosed 0 Check enclosed 0 Bill me
OVol. 1. Component Teste rs I
o Vo l. 11.. . Aud io Freq uency Test ers Io Vo l. 11I . . . Radio Freq ue ncy Test ers 0 BankAmer icard 0 Master Charge 0 Ame rican Express

Card # Interbank # Exp iratio n da te I
Name Signat ure I

I Address I
I City State Zip I
I 13 maga z in e • Peterbo rough NH 03458 H/76 JI
L _
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&-D1GlT (50 mHz Kit)
FREQUENCY COUNTERS

.,beeasy$25couni:er klit'
An easy-to-bu ild 50m Hz (6-dig it)
Frequency Counter for a me asly $25!
Standard easy-to-find parts, too! (Unlike
other kits .) Any Radio Shack has them.
Uses 7 segment LED readouts - no
sca rce Nixie$ tubes! No tricky crystal
ovens, eithe r!
Kit includes a classy cabinet w ith front
panel, PC beards, hardware, instructions,
and diagrams. A proven design! An
unbeatable offer!

Hu' Wrileor calltodayl
P.O. Box 357, Dept. 57,CO Provo, UT 84601 (801) 37&-8566

o --......- ------- 0
WYOMING RANCH LAND
Antelope, deer, elk, wild
horses. Your " Antenna
Ranch," 20 miles North
west of Rawlins . 10 acres 
$30 down , $30 a month .
Wi ll t rade equity for ham
gear, tes t equipment , et c.

FREE info - maps - photos
FOR SALE by owner -
Dr. Michael K. Gauthier K61CS
9550E Gallat in Road
Downey CA 90240
O~O

~,- S .17
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FREQUENCY COUNTER Model MX-40
7 digit, 7 segment LED Display.
R a n ge : 10 H z 10 40 MHz. In p u t

sensitivity : 10 mV RMS-pro t ecle d.
I n p u t Im p edance : 1000 O h m s . D isp la y

Interval: 4 Sec. Tim ebase '" quartz
1.001%. $99.9 5

•• W/OC Adapter 7 .9 5

MX - 40 9 9.95

W/AC Adaplcr 7 .95

Vl'\ IT TOTAL
QUA~T. ITEM PRICE PRICE

PLS - 1 169 .95
SP -2 1 ..... 1 19 .95

C o nn. R esi d c ll ts Add Tax

AD D $2 for shipping/ ha n dling

A DD Sl for COD-2 0% D EP. R EQ 'D

TOTAL

Ci tY S ta t e Z ip__

Exp. date S ign a tu re --,-_
Na m e --_

Address _

MEMTR IX, 350-1 1 South Ma in St .,
Div. of E. D.C., Ch eshire CT 064 1 0
DI ST., DLRS , R EP~ , in q u iri e s in vit ed

o Chec k e ncl osed 0 Mo ney O rder 0 C.O. D.

o Ma ster Charge #:============In t er bank #

SO LI D ST A T E ELEC T RONIC
QUASI ·LOGAR ITHM IC
SP E ECH PRO CES SOR Mod el SP-21

As sur e s 99% modula ti on. Incl u d e s a

patented backgro und s u p p r e ss io n of
noise. VOX capabilities and includes
batt eries and cable. $119.95

SYNTHESIZER PLS-I
Single quart z crys tal digita l PLL pre
vides Sine ou tput from 10 ,,1Hz t o 15
MHz. ROM translates panel sele c tion

freq uency if required . 115 V ac c r 12
V de po wer. S169.95

Elatii·il
F""IItDU EI\lC Y

C OUN TER
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Mode l 114-310-003

$8.25
One of 8 models,
all sure -handed .. .
smooth operatin g
. .. pric ed from
$6.65.

WM. M. NY.E COMPANY, INC.
1614 - 130lh Ave, N,E" Bellevue, WA 98005

Whether you're a " brass pou nder " or a "side swiper"
insis t on the sure, smoo th feel , and the long-lasting
quality that is built into every NYE VIKING KEY.

Prices subject to change.
Avail able at leading dealers around th e world or

wr ite for a descripti ve catalog.

Best for beginners ... preferred by pro's!

NYE VIKI NGSPEED-X

NYE VIKING SUPERSQUEEZEKEY
Fast, com fo rtable, easy ... and tun!

Model SSK- l (shown)

$23.95
Mode l SSK-3 (has
sub-base to hold
any SPEED-X Key),

$26.95

Ul :ll Sl fft n
/lm lII.'M:- "Clollt ~-(l ~. C,)ll TO !Ill ~

flel l OP 'fI[1 :,.:: 1££1 SJl'l'lI[g r---- .~":'K"\i1

,. '" ." . ,,"'~I lo SE f If SCU,l COU 10 COILS
[J~IIX I~ _~__ •

ml.~ r~ (1)
". ,"., ." ~.""" .m ,,,.m,"" ... '"""

• Th is electricaUy smaI180 / 75, 40, & 20 meter antenna ope rates
at any length from 24 to 70 teet _ no extra balun or trensmat cn
nee ded . portable - erec ts & stores in minutes . small
enough lo fit in attic or apartment • full legal power • Iow SWR
over com plele 80l.75, 40, & 20 meter bands • much lo wer eteo
!lopherlc noise pickup than a vert ica l and needs no rad ials • kit
mcruoes a pair 01 specially-made 4-lnch dla . by 4-lnch long
coil s, containing 335 tee t of radiating conductor , ba lun , 50 ft.
AG58 / U COaJi: , Pl259 connec tor , nylon rope & instruction man
ual • now in use by US Dept. of Stat e, US Army, rad io schools ,
plus thousands 01 hams the wor ld over.

TELETJItON CORP. AVAILABL E AT ALL LEADING
Suit, 500 DEALERS. IF NOT. ORDER DIRECT

80.84
. KinlJS Park NY 11754

BM _80..4(1·20 $19.9$ postp~id

Coils only (,.ir of4~ ~i~. special coils) $23.95 postp~id

(N. Y. residents add sales tax)

name.....

street ..

town.................... ......zip ... ..
.~close check wHh order • weship UPS u~on reeelpt 01 order · COO's $1 eun

new Slinky@ dipole· with helical loading
radiates a good signalatl 110 wavelength long!

,. t7t:i~ijj~~·p~a~,,~n~1 No. 3.858.220S\il4')f I '

!WC ~O( ~

y

I
N
K

L
s

2 Week
Money-Back
Gua rantee

a lo t of antenna in a little space

add ress _

c ity 'stat e zip _

MOUIN'?

SPECIALS
Plat e xfmr. 4600 Vac at 1.5A
ICAS 230 Vac 60 Hz primary.
wt . 60 Ibs. . $175.00
Plate xf'nY. 3500 Va c at 1.0A
leAS 230 Vac 60 Hz primary,
wt. 41 lb $125.00
Plate x f m r , 3000 Vac at 0 .7 A
ICAS 115/230 Vac 60 Hz pri .,
wt , 27 Ib .. , • . .. . . . . $95.00
Plate xf mr. 6000 Vct at 0 .8A
ecs 115/23) Vac 60 Hz Pri. ,
wt . 41 lb $135.00
Fil xf mr. 7 .5 Vet at 21A CCS
117 Vac 60 Hz ~imary wt .
8 Ib $24.95
Fil Choke bilfil ar wound 3J
Amp rf fi lament choke on
1/2x7 ro d $8.95

HEAVY DUTY
REPLACEMENT

TRANSFORMERS~_

Collins 3OS-1 Plate
Transformer $150.00
Colli ns 516F-2 Powe r
Transformer 85.00
Hunt er 2OO0B Plate
Tran sfo rmer 125.00
ETO A-77D Plat e
Transformer 125.00
Henry 2K Plate
Tran sformer 125.00
Henry 2K -4 Plat e
Transformer 135.00
Henry 3 K-A Plate
Transformer . ... _. . . 150.00
Heath Mara uder HX-10
Transformer 75 .00
*A11 Heavy Dut y Repla cement
Transformers are positively
guaranteed to run cooler and
last longer than the original
units,

5325 Annette ' EI Paso, Te xas 799 2 4
T elep h o n e (9 15) 568-9 7 0 2 o r (9 15) 75 1-4856

CUSTOM TRANSFORMERS

All tran sfo rmers are manufactured to r igid commercial q uali ty
speci fications and each carries a 24 m onth guarantee} Write
today f or a free quo tation on an y transform er. Choke, or
saturable reactor.

Peter W. Dahl Co.

call

o Payment enclosed
(1 ext ra BONUS issue)

o Bill me later

magazine
Peterborough NH 034581S

name _

o Address change only
o Extend subscr ipt ion
o Enter new subscript ion
0 1 year $10 ,00

Write t o :

Let us know 8 weeks in advance so tha t you wo n't miss a single
issue o f 73 Magazine.

Attach o ld la bel wh ere ind icated a nd print new add ress in space
p rovide d . Also inc lude yo ur ma iling la be l w he never you wri te
co ncer n ing you r subscrip t io n. It helps us serve yo u prompt ly.

- - -- --- - ----------- ---------------- - - - -
l ...,J If you have no label handy, o rm t OLD address here . :

!lIJ 'I CQ name call l
I " ,
I ...,J :
, X; address I, - ,, ,,- ,
, "- I
: <;( city stat e zip IL. __ ____ _ -'
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.50 1.25

.3 7 1.25

.23 1.10

2.40 6 .00
1.25 3.00

.87 2.05

PALOMAR ENGINEERS
BOX 455. ESCOND IDO, CA 92 025

To US (all K,W)..5c per card, to other hams
or ISWLs-4c. 10 percen t discoun t to rnem
ben; o f part icipating clubs - just send me a
list of members' calls & a single address.

W71ZH aSL SERVICE
Box 1798 7-S

Tu<son, AZ 85] 31

you can,
The ETK (Electro nic Touch Keyer)
processes input s a nd se nds perfect
dots, dashes, and spaces at speeds of 7
to 55 wpm. The LED indicators dis
playing dots , das hes, and spaces serve
as a visual training aid for the less
proficient CW operator, 17 Ie's, relay
output, side tone speaker, 120 VAC.
Inquiries Invited.

for only 145.00

i
.. Ifncludes Instruction bookl

~ I Order direct from:
CD P.o. Box 1125

"- - • Kent, Washington 98031

Instruction Book 1.00

QSL FORWARDING

Ch ar ts~. thow uH Plr tOO turns. Uw i,o n powder
tor o ids '01'" tuned c ircu its . Use ' ... ril1 loroids fo r
br Ndbl;nd trensformers. Q1 fo r .1·70 MHz, 02 for
tG-l50 MH, .
Ferr ite hQ!h 20-500 MHz Ifi t I t s wir e} $2.00 Doz.
Wideband chok.s 20-500 MHz IZ- 85O o h m1ll 95i' Ea.
Spec:ify cor. size and mi • . Pac k I nd ship 50tIUSA and
Ca nada. Air p erc e! post del i"..., wor ldwide $ 2.00; 6 %
tax in Calif.; Fas t w rvice; Cor es shipped fr om stock 'IIi.
first c lass m e;1 or ai r, Send for fr.. brochur•.

JAG TE NNA ELE CT RON IC
13850 Victo rin
Tracy Quebec . Canada

Ready to u~ b ro..d b..nd d ipo le eo m ·
pte re with ce nt ra l ins ula t or a nd S023 9
co n nector e nd Ins u la t or co mplet ely

~~::r ~~~~e~~~·. igo~e7e~t~. $~9~~
40/1 5 meter - $27.50. 20 m eter 
$ 23 .50.
5 b ..nd ~rap d lpo fe KIT comp let e.
Inc lu des 80- 40 tra p . cene... l .. 00 end
il1$ulator ante ru\oll. Wile. 100 f~d o f
RG 59 . 1 '1'1259 connec~or ..00 instruc
ti o n she et . .. $ 35 .00
Fiberglau central ins ula tor simi.l.o.r to
pho t o above. 10 0 0 lbs test • . . $ 5.9 ;;,"".

DOUBLE BAZOOKA
DIPOLE

LOGIC PROBE KIT

- t
$14.95

( plus shipping )
Now! A Digital Log ic P robe kit at a realis t ic
pric e . Red, Green . and Yellow lig ht em itti ng
d iod es signa l the p resence of log ic le vel s
en cou n tered in d igi t a l c ircu it ry . U t il izatio n
01 trans ist or and in tegrated ci rcui t sw it ch ing
t echniques permi t th e DIG APEAKE·A to
indicate logic 1, logic 0, and puls ing c ir cui t
con di ti on s. Com pl et e ki t inc lud ing ea sy
in structi on s is ava il ab le now f rom .

Chesapeake Digital Devices Inc.
P.O. BOX 34 1

Ha vr e de Gra ce. Md . 21078

It PayS To

Consumer Pricing Service
P.O. Box 454

Som erviUe MA 02 143

Station Identifier
$110

Consumer Pricing Service will
be glad to tell you. Wholesale,
retail, trades and insurance
apprai sals, by an independent
service with your interests in
mind .

Send us a list of your gear
show ing opt ions, age and
condition of each item, an
SASE and $5 .00 for an imme
diate quote.

You will also receive at no
additional cost our brochure
on how to get the most for
your gear, alo ng with some
tips on bu ying new and used
ham gear.

.-t'- ol s · I CO 5964 W. COLUMBIA PLACECO•• • -, 19na OENVER,COLORAO080227

CWID-51 provides
._'" automatic ID for repeater

stations in perfect Morse code. Has
factory-programmed IC memory. Brochure

describesCWID-51 and CWID-50 ($75).

DON 'T SETTLE FOR LESS
TH A N YOU R GEA RS
AC TUA L VA LUE. ACT
TODA Y AND SAVE A
BUNDL E.

Pl-259
SO-239

What isYour Gear
Really Worth

SST T-l RANDOM WIRE ANT ENNA TUNER
Th., SST T ·1 Antenn a Tun .,r g e ls
yo u o n 1 60-10 meters with a
rand om le n£th of wire . In use b y
aJnll.le urs fo r 4 )·ean. See otber ad
Uili issue . CO D OK b y phone :
( 2 1 3 ) 3 76- 5 887 or o rd er by mail.
SST Electronics , P. O. Bo x 1 ,
L awnd ..ie . CA 90260 .

SS T Etectrcrucs , PO Box I , Lawndale CA 90260
(2 13 ) 37&-5 887

Either Plugs OR Sockets

5 for $3~o~-
PAID

N.J . residents add IBeSil les Tax

Send SASE f o r o t he r C on ne ctors.
COAKIT P.O . 80x IOI-A, Du mo nt , N. J . 07628
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l.00
1. 00

.60

. 25

. 75

. 30

. 75

.5O

. 30

. 70

.50
.5 0
. 50
. >5
.55
.65

1. 00
.25

1.00
.75

1.09
1. 10
1. 00
. 90
. 90
.90

1. 20
1.00
1. 40
1. 00

. 80
1.00
l. 00

. 90
LOO
. 80

l. 00
l.00

.29

.29

. 59

.59

.29

.29

.69
1.98

.69

.69

.29
1. 50

. J'

2.25
.65

1.50
.65

2. 00

TTL
.s . 16 74L72.

.18 74n .

. 16 74Ln.

. 21 7474 .

.1 8 74H74.

. J O 7"75 .

.2" 7"76 .

. 25 74L78.

.2 5 7"80
• J O 7"83
.1 8 7"90
.30 7"92
." 5 7" 93
. 35 7"95
.1 6 74L95.
. 25 7"107 .
. 1B 7"110 .
.JO 7'+123.
.2 9 7'+125 .
.1 5 7'+145.
.3 0 7'+15".
.30 7"155.
. 15 7"157.
.89 7'+163.
.5 0 7416'+.
.80 74165.
.80 7"166.
.16 74174.
. 30 74177.
. 16 7"178 .
.25 74180.
.16 74192.
.25 74193.
.25 74197.
. 16 75"91.
. 20 75"92.
.90

410 (RCA) 200V-IOA

EACH $1.75 10 f or $15.00

CO!4PLETE K. IT S7.95 per (Ii9it

NPN T0 3 POWER
TRANSISTORS

COMPLETE KIT $6.25 per di9it

EACH $.90 10 fo r $6. 95

2N3055: PO-lISW: VC E- 60V;
HFE-50; Ft-JDK.

CD-3 COUNTER KIT
This kit ca n be prograrrmed to count
to any m dulu s: 2- 9 fo r one kit , 2
99 fo r two tits. etc. Inc 'ludes all
as in C0-2 , 2 resistors, 3 diod es.
but .... ithout the 7475 quad lat ch .
Per fect for displays of seconds.
etn cte s , hours . etc. Full
tnst rcc ttces i nclu ded.
When ordering pl ease specify s tncte
di9itS or panel s of up to 10 di gits
(with al l tnterconnects },

Silflilar to Nat io nal LHOO21.

~
~~~~:~ ~~~\i~~e~P~~-m'0 an e-ptn TO-3 packa ge.o 0 - Capable of la r ge out-

, • put cur rents . Complete
" data in cl uded.

o $4 50 each 5 for $20.00

LED Display pac OIP RC Network
2 0U J • J digits eech, 50 assorted 14 and 16
a ppr oximat el y . 1" maq- pin IC packaqes contai n-
n!fi ed digHs in d 12rwm.'., ~ '. 1ng precis ion re si s t or s
pl n DIP. with data ~"i3;,; and capacitors-no data

$1.98 TlTT avai l abl e $1.98

Transistor Sale! lli>
2N5964 - HEPS0005. NP~ . 150V~

,

hCh 15¢ 10 for 51. 00 I...
2N4248 - HE P715. PNP, 40V. ~

Each 15¢ 10 for 51.00 I~..~.:illlli - NPN , I. 8W. 40V

Each 20¢ 10 for $1. 75
2N4400 NPN Tr ansistor: TO- 92
""""iiCr-40V; liFE·50; Ft -200M.

EAC H S .1 5 10 FO R $1. 35 .. "

--

PCB verti cal mount
el ect r ol yt i c capa ci t or s .

2" Ionc , 3/ 4" did.

59C ea.10 for$5.00

Type KHP Rel ay
4 PDT 3A Contacts

24V DC •• $1.50
(550 co il }

120V AC.. 51. 75
nc. s ~1A co il )

TEN for $12.50

PCB vert i cal moun t 6.8 P.fd~
tanta lum capacitors - 5V
shown '> actual s ize . ......

~
zse eacn

33 p.fd

lOY- 4. 7 ,. fd

16V

=.~

I
-~ 12VDC Relay
~ OPOT - l A Contacts

I I ~, OUlens Ions.
\ 11 ,11/1 6" x 13/16- x 15/1 6-

Pr UDe . "11th PCB pins 5
SOD ohm COlI, Rated
12V. and works well

EAOI S1.35 at 5V.

Or der s under 57.00 add $1.00
postage and handl t nq . Resi 
dents of Cal. add sa l es tax.
Order s shipped promptly. 510
mini mum on C.O.O.s .

Send astamp forour lIyerlisting
more money-savingbargains!

25K Tri mmer

CircuH Board Type~:. . •

Each $.20 -
10 fo r $1.50

Money back
guarantee!

BRBYLOn
ELECTROniCS

Printed

M<li l o rders to:
P.O. Box 41778 4811 Myrtle Ave.
Sac ramento, CA Sac ramento. CA

95841
Phone (916) 334-2 161

High Quality PCB
Mount ing Ie Sockets

S p1n 5 .19
14 pin .19
16 pin . 21
24 pin . 55
28 pin .7 0
40 pi n 1.10

14 pi n wi re wr ap scceere-c
901<1 t nt er, 101'19 l eads . by
Texas Instrl,ll!lents.

Each 5 .35 10 for $3.00

lO- l N914 SILICON SIGNA L '.
DIODES IN ONE PACKAGE. 25C sa
20 LEADS Al TERNATEL Y • Ten for

~~~~~gTi ~~~. NO COMMON $2 .25

93410 - 256)(4 RW (256 word x I bi t)
~ly pecceed, H1!lh Sceed (4Q ns) ,

Open cou ec t c.. Output. 16 Pi n alP
.... i th data. CNL Y 51- SO 10/ $12.95

Linear pac
CO assor t ed 1tnee rs In

nrini .ll:P cr- TI) - ~~741 00
aec , Lr.307 op all'p. l"
701 RF- IF cll:lp. wi t h data
and circui ts $1.98

MEMORIES~
2102·2 MaS 1024 BIT M[MOR; '·~

14 PIN DIP ON CARRIERS

O~L Y 51.60 TEN fo r 515.00

LEO pac
'\0 )ssor~ed discrete

lE (l's-green. red, and
in f ra -red, .... ith data.

$1.98

~
·12~~tr~:~~::~l U9

i nto a [liP socket
· 5K and 200K
. \1" x ,"," x It"
- 4 lea ds s paced .3" x .2"
Each $.65 It) f or 54.95
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WEATH ER SATELLIT E HANDB OOK
Simple equipme nt a nd methods fo r

gett ing good pictures from t he wea the r
sat ellit e. Ante nnas, rece ivers, monitors ,
facsimi le yo u can bui ld , tra cking, auto
mat ic co ntro l (you don' t eve n have to
be home). Dr . Taggart WB8 DQT $4.95.

T EST EQUIPMENT LIBRA RY
A fo ur vol ume anthology th at yo u wo n ' t

find a nywher e for th ree times t he-price! The
edito rs; Qf_73 present a co m plete guide to
testing th at is bo th bas ic and co mplete and
aimed at everyone fro m beg inners to a ma teur
Extras. Everythi ng fro m ho w to test diodes t o
freq ue ncy co unt ers. Plus a cumulat ive inde x
.. . all in 73's a ll new TEST EQU IPMENT
LIBR AR Y Vol. I - Vol. IV.

Vol. I - Component Testers - $ 4.95
Vol. II - Audio Frequen cy Test ers - $ 4 .95
Vol. III - Rad io Freq uen cy Test ers - $4.95
Vo l. IV - Ie Test Equ ipment - $4.95

VH F P R OJ ECTS FOR AMATEUR AND
EXPER IMENTER

A m ust fo r t he V HF op. Opening chapters o n
operat ing practi ce s a nd gett ing st art ed in VHF,
both AM a nd FM, fo llowed by 58 chapters o n
build ing useful test equipment , mod ify ing exis t
ing and surplus gear . $4 .95

The Fascinating World of
RADIO COMMUNICATIONS

- -=--"
7~ · ...,

1001 PRACTICAL EL ECTRON IC CIR CUITS
Tab's new 1001 circui t s is available fo r o nly
$9 .95 ppd . The next ti me you want a circu it for
just abo ut a ny t hing, eat yo ur hea rt ou t that yo u
d idn 't se nd for t h is boo k t he f irst t ime you read
a bo ut it . You 'd better o rder the boo k right away ,
befo re they run o ut. $9. 95

RF AND DIGITAL T EST
EQUIPMENT YOU CAN BUILD

R F burst , function, sq uare wave genera to rs,
variab le leng th pu lse genera to rs - 100 kHz
mar ker . i-f a nd rf sweep ge nerat o rs, a ud io osc ,
af l rf signa l injector, 146 MHz synt hes izer, di gital
reado uts fo r counters, several cou nter s, p resceter,
mkrowa vemeter, etc. 25 2 page s. $5.95.

SSTV HANDBOOK
This excellent book tells all abo ut it, fro m

its histo ry a nd bas ics to t he present sta t e of
the art techniqu es. Con tain s c hapters o n
circ uits , mo nitors, cameras, co lor SSTV, test
equipment a nd much mo re.
Hardbound $7 Softbound $5

4 FASCINATIN G WORL D OF
RA DIO COMMUN ICATION
Inter est ing stories of t he h ist ory of radi o
pion eering and disc ove ry. Also inclu des th e
fu ndamenta ls of br oadcast band DXing. A
m ust for every radio ama teur. $3.95.

lloo2-_ fIII_

-~.:::=-

~~

REP EATER

II~~': I
~ ii ..,
W I,

VHF A NTEN NA HAND BOO K
The NEW VHF Ant enna Handboo k d et a ils
t he 't heory, de sign a nd co nst ruction of hun
dreds of di fferent VHF a nd UH F a nte nnas . ..

A pr ac tical book wr itte n fo r th e average
amateur w ho ta kes joy in bu ild ing , not t ull of
co mple x fo rm ulas fo r th e design e ngineer.
Pack ed w it h fabu lo us antenna pr ojec ts yo u
can buil d . $4 .95

7 3 DI PO LE AN D LONG-WIRE ANTENNAS
by Edward M. No ll W3FQJ
Th is is the first co llect ion of virt ually eve ry
t ype of w ire a nten na used by amateurs.
Includes di mensio ns, co nf igura tio ns, a nd de 
tailed co nst ruc tio n data fo r 73 di ffe rent
a ntenna types. Ap pe nd ices descr ibe the con
st ructio n of noi se bridges, line t uner s, and
data on measuring reso na nt t req ue ncv,
velocity fa cto r, and sw r. 160 pages . $4 .95

Pra cti cal Test Instrum ents You Can Build
37 simple te st instruments yo u can make
co vers VOMs, VTVM s, semi conduct or test ing
un its, d ip meters, watt meters, and just about
a nything else you might need around the te st
lab a nd ha m shack. $4 .95

1 - --

~
Boo

NEW RE PEATER AT LAS
Hundreds of new listings . . _ list ed by both
loca t ion a nd freq uency .. . dual list ing, in
valua ble for yo ur ca r . . . f ind those repeaters
as you travel. This is the ON LY co mplete list
of repeat ers bei ng publ ished. Almost 3000
repeaters listed in this issue ... repeaters from
all ov er the ent ire world . o n ly $1.95

73 VERTICAL, BEA M AND TR IANG LE
ANTENNAS by Edward M. No ll W3FQJ
Desc ribes 73 d iffe re nt anten nas fo r a mateurs .
Each design is the result of t he aut hor's ow n
experim ent s: eac h has actua lly bee n bu ilt and
a ir-tested. Inctudes appendices covering t he
co nstruct ion of noi se brid ges a nd a nte nna line
tu ners, as we ll as methods fo r measuring
resonan t frequen cy , velocity factor, and
sta ndi ng-wave rati os . 160 pages. $5 .50

IC OP-AMP COO KBOO K
by Walter G. Jung. Cover s no t only t he
basic t heor y of t he IC o p a mp is great
detai l, but also includes over 250 practica l
circ uit applica t io ns, libera lly illust rated .
592 pages, 5 Y:! x 8 %, soft bou nd. $12 .95

2M FM HANDBO O K
Co nt ai ns almost every co nceiva ble circuit

t hat might be needed for use wit h a repeater.
All ci rcu it s expl ained in deta il. All aspects
co vered , fr o m t he op erator to t he a nt enna.
$5 .95

73 MAGA ZI NE . PETERBOROUGH NH 03458
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MY COMPUTER LIKES ME
... when I speak Basic .. .A tbrecm

An int roduct ion to Basic . . .
simple enough for yo ur kids. If you
want to teach ' Basic to anyo ne
quicklv. , t his book let is the way to
go. $2 .00 pp.

HOB B Y COM P UT ERS ARE
HERE
An a n t ho logy of co m p ute r
a rt icles from 73 - a must if y ou
loan art icles to fr-iends. Thi s keeps
t he easy to rea d basic info rmat io n
a ll in o ne place for q uic k ref er
e nce. O n ly $4.9 5

TTL COOKBOOK
by Do na ld Lancastec, Expla ins wh a t T T L is, ho w it
works, and how to u se it. Discu sse s pr act ica l
app lic a t ions. su ch as a digi ta l cou nte r and di sp lay
syst em . events co u nter . elect ro nic stopwat ch.
d igit a l Vo lt me te r, an d a d igit a l t ach omet er . 336
p ages; 5Y~ x 8 %; softbou nd . $8.95

m.
-.··· ····.

t-',
, I

MY
COMPUTER
LIKES
ME'

RTL COOKBOOK
by Do n Lan ca st er . Expla ins the how an d w h y of
AT L ( Res isto r-Tra ns istor Logic ) and gives design
inf ormati o n t ha t can be put to practical use . G ives
a m u lt itu de o f d igita l app licatio ns rang ing fro m th e
ba sic switch to t he soph ist ica t ed . coun te r. 240
pag es ; 5 % x 8Y. ; soft b ou nd . ---- $5.50

A llow 4 to 6 weeks fo r delivery.

___~ t ;~~:;. b!l,J. ""r.llir.
~:=:. ........

ur~ SP/' J --

~~::I1-
5

1 S~' W- "d ~~"... ~,M

OS Ggi !lOrn<! !Jou can 00proud of... end- seve mon oy I
ON LY $ 6 fo r 25 0, $ 10 fo r 500, $ 15 for 1 ,000, and $ 20 for
2.000.

How can 73 make suc h beaut iful ca rds, printed o n t h e b est
coated st oc k, ava ila b le for about ha lf t he regu lar cost?

T he world a nd satell ite a re printed in blue, your nam e,
add ress a nd ca ll a re in b lack . The OSO info rmat io n is a sta nd a rd
form o n t he back. DOMESTI C O R DERS ON LY

Computer Progra mm ing Handbo o k
. .. Peter Stark K20AW

A com plete guide t o comp ute r programming
and data processing. Ind udes many worked out
examp les and histor y of computers. $8.9 5

Soft ware & Har dwa re exposed
to t he co re . Wrinen fo r th e
non -PhD co m put er hobbyist
who wants to kno w wha t 's new .
$ 2 . 00 e a ch at newsst and .
$ 15.00 for 1 year su bscript io n .

Wha t T o Do Afte r
You Hit Retur n

PCC's fi rst book of co mputer
ga mes . . . 48 di ff er ent co m pu te r
ga mes y ou ca n pl ay in BASI C . ..
pr ogra ms, de scri pt ions, much ly
illust ra t ed . Lu na r landing, Ha m
m ur abi, K ing, C ivil 2, Qubi c 5,
T a x m a n , S ta r T re k, Cras h,
Ma rket , etc. $6.9 5 pp.

mI!mJ
IS HERE!

BASIC. . . by Bob A lbrecht, e tc.
Self-teaching gu ide to th e co m

puter lan guage you wiII need to
know for use with your microco m
pute r. 324 pages. This is one of th e
easiest ways to learn co mpute r pro
gramming.$4.95 p p.

BRAND NEWI DICTIONARY $15.95
Th is n e w m ic ro co m p ut er d ict ion ary f ills t he urgent need for a ll
co m puter peop l e, e ngi neers , sc ient ists , i ndust r ial ists, co m m unica
t ions peo p le - a s pr o f e ss ionals , a mateu rs . tea ch er s, or student s - to
b ec o me qu ickl y acquainted w it h t he t e rm in o log y a n d n om en c la tu re
of a new revolut ion in compu t er co n t rol ca p a b ilities in a reas that
p er va d e most of ma n ' s d a ily ac t ivit ies .

Ove r 5 0 0 0 d efinit ion s and exp la nat ions of t er m s a n d co n ce p t s
(7 0 4 p ages) re la t ing to m ic ro p ro c essors , mic roco mp uter s a nd
m icroc ont ro llers. T h e re a re a lso se pa rate appe n d ices o n: p r o gram -

MICROCOMPUTER ma bi e c a lc u la to rs ; m ath a nd s tat ist ics d eflnl
tions; flo w chart sym bo ls and t ech n iq u es;
b ina ry n u m ber sy stems and sw itch ing

Dict io na ry &G u ide t heory ; sym bo l char t s an d ta bles; summar ies
of BAS IC FORTRA N a nd AP L. In add iti on
t he re IS a co m p rehens ive e lect ro nics!
co m pu t er abbreviat io ns an d acr o nv ms
sec t ion .

101 GA M ES IN BASIC
O kay so once you get yo ur

computer up a nd run ni ng in
BAS IC, then w hat? Then you
need some p rogram s in BAS IC,
tha t ' s w ha t. Thi s book has 10 1
ga me s for you, f rom very sim p le
t o real b uggers. You get t he
games, a d esc r ipti on of the games,
t he list ing to put in y our co m
p uter a nd a sa mp le ru n to show
you ho w they work . Fu n . A ny
o ne game will be wo rt h more t han
t he price of t he bo o k fo r t he fu n
you and you r fam ily will have
with it . $7 .50 postpaid .

1976 BINDERS - Red Binders w it h go ld le tt erin g keep yo ur
197 6 7 3 ' s saf e f rom being lost or damaged. Each binder hol ds 12
issu es. $6.0 0

BACK ISS U E BUND LE! 73 Maga zin e Class ics, issues co ntai ning
tlundreds of a rt icles & projec t s. Gre at for no sta lgia buffs . 20
co p ies (a ll di ffere nt) for $8 .00.

73 MA GAZINE . PETERBOROUGH NH 03458
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NOVln rHfOR~ IAPES

I . · " \

SET OF FOUR
TAPES

only $15.95
'-..-

' NOVICE THEORY TAPES,

The ONL Y Complete .
License Study Guides

FCC exams got you scared?
F rus tra ted by t heory fundamenta ls?
There's no need to worry. 73's four
License Study Guides will he lp you
breeze t hrough any of the fo ur tough
exams! T hey are t he ONLY guides w h ich
cover A L L t he material yo u will have to
k now. Many amateurs fi nd t hat o ne
quick reading t hrough o u r gu ides is
enough to get t hem through w ith no
sweat .

ADVANCED
$3.95

EXTRA
CLASS
$4.95

AMATEUR
RADIO

ADVANCED
CLASS

LICENSE
STUDY
GUIDE

Yo u' ll be asto unded at how rea lly simple the theory is whe n you hear it
exp lained o n th ese tapes. T hree tap es of th eo ry and o ne of quest ions a nd
a nswers from t he latest Nov ice exa ms give yo u t he edge yo u need to breeze
th ro ugh your exa m.

73 is in t erested in hel pi ng get mo re amateurs, so we' re giving yo u t he
complete set of four ta pes fo r the incred ib ly low price of ON LY $15 .95 .

Scie nt ists have p rove n that yo u learn fas ter by listening than by reading
because you can playa casse tte ta pe ove r a nd over in your spare t ime 
eve n w hile you're dr iving ! Yo u get mo re a nd more info each t im~ yo u hear
it.

Yo u ca n't pr o gress wit ho ut sol id fundamentals. These fou r ho u r-lo ng
tapes give you a ll the bas ics you' ll nee d to pass t he Novice exam eas ily.
You' ll have a n u nderstand ing of the bas ics which wi ll be inva luab le to you
for t he res t of you r life! Can yo u afford to ta ke you r Novice exam without
first list ening to your ta pes?

NOVICE
$4.95

AMATEUR RADIO
GENERAL
CLASS
UCENSE
STUDY
GUIDE

l;.\u""'"~
l~~
~~

GENERAL
$5.95

novice
theory

tapes
Star t l ing
Learning
Breakthrough

H/76

lJ Microcomputer Dictionary - $15 .95
u My Computer Likes Me - $2.00
o RTL Cookbook - $5.50
OTT L Coo kbook - $8.95
O What To Do After You Hit Ret urn

- $6.95

0 101 BASIC Compute r Game s - 57.50

o Te" Equ ipment Library
o Vol. I - Com po nent Testers - 54. 9 5

o Vol. II - Aud io f reque ncy Tesle" - $4 .95
o Vol. III - Rad iO Frequency Test ers - $4.95
o Vol. IV - IC Test Equipment - $4 .95

o VHF Anten na Handb ook _ 54 .95

o VHF Projects - 54 .95
o Weathe r Satellite Handbook - $4 .95
o KILOBAU D - 1 year su bscri pt ion - $15 .00
o BASIC ~ $4.95
o Computer Programming Handbook _ $8.95
o Hobby Computers Are Here! _ $4.95

Four Speeds Available ,

o Practical Test InSlr ume nts - $4.95
o Repeater Atlas _ $ 1.95
o RF and Digital Test Equipment - $5.95
o Fasc inat ing World of

Radio Communicat ion ~ $3 .95
o SSTV Handbook

o Soft ($5 .00)
D Ha rdlS7. 001

o Study G uides:
o Novice _ $4.95
o Genera l ~ $5 .95
o Adva nced _ $3 .95

D Ext ra - $4.95

NEW CODE SYSTEM

O Q SLs

o Sty le W
O St yle X

o 250 tse.oo:
o 500 ($10.00)
01000 1$15.00)
0 20 00 ($20.00)

o Ie Op·Amp Cookbook - $12.95
o 2M FM Handbook - $5.95
073 Dipo le Antenn as ~ 55.50
0 73 Ver t ical Beam Ant enn as. _ $4.95
0100 1 Circu its - $9 .95

o Back Issues 1$8.00l
o Recent
o Mjd.years
o Vintage

o Novice Theo,y Tape. (515. 9 5)
o Codc Tapes

D 5 WPM ($4.9 5 )
o 6 WPM ($4.95 )
D 14 WPM ,($4.95 )
0 21 WPM ($4.95 )
o All fou r fo r $15 .95

o Bumper St ickers - SOd
0 19 76 73 Binders - $6 .00

FOUR TAPES for $15.95
$4.95 EACH

I
I
I
I
I
I

TOLL FR EE Call (800) 258-54 73 or (800 ) 251-6771 D Cash enclosed D Check enclosed D Money Order I
Name Bill: 0 Amer ican Express 0 Bank Americard I

D Maste r Charge
M_ I

Credit Card if. Inte rbank # I
__ _ _ __ _ _ ~a~ Z~ ~xPiration Date Signat ure =.J

73 MA GA ZINE. PETERBOROUGH NH 03458

6 WPM T h is is t he pract ice anywhere and yo u' l l be mo re 21 WPM Code is what gets
tape f o r the Novice and Tech" tha n prepared for t he easy you w h e n you go for t he

5 WPM T his is th e beg in - ni ci an licenses. It is made up FCC exam. Extra Class lic ense. It is so
ni ng tape for people who do of one so lid hour of code, sent embarrassi ng to p aruc .o ut just
not know the code at au. It at the official FCC sta nda rd 1 4 WPM Code gro ups b ecause you, d id n't prepare
ta kes them t hrough t he 26 (no other t a p e we've h ea rd a ga in , at a b r is k 14 per so you y our se lf w it h this tape.
le t t ers , 1 0 n u m b er s and n e e- uses th ese sta nda rds, so ma ny w ill be a t . ease w hen yo u 'sf t - - -T h o u gh this is only o n e word
essa rv punctuatio n, comp lete p eop le f lu nk t he code w hen down in fron t of the stee ly f a st e r, the code groups are so
with p ract ice every step of t h e they a re suddenly - u n d e r eyed gove rnme nt inspector d iff icult t h a t you 'll a lmost fa ll
way u sing t he n ewest b litz pressu re - faced wi t h ch a rac- a nd h e starts se nd ing y ou p la in asleep copy ing the FCC stuff
teac h ing tec h n iques. It is te rs sent at 1 3 wpm and language at on ly 1 3 per. Yo u by com pariso n. Use rs report
almost mi racu lous! In o ne spaced fo r 5 wpm ). Th is tape need th is extra margin t o o ve r- tha t they can' t b e l ieve how
h o u r m any peop le - in cl u di ng is not m emor izab le, un like the come the panic wh ich is un i- easy 20 per reall y is wi th th is
k ids of ten - are able t o zany 5 wpm tape, s ince t h e v ersa l in the test s ituations. f an t a sti c one hou r t ap e . No
master t h e code. The ease of c o d e g roups ar e e ntire ly ra n - W he n you've spent your one who c a n copy these t a p es
learni ng g ives co nf idence t o dom characters sent in gro ups mo ney a n d time to t ake the can possibly fail t h e FCC t e st .
begi nners who might other- of f ive . Practice t h is o n e dur- test you' ll tha nk heavens you Remove a l l fear of t he code
w ise d rop ou t. ing lunch , wh ile in the car, had th is back breaking tape . fo reve r with t hese tapes.

ONLY 4 for $ 15 .95 1 73 is in t he pub lish in g business, n ot tap es , so t h ese are p riced m uch lo w e r than anyo ne e lse cou ld sell t hem. Have
you ever seen o ne ho ur c assette s f or u nder $67 For 1st class mail a dd 250;{pe r tape o rdered. -

TO ORDER , CHECK DESIRE D IT EMS FROM THE FO L LOWING llST:- - - -- -- - - -- -- -- - - - -- -- --

I
I
I
I
I
I
I
I
I
LCitv--- - - -
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MCl44 12 UNIVERSAL MODEM CHIP
MCI44 12 contai n, a complete fSK modulator e nd de -mod
ulator compatib le with foreign a nd USA communication"
(0- 600 BPS)
f EATURES,

. On chip crystal a'cil lat ar
• Echo ,up pre"ar di,able lone generalor
. Origi nale and answer mode,
. Simplex, half -du plex, and ful l duple x operat ion
.On chip sine wave
.Modem sel f te,t mode
•Selectable data role s: 0-2 00

0-300
0-600

.Slngle , upply
VDD=4.75 to 15VDC - FL suffix
VDD=4. 75 to 6 VDC _ VL , uffix

TYPICAL APPLICATIONS,
,Stand a lone _ low ,peed modems
.Built _ in low ,peed modem,
. Remote le rminQIs, oc cou,ti c couple"

MCl4412 fL. ••••• •• ••••••• ••••• •• •••• • • • •• •• 528. 99
MCl441 2VL. • •• ••• •• • • ••• •••• •• •• •• • ••• .•• . 521.74

6 pages of dolo . . •• • •• ••• •• • • • ••• •• • • • . .60

Crysta l for the abave • • • • • •$4.95

PROJECT O FF TO A SHAKY STA RT ?
G ET GO ING IN THE RIGHT DIRECTION
WITH HEL P FROM TRI _TEK

Ron
GOLD CHIP

Li n e a r In t e grated Circuits

Brand new proce ss by RCA in which the a lumin um meta lizoti on
1.0' bee n reploced by gold . The chip is then hermetica lly ,e ol_
ed . What thi, mean, to you i, unprecedented re lia bil ity and
uniformity . Ploslic port' thaI meet mi l , pecs ! !
Tri-Tek i, proud to be the first to bring th is new leve l of
performance to you ot SURPLUS PRICES. Why buy regrade,? ?

CA301A• • lmproved,ge nero l purpose op-amp, 8 pin dip •• 59~
CA307 Super 74! ap-amp . 8 pin dip 52~

CA324•• •Compen,oted Guad op-omp, 14 pin dip••••• $1.80
CA339A•• Low offset Goad comparato r. 14 pin dip • • •$1. 59
CA741C. .Fo mous general purpose op-omp , 8 pin dip •• 45<;
CA747C. .Generol purpose dool op-om p, 14 pin dip •• • 82~

CA748C. . Externoll y compen' oted 741, 8 pin dip • • • . . • •49~
CAI458• •Ge nera l purpose duol op-amp . 8 pin dip • •• • • 69<;
CA3401• •Quo d ' ingle supply (5-1 8V} op omp. 14 pin • • 89~

Anolher ,uper buy from RCA. ~A555 ti mer. 8 pin dip . 59~

10 AMP VO LTAGE R"!G ULATOR
MPC1000 i, a 10 Amp positi ve voltoge regula·tor adju'table
from 2 to 35 VDC. 0 . 1% line and load reg ulat ion wit h
0 . 005% peroC tempera ture . tabil ity. Can be fold-b ock
limited . Here is high current, high powe r with minimlll!' ~.

bother.
MPC- 1OOO. . . . $16 . 85
Specs for obove ,~• . :":.-.~ • .-, . . . . . . . . . . . . . . • • • • .•• •••60~

INTRODUCTIO N TO MICRO CO MPUTERS
New book from O SBORNE.
The nrst edition of this <:Ia" ic wo, 0 hug" succes, . Now,
due to the growth of informat ion on·the , ubject O,borne ho,
exponded the work in to 2 vol ume, . Vol I Covers basic
concepts , Vol II d;sc l.\S,e, rea l world micro computers.
IMC-00 2 Vol l. $8. 00
IMC-002 Vol 11 iii
' NOT HERNEW BO OK FROM O SBORNE .
"8080 PROG RAMMING FO R LO GIC DESIGN" explai ns
how on os:sembly language program within a microcomputer
,ystem eon replace combinatof ia l logic for logic d,,-
, igners, programmers or anyone who i. inter ested in ....01 orn
powerful app licat; ans of the ubiquitous 9080.
PLD-4001 $8.00

5 DECADECO UNTER'"
MC14534BCP is a 5 decode real time counte r with multip lexed
BCD outputs. Ca n be ca, coded for longer counts . Typica lly
5MHZ aperot ian at 15 Vo lts.
CMO S st ruct ure for low powe r consumption . ~,~.~_

MCI4534BCP••• , • • • • •• • • • , : . • , • •••• ••••• • • •• ••• $11. 25

N fNI NATION AL BOO K- - - LlN EARAPPLICATIO NS VOL II
Toke. up whe re Vol I left yau- -A ll the latest linear devic e, .
Along with Vo l I you hove " grea t .0u rCe of oppli cotio n
dota on the most widely u,e d device' as well a, new type,
just appe oring $3.2 5

RCA 40673 dua l gate MOS FIT.
2N 5485 N channe l J FET .
2N 5486 N channe l J FIT.

POWER FIT
VMPl is on N cha nnel MO S FET capable of switchtng 1 Amp
in 5nSeco nd, . Ca n be u,e d a, RFpower Amplifier with
powe r gain of 40 db i
VMP). . .••. • . . • . •TO_3. . •• " $9.7 5
Spec, . . .. . . . . . • • • • . • • • . • •• • , •• • • • • • • • • • •60~

CLASS B AUDIO DRIVERS
MC3320 P end MC3321P are pre a mp, and drive rs for c lass B
complementa ry output tron,i ,to rs . Se lf ba lanc ing all ows for
no 'pecial HFE matching of output tran, i,t ors.
MC3320P operate, up to 30V,
89db gain . 52 .2 5
MC3321P opera te' up to 14V.
32db go;n . . .. . . 51.98
Spec , for both . . . . . . . .. • . .40<;

8fdftI2°~;v~;, YA~1 9NtLT~i~t;t;>,N~t~~T~~ •• $3. 95
LINEAR Cove rs omplifie rs. pre-emps, op-"mps , • • $3.95
LINEAR APPLI CATIONS Doze n, of a pplication note, a nd
tec hnical brief, c" vflring Ihe use of op-am p', regulotors,
phose locked loops and audio amp' •• • • • Va l l .. . .. $3. 25
£MQi Ga tes , Flip Flops, regi,t ers, functional b lock, $3
VOLTAGE REGULATO RS. A mu,t for anyone making a
power supply . Complete theory in<:luding t re....farmers,
fillers, heat ,i nks, regulators, etc •• . • . • .• • •• ••• ••• $3. 00
~. Information on MOS " nd Bipolar memorie,
RAMS, ROMS, PROMS and de coder s/en coders •• ••• $3.95
INTERFACE Covers per ip"" ro l driv ers, leve l " ansla tors,
line driver/rece ivers, memory and clo ck drivers, sense amps
di, play driv er orn apto-couplers $3.95

(Oo tside U. S., odd pa,tage for i . 5Ib,\

SPECIAL FUNCTIONS DATA BOOK contains de ta iled
,ntormat lon tor ,pec dy ,ng a nd app iYlf'9 spec ia l amplifiers,
buffers, d ock driver" ana log switches and D/A-A/P
cc",verter products •. . •••• •• • • • • •• • ••••••••• • • • • • $3. 25
AUDIO HANDBO O K contain' detailed discu",ions ,
", c1Ud,ng campiete desig n porti culo" , cover ing 'ma ny
ore(l$ of audio wit h real world design examples ••• $3.25

3 DECADE (lieD) CO UNTER CHIP
MCl45 53BCp consish of 3 negati ve edge triggered
synchronous counters, 3 quod latches and self scan
mult ip lexed i TTL compatib le outputs.
MCI4553 BCp $.8.72
Spec sheets $.6 0

4 DIG IT COU NTER. /Ii\o\\74C926 i, a 4 digit coun ter with
7 segment output . Car ry oUlpu.t for c""ca ding a nd inte rnal
display ,e lect allows outputt ing of counter or set of
interna l lat ches . 3 to 6Voperatio n. G rea t for c lock"
e vent and freque ncy counters .
MM74C926- with,pec.heeL . ... . .. . .... . . . $12. 00

MOS TIME BASE KIT.
O nly ' " X 1. 5" . Input 5 to IS VDC, output i, 60HZ
5'luorfl wove for portab lfl or mobilfl cloeks . PC board i,
drill ed ! MTBK-60HZ $5. 88

REMOTE CO NTRO L TRANSMITTER. MCl4422P i, a 22
cha nnel ultra -son ic remote contro l tron,mitt er I. C. CMOS

oses litt le power and only a few exlernol pos,ive compon- I••••••••••••••••••••~•••••••••••••••••••ents. Applico ttom incl ude TV receiv ers , ,e curity cont rols,
toys, ind......riol cont rols and loeb . 16 pin DIP pl" ,t ic pkg.
MCI44 22P• •• • • •• •• • • • with 'pec' • •• •• • ••• •• •• . . • •$11. 10

TELETYPE CODE CO NVERSION CHiP
MM5220BL canverh 5 l..v..1 Baudot into 8 leve l ASCII. Us..
this eh ip to make your old TTY talk to yoor new computer .
,I,l.M.S22OBL. • •• •• •. • • • • • • • • • • • • • • • • • • • • • • • •• •• . $18 .00

Spec. for the abovfl. . .. . . •• • . 30

t .n r -tek. m e,
6522 ncetn 43t!:O avenue .
ctencate. aaizona 8-5301

phone 60'2 - 931'6949

We pay ,h ipping 01) a ll orders over $10 US, $15 OOign in US funds. Ord ers
under $10, please odd $1 hand ling. Plea.e odd ;nsuranCfl. fo,oI,aster Charge
and Bonk America cords wel come , ($20 min imum> Tfllepho ne ord" rs maybe
placed l1AMto 5PMdoi ly , IYIon thru Fri . Ca ll 602-931-4528. Cheek reade r
. erv ic" cord or .end slamp for our lat "st flYflrs pocked with new and surplus
flleclronic compone nts .
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Carl C. Drumeller W5JJ
5284 N. W. 58 St.
WarT Acres OK 73 122

The
Hellbox All-Purpose Keyer

--keys, mutes, T/R... the works

Fig. 7. Relay. multi-pole, double throw, with a coil that pulls in the armature at 75 volts and
has a 70 110 ft armature dropout point.

transfer the antenna fro m
receiver to tr ansmitter, and to
silence the receiver. Don 't t ry
to add an add it iona l funct ion
of a side ton e keyer. Better
use an r f-powered to ne
generato r for that ! The
hold-in t ime of the relay is
d ete r m in e d b y the
capacitance of the output
c apa c i tor wo rk ing in
conjunction with the dc
re s istan ce 'of th e relay.
Because of this latter variable,
it's not feasible to assign a
value to the capacitor. You 'll
have to expe riment unt il you
find what it takes to hold the
relay in the brief p eriod that
is co mpatible with your
operat ing habits. To eliminate
sparking at the key contacts
(originat ing from the keyer
and not the transmitte r), a
Iow-v al ue resistor (15-30
Ohm s] is used in series with
the outpu t rect ifier. (T he
rectifier serves to isolate the
keyer from the keyed stage.)
Another diode isolates the
keyed stage fro m the keyer 's
voltage sup ply.

The keyer ca n be built on
a small piece of perfboard,
small enough to be tucked
away in most any tr ansmitter.

The use of this keyer will
make operatio n of a simple
t r an sm itte r a lmos t as
co n ve n ie n t as u si ng a
sophistica ted t ransceiver . It 'll
rich ly repay the small effo rt
of buildin g it. And, besides,
building is fu n! _

R/l NSMITTER

"'"

up every hellbox ; check it out
to confi rm that it 'll follow
the usual pattern of pu lling in
at about 15 volts and not
dropping ou t until the voltage
is reduced to aro und ten
volts. You might have to buy
that one big capacitor , but all
the other items shou ld be
available from your co llect ion
o r mooched fro m a fr iend,
one who'll than k you for
reducing his inventory.

T a ke a look at the
schemat ic wiring diagra m.
Note that it uses 6.3 vqlts
from a filament t ransfo rmer;'
jac king it u p wit h a
r e c ti fi er- tripl e r . Th e
mu lt i-contac t relay can be
used to key the osciliatorDN-
and hold it in that state as
lon g as yo u're transmitti ng, to

\
t

inc o r porate d in t o yo ur
t ransmitter with little work
and very J very Iittl e ex pense.
In fact , most of the needed
parts probably are collect ing
dust in yo ur "hellbox" right
now.

Here 's what yo u' ll need .
Five diod es that 'll handle 20
or 30 volts and a couple
hund red milliamperes. A pair
of electrolytic capacitors , at
least 15 or 20 volts and the
more microfarads the better.
Two mo re capacito rs, these
35 o r 40 volts, one of
modera te capa citance and the
ot he r very large indeed. A de
relay (may be yo u' ll need
several in parallel to switch all
the circuits you're plann ing)
of the 24 volt "buck a
bushel" variety th at clutters

de sirab le
ca n be

RECEIVER

\
I~j

ANT [roNA

TRANSMITT ER t

\ RECEIV£ R lIlUTE
;:::.:;
f..-.--

~
411'F 10 0 V

II i7:~?V .,.
RELAY.
II

L--
r 100V 100V 10 0 V,. .,.

1 5-~n "

II

10 0V

" 47 1'F

'" .
10 0 Ol'F.

4 11'F
as v

'0' PnO([ Y

),

T her e ' s a revival of
interest in co nst ruct ing

low power CW transmitters.
Low power does not neces
sarily have to eq uate with
crude or incon venient to
operate . Mo st operators
de s ir e automat ic ante nna
changeover, and most would
like a for m of keyin g that 'll
silence the receiver while
t ransmitt ing, yet quickly and
a u to mat ically restore the
rece iver when there's a pause
in key ing. As a bonus. it 's
pleasing to have th e oscillator
sta y o n co nt inuo usly while
the receiver's silenced, and
t urn off when yo u've sent
that dah-dit -dah and starte d
listening.

All thes e
c har acterist ic s
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CLOCK KIT
$22.95
6 Digit.33" LED

p::z:_ 12 or 24 Hour

The nicest look ing, m ost du rable, most RFI p roof clock on the market.
Featu res include: ex truded aluminum case in 5 col ors, Polaroid lens filter,

quality PC bo ards, and line co rd transform er. A com ple te kit - no extras required.
Colors available: black, gold, silver, blue, bronze (sp ecify ).

Mobile Version, .0 1% accurac y , 12 V de $25 .95
Ala rm Version , 12 hr . only $24.95
T im e base k it , use with any 60 Hz clock . . .... •.. . .. .. .... ..... .. . . . . . .. $4.9 5

LOW COST $10.9 5 12/24 HOUR 6 DIGIT
CLOCK DC-4 LARGE.4" DIGITS

MINI-KITS

FM Wireless
Mike Kit

S2.95

Transmi t up to
3 00' to any FM
b roadc ast rad io.

Se nsiti ve m ike inpu t requi res c rystal
ceramic or dy namic mi ke. Ru ns o n 3 to
9 V.

LED SLIN KY KIT
A grea t attent io n getter whi ch alt er
nately f lashes 2 Jum bo LEO s. Use fo r
nam e badges, buttons, o r wa rning type
pa nel lights. Ru ns o n 3 t o 9 vo lt s.
Complet e Kit $ 2 .9 5

SIREN KIT
52.95

DC-4 inc ludes a ll parts and switches. does not include PC board, case or transformer. DC4
w ill not fit in case as shown above. Case size required, 3" x 5" x 4".

PC Board, drilled and et ched , 3" x 4" . •• •.• . . , . • ••• • • • . .. . . . ... . ... . . . .. . . . . $ 2 .9 5
Tr ansformer,line cordtype ,12 V ac 1.9 8
Transformer, lug mount t ype, 12 V ac . . ... .. . . . . . • • , ••• • , . • • . • .. . . • • • • . . • • . . 1 .4 9

200 m W
audio outp ut.
3 -6V op er a
tion . Uses
3 - 45 Oh m
spea ker .

CALENDAR-ALARM -CLOCK,6 DIGIT

741 OP-AMP SPECIAL 10 for $2.00
Ta ke advantage of a specia l o ne t ime de a l o n fac tory p rime mi ni-dip on -amps. These

were ho use nu m bered fo r Xerox Corp .. but also have the 74 1 number p rinte d o n th em .
This is the LOWEST p ric e in t he USA !

Kit includes all parts , sw itches, PC board, t ransf orm er less case , s ize
req uir ed, approx. 3" x 6" x 5"

Featu res:
. 6 Digit s .5" high LED
. 12/24 hou r format
• Calendar , keeps t rack o f

days in each mo nth
. 7001 ch ip , does it a ll!

30 2 Me.er
WATT Power Amp

Th e fa mous RE class C power amp no w
avai lab le ma il order ! Fou r Watts in for 3 0
Watts out , 2 in for 15 ou t. 1 in fo r 8 out ,
Incred ib le va lue, comp lete with all pa rts.
inst ructions and detail s on T-R rela y . Fu lly
stable, o utput short pr oof, inf init e VSW R
p rot ect ed ! Case not included.
Com plet e Kit $ 22 .95

• T ime disp layed 8 sec.. date fo r 2 sec o r t ime
o n ly, date up o n req uest

• T rue 24 hr. a larm w it h sno oze
• Radi o ti me r, to 9 mi n, 59 sec.
• Batt ery bac k-up , o n c hip time base

S34,95

600 MHz PRESCALER

544.95 KIT (rrJ
asse mb led . . $59.9 5 • .. ...

.~ ,. .Extend the ra nge of .Co-
you r co u nt er to 6 00 ,:::,_
MHz. Works wi t h
m ost any cou nter. Ava ilab le w ith most a ny
co u nter. Available ki t or assem bled and
teste d. Spec ify +10 or +10 0 with o rder.

TONE DECODER KIT
. A complete t o ne deco de r o n a sin gle

pc bo a-rd . "F ea t u res - 400 to 5000 Hz
adju stable freq uency ran ge, vo ltag e re gu
la ti o n, 567 IC. Usefu l for T oucht on e
de co din g, to ne bu rst detecti on , FZ K
dern o d, signa ling, etc , Use T un its fo r 12
b utt on touc tuone decodi ng.
Complete Kit, TO -1 $4.95

PO WER-SUPPLY KIT ±15 V, +5 V
A complete be nch suppl y ! Dual track ing
reg u lator p rovides adjustable ±6 t o 15
Volts a t 100 rn A. wh ile a stable 3
term ina l regu lator p roduces 5 V..-at 1
Amp. Nove l 2 t ra nsformer desig n
perm its. 11QL220 V o pe ra t io n. Compl ete
wi th a ll par ts e xcept case and cord .
PS-3 Powe r Supply Kit $14.95

DECADE COUNTER
PARTS KIT

INCLU DES • 7490A decade c ou nter
.74 75 latch

$2.95 • 7447 LED driver
• LED readout
• Cu rre nt I imit resist or s

Co mp lete wit h instructi on a nd de ta ils on
ho w to bui ld an easy , low cost f req.
co u nter.

IC SOCKETS
INTEGRATED CIRCUITSFERRITE BEADS with info and specs . • . . . . _ 15/$ 1.0 0

6 Ho le Balun Beads . . ... . • • . . .. . . . . 5/$1.00

S LI DE-POT - 10k linear taper 4 /S1 .0 0

l 00o.... f 15 V F ILT ER CAP 5 /$1.00

1000V, 2.5A DIODE _ __ . __ 5/$1 .00

14 PI N
16 PI N
24 P IN
40 PI N

. .... . ..25

. .. . . . . .30

. .. . ....50

.. . . . . ..75

50/ 10 .00
50 /12 .50
10/ 4 .50
10/ 7.00

LM567 1.75
LM565 75
555 50
556 85
7490A 59
7447 85

MC1458 7 5
MC4024 1.95
74107 35
74143 __ 3.50
7805 . __. _ 99
309K 1.1 9

r (ilrn~nIJ aIanrr(]nin~ ffi ~ ~a~~~;;ti~~f.in~~~~teto~
ad d $1.00. Orders un der

SEND 254f FOR CATALOGUE $10.00 add $.75. NY resi-
P.O. Box 4072A, Rochester NY 14610 FREE WITH ORDER dents add 7% tax . .:
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ICorrections _
"SIMPLE GRAPH ICS TER MINAL"

(Septe mbe r, 1976)

Please note th e corrections to my
article as shown in bold on the accom
panyi ng schem ati cs. In addition , t he

capt io n for Fig. 2 should read
" A1·A 10 - pin 7 t o +15 V .. . "

Steve Ciarcia
Glastonbury CT

" PROGRAMMABL E CW 10 UNIT"
(October, 1976)

Some suggest ions in con junction
wit h t he " Programmable CW 10 Uni t "
pub l ished in t he Oct ober issue o f 73
Magazine on page 52: It has bee n
found that for some unknown reason .
t he switch debouncer ci rcuit will not
prevent bou nce when th e clock is fed
from le 1·11 as shown. The fix, ifthe
unit yo u build has t his pro blem, is to
remove t he wire fr om tc t -t t and
move it to IC4·10. As an elect ronics
engineer, I must co nfess I don 't tu lly
underst and why th e debouncer
doe sn't de bounce at t hat poi nt , or
why it does at the other point, whic h
is (Iogic·w iseJ the same, but if you
find you have the probl em. tha t's the
fix.

Anot her suggestion is to change the
values of Cl and R2. As shown,
nothing is wrong. bu t th e .47 uF
capacito r is an awkward value forci ng
a large capa ci tor or an e lectr olyt ic
capaci to r. A better choi ce is to rep lace
C1 with a .05 u F disc ce ram ic, and
replace R2 with a 1 meg variable
resistor . These value c ha nges give t he
same range and in no other way affect
th e operation of th e circu it .

The re are no other kno wn errors or
problems wit h the c ircuit other than
th at my mail tell s me that many
people are having trouble getting t he
MC14562CP shift register. This IC
may be obtained fro m me for $ 10.00
inc luding shipp ing, o r a co mp lete set
of all ICs required may be obta ined
for 5 13.50.

C. Warren Andreasen WA6JMM
Post Offi ce Box 8306
Van Nuys CA 91406

" BAUDOT TO ASCI I"
(November, 1976)

I just received my November 73,
which includes my Baudo t to ASCII
con version program. And, of co urse, I
immed iately noticed th at I let a few
erro rs slip by when I reviewed t he
proof you sent me. The only e rro r
likely to cause any problems occu rs in
line 440 of the program. This line
should be corrected to read :

004400831 8580 BITA "" $80 test
bit 7 set?

Of co urse, t co rrect ed the error
when I first ran th e program - but
forgo t abo ut it when runn ing off th e
copy to send to you. Natu rally, a
prog rammer with several mont hs
experience and a t hor ough kno wledge
of th e program wou ld imme diate ly
spo t t he error.

My chec k for a cha rter subscri ptio n
to Kil obaud is enclosed . Sounds like a
good place for me to share some of
my happy exper iences with my
SWTPe syst em (and maybe a few of
the frust rating moments too!l.

Mark Borgerson
Corvallis O R
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Fig. 1. (page 117)

Fig. 2. (page 118)

Fig. 3. (page 118)
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Ind icators
High Low Pulse

Off Off Off
Off On Off
On Off Off
Off On On

On Off On
On On On

one tooll],
Hope thi s is of some help and that

your uni t is working for you . Please
send an SASE, which I' ll keep on file
if any other developments come up.

Dave Guthrie W8LNY
2956 London Wall

Bloomfield MI 48013

" THE S38 IS NOT DEAD!"
(November, 1976)

Ther e's appar ently an error in one
of my circuits ("The S38 Is Not
Dead !", November, 1976, Fig. 1, page
88 ). A droppi ng resistor 08k .l1 , 1 W)

was left out, betwee n the +100 V bus
and t he cath ode of th e 33 volt ze ner
diode.

Hank Olson W6GXN
Menlo Park CA

"ASCII /BAUDOT WITH A PROM"
(June, 1976)

To builders of the BAC-2 Baudot
ASCII converter : The purpose of this
letter is t o docu ment all t he known
" bugs."

1. Pin 1 of U8 goes to pin 10 rat her
t han pin 14. This sets up a start bit by
pre-clearing the 747 4 t o a zero. Th is
was a bug in the TTL Cookbook by
Lancaster th at I garbled in drawing
my diagram (I had fou nd it in my
original unit) .

2. B4, 85, and B6 go to pins 5, 6, 7
on U6 (8223), rat her than pins 4, 5,
and 6.

3. In Fig. 4, B5 goes to pin 12 (not
11) and B6 goes to pin 11 (not 12).

Since the art icle was published, an
outfit came out with a board to
convert the CT-l 024 (TVT·2) to a 64
characte r line (still 16 lines down th e
page). It really works well on my unit
and i mp ro ves the perfo rmance
tr emendou sly. They want $5 for a
small board and yo u supply a 74193 ,
748 5, 7404, and 7400, and a .1 u F
cap. It takes abo ut 2 hours to install
t he mod ificat ion. The add ress is:
Digital Designs, Box 424 1, Victoria
TX 77901.

They also have the circuitry worked
out to add scrolling, but stated th ey
were not sure if peop le were inte r
ested. Th e board fo r this wou ld sell
fo r about $16. If you are inte rested,
please let them know so that they
decide to go into product ion ( I want

On

Flashing

Flashing

On

Flashing

Flashing

NEW PRODUCTS: EICO DLP-6
(December, 1976)

My apo logies for having neglected
to include t he accompanying Int er
pretat ion of Indicators table with my
review of the EICO DLP-6.

Dr. Jack W. Crenshaw
Hunts ville AL

Meaning

Open Circuit
De Logic Low
Dc Logic High
Low with short, regular high pulses
(mo re frequ ent th an 4 Hz)
High wit h short low pulses
Square or rectangular waves (Relative
brightness of high and low indicators
gives a rough measure of duty cycle)
Logic high with intermittent low
pu lses (If pulses are less than about
1 ms, flashing of low indicator will be
invisible)
Logic low with intermitte nt high
pulses
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Mile s Per Gallon
Circuit
Digital Flow Sensor $29.50
Speed Transducer $ 8.00
(Specify car make and year)
CMOS Rate Multiplie rs $19.95
2- .50 in. Disp lays $ 2.50
Includes Circuit Description
PC Board not included.
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t urned on for two-way communica
t ions by users on all ascend ing nod e
passes on Mondays, Thur sdays and
Sat urdays and for all descending node
passes on Sundays, GMT. This sched
ule of on orbits will remain in effect
unt il furt her not ice. If the battery
voltage drops below a certa in point (a
t elemet ry channel 3A coun t of 521.
the AMSAT tetecommend stat ions
have been inst ructed to turn the trans
po nder off immediate ly.

--....~._•.

ICUPOATE
MASTER MANUAL
Complete IC data from
all Manufacturers. 14.000
cross references. $30.00
With update serv ice.
Limited quantities aveuabie
For postage add $2 00.
Foreign, $6.00

P.O. Bo x 4430MS anta Clara , CA 95054
(408) 988-164 0

Same day shipment TERMS: $5.00 min . o rde r U.S. funds
First line parts only. Factory ... _ _ Calif. residents add 6% tax .
tested. Guaranteed money FREE: Send for your cop y of
back. Quality IC's and other Q our 1976 QUEST CATALOG.
components at factory prices. Include

INTEGRATED CIRCUITS IIW .J 3¢""ne st amp.
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No t a Ch eap
Clo ck Kit $17.45
Includes everything
except case
2-PC boards. 6-.50 LED
Displays. 5314c lock
chip transformer. all
components and full
Instructions

total sunlight fo r a num ber of months
to come, it can't be left on all the
time since the solar arrays can' t pro 
vide all the power requ ired to run the
t ranspo nder. The battery must pro
vide th e balance of the power re
quired , and can' t do this if it is not
allowed to be recharged on a regular
basis. This is the reason fo r _the
scheduled off days.

The new schedul e for AMSAT
OSCAR 6 is: The tra nsponder will be

you r order to speed up processing.
Proceeds fro m the o rbita l ca lendar

benefit AMSAT.

SCHEDULE CHANGE
Effect ive October 3, 1976, a ll GMT

S u nday descending node (sout h
bound ) passes of AMSAT-OSCAR 6
have been considered as on passes.
Th e t ranspon der will be turned on by
AMSAT te lecommand sta t ions when
ever possible so these or bits can be
used fo r two-way comm unicat ions.
The reason for add ing t hese add it iona l
passes is because the sate llite's orbit is
such tha t AO-6 is in total sunlight
according to NORAD tra cking data.
Our tele metr y from AO·6 indicate s
that the temperat ure on board is sti ll
rising and is almost at a peak which
would confirm the NORAD dat a.
Because of th is. it is necessary to keep
the t ransponde r on for add itional
orb its to help keep the battery from
overcharging and thus overheat ing.
Even though the sate llite will be in

AMSAT-OSCAR 6 AND 7
ORBITAL DATA CALENDAR

In cooperat io n with AMSAT, Skip
Reymann W6PAJ has pub lished an
im p roved AMSAT-OSCAR orbital
data calendar conta ining all orb its for
1977 for bot h AMSAT-OSCAR 6 and
AMSAT·OSCAR 7. Designed so that it
may be hung on the wall, the calendar
includes informat ion on the operat ing
schedu les and frequencies for both
spacecraft, and also the te lemet ry
decod ing equat ions. Also included is
step -by-step informat ion on how to
determ ine t imes of passage of the two
sate llites.

The orbital calendar is available
postpaid for $5.00 U.S. funds or 30
IRes ($3.00 to AMSAT membe rs, and
f ree to AMSAT Life Members). Over
seas orders will be airmailed. Orders
and payments should be made to Skip
Reyman n W6PAJ, P.O. Box 374, San
Dimas CA 91773. Please include a
gummed, self-addressed labe l with

14SN (left) and DJ4ZC (righ t) inspect a model of the frame fo r the Phase /II
spacecraft at a recent AMSA T meeting held at Greenbelt, Maryland.

IAMSAT__-
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FAIRCI-IILC ANNOUNCES THE FAIRCI-IILC

SOLID STATE TECHNOLOGY KIT
- FOR TH E EXPERI MENTER WITH TASTE FOR " STATE OF THE ART" PRODUCTS
- COMPLETE SPECIFICATI ONS AR E PRINTED ON THE BACK OF EACH TECHNOLOGY KIT

FTK0106

•
TECHNOLOGYKIT "

automobile clock

i F=A I R CHIL.C I

FTK0020

• ,<>co"," """..,,,.,~'" ",,,,,~,"

i~1f~~~~~if~1t;~t;;;;;;~o
• :~~':':::.'':::,'"::::t~':.'.k~ «," ".....,,,,
•...,,,,' ..M.,,,..",,, " ~"G' 
"~1..,_,~• .,._~,~
-'~" '--"

~~=:~";'~
_ "'_0..-_

' ... 0 ......_

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

~ at.~..:.. "o ..."..,

PN FTKOO2D

FTK0020

FAIRCHILO

. TECHNOLOGY BY

C ARD FRONT CARD BACK CARD F!!ONT

D IGITS PHOTO ARRAYS

FTKOO01 0.5" High Com mon Cathode Digit $1.00 FT K0040 9"Element Tape Reader Array 16.00
FTKOO02 0.5" High Com mon An ode Dig it 1.00 FT K0041 - 12·Element Casd Reader Array 24 .00
FTKO O03 .357" Hi gh Common Cathode Digit .75 FTK0042 Ref lective Ooro Coupler 4. 00
FTKOO04 0.8" High Common Cathode Digit 2.00 COUPLERS
FTKOO05 _0.8 " High Com mon A node Digit 2.00

0.8" H IGH D ISPLAY A RRAYS
FTK0050 3 General Pur pose Opto Couplers 1.00
FT K0051 Darli ngt on Opto Coupler 1.00

FTK0010 12 Ho ur, 3Y2 Digit Clock Disp lay 7.00 MOS CLOC K CIRCUITS
FT KOOl l 24 Hour, 4 Digit Clock Display 8.00

LED L A M PS
FTK0400 Digita l Clock /Calenda r Circ uit 7.00

IFCM7 001)
FTK0020 10 Red LED Lamps 1.00 FTK0401 Digita l Clock/Ca lendar with BCD 7.00
FTK002 1 5 Mixed Colored LE D Lamps 1.00 Outp uts (FCM7002).
FTK0022 10 L ED Mounting Cl ips 1.00 FTK0402 Direct Dr ive Dig ita l Clock Circuit 5.0 0
FT K0 023 5 Three Piece LED Mounting Adapte rs 1.00 with AC Output (FCM38 17AI

PH OTO T RANSISTORS FTK0403 Direct D rive Digit al Clock Cir cuit 5.00
with DC Outp ut (FCM38 17D)

FTK0030 5 Flat Lens Photo Transistors 1.00 FT K0405 Direct Drive Digita l Clock/Cale ndar 6.00
FTK0031 5 Rou nd Lens Photo Transist or s 1.00 Circu it I FCM70 15)
FTK0032 3 Flat Lens Pho to Darli ngtons 1.00 K ITS
FTK0033 3 Rou nd Lens Photo Darlingto ns 1.00

FTK0106 Auto mobile Clock Kit 40.00

• THESE PRODUCTS ARE

PACKAGEO FOR

OUTSTANDING WALL

DISPLAY APPEARANCE

• FULL F=A.IRC H IL..CJ

PROOUCT LINE

TO FOLLOW

Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds.
California Residents - Add 6% Sales Tax

~ Send a 24¢ Siamp (postage) for a Free 1977 Catalog

~~~~~'S~rI ?ItE S
1021-A HOWARO AVE. , SAN CARLOS, CA. 94070

PHONE ORDERS WELCOME - (41 5) 592-8097

• DEALER'S AND WHOLE

SALER'S INQUIRIES

INVITED - PRICE

LIST AVAILABLE .

• BUYWITH PRIDE THE

PROOUCTS BUILT BY

THE INOUSTRY·S

LEADER _ I=A I R C H I L C
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The STAR Series provides a new dimension of
antenna size, shape and versatili ty for
today's ham. The success of the se antennas
is based on their combinat ion of per
formance and small physical size. Ideal for
apartments and urban installations having
l imi ted space, the STAR is an antenna even a
neighbor can appreciate. 0 The STAR 0
antennas are modi fi ed magnetic loops ' (not 0 ~ <,'h ' ",
halos or electrical loop s) with th e benefits CJ!J~(~ -1:.
resu lt ing from thi s design. The extremely ·s-':·. . - ,,:~~,1Jt~
low EI H rat io in the near field el iminates : ~ -,-" -~='::- ",,~'tS
the need for a ground plane or radials and " ":;'~-V;:~::;"~'
great ly reduces abso rptions and ground losses . A -~~ ':<~~~_
shaped RF current dist ributi on along the driven element .-..<

Star 20 show n (mast not included)
prod uces resonance and a nominal 52 ohm input imped-
ence directl y, w ithout the use of lossy matching net-
works or loading coi ls. A low angle of radiation results and sharp nulls are formed which
can be or iented to minimize QRM . No antenna resonances occur at .harmonics of the
fundamental, suppress ing TVI radiation. The above factors combine to produce a horizont
al ly pol arized si gnal w ith gain over a vert ical or dipole, wide bandwidth , and low noise

picku p. STAR antennas can be phased to ---......
provide gain and directivity comparable to a two
elemen t beam. The antennas are circu lar in
cross section w ith spokes radiating from the
mast hub to provide rigid "Support. The
antenna elements are protected within a rugged
pol yvinyl chloride frame which can be painted.
When horizontally polarized , wind survival is in
excess of 100 mph. The SIA.R . series of
antennas are capable of handling legal power
and can be mounted for either horizontal or
vertical polarization . The STAR 20 and the
STAR 40 can be stacked vert ically on a single
mast if desired .

To introduce the STAR antennas at the lowest cost , they are available factory direct on ly
from t he address below. Complet e instruct ions are prov ided for assembly and tuning for
opt imum performance at your QTH . State whether the STAR 20, STAR 40 , or both are
desired . Send check or money order to the address below. California residents add 6%
sales tax. Antennas w i ll be shipped by UPS.
*J. M. Boyer, " The Surprising DDRR Lo w Noise Antenna, " 73 Magazin e, September 1976, pp . 42-45,

STAR 20 (20 me ters) : $39.95
Weight: 10 pounds
Dimensions : 46" diameter }( 2.5" depth

STAR 40 (40 melers) : $49.95
Weight : 20 pounds

dimensions : 90" diameter x 2.5" depth

....COII*ftAR Corporatlion
AMATEUR RADIO DIVISION
1926 S. Pacif ic Coast Highway . Suite 233. Redondo Beach, CA 90277
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~EDITORIAL

INew Products

(rampage 74

That aftern oon Sherry and I dro ve
out to visit her folk s in nearby Segui n,
Texas. [ hadn't seen them but once
since I 'd visited them in Ft Worth
back in 1949 while I was worki ng at a
television station in Dallas, so we had
a great reunion .. . capped by a
fantast ic vea l cu rry dinne r (my best
curry recipe came from Sherry's
mother Al ma). Sherry 's father, Snuffy
Smythe, had wo rked with my fath er
back in the early 40's, so we' d all
known each other for almost 35 years.

The next day we flew up to Austin
and visited the Moto rola plant there,
where they make memory chips and
680 05. We were take n t hrough t he
plant and watched them make t he
chips - a process that is largely
aut omat ed. The silicon bars are
grown, turned down on a lathe, sawed
into thin slices about 3" in diam eter,
and t hen the build ing up of the laye rs
of circuits is started, going from one
bay of the building to the next for
each layer, ca rried on cush ions of air
along an int ricate product ion line .. .
with microscope checkpoints after
eac h ope ration .

We had a great time talki ng with
the Motorola gang. includin g Mike
Wles (the Mike of MIKBUG), Joe
Magee (who will be writ ing for us),
Irwin Carroll, John Beyer, George
Foote, Mike Hadley, Joel Boney .. .
several were active hams. The Austi n
Motorola plant is t heir LSI center.
Only one sour note: no free samples!
How frustrat ing to see those thou-

THE HAL SYST EM
It hardly takes any t ime at a ll using

a Teletype machin e fo r 110 before
you are read y to put in some sort of

f./Il _

200

sands of great chips just on th e other
side of a window .

SUBMARINE REUNION

Next we flew into Mobile, Ala
bama. where we joined a reun ion of
members of the c rew of the USS
Drum (55- 228) . Eighteen of us turned
up for th e get together aboard our o ld
World War II hom e, which is anc hored
beside the battleship Alabama as a
memor ia l to the war. The last tim e I'd
seen myoid boat was around 1956
during a convent ion in Washingto n
m en it was included as one of the
att ractions for visit ing. It was used as
a scho ol boat at that time.

I hadn 't seen anyon e from the crew
since 1946 - thi rty years. What a
bunch of old men!

We reminded each other of the
fun ny thi ngs that had happened
dur ing ou r year or so to gether . .. the
ti me Skinny Guinea, t he coo k, was
discovere d trying to put t he stew back
in the pot afte r t he boat had ta ken a
tremendous lurch and spilled it all
ove r the galley deck. Or the time
Skillet (another cook) found his food
sto rage lockers filled up and kicke d
the remaining supplies overboard one
night rather than bother to ret urn
them. The missing supp lies tu rned out
to be mostl y sugar, so we made a
50-day war pat rol without sugar
unt il \W managed to flag a passing
submarine (one of ours) and swap
some of our hydraul ic oil for sugar.
Picture tw o sub marines off the coast
of Ja pan (not very far off) passing oil
and sugar across between them in t he

video terminal ... any type o f video
terminal. Pract ica lly speaking. this ,
means a choice betw een a Southwest
Technical Products CT· 1024, the HAL

I ,p--

middle of the night .
I've got enou gh good sea sto ries

from my five war patrols on the Drum
to fill half a boo k - I think I' ll see if
the o ther members of th e old crew
can com e up with enough more to
ma ke a co mplete boo k. I've never
heard of a book written by the crew
of a ship befo re.

ATLAN TA
The Computer Systems Center

ope ned up spec ially fo r us on Sunday
and we had an opportu nity to rap for
quite a long ti me without int erru p
tions. Richa rd Stafford, Ron Roberts,
Steve Mann and J im Dunion are
ma king good headway toward devel
opi ng small business ope rati ng systems
fo r use on microcom puters such as the
Altair and the Intelligent System s
un it. They have progr ams developed
for an accou nti ng system (general
ledger , invoicing. accou nts receivable.
accou nts paya ble, pay roll), a word
processing system and an inventory
system . These are th e first busi ness
systems I've seen and they give us a
good idea of .....nat is com ing.

We wanted to see the Intelligent
Syste ms plant (where t hey make those
full color video te rminals), so we
drove out to t heir new factory and
met Terry Hughey, the president. He
has a small assem bly syste m going
there and was shipping both kits (wit h
enormous instru ct ion manual s) - and
assem bled units. Th is terminal has an
SOSOA built in, so it has rather
impressive possi bilities. I got t he
imp ression that not much software
was yet available. I thin k most of the
progra ms so far written were done by
the Compute r Systems Center. There
was no question that I really hac to
have one of those gorgeous full co lor
term inals.

The prices of the syst ems were a bit

Communications system , or the 1.ear: 
Siegler. Let's, for the tim e bein g, ta ke
a good close look at the HAL system.

What are we lookin g for in a ter
minal ? We don 't want to spe nd any
mor e money than we have to, yet we
want something which will do a pro
fessional job. The HAL AKB-1005
keyboard and RVD-1005A TV driver
come assemb led and tested (a big plus
for many hobbyists) and are nice ly
packaged in good looking boxes".-. .
nothing Mickey Mouse about it.

We want a keyboard t hat is well
laid out - wi th th e ret urn key easy to
use, not whe re yo u have to move you r
hand to touch it (for thi s usually
means you have to check t he key
boa rd visually to get back typing
again). The HAL keyboard is very
easy to use. One great feature (which
you generally find in only the more
expensive keyboards) is the " n-key
rollover. " Th is allows you to ho ld
do wn as many keys as you want and
have the cha racters sent out when you
release them . This feat ure makes t he
key board a lot faste r to use.

Only a couple of t hings were
missing .. . a "repeat " key which

confu sing. In single lots I thi nk they
were going for around $2 500 ... in
bulk for 5 1995. They had a spec ial
com ing up fo r Sl775, but I later got
the impres sion that th is was a bare
bones system . . . this was further
impressed on me when our unit
arrived a long with a bill for S4550 (we
wanted some accesso ries). We were
hopi ng that we cou ld furn ish color
te rminals with our Publishers Data
com puter system which we hope to
sell soon, but we may have to go wit h
the Lear-Siegler terminals in glorious
black and white.

We are in t he final stages of pro
gramming our computer system at 73
... it will tak e care of subs crip tions,
renewal notices, billing for subs,
prospective subscribers, bulk accou nts
for radio stores and newsstand who le
salers, space advertising records and
billing, payroll, general ledge r, reader's
service, profit and loss, an article
index , repeater list, and a dozen mo re
fu nct ions. Everything is on line at all
timesand th e system is hand ling eight
term inals.

Since our system is far less expen
sive than anything else I've seen any
where, I th ink we' ll have quite a few
publishers inte rested in it. We'll be
selling it complete wit h all hardware
and programs. We're expecti ng to have
several hundred customers for the
syst em since it does just about every
thing and costs so little.

It was a most inte restin g t rip. We
had a chance not only to see how the
firms I visited last 'sear have progress
ed. but to talk wit h the m and get th eir
perspective on how the industry is
do ing and where they think it is going.
A lot of this is influencing the thrust
of Kilobaud magazine.

As t ime permits, we' ll try to get out
and contact newer firms in the field
and let you know v...hat~ s going on.

per mits a cha racte r to be repeated
when both it and the characte r are
held down at the same time .. . and a
bell or some aud io tone. A tone is nice
as a signa l when a cassette file is
foun d. There "isa connection fo r a bell
or to ne. if you want to put it in
yourself.

Hobbyists will want to know how
diff icult it is to interface th e HAL
system. lt -should virtually plug into
most computers, since it has a stan
dar d R5-232 C inte rface, 110 baud , 11
bit wo rd, no parity and local echo.
Chang ing baud rates is a bit com
plicated, requiri ng a cloc k crystal
change.

Other opt ions which are changeable
by jumper are:
Local echo (normal)
No local echo
No parity check (normal)
Even parity check
Odd parity check
Variable baud rate (normal)
High speed clock
Negative true input (parallel) (normal)
Positive true input (parallel)
Ten unit output (1 stop bit) (normalJ
Eleven unit output (2 stop bits)



Fig. 1. RO ·3·25 13· 001 standard pattern character format. The
RO-3-2513/CGR'()OI is a preprogrammed version of the RO-3-25 13 series with
ASCII encoding and the character font shown above. A logic "1 " represents an
input or output voltage nominally equal to Vcc (+5 V) and a logic "0"
represents a voltage nominally equal to GND (0 V). An example demonstrating
the correspondence o f device outputs and addressing sequence to the 5 x 7 dot
matrix font is shown.

RO-3-2513/CGR-QOl

I
OlARACTER A, 0 0 0 0 I I I I
AOOR£SS A, 0 0 I I 0 0 I I.. A, ..A, 0 I 0 I 0 I 0 I

0 0 0 I II II II II I I I
0 0 I II [I [I I II I [I II
0 I 0 II II I I I I I I
0 I I II i I I I I I I
I 0 0 I I I I I [I I I
I 0 I Ii I I I I I I; Ile:m
I I 0 III I I I I Ii I [I
I I I I II II I I I I II

known 22A. Nine batteries add to the
weight, but both weigh in at a reason
able 4Y1 pounds. Padded shou lder
straps make the carrying job a little
easier.

The lack of a suitable winter coat
and the associated gear necessitated
the rigs be tested by putting th e whip
antenna s through a partially open car
window. On two meters, a bit of
tuning and a few COs brought a 050
with a stat ion in the Boston area,
some 80 miles away. Later, on six
meters, a station in the Springfield
MA area answered my call, a lso about
80 miles away as the buzzard flies.
Both stations repo rted crisp and easily
readable signals. With t he pleasurable
OSOS, the freezing of toes and bones
was soon forgott en . Both rigs were
extremely easy to tun e and drifted
not at all du ring the half hour con
tacts .

Activity on the se bands is still not
very heavy. But enough stat ions are
around to find contacts anytime
without the worry of being QRMed
out of the shack. Reports from the
west coast conf irm an even greater
interest in th is hassle-free part of the
spectrum . These new radios should be
responsible for a big increase in side
band use.

There are several minor nit -picking
points on the minus side. The one
Watt audio outp ut to the two inch
speake r makes it a bit difficuIt to read
in a mobi le t hat 's und erway. If you

Jam es Muehlen
Computer Lab Director

ICOM IC-202 AND le -50 2
PORTABLE SSB TRANSCEIVERS

The first vestiges of winter come
early to southern New Hampshire.
Only the week before , the countryside
had been ab laze with crimson and
yellow hues. But now, the situation
was completel y different. Sitt ing on
top of Pack Monadnock mountain, a
fierce wind gusting to over fifty miles
per hour buffeted the car and bent
trees and metal road signs. All th is for
t he middle of October.

Who, you may ask, would spent the
afte rnoon in a place like that on such
a bluste ry day? A ham, of course! By
my side sat two new rigs from learn.
If you ' re one of those amateurs who
is sick and t ired of the crowded
cond it ions on repeaters and the low
bands, you need simmer no longer.
These rigs are for you.

Sideband activ ity on six and two
meter s is increasing every day. There 's
st ill plenty of time to get into t hese
wide ope n areas. The IC-202 covers
14 4. 0- 14 4 . 4 MHz, the IC-502
50.0-5 1.0 MHz. Both units operate
USB and CW, with 3 Watt outpu t
feeding quarter wave whips. The 502
is a hair larger than the 202, wit h both 
approximati ng the size of the well-

I'

eq uipment at affo rdable prices. HAL
Communications Corp., Box 365,
Urbana CA 6 1801.
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generator chip that HAL has chosen
for their device. The HAL format is
25 lines per page, 40 characters per
line, and each character in formed by
a 5 x 7 dot mat rix. The characte r
generator ch ip is a 2513 made by
Nat ional Semiconductor and Genera l
Instruments. Fig. 1 shows the correla
tio n of the ASCII binary to the
characte r as displayed. This character
set in the HAL format produces a very
legible display o n any size screen.

The characte r set encoded by the
keyboa rd is a prod uct of anot her LSI
chip, this t ime found o n the keyboard
PC i n t h e AKB · 1005. Th e
MM5740AAE by Nat ional Semicon
ductor encodes the depression of the
key by row and column . This chip is a
90 cterecter device and generates
normal, shift, control and shift con
trol mode cha racters. There are no
deficiencies in this character set for
standard applications.

The hobbyist who is going to be
getti ng into it and changing the baud
rate and word size will find that th e
PC boards are orderly and clean, with
the parts 'M:!II numbered. The boards
do not have a solder mask, so extra
care should be ta ken when working
with a soldering iron . The instr uction
manual con tains all the pr int s and
theory necessary to get you arou nd
tile boards.

And now for th e bottom line. The
AKB-1005 keyboard is priced at
$100 ; the RVD-1005A at $375 . If
you plan to rack mount the TV driver,
be sure to specify RVD-1005AR.

In a market tha t is so sorely hurti ng
for good yet inexpensive CRT devices,
HAL Communic ations Corporat ion
makes well-packaged, well-engineered

CH...Il...CTf:1l
Atl tlll ESS

llo- 3·l'S' 3iCGIl.{)Ol

" "
.,

" " "...~SS~I T

"' SCl I ~IT • • . , , ,
CkAIl ...CTEIl • , e • , ,

This st rapp ing flex ibility offers an
easy method o f changing the char
acterist ics of the communicat ions
device as you improve your main
frame. Altho ugh th e chips are well
marked on the PC boards, the jumpers
are not. With no UART as a landmark,
it will ta ke just a little looki ng to find
the applicable jumper. The lands for
these jumpers are on the bottom side
of the board. This prevents the move
me nt of jumpers without first
removing the board. At first this looks
like a disadvantage, but act ually it is
not . If the lands are on the top surface
of the PC, the re is a great te mptation
to make mod ificat ions to a board
mount ed in its chassis. Working in a
confi ned space is difficult and con
ducive to solder splashes and other
solder errors which may go unde
tected. The HAL board must be
removed in order to make jumper
changes. There are 3 nylon stakes, 2
screws and 2 dip sockets holding the
board in the chassis. It takes less than
a minute to get the board out and in
the ope n, w re-e it can be worked on
with plenty of room and good light·
ing.

The RVD·1005A is designed to
plug imo a TV monitor with a BNC
con nector. Most solid state TVs and
many tube-type TVs can be connected
if coup led throu gh a capacitor to the
base or grid of the first video ampli
fier. This should be attempted on ac
isolated sets on ly. If yo u are a cus
tomer of HAL, and you send them a
schematic o f the TV you are using,
they will sketc h out the deta ils.

The clarity of the display is a
function of the TV of monitor size,
focus, cont rast , and the character

20 1
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lack an extension speaker, t he
earphone included with the un its
makes fo r much better copy. Another
minor inconvenience is CWoperatio n:
On every go around, the CVV t ransmit
switch must be returned to the receive
position. Finally, the aforeme nt ioned
proble m of weight . Although 4 Y..
pounds may not seem like much, aft er
a day of climbing the rocks and hills,
it begins to feel much heavier. I foun d
it easier to carry under the arm like a
book.

Regardless of those minor incon
veniences. these units have been
ready-made for the ham on the go. be
it in the hills of New England or the
city. The VHF twins are made to t he
usual high stan dards of lcom gear and
have no t rou bles standing up to t he
rigors of porta ble opera tio n. They
seem to be bui lt like the roc ks that
th ey were inadvert entl y bumped
against , without any adverse effect.
The owner's manuals are complete
down to every last det ail. A fold-out
schemat ic with indicated voltages
makes fo r easy troubleshootin g wit h
out a magnifying glass or st rained
eyes.

Includ ed with both rigs are bat
teries, mike , earphone, st rap and mike
car rying case, as well as miniatur e
plugs fo r power supplies, external
speaker and CW key.

Turning to specs, both the IC-202
and le -502 receivers have sensit ivity
of better t han .5 uV for 10 dB S+N/N.
Intermod reject ion is better tha n 60
dB. The i·f is to.z MHz. The t rans
mitt ers feature a filter type SSB
produ cing system with spurious sup
pression of over 40 d B.

There's st ill plenty of room on two
and six meters, and these units from
lcom are just th e radios to create new
interest . Just looking at them sitti ng
on a table gives you the urge to go out
and climb a mountain. If you're not in
the mood to do that, a po wer supply,
linear, and exte rnal antenna make
them pe rfect base sta t ions. The 202
even has two em pty crystal posit ions
and can be used for the OSCAR
uplink.

The 20 2 ret ails for $259. 00, the
502 for $249 .00. lcom East, tnc.,
Suite 307, 3331 Towerwood or;
Dallas TX 75234; tcom West, tnc.,
Suite 3, 13256 Northrup Way, Belle·
vueWA 98005 .

Stan Miastkowski WA1UMV
Associate Editor

KENWOOD 15-820
With the latest changes in the ama

teur rules, equipment manufactu rers
are working hard on new gear. Low
band privileges for Technicians and
higher power for Novices mean a
bigger market for the manufact urers.
After the first of the year there will be
several sur prises from companies that
unt il now have stayed away from low
band gear. Chances are th at they will
be t rying to equal the latest high
water mark in amateur tr ansceivers

. . t he Kenwood T5·820.
The Kenwood is not cheap. Afte r

add ing up all the accessories, t he

202

buyer faces a tab somewhere around
$1200. But for his money the owner
gets a high qua lity piece of gear, not
to ment ion the tr emen dous incent ive
to upgrade, with SSB and the rest of
the bands sitt ing there wait ing for
him.

Sure, you can buy less expe nsive
t ransceivers, but you' re going to be
hard pressed to find a better value
tha n t he 820. It represents the state of
t he art, and quite frankly it's a fun
machine. Loo k at the 820 as an
investment , and consider the years of
troublefree operatio n and pleasure
you'll get out of it. As they say. it
does pay to go first class. Now, let's
tak e a closer loo k.

Before long f!!\Iery low band t rans
ceiver will probably have digital read
out. Once you've used it yo u'll never
want to use the old dial format again.
Instant ly you kno w what frequency
you' re on and, wrapped in a package
like the 820, you' ll wonder how you
got along all these years without it.
It 's great fun.

Th e digita l readout is a $ 170
option, but we dou bt Kenwood is
selling many units without it. It' s
calibr ated down to 100 Hz with 6
bright Kenwood Blue LEOs. Insta lling
the three piece digital option is easy.
All t he cables are the re, and it just
takes a few self-tap ping screws to
complete the job. All conn ecti ons are
failsafe computer type, makin g it
impossible to plug in upside down .

Right out of th e box our 82 0 was
wit hin 100 Hz of WWV on 15 MHz.
What's more, the 820 has a digital
hold (DH) contro l which allows the
operator to loc k the LEOs and tu ne
off frequ ency. To get back to t he
original frequency all you do is re lease
the hold cont rol (aft er noti ng t he
locked frequency) and tune bac k to
the starti ng point. A handy device for
tak ing a stat ion off frequency without
a remo te vfo. There is, however, no
magic . .. the DH switch will not
whisk you bac k to the or iginal fre
quency when released (as some o n-air
OSOS have speculated) .

Tuning the 820 is smooth, with no
sign of back lash. The standa rd SSB
filt er prov ides good select ivity, with
signal sepa ration better than most
tra nsceivers. The Kenwood has good
sensitivity , and can handle adjacent

signals quite well . With the passband
tuning, the circuit shifts the j·f pass
band without changing you r receiver
frequ ency and, while it works well, no
radio is going to magically clear the
Q RM; you can on ly hope to reduce it.

. A si n gle c on ve rsion system,
although new in low band t ransceivers,
gives the Kenwood real immun ity to
images, overload, and cross modula-
t ion. There is a 20 d8 fron t end pad
to take care of any serious problems,
if you are one of the un lucky ones
with another ham living dow n the
street . It seems the 820 will be a
popular field day rig, considering its
rugged receiver.

On th e t ransmitt ing end the 820
sets the same kind of pace. Incom ing
signal report s were fantast ic! 050
afte r 050 broug ht gratifying repo rts
and much reaction to the radio 's
excellent audio quality . Several sta
tions even volunteered praise for the
820, without kno wing wha t I was
ru nn ing . DX stat ions repo rted
subs tant ial improvement in audio
punch when using the built-i n rl
speech processor . Local stat ions did n' t
even find the processor ob ject ionable
when 1 switched it in for comparison
purposes. A compression level scale is
include d on th e 820's multimeter for
proper adjustment. and Kenwood
built in an air mon it or which allows
you to hear yourself. Comfo rti ng.

In fact, Kenwood has left practt
cally nothing out. The 820 has f ront
pane l cont rols fo r VOX, compression
level, FSK, a 20 dB front end attenua
tor , t hree position AGC switching
(slow for SSB, fast for CW, and off fo r
receiving very weak signals), four
fixed channels (for MARS or net
frequencies), and RIT (for offsetti ng
receive f requency in nets or on C\y ).

All cont rols are in a sensible, easv
to-use format. Aside from addi ng a
finger hole fo r the main tuning knob ,
I wouldn't change a thing. Ac power
supply, speaker and PA blower are
bu ilt- in, Mobile work requlres- "a-n
accessory adapter, but the 820 isn't
too large for most family cars - and
would make a fine mobile rig.

Band coverage is complete no
accessory crystals to buy. 16·10
meters are included, along wit h 15
MHz for WWV reception, and the rest
of the 19 mete r SW band as a bonus.

The tr ansmitter is a breeze to tune.
I found it to be fairly broadbanded,
requ iring tou ch-up only after excur
sions of over 100 kHz using our 3
element CushCraft 20 mete r beam.
The PA conta ins the rig's only tubes,
t VJO Japanese equ ivalents of the 6146
for finals and a 12BY7 driver.
Ke nwo od has provided separate
switching for the heate r circu itry, a
nice feature for portable or mobile
operat ion. I' m sure one of the big
reasons why the 820 tunes so easily is
the int roduct ion of rf feedback
betwee n th e PA and driver stages. Th e
Kenwood runs super cool, wit h a PA
fan so quiet I checked twice to be sure
it was running. Power outp ut on all
bands was greate r than 120 Watts ,
more tha n enough to drive most linear
amplifiers.

Kenwood offe rs a variety of acces
sories : remo te vfo, 2 mete r trans
verter, 500 Hz CW filte r, and (of
course) the digita l frequency display.
Since the standar d pac kage includes
eno ugh features to put the Kenwood
high on any ham's list, it' s not hard to
understand why dealers are deluged
with orders.

Most impo rtant , t he flexibi lity is
there, and so is the operat ing pleasure.
Without a remote vfo the TS-820 will
do just about anything separates can

....do. With the second vfc it 's hard to
argue that th e rig won' t sat isfy even
th e most demandi ng DX chaser. Trto
Kenwood Communications, 116 E.
Alondra Blvd., Gardena CA 90248.

Warren EllyWA1GUD/1
Associate Editor

THE ICOM 22S
Cr ies of " the compute rs are

com ing. the co mputers are co ming" .
will be heard. as more hams get their
hands o n the new IC-22S. This is,
essentially , t he best parts of the old
IC·22 (which wes-a-uemed good rig)
plus a synthesizer - a programmable
synth esizer.

Up to 22 channels can be set up in
the IC·22 S by soldering in diodes on a
matr ix board. This is very handy if
you are going fro m one area to
ano ther and want to cha nge th e chan
nels so that you don't break any wires
gOing to the matrix or break off the
diod e leads when you are solderi ng.

The rig seems to beg for connect ion
to -a computer-managed switching unit
- just the thing for even the simplest
of microprocessors to handle. A littl e
softwa re program to let you select the
channel via a touch pad, or perhaps a
scanning program. We'll bet tha t Tom
Gent ry, one of the bigwigs of Icom
East, comes up with someth ing. Tom
is deeply into computers these days.

The fact is that we had a tough job
getti ng a 225 to test (wi th out buying
one). Dealers are swamped with orders
and Icom East is up to here t rying to
keep up with them. One of the last
things the y need right now is more
people putti ng pressure on them for
radios. In spite of all this, we did
manage to get a unit (w hich had been
used for demo at hamtestsl.a no wring
it out .



It works .
The larger speaker (than the 22A l

result s in better f ide lity and more
audio than most of us ca n use. The
reports on voice quality are definitely
better t han we get with the IC-230.
We ran the 22S and 230 side by side
with separate antennas and could see
no diffe rence between the receivers 
bot h exce llent.

A mat rix syste m for switch ing is
abo ut the same t hing as the Read
On ly Memory (ROM) units in com 
put ers. By defining the frequency as a
binary number and using diod es as
switches, the sy nt hesizer in the 22S is
programmable. This means you don't
have to buy any cry sta ls. The IC-22S
come s with a chart which te lls you
where to solder in the diodes to get
t he receive frequency you desi re ~ th e
transmitter channel (600 kHz split) is
th en taken care of.

Considering the small size, th e 22
channels , and the flexibi lity of the
IC-22S, it is no wonder tha t dea lers
are raising cain with Ico m to get
deliveries for custom ers. I th ink we'll
be having a lot of good artic les on
modificat ions of th is rig - first with
an outboard switch fo r remote pro
gramm ing t he synthesizer , and t hen
later software control via a micro
proces sor. We'll see. learn East, tnc.,
Suite 307, 3331 Towerwood o r;
Dallas TX 75234; leom West, Inc.,
Suite 3, 13256 Northrup Way,
Bellevue WA 98005.

Warren Elly WA1GUD!1
Associate Editor

lOW COST ACTIVE FILTERS
INTRODUCED BY NATIONAL

A new series of low cost active
f ilt ers designed for use at frequencies
up to 10 kHz has been developed by
Nat ion al Se m ico nd uctor Ccro.,
according to Brent Welling, marketing
manager for hyb rid products .

Called t he A F100 series, t he new
integrated c ircuit s are inte nded for use
in low frequency ana log systems,
inc luding medical, geophy sical, sonar,
aud io, tone signaling, modem, and
f eedback con trol syst ems where
spec ific fi lter functio ns are required.

The AF100 series filters are basic
building blocks that can be used to
construct a ny filter response,
such as Butterworth, Bessel, Caoer,

and Tschebycheff. With the addi tion
of onl y fou r exte rnal resistors, t he
AF 100 can be programmed fo r second
order functi ons.

Lowpass, highpass, and bandpass
f unct ions are available simultaneously
at separate ou t puts, and notch and
allpass functi ons are available by
combinin g these outputs in an inte rnal
summing amplifier. If higher order
system s are requi red, several AF100s
can be cascaded. In a ll con figurat ions,
the Q, gain, and cente r frequency
ad ju stments ar e ind e p enden t ,
requiri ng no ite rative t rimming.

Ot her features of the new active
fi lte r series include a Q range of up to
500 and a frequency accur acy of
either ±1% or ±2.5%. Operating power
supply range is from ±5 V to ±18 V
and supp ly cu rrent is 4.5 mA max.

The new active filter series is avail
able in either a 16 pin plasti c dual
in-line package or a 12 pin TO-8 can
for operat ion over t he com mercial
te mpe rat ure range of f rom _25 0 C to
+85" C, and in th e TO-8 can for
ope rat ion over t he military te mpe ra
t ure range of from _550 C to +125 0 C.
In quant it ies of 100, the commercia l
plast ic DIP active filt ers with a fre
quency tolerance of ±2.5% (the
AF 10o-1CJ) sell for $4.95 each.
Delivery is from stock. National Sem i
conduc tor , 2900 Sem iconductor
Drive, Santa Clara CA 95051.

SECURITY PRODUCTS thie f.
KIK-CO Some brackets might requir e a bit

"KEEPS IT" SECURITY KIT of modificat ion.
SOUTHCOM INC. The massive brac ket of my FM-DX

SLIDE MOUNTS AND FOllER required t hat a couple of holes be
(see ad, page 50, drilled in order to fit t he protect ive
December, 1976) plates. Removal of the rig is no

An eve r-incr ea s i ng complaint problem. The spec ia l wrench and a
am ong am ateurs is th e "missing rig screwdriver are requ ired. The whole
syndrom e." It 's brought about by the process tak es about a minu te.
realization t hat the rig that was Anoth er met hod of discou raging
innocent ly sitt ing in your car a few theft is to remove t he rad io entire ly.
minute s ago is no lo nger t here. In a ll One of t he quickest ways to do this is
probabi lity, th at 2 met er rig will end a slide bracket. Most brackets have
up in a tr ash can in some back alley been plagued with t he problem of
after the thief rea lizes t hat it 's not a interconnectin g pins not lining I up
CB unit after a ll. aft er a few removals. This prob lem has

In an effo rt to discourag e the "ri g- been solved by Sou t hCom. Their
ripper-off ers," a number of securit y heavy duty slide mo unts are co n-
prod ucts a re hitting t he market. The stru cte d using heavy steel on plast ic
key point here is t he word disco urage. guides fo r smoo ther op eration. This,
No securi ty device makes a rig ent ire ly cou pled wit h t he use of comp uter-
theftproof, unless you want to lock it type conn ectors, assures positive
away in some underground vault. conn ect ion every ti me.
Many devices on th e market capi talize Anot her problem has been power
on th e assum pt ion that most t hieves loss and increased swr t hrough infe rior
who fi tch rigs a re in a big hurry. connectors. SouthCom's bracket uses
Therefore, anything that extends t he a new miniat ure coax con nector. 73
t ime required t o remove t he rig will tested t he unit with a wattmeter and
supposedly discourage th e would-be found zero loss of powe r.
fiicher. The concept is called "con- The mount is available in th ree
troll ed access" and it 's been used with configurat ions: the MB·3 fo r 2-way
great success in jails, ban ks, and other radios, th e MB·2 for tape dec ks, and
areas t hat requi re any great degree of th e MB-1, which requires wiring. All
securit y. three inclu de provis ion for a pad lock

One of the neates t secu rity devices {not suppl ied}. Prices range from
on t he market is t he " Keeps 1t"T M. $7.25 to $ 19.9 5.
security kit made by Kjk-Co of Fo rt Another South Com product is
Worth, Texas ($14.95) . This patented someth ing ca lled the "Peller." This
product consists of t wo panels made five dollar unit is used in conjunction
of what 's called "sp ace age aircraft wit h a t runk mo unt - ante nna . Two
mate rial st ronger th an steel." Included screws mou nt it t o one of t he braces
in the kit is all necessary hardw are for unde r the trunk lid. A latc h and
installation. Most radios using stan- stainless steel spr ing hold the antenna
dard type brackets can easily be pro- .. ~ecurely to the t run k l i ~ wh ile operat
tected by th e kit. Two notable excep - r~g . When sto pped, a flip of the latch
ttons are {corn and Heath kit. tnstane- disenqaqes the antenna and it stows
t ion of th e kit is an easy half hour neatly m the trunk. Voila! no
project using only a standard screw- telltale ante nna to .an !J.o_~nce . t.he
driver and a specia l wrench supplied pres~nce of an expe nsive urnt within .
with the kit. _ _i</k-Co, P.O. Box 13249, Fort

The two panels limit access to th e Worth, Texas 76 118.
bo lts hold ing the unit by cover ing SouthCom, P.O. Box 112 12, Fort
t hem. Also feat ured are o ne way head Worth , Texas 76109.
bo lts to hold t he brac ket to t he dash, Stan Miastkowski WAlUMV
further discouraging t he would-be Associate Editor
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portable power with a punch-_.'

Will Silver- Zinc
Replace the Nicad?

bowl to prevent dam age fro m
t he elect ro lyte. Remem ber
t hat th e electrolyte is highly
basic. It can be neu tra lized
with hou sehold vinegar.

Aft er filling, let th e cell sit
for a while, and t hen to p off
wit h more electrol yte to re
place that absorbed by t he
separators. Carefully wipe
any spilled elect rolyt e fro m
t h e p o l y st yr e ne case.
Charging of t he small s ize
cells, wit h a less than 25 Amp
maximum discharge rate, can
be readi ly done wit h the de
power sup ply and ba ttery
c harger whose circuit is
sho wn in Fig. 1. If th e supply
is to be used only for battery
charging, t he filt er capacitor
can be o mitted . Batteries can
readily be asse mbled fro m
indi vidual cells by placing
them in series. Roo m te mper
ature ope n circuit volta ge fo r
char ged cells is typically 1.86
volts . Th e normal voltage
spread is such that six ce lls
are used for a 9 volt batter y,
and 8 o r 9 fo r a 12 volt
bat t ery. Charging cur re nt
sho uld be limited to betwee n
7% and 10% of the rated cell
d ischarge capacity . Th is value
is generally fo und as part of
t he ident if ication number
printed on the cell. For
example, a Yardney HR-5
ser ies mean s t hat t he cell is
designed for a - high rate of
discharge; and that t he design
discharge rat e is 5 Amps. In
th is case, charging current
sho uld be ke pt between 35 0
a nd 500 mAo Charging should
be stopped w hen the cell
voltage rises sharply and
reaches 2.0 5 volts (see Fig.
2). Do not overcharge, as t his
will great ly reduce t he cycle
life.

Manufact urers' specif ica
t ions sho wed a dr y storage
life of up to five years. Pack
ing dates on the sur plus cells
revealed that t he cells were
1 2 years o ld, ye t they
charged right up a nd ha ve
performed sat isfac tori ly.

Wh e n selecting surplus
cel ls, avoid any t hat have
bee n in ser vice. Remem ber,
these might pay off fo r scrap
as the silver o xide electro de
has a sizeable percent age of

+

:3 AMP
MOOEL
CIRCUIT

BREAKER

t he zinc elect rode , giving off
hyd rogen gas.

To place t he ce ll in opera
tio n, th e elect ro lyte is int ro
duced throu gh th e vent plug.
This can be a tricky a nd
hazard ou s tas k. For t he small
size cells norma lly enco un
tered, t he process is best do ne
in t he kitc he n sink. Rem ove
the small porous filter from
under t he vent cap. Make a
pipette from a piece of glass
tub ing, or use an old eye
dropper t hat will fit into t he
cell.

Simply pou r ing the elec
t rolyte int o t he ven t tu be will
result in splashing whe n t he
cell bur ps. T he cell sho uld be
set in th e sink or in a glass

"100 PlV
BRIDGE

sealed a nd dry charged. Their
small size was idea l for one of
my portab le applicat ions, so I
invested in a set no t kno wing
w h at a bar gain I had
st umb led on.

The silver-z inc cell has an
extremely high ratio of stored
energy to weight, a flat d is
charge curve and an ability to
discharge at a high rat e wit h
out da mage. Th e cell co nsists
of a silver oxide positive
electro de and a zinc negati ve
electro de. T he elect ro lyte is
potassium hydroxide. A 40%
to 45% concent ra t ion shou ld
be used . Do not use " sta n
da rd" battery electro lyte,
which is sulphur ic acid. Th is
wo uld immediate ly destroy

Fig. 7. Dc supply and battery charger.

Sam Kelly W6JT T
1 28 11 Owen Street
Garden Grove CA 92645

O IU~ IT E

VT -02
VARIABLE 2" V

, ~,,~M'
0.5 A '''---+_-'',,

SLO Bt.O

T he advent of all sol id
. sta te equipment has
result ed in a rena issance for
th e battery indust ry. Nickel
cad mi u m , "a lk ali ne, "
car bon -zinc and lead-acid
batter ies are all in wides prea d
use by amateurs . Due to its
cos t , t he silver-zinc cell has
seldo m been encountered,
alth ough it is highly desirabl e
for rea lly por ta ble operat io ns.
This type of cell has been
ex te nsively used in torpedoes,
missiles a nd space applica
t ions.

Recent ly one of my
favorite surplus haunt s re
ceived a shipment of dry
charged Yardn ey "S ilvercel l"
batteries. The cells were new,
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recoverable silver whe n the
cell is discharged! Buy o nly
dry charged cells that are

' .0

'.0

0'

,~ oe
CrlARGE

CHAFlGE .. -/ ..- --- -- - ------,
,,

Fig. 2.

20 % 40 % 60 % 80 '1. 100""

PERCENT OF CHAR(;E I 04SCHARGl:':

unused, a nd preferab ly ones
that are sti ll sealed from the
atmos phere. Once elect rolyte

has been added, t he life span
of the ceIJ ran ges fro m six
months to two years, wit h
t he high d ischarge cells having
th e least life span.

My main applicatio n fo r
th e cells is to powe r an RF
Communicat ions MARS issue
R F -403 V HF transceiver.
Using 9 Yardney H R-5DC-8
cells result s in a handy-pack
that could run the set o n fu ll
transmit (20 Amps) fo r abo ut
15 min utes of co nt inuo us
tran smission ! Since th e set
draws o nly 150 rnA on

receive and a bout 3 Amps on
red uced po wer tra nsm it , I
typically get 10 to 12 oper
at ing hou rs between charges
from a package that measures
only 2.9 x 1 x 5.3 inches, and
weighs o nly a littl e over 3
pounds! Obviously, the oper
at ing time wou ld depend
heavily up on t he transm it to
receive duty cycle. T he size
to energy rat io of these litt le
jewels ma kes it worthwhile to
search thro ugh yo ur favor ite
surplus mart a nd invest in
the m. -
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