


Always outstanding ... now even better!

RF AMPLIFIERS
for 50, 220, 144, 432 MHz amateur bands

• All models meet FC.C. 20777 specs.

• All models have buih·in
low pass filters .

• Coverage is unimpaired. All models
still cover an entire amateur
band without tuning.

• Now ava ilable . Entirely new amplifiers
(shown above) in a 30% more efficient
heat sink housing featuring tull length
radiating fins. top and both sides.
Cooler operat ion at all inputs ...
improved safety factor.

• New amplifiers also have thermal
overheat protection with LEO
warning indicator on panel.

• New amplifiers have reverse
polarity protection.

• New amplifiers feature automatic
RF sensing or hard keying from
the driver, can also be
remotely controlled.

• Power outputs to 160 watts.

• Amplifiers are simply installed
on an " add-on" basis.

At your favorite dealer. wrrte for informatiOn.

KLMelectronics. inc.
17025 Laurel Road. Morgan Hill, C A 95037 (406) n 9-7363
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$29.95 each
Wired and tested, complete with
K-l element

"""" ""'VO---

communicationl Ipecialiltl
P. O. BOX 153

BREA, CALIFORNIA 92621

17141 998-3021

K-l FIELD REPLACEABLE,
PLUG-IN, FREQUENCY
DETERMINING ELEMENTS

53.00 each



It
All you need for All Mode Mobile. that is.
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All Mode Mobile is now yours in a superior ICOM radio that is a generation ahead of
all others. The new, fully synthesized IC·245/SSB puts you into FM. SSB and CW
operation with a very compact dash-mounted transceiver like none you've ever seen.

• VarIable offset: Any offset from 10 • FM stability on SSB and CW:
KHz through 4 MHz in multiples of The IC.245/SSB synthesis of 100
10KHz can be programed with the Hz steps make mobile SSB as stable
LSI Synthesizer. as FM. This extended range of oper-

• Remote programIng: The IC. alion is attracting many FM'ers who
245/SSB LSI chip provides for the have been operating on the direct
input of programing digits from a channels and have discovered SSB.

remote key pad which can be corn- The IC.245/SSB is the very best and
bined with Touch Tone" circuitry to most versatile mobile radio made:
provide simultaneous remote pro- that's all. For more information and
gram and tone. Computer control your own hands-on demonstration see
from a PIA interface is also possible. your (COM dealer. When you mount

* aregistered trademark oIAT&T. your IC~245/SSByou'll have all you
need for All Mode Mobile.

VHF-UHF "'''''''lUll A/rIO JIU,_~llQloll~lNl DlatritlutMI by:

ICOM WEST, INC.
SUI te 3
13256 Northrup Way
Bellevue. W<lsh. 98005
(2061747·9020

ICOM EAST, INC.
SUIte 307
3331 Towerwood Dnve
Dallas. Texas 75234
(21 4) 620·2780

ICOM CANADA
7OS7 VlCton<l Dnve
varcouver B C V5P 3Y9
Canada
(604) 321·1833



26 Communicate On 10.25 GHl - with a
simple transceiver
WA3ETD

30 Home Brew Tilt-Over - the water pipe
special
W4M EA

32 Minimize Feedline Loss - UHF buffs,
front end center!
W2STM

34 How About 6 FM? - it's easy with a
modified HE-50
W3 KBM

38 W.A.S. - Easily! - catching the last fe w
W7FGD

42 Fool the Wire Wizard - a computer
would have helped
Simmons

44 Ul tra Simple Diode Cha<:ker - for grab
bag specials
K4GOK

48 Beat the PC ShOftage - build (glue) your
own!
Stanfield

51 Identify That Transformer t ips for
using boat anchors
Tenny

52 Subaudible Tone Encoder - ,uxess those
closed machines
W4NFR

60 Build A ComCoder - versatilitY for the
IC-22S
K5 UBM, WB5WSG

66 Attache' Case Portable - Bond would
like i t!
N4A L/WB4SCN

68 Build A Beeper Alarm - if staying in
tour;h is importan t

I'''' WA4SAM
l..m 88 Try Your KIM-' On RTTY - CUL

on your computer
If... WA5DXP
:.c1 94 S. D. Sales Z-80 Review - quality at

a good price

[1)1 WA2tNM
:Ail 96 Title Your Pix With A Micro - a

useful SSTV accessory
K6AEP

104 Mastering Network Operations - elery
thing you need to kno w!
WB4 EZM

107 Try A Trapped Dipole - .save copper
and coax!
K4lFH

108 Liberate Your Wilson HT - who needs
nicads?
K2HUF

110 Novice Antenna Specials - tips for that
first an tenna
W2FEZ

114 Sound Operated Relay - for the ulti
mate security system
WB8DOT

118 Traffic Handling Explained - a lost
art?
WB2YKG

120 The Third Hand - how mWly times?

Miller
122 Vehicle Security Systems - protect

your rig
WB5DE P

150 One Cent Channels for the IC·22S 
infla tion f igh ter!
WB2CBC, WA2HGQ

151 The Missing Length - phan tom IC-22S
channel
KL7IEP/1

152 Design A Circuit Designer ! - with
special plug-in boards
Staff

153 Sensit ive Meters Saved
W6GXN

154 Big Burt In Amarillo - bootlegger
nabbed!
Staff

156 Riiltt Way. Wrong Way. Navy Way - or
the 73 way
K6DZY

158 Living With the Famil y Ham - plan
ning births, etc.
WA4WZ L

160 Add Jazz To Your Tem po - with a few
simple mods
WB8ZBJ

164 Interested In Television? - how to get
staned
WB8DOT

176 Simple Electronic Siren - i t's loud!
K4DHC

178 Digital To Alltlio Decoder - for the
blind operator
Pacholok

182 Synthesize Yourself! - practical exoeri
mM~
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EDITORIAL BY WA YNE GREEN

4

CAN T HE QCWA SAV E
AMA TEUR RAD IO ?

T he Quaner Century Wirele$S
Association (QCWA) has been around
for 1I long time, but has had little
impact on events. As an editor of a
ham magaz ine, I've been getting a
litt le ne wsletter from t he aONA for
yea" . It dwel t most ly o n the departed
and the departing, so I had an impres
sion of t he club as one of reli red
ol d-timers who wefe doing l i tt le more
than wailing to die .

When my 25th anniversary 8$ a ham
ar rived, I gave l itt le consideration to
joining the OCWA. I10t yet being
ready to consider myself an o ld man.
Eventually a good friend of mine,
Harry Gansman W6ATe , got father
i01YOlYed with the club, so along about
my 35th h.!Imming year . I joined.
Nothing came of it.

For some obscure reason, the
aCWA invited me to give the Lillk at
their yearly banquet - held in Sealtle.
during the AR RL co1l\lenlion. The
League was pretty upset about th i$,
but since it was rot their banquet,
they couldn't stop it . Mary l ew is, one
o f the o r9ilnizers of t he convention,
asked me to speak to a co uple o f t he
convent ion groups - one o n micro
computers an d t he other on hamming,
for which blasphemy the AAA L
appears to be making li'Nery possible
effort to block her appointmen t as
SCM. Pettv politics, but rout ine.

JuS! judging from the GeNA news
lellers, I'd gotten the impression that
most members were old AAA L stal·
warts, now living o n socia l secur ity
and st ill afraid of trying anyth ing new
or exper imental . I'd tried speaking to
several ham clubs which ~ coo
tro lled by th is type 01 old·t imer, only
to f ind that the minds were so tightly
closed that t'-e was no wily for I

new thought to penetrate. These are
the musty ham clubs where you find
virt ually no new hams no
youngsters - and heaven he lp the
CBer that wanders in for a meeting'

NOI being willing to give up with
o ut a fight , when it came my time to
speak at the banquet, I decided to
find out who and what the aCWA was
really made up of. I asked for a
showing o f hands of th ose present
who had p ioneered FM bac k befo re
WW II lei bigQO I. Much to my surpri se
and pleas ure, abou t fifteen ha nds
went up. Hmmm .

Nex l I asked how many had helped
p ioneer nar row band FM in lhe lale
40s, and again a bunch of hand s W\lnt
up. I was more impressed.

My crit ical question _ how many
were active o n RnV before 1950 _

t hese had to be hard core pionee~

About 30 hands went up around the
room, Very impressive for a group of
aboul 5OO.

Well , okay for the long past, but
what have t hey done for us recentlv? I
asked about sideband pioneering a nd
almost a th ird of the people in the
room had been active on SSB befo re
195 7. How about SSTV7 Aga in , up
went the hands! About 20 of them
had been involved with moonbounce
work and at least 50 were active on
OSCAR. These were not just o rd inary
o ld men ; these were t he men whose
p ioneering has made amateur rad io
what it is today .

AMAT EUR RADIO
NEEDS LEADERSH IP

Readefl; keep getting eXil$pl!I"ated
with me for talking down the AARL
I wish that these people would try for
a momenl to suspend blind belief in
what they read in O$T and ta lk with
$OIl"I6 o f the old-t imers who pioneered
the hobby we have today and find o ut
the true place the AR RL holds in
history. It is not a nice one.

For instance, right now I doubt if
you wo uld be able to find one a ma·
teur anywhere in the world with any
real grasp of the WA AC situa t io n who
would tak e a bet that we will come
o ul w ith even one ham band be low 50
MHz. Vet you see littl e o f th is in QST
and you hear nothing about it during
the ARAL fo rums at conventions.

This is a complicated story , but it is
one o f which you should be aware, lor
this will have a profound effect on
your hamming in a few years.

The OCWA men'bers, lar from
being a bunch o f wither ing o ld men,
turned out to be represen tative o f the
very bean and spirit 01 amateur radio.
These are the people who made ama.
tee r rad io what it is today - the ones
who pioneered and invented the cir·
cuits which WI! and all of the co rn
mercials are using. And they did all
this with little help from either the
FCC or the ARRL. Perhaps lhisgroup
could do the job which the ARRL is
not d oing and help us to save our ham
bands.

Before I explain t he situation in
deta il, I should give some o f my own
bac kgro und .

MY CREDE NTIA LS
Old-timers know me pretty well ,

Newcomers to amateur radio may no l,
50 I'll take this o pportunity to in tro
d uce myse lf. I should do th is at least
once every ten years anyway, and it is
now about len veers overd ue.

I first got att rac ted to amateur

rad io in the mid-30s, building my own
shortwave radios along in 1936 and
get ting ser io usly into hamming by
193 7. I start ed subscribing to OST in
193 8, and have been a member of t he
ARAL ever since. That ' ll be 40 years
next year. In 19 41 , I was qui te act ive,
mo st ly o n 160m, and I even managed
to win the AAAL SW{!epstakes co ntest
for my section tha I year, working
ent ire ly on 160m.

When the war came along, I enlisted
in the Navy and went to radio and
radar schoo l, an experience which had
a profound effect on me, The Navy
school was splendid and made my
later college work insignificant by
comparison. I served on a submarine
(USS Drum 552281and went on five
war patrols. For those of the readers
who are paniculllJly int l!l'ested in
submarines., I've been publishing a
Drum eewsrene- which rerords the
reminiscences of lhe crew, complete
with a lot of 30-year-old pictures.. I
took a lot o f pictures at the time and
still have them all. We were o ne o f t he
top scoring subs, by lhe way.

After the war and alter college, I
went into radio broadcast ing as an
engineer'announce r, then into tele
vision, first as an engineer a nd then as
a d irector and prod ucer , The TV work
d idn 't turn o ut to be as crea t ive as I'd
hoped, so I left it and got into hi-fi,
putti ng a speaker cabinet on the
mar ket in 1952, back in t he early da ys
of h igh fidelity. That busintm. d id very
well, bu t when the chance came along
to edit CO,I picked tha I .. , wouldn 't
you7

Along in 1946, I got inllO lved with
the first narrow band FM expen
ments. I built several ll"ansmitters
using NFM and had a lot of fun wilh
it during t ho se years. NFM would be
wit h us today on the low bands if
receiver manufact urers had bui lt FM
discriminators in lo their ham re
ceive~ Using the slope of the i· f for
NFM detection worked fairly well ,
but AM signals wiped out the FM, so
NFM never really made it on HF. It
was just t he t icke t lor VHF lhough,
and here FM detectors were being
used - about 95% of the VHF and
UHF communications today is b y
NFM.

About th is sa me l ime, I got in
volved with AnV, In 1948, I was
working with WPIX (TV) in New
York and had my 2m ham station set
up on top of the News Building next
to the WPI X transmitler, I was using a
522 II had the first of theml and
worked o ut all over the place from

ConrinuecJonpage 15
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KENWOOD ANNOUNCES THE TR·8300. NOW YOU CAN TAKE ADVANTAGE OF

THE LUXURIES OFFERED ON UHF. THE 70 CM (440 MHz) BAND OFFERS YOU NOISE-FREE.
UNCROWDED OPERATION ON FM. THE TR-8300 PUTS YOU ON THE AIR WITH 10 WATTS RF
OUTPUT POWER ON 23 CRYSTAL CONTROLLED CHANNELS (3 SUPPLIED) AT A LOW COST

WHICH WILL SURPRISE YOU. THE TR-8300 HAS BEEN CAREFULLY DESIGNED BY KENWOOD
ENGINEERS TO GIVE YOU EXCELLENT PERFORMANCE OVER A BROAD FREQUENCY RANGE.

THE TR-8300 IS FACTORY ADJUSTED AS FOLLOWS: TRANSMITTER (445.0 -450.0 MHz).
RECEIVER (442.0-447.0 MHz). HOWEVER, THE TR-8300'. RECEIVER AND TRANSMITTER

SECTIONS CAN BE INDEPENDENTLY ADJUSTED TO COVER ANY 5 MHz SEGMENT BETWEEN
440.0 and 450.0 MHz.

1 P...formence Characteristics
A host of new «movanons developed as a result o f
intensive testing have been incorporated .
These include a 5 section helical resonator and a two
pole crystal filter in the IF secnon of the receiver for
improved mtermodutanon characteristics. In addition,
receiver sensitivity , spurious response . and tempera
ture characterist ics have all been improved drastically.

Safety Protection Circuit
Special protection circuitry designed to protect the
final stage transistors from the effects o f severe SWR
fluctuations that mobile equipment is subject to is
provided In addition , a power supply stabilization
circuit is provided for the final slage to prevent any
damage to the power transistors because of exces
sively hIgh power supply voltages

Protection Circuit for Reversed
Po arlty Connections
A protection crrcuu IS provided to prevent any damage
to the un it even If the polarity of the power supply
connections is inadvertently reversed .

TRIO·KENWOOD COMMUNICATIONS IN C. ffi KENWOOD
1111 WEST WALNUT /COMPTON , CA 90220 "" .1"'" '' II" '" ","","." ""Ii"



FULL COVERAGE TRANSCEIVER

The TS-520S provides full cover
age on all amateur bands from
1 8 to 29 .7 MHz Kenwood gives
you 160 meter capability. INNV
on 15.000 MHz ., and an auxil 
Iary band POSition for maximum
flexibility . And with the addurcn
of the TV-506 transvener. your
TS-S20S can cover 160 meters
to 6 meters on SSB and CW

DIGITAL DISPLAY DG-5 (opl,on)

The Kenwood OG·S provides
easy , accurate readout 01 your
operating frequency wtnle trans
mlltmg and receiving

OUTSTANDING RECEIVER
SENSITIVITY AND MINIMUM
CROSS MODULATION

The TS·520S Incorporates a
3SK35 dual gate MQSFET for
outstanding cross modulation and
spurious response characteristics ,
The 3SK35 has a low noise
figure (3 ,5 dB typ.) and high gam
(18 dB typ,) for excellent
sensitivity .

NEW IMPROVED SPEECH
PROCESSOR

An audIO compression amplifier
gives you extra punch rn the pile

ups and when the going gelS
rough .

VERNIER TUNING FOR FINAL
PLATE CONTROL

It. vernier tuning mechanism
allows easy and accurate adjust·
ment of the plate control during
tune-up.

FINAL AMPLIFIER

The TS·520S is completely solid
state except for the driver (128
Y7Aj and the final tubes , Rather
than subsitute TV sweep tubes as
final amplifier tubes In a state of
the an amateur transceiver .
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SPECIFICATIONS
MU SIInn. IQn~t KlO Hz 10
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T_ Bast 10 "'HI
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hom TS 520S Dr 12 to 16 VOC
(-.1 13 8 )

o-ftSlIlIS 167(6·9/16 ) WI

43(\11116) H, 268(10-9/16 ) 0
om(....)

Wtlp1 13 ' c(2 9 1bs)

FE ":::'t :;~~~"~.......;'_11_ 120
~.liO 51 Iki-lJ IV DC
.~ -.,1'-" DS-LA)

Po-tr ec...pllQll T,.SfIII
280 w.lt$ IW,Q!~ 2fllbtb
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DilMs_ 33303\\) W, 153 (6-0)
H , 335(13-(13 3/16) D-elllClt

WtlChl 16 0 kC(35_2 Ib$)
TR,l, NSt,lInER
RF Iflpllt Po.tf SSlI 200 Witts
' PEP CW 160 W~lt s DC

Carntr ~p"tSSIOll Btlter th~n

-. 0 dB
Sldtb,lnd Supprt$$l(In Btltel

th~n -50 dB
Spurl(lus Rad ,~t1on Bener thin

-oW ea
"' ltrophont ImPtdance 50k Ohms
AF Rt SOOll le . 00 to 2,600 HI

RECEIVER
Stnsll' ~'ty : 025 uV lor 10 dB

(S+N)/N
Select ivitr : SS B:2,4 kHz/-6 dB,

4 4 ~H z/ - 60 dB
SelechVl\'j, CW- 0,5 kHI/ -6 ee.

15 kH I/ ·60 dB(wi th optional
CW,520 lo iter)

lma~t Ratio, Bener than 50 dB
Ir Relt cllon Iklter than 50 dB
~F Outplll Powel 1.0 Walt (B

Ohm load. ..th tess Ihan 10\
d,s10rtOOfl I

AF Output Imjltdance 4 to 16
O>m.

The AGC circui t has 3 pos ItionS
(OFF, FAST, SLOW) to enable
the T$-520S to be operated in
the optimum condition at all
t imes whether operating CW
or SSB.

The TS-S20S has 2 convenient
RCA. phono jacks on the tear
panel for PHONE PATCH IN and
PHONE PATCH OUT

The CW-S20·500 HI filter can be
easilly installed and Will provide
improved operat ion on CW_

The TS-520S is comple tely self 
contained With a rugged AC
power supply built -in , The addi
tion 01 the DS-1A OC-DC
converter (optional) allows lor
mobile operation 01 the TS·S20S.

The TS-520S retains all of the
'eetuteS of the ongIOal TS-S20
that made it tops In ." class_ RIT
control' 8 ..pole crystal fi lter'
Built-in 25 KHI calibrator ' Front
panel eerner level control · Seml
break-in CW with sidetone •
VOX / PTI / MOX ' TUNE posmon
for low power t une up • BUIIt ·m
speaker' Bu.It-.n Coohng Fan'
Provi$lOO$ for 4 I1 lled frequency
channels ' Healer SWitch ,

The VFO-520 remote VFO
matches the styl ing 01 the TS
520S and provides maximum
operating ltell ib.lily on the band
selected on your TS-S20S .

A spec_I Jack on the reer penel
01 the T5-520 S provides rltCetver
signals to an elltemal recei ver lor
inc reased statIOn verem Ity A
SWItch on the rear penel deter
mines the signal path the
receIver in tNo TS-820 Of any
ellternal receiver
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Following are a few of the
TS-820S ' many exciting
features .
PlL • The TS-8205 employs
the latest phase lock loop
circuitry The single
conversion receiver secnon
performance offers superb
protection against unwanted
cross-modulation. And now
PLL allows the frequency 10
remain the same when
switching sidebands (USB,
lSB, CW) and elimmates
having to recalibrate each
time .
DIGITAL READOUT' The
digital counter display IS em
ployed as an mtegral part of
the VFO readout system.
Counter mixes the carrier VFO ,
and first heterodyne frequen
cies to give exact frequency .
Figures the frequency down
to 10 Hz and digital display

reads out to 100 Hz Both
receive and transmit frequen
c ies are displayed In easy to
read, Kenwood BIU8 digitS .
SPEECH PROCESSOR· An
RF circuit provides quick
time constant compression
using a true AF comr-eesscr
as opposed to an AF clipper
Amount of compression is
adjustable to the desired
level by a convenient front
panel control.

IF SHIFT· The IF SHIFT
control varies the IF pass
band without changing the
receive frequency Enables
the operator to el rmrete
unwanted signals by movmg
them out of the passband of
the receiver. ThiS feature
alone makes the TS·820S
a pacesetter .

"Ttl" T5·820 lind DG-' .'" .1,1I11Y.ii
lIbl" sepclflll"iy .



has provisions for fixed frequency
operation on NETS or to listen for
beacons. State of the art features
such as an effective noise blanker
and the RII (Receiver Incremental
Tuning) circuit make the TS-600
another Kenwood " Pacesetter",

An easy way to get on the 6
meter band with your TS-5201
5205. T$-820 /8205 and most
other transceivers . Simply plug
it in and you're on ., . full band
coverage with 10 watts output
on sse and CW,

••-

Experience the excitement of 6
meters . The TS-600 all mode trans
ceiver lets you experience the fun
of 6 meter band openings.

This 10 watt, solid state rig covers
50.0-54 .0 MHz. The VFO tunes the
band in 1 MHz segments . It also

••---~
Experience the luxury of 450 MHz
at an economical price .

The TR-8300 offers high quality
and superb performance as a result
of many years of improving VH F/
UHF design techniques. The trans-

ceiver is capable of F3 emission

on 23 crystal-controlled channels
(3 supplied) . The transmitter out
put is 10 watts .

The TR-8300 incorporates a 5
section helical resonator and a

two-pole crystal filter in the IF
section of the receiver for improved
intermodulaticn characteristics .
Receiver sensitivity. spurious
response, and temperature
characteristics are excellent.



Features: Digital readout with " Kenwood Blue " digits·
High gain receiver pre-emp > 1 watt lower power SWitch·
Built in VOX· Semi-break in on CW · CW eieetcne •
Operates all modes : SSB (upper & lower) , FM, AM and CW
• Completely solid state circuitry provides stable, long last 
ing, trouble-free operation· AC and DC capability (operate
from your car, boat, or as a base station through its built-in
power supply) • 4 M Hz band coverage (144 to 148 MHz) •
Automatically switches transmit frequency 600 KHz for
repeater operation , Simply dial in your receive frequency
and the radio does the rest . ,. simplex. repeater. reverse· Or
accomplish the same by pluggmg a single crystal into one
of the 11 crystal positions for your favorite channel·
Transmit /Receive capabil ity on 44 channels with 11 crystals .

• • •
Handsomely styled and a perfect companion to
the T5-7005 , This unit provides you with the
extra versatility and the luxury of having a
second VFO in your shack. Great for split
frequency operation and for tuning off fre
quency to check the band . The function switch

on the VFO-7005 selects the VFO in use and
the appropriate frequency is displayed on the
digital readout in the T5-7005. In add ilion a
momentary contact " f requency check " switch
allows you to spot check the frequency of the
VFO not in use .



The high performance portable 2·meter FM
transceiver. 146-148 MHz. 12 channels (6
supplied) , 2 watts or 400 mW RF output.
Everything you need is included : Ni-Cad
battery pack, charger , carrying case
and microphone .

•-
This 100 channel PLL synthesized 146-148 MHz
transceiver comes with 88 pre-proqrammed Channels
for use on all standard repeater frequencies (as p:e
ARRL Band Plan) and most simplex channels . For
added flexibility , there are 6 diode-programmable
switch positions . The 15 KHz shift function makes
these 6 positions into 12 channels . 10 watt output,
::t" 60 0 KHz offset and LED digital frequency display
are just a few of the many fine features of the TR-7500.
The PS-6 is the handsomely styled , matching power
supply for the TR-7500. Its 3 .5 amp current capacity
and built-in speaker make it the perfect companion for
home use of the TR-7500.
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Kenwood developed the T-5990 transmitter and R·5990
receiver for the most discriminating amateur.
The R·5990 IS the most complete receiver ever offered It is
entirely solid-state, superbly reliable and compact . It covers the

full amateur band . 10 through 160 meters. CWolSB. USB,
AM and FM .
The T-5990 is solid-state with the exception ot only three

tubes, has built-in power supply and full metering . It operates
CW. lSB, USB and AM and , of course, is a perfect match to
the R-599D receiver .

If you have never considered the advantages of operating a
receiver / transm itter combination ...maybe you should .

Because of the larger number of controls and dual VFOs the
combination offers fleXibility Impossible to duplicate with a
transceiver .
Compare the specs of the A-599D and the 1-5990 with any
other brand Remember , the R-5990 IS all solid state (and in

cludes four filters) . Your choice will obviously be the Kenwood .

'" '"
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- ..
Dependable operation, superior specifications and excellent 

features make the A·300 an unexcelled value for the
shortwave listener. It offers full band coverage with a

frequency range of 170 KHz to 30.0 MHz· Receives AM ,
SSB and CW' Features large. easy to read drum dials

with fast smooth dial action' Band spread is calibrated for
the 10 foreign broadcast bands. easily tuned with the use
of a built-in 500 KHz calibrator' Automatic noise limiter'

3-way power supply system (AC /Batteries /External DC)
take it anyplace' Automatically switches to battery

power in the event of AC power failure .



liNecqllipmeNt that belUNgS iN el'CT!!
welleqllippedstation

S-599 .

TR·2200A
TR-2200A
TR·2200A
All Models
TR·7400A
TS·700A; TR·7400A
All Models
All Models

Fo. uw ....Uh

TR-7500 . . 100 Channel Synthesized
2 M FM Transceiver

TR-8300 . .. 70CM FM Transceiver
(450 MHz)

TV-506 . . . . 6 M Trensvener for
520/820 /599 Series

HS-4 .. , Headphone Set
M B· 1A , .Mountlng Brac ket for

TR-2200A
MC-50 Desk M icrophone
PS·5, Power Supply fo r TR-B300
PS-6, Power Su pply for TR· 7500
PS-B Power Supply for TR-74 00 A
VOX -3 VOX for TS-600/ 700A

T"o--Kenwood stocks a complete line of
replacement parts . accessories . and manuals
for all Kenwood mode ls

Model.

RA·'
T90-oo82·05
PB·15
E07-0403·05
See Service Manual
See ,Service Manual
SpeCify Model
Specify Model

De5Cflpt'On
Rubber Helical Antenna
Felesccpmq Whip Antenna
N,-Cad Battery Pack (set )

4 Pm Mlc_Connector
Active Filter Elements
Tone Burst Modules
AC Cables
DC Cables

R-300 General Coverage SWL Receiver

TS-600 ,6 M All Mode Transceiver
TS-700S 2 M All Mode Digital

Transceiver
VFO-700S ..Remote VFO for TS·700S
SP-70 ..... Matching Speaker for

TS-600 / 700 Series
TR-2200A . 2 M Portable FM

Transceiver
TR-7400A . 2 M Synthesized Deluxe

FM Transceiver

CC-29A .... 2 Meter Convener for
R·5990

CC-69 . . . . . 6 Meter Convener lor
R-5990

FM ·599A .. F-M Filter for R·5990

520 Ser ies
TS-520S .
DG-5 ...

820 Series
TS,820S . .TS·820 with Digital

Installed
TS·820 , .. 10·160 M Deluxe

Transceiver
DG·l .... , . Digital Frequency Display

for TS·820
VFO·B20 ... Delu"e Remote VFO for

for TS·820 /820S
CW-820 . . 500 Hz CW Filter lor

TS-820 /820S
DS-1A ... DC-DC Converter lor

520 /820 Series

160· 10 M Transceiver
, . Dig,tal Frequency Display

for TS-520 Series
VFO·520 ..Remote VFO lor TS-520

and TS-520S
SP-520 .. External Speaker for

520 /820 Series
CW-520 . . 500 Hz CW Filter lor

TS-520 /520S
DK-520 ....Digltal Adaptor Kit tor

TS·520
5990 Ser ies
R-5990 . . 160- 10 M Solid State

Receiver
T-5990 . . 80. 10 M Matching

Transrrutter
External Speaker for 5990
Senes

-

The Kenwood H5-4 hNdphone se'C lOdd,
........tihty 10 any Kenwood alation For
eJ<111l'lded period. of wear. the HS·4 is comfol1.
ebIy ~od -..:l is complelely adjlntable. The
freq.-.cy response 01 the HS.4 os uoilored
spec,flCally lor emaleur communicatoon ule.
1300 10 3000 Hz. B ohms) .

The Me-50 dyna,.,Ilc microphone h.n '-"
d-.igned uP'"essly for amateur radio ope..tlOO
as a splendod addition 10 any- Kenwood shed<
Complele WItt> pn ¥Id LOCK sw'teheI. • IM! •
mICrophone plug fOf instant hook-up tQ any
Ken""'OCld 'og. Easily con"er1ed to hogh Of low
""pedance (600 or 501< ohm)

TRIO-K ENWOOD COM MUNICATIO NS INC. ~KENWOOD
t111 WEST WALNUT /COMPTON . CA 90220 ~ I lr n""

-"";;"'-_...1



THANKS

WELL DONE

DOES NOT COMPUTE

L.....-.__I

L.-- I

Please reuave me of the duty of
removing that b ig thick book from my
tiny apartment size mailbo :<, and the
obvious advertisinq it gives the neigh·
bors when placed in the adjacent junk
mail co llection box.

The last straw was the "article" in
Aug., ' 77, "When the lights Go Out
prepare yourself." Please, prepare
first, like a good scout. Also, jelly for
sandwiches for five days? Jelly spoils
when opened in hot humid climates.
Why leave out 'Pod old peanut but
ter? It keeps without cooling, is very
nourishing, and is po litically ex
pedient.

Amateur radio as it used to be is
st ill my favorite hobby. I can still
remember listening to Pitcairn Island
on 20 meter AM on a single tube
superrengenerative receiver. And the
thrill of the very first xtal clear ON on
a homemade two tube receiver. And
listening to Tennessee and Kentucky
on 5 meters, back in Wisconsin, on a
June day in '39.

Try that on you r doggone new
fangled computers.

Roy A. McCarthy K6EAW
Anaheim CA

This letter is to express my sincere
appreciation to you for publishing my
letter in the August issue of 73, in
which I asked assistance in getting
information on ham rad io for t he
deaf.

The response was immediate and
dramatic. Only t his morn ing. Gene
DeGroot from Randolph WI called
me. He has accomplished some re
markable work in this f ield. His advice
has saved me many hours of ground
work. Moreover, he has put me in
touch with some ham operators who
are deaf .. . and some both deaf and
blind.

I do not mean th is as a criticism of
oST or ARR L, but as a high compli·
ment to you.

Over a period of 4 months, I wrote
Mr. Baldwin twice requesting this

Chuck LaPointe WD9 DXF
Orland Park Il

Continued on page 46

MHz band. Maybe we'll see you there
soon - as an amateur, not as a CBet..

Jeff Maass WB8JXS/WR8AOV
Cant ral Ohio Area

Repeater Group
Columbus OH

Ou r congratulations to Stew Perry,
"King of 160," on his th irty years in
amateur rad io. I was impressed wi th
his station as pictured on t he cover of
your June issue, but he really should
do something about the accuracy of
his clocks!

1

I
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MORE 220

This is in response to the letter
"220 - No Loss" fro m M.P. Lewton
WA6PHR, appearing in the August
issue of 73. I am sure that Mr. Lewton
has not taken the time to examine the
problems involved with an ad jacent
(or shared ] amateur/CB 220 MHz al
location. We now realize that the
allocation of 11 meters to the Citizens
Service was a mistake, if only because
of the proximity of the desi rable
amateur frequencies and t he avail
abili ty of equipment which is
obv iously il legal for use by the CB
licensee. I, for one, do not want any
of the three 220 MHz repeaters in
Columbus to be infested by the un 
controllable illegal use t hat would
occur if a CBer merely had to buy a
cry stal to cross the line. Perhaps Mr.
Lewton would propose a CB band at
148.0 MHz?

M.P. suggests that we could still use
the frequencies with our CB licenses,
so t here would be no loss to us. If I
wanted to operate as a CBer, I would
be a CBer and not bother with t he
FCC examinations in the amateur
service. I am an amateur, I have not
found any reason that requires me to
get a CB license, and I don't foresee
any reason that would make a CB
license necessary or desirable for me
in the future. 220 MHz is ours now,
and we are getting along quite well
without undisciplined intrusion.

Concerning t he suggested reduction
in prices on 220 rigs due to the CB
mass production - where have you
been, M.P.? Look in oST for May,
1977, page 169. The Midland 13·509.
one of the best available 220 rigs, sells
for $149 from AES, and similar prices
from other suppli ers all over the
country. The Clegg FM-76 is similarly
priced. The prices, when compared to
two meter rigs of similar quality, are
so reasonable now that it is un
reasonable to assume t hat t he EIA
manu facturers will make any effort to
reduce the price of 220 CB rigs.

The matter of whether CB really
needs (or more impo rtantly, deserves)
more frequency allocations is really
irrelevant - 220 is currently used
extensively in some areas by a disci
plined, licensed service. 220 MHz
act ivity is growing strongly in many
areas of the country as 2 meters
becomes more and more congested,
and the promise is for increased
development as a practical, logical
alternat ive.

Add to this the objections of
Canada and Mexico, the widely-held
view of a 220 MHz CB band as a
governmental reward to CBen; for
t he ir excellent success in creating a
bastion of garb.age and illegal activities
on 11 meters, and the reluctance of
the FCC to place a CB service in a
frequency range that would allow the
use of available amateur amplifiers,
and you find the finger pointing to
900 MHz ;r.; the only reasonable spot
to stick any expended CB service .

So, Mr. Lewton, I suggest you get
in touch with some 220 gro up in you r
area and learn some of the facts
concerning the current amateur 220

1 1
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Ross Wirth
1636 S. 108 E. Ave.

Tulsa OK 741 28

To all 1802 users: The 1802 Ex
chi>nge.

Very little software for the RCA
CDP1802 is currently in the public
domai n. To remedy this situation, I
am going to publish a ten-pace book
let listing available software. If you
desire to sell or even give away your
software, please send me a iining for
my review. My booklet will provide a
complete description and cost infor
mation with a reference number corre
sponding to a number on an ordering
coupon.

I plan to charge $1 for the booklet.
This amount will also cover the costs
associa te d with processing the
coupons. The use of the coupon will
reduce t he costs to t he person order
ing from more than one source.

T he publication date is set for early
December. Advance orders may be
made at $1 per copy. Here is you r
chance to buy a good selection of
software as well as sell some. Send all
orders, sofl'ware listings, and other
correspondence to:

Pardon me while I pick a nit .
I enjoyed Sam Kelly's article on

Soviet test gear (Aug. 77\, but spotted
one m iniscule error. I'm sure that this
important bit of information will be
of great importance to all of you r
readers.

The VOM discussed and pictured is
not a U·4341. The designation is
Ts-434 1. Although that letter may
look like our "U," it is not the same.
Note that it is somewhat square and
has a tail. Transliterated, the letter is
called "too." [Por what it's worth, the
Cyrillic "U" sound looks like our "Y"
- but that's another story.)

Now, aren't you glad that I spotted
that grievous error?

Got it! Thanks, Bill. - J.M.

William F. Blinn
Worthington OH

even understand a simple amplifier
c ircuit when I started. I am excited
about t he possibilities of computers in
ham radio; it's a very high goal and a
big challenge fo r me, but it's not
impossible.

So, keep up the good work; it's a
worthy cause.

Eugena Morgan WB7RLX
Ogden UT

1 1
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I [ust got done reading your last
issue of 73 and I must say I enjoyed it
very much, as usual. But there are a
couple of things I would like to get
off my chest.

First, I must say that I Wi>S a CBer,
but after much frustration, I decided
that there had to be something better
in life, so t went to work on my ham
ticket, code and all. And sure enough,
it paid off when I worked WB6TVX 
no great amount of OX, but I was a
ham and very proud of it. I hope we
will fight to keep our standards high
enough to be proud of our licenses.
They weren't just given to us - we
had to earn t hem, and for some of us,
it took a lot of work. Needless to say,
it's something I value very much.

Hopefully. any CBer who wants to
upgrade will take on the responsibility
that comes with a ham ticket - that
means code and all.

Also, as far as the 1/0 section and
the computer articles, I don't unde r
stand much of it now. but I didn't

Way back in Oct, 1960, I sub
scribed to a new magazine which I
found I enjoyed immensely. I didn't
always agree with you, but I always
enjoyed you . However, after about
seven or eight veers. I found that my
interest in ham rad io in general had
waned and I let my subscription lapse.
I have done just enough operating to
keep my license cu rrent, but that's all.

Then, a couple of months ago,
there arrived in the mail an announce
ment about a new magazine (where
d id you ever get my name]"], It
sounded interesting, especially with
the name Green on the masthead, $0 I
subscribed. Wow. hooked I This whole
business of microprocessors sounded
fantastic. So, I went out and bought
an Intel evaluation board as one way
to get started in this thing. In the
process, t he proprietor of the Byte
Shop where I bought the board threw
in a few recent issues of 73. You
know, it's even better than I remem
bered . So, enclosed is my check for
another subscription. You have re
whetted my appetite for ham radio. I
am look ing forward to amalgamating
these interests. Don't let anyone talk
you out of continuing the I/O articles
in 73 - it's obviously the future of
the hobby, just like SSB was back in
the 50s and repeaters have been
recent ly.

Dr. Jerrold Goldman WB6MOE
Milbrae CA

1 1

I

14



TElEPHON E NO. 6 151ti9J·8655

IIIS~flLSIlI
ELECTRONICS.lNC.
BOX 11651, KNOXVIl l E, TN, 37919

THE x NO, 5 5 7444

Conrinued on page 95

ED I TORIA L BY WA YNE GREEN

to see if I could get a new ham
magazine started. The projected
eKpense for $larting a new magazine
was about 5500,000, so I didn 't have
a lot of luck gening inve$lo rs _ I
could n' t f ind one. 01'1, well - I
dec ided to yo ahead w ithout money
and do it a nyway.

Befo re I got in to editing and pub
lishing 13, I was doing reesonab ly well
. .. I had two Portches, a nice Chris
er.ft EKprllSS Cruiser, a plane, yearly
tr ips to Europe, and my own Arabian
horse. Starting a magazine is a kin to
taking vows o f poverty when joining a
religious order " . except thaI you
can get Out of the religio n . No mo re
Porscl'le1, yachts. pla nes, or horses .. ,
and darned few European trips. After
17 years. I've become accustomed to
working 100 or 50 hours a ~k, and
since I I\ave virtually no private life
whatever, I am sort of amused at even
the concept of a "personal expense:'

Mind you, I'm not beefing. I signed
up fo r t his when I sta rt ed 73 , , . and I
aggravated it when I sta rted 8 ytB a nd
Kilobaud magazines. The re is a d egree
of self-destructiveness involved, too.
Obviously t h is will catch up wit h me
one of these days and bam, silent
keys. My 10000000r8nge goals are to try
to meke the WOI'Id. lillie bener place.
Through t he megilzines, I pro
vide entertainment, education, and
help people have a lot more fun. Since
I have litt le in lerest in money o ther
than as a necessity for gett ing th ings
do ne, I'm an enigma to many peop le.

Enough of aU that - the me in
subjKl at present is the future of
amateur rad io , I'w participated in
many of the deYelopments of the
past: working perwnally with NFM,
RTTY, SSB , SSTV, moonbounu,
repea lers, OSCAR , DXing, DXpedi·
tioning, and so fo rth. There isn't
much that's gone on in the last 40
years of amateur rad io that I haven't

DEALER INQUIRIES WELCOME

fromPi/ge 4

tl\ilt beautiful Ioeation. My 16 el e
ment beam didn't hurt either. It was
o ne bui lt by UHF Resonator , Bill
Ho isingt on , who many years later
would write a loog series o f art icles
for 13 and wou ld move to Peter
borou4"o 10 be near the magaz ine.

By late ' 48 I WlIlS deeply into RTTY
and I'Ielped John WilliarTl$ W2BFD set
up tl'le first !\am repeater in the
country in the Municipal Building in
New York in 1949. It lilSled it few
months and then the FCC closed it
down. The FCC worked for yea rs to
do all it could to preve nt amateurs
from pioneering and invent ing . . . and
they are still at it, t hough t hings are
getting better .

In 1951, I started a RTTY news
Iener; this ran unt il 1955 when I
becitme editor of CO. It was during
Ihis period that I became aware o f the
heavy hand the ARRL had on am....
teur rad io and the way t hey worked
with the FCC to discourage amateur
p io neering. A group of us worked for
yean to get RTT Y permined on the
low bands, with the AR RL fidlting us
_ry indl o f t he way.

When I became editor of CO in
January, 1955, I began to really get
the inside dope on what was go ing on
in amateur radio, and the more 1
heard. lhe more disguUed I got with
the ARRL. Having known Harry
Danna ls W2TUK for seve ral years, I
figured almost anyone wo uld be
beller as a Hudson Division Director,
$0 I backed anothlll' chap - who won.
This cflap in 1I'Iort order put t he
~e into good financial shape. got
rid o f the old general manager, and
h.ad things running belllll' than they
had been in yNrs.

73 START ED

Aft er leaving CO in January, 1960.
I tr ied my hand at working for an ad
agency, and then decided it was time

1S



MICROSWITCH
TELEPHONE FORMAT
KEY BOARO "BRAND NEW"

NW SERI ES
16 NW7-25 Numeric Keyboard
16 NW7·2 1 Alphanu meric Keyboard

SPECIAL PRICE $9.50 each

Q\l8lity Guaranteed. PA resid en ts include
6% sales ta x. Ad d $.15 for Sh ip pin g a nd
Handlin&. Quanti t y D i!iC o l,lJl h Available.

STA NDAR D ELECTRO NICS
1 BROWN STREET
PHILA DELPHIA PA 19 123
2 15 /925. 57 11 S35

CSde Silicon Rectifier Modules

How You
Can Convert

Your Rohn

25G Tower to a

FOLD-OVER

CHANGE, ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND.

\

\ \

\

\

DrvisIon 01 "",",roo Indusuoes. Inc
P .O Bo. 2000. Peon..llinoos 61601

U2

Unarco-Rohn

"

00 nOI alte mpt to raise antanna 0 '
antanna support near power IIna5
You can be KILLED.

AT ROHN YOU GET THE BEST

If yo u have a Rohn 25G
Tower, you can convert it to
a Fold-over by simply using
a conversion kit . Or. buy an
inexpensive standard Rohn
25G tower now and convert
to a Fold-over later.

Rohn Fold-overs allow you to
work co mple te ly on t he
ground wh en instal l ing o r
servici ng antennas or rotors.
This elim inates the fear of
climbing and worki ng at
heights. Use the tower that
reduces the need to climb.
When you need to "get at''
your antenna . . . just turn
the handle and there it is.
Rohn Fold-overs offer un
beatable utility.

Yes! You can convert to a
Fold-over. Check with your
distributor for a kit now and
keep your feet on the ground.

I
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A one stop buying and re ference guide to
all your amateur needs. The new 71 / 78 sup
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Your valued, tax-deductible contribu
tion can be as small as one of the 5000+
solar cells needed. A handsome certificate
will acknowledge the numbered cells you
sponsor fo r $10 each. Larger components of
the satellites may also be sponsored with con
tribution acknowledgements ranging to a
plaque carrying your name aboard the satel
lites. Call or write us for the opportunities
available.

Your membership in AMSAT is impor
tant to the satellite program, and will give
A MSATa stronger voice in regulatory matters
concerned with satellites. At $10 per year or
$100 for life, you will be making a most signifi
cant contribution to the satellite program and
the future of amateur radio. You will also
receive the quarterly AMSAT newsletter.

Clip the AMSAT PHASE 11/ coupon
below and send your support toda y, or call
202-488-8649 and charge your contribu tion
to your BankAmericard (VISA) or Mas ter
Charge card.

,- ---- -- - -- --- :-1

~
• AMSAT PHASE fII A34

I Radio Amateur Satellite Corporation I
I

Box 27, Washington, D.C 20044
.... 202-488-8649 I

YES. I want to support AMSAT PHASE JJI OSCAR I
satelli tes. Enclosed is:
O s i n sponsorsh ip o f_solar ce lls(@ $10 each) I
o S10 Annual m em /:JerSI'Hp 0 S100 Li fe membersh ipo Send in formal ion on sponsoring larger sa tellite com- I

ooneme.
I

AMSAT Me mber? I

I
I

-!

I
I
I
I
I Name

I S treet

I C""

L _

An exciting new era in amateur radio
is about to begin ... the era o f AMSAT PHASE
111 OSCAR satelli tes.

Many o f you are familiar with the bene
fits of the AMSAT OSCAR satellites. notably
OSCAR 6 and Z These satellites, with a com
bined total of over 8 years in orbit, have
provided communications between amateurs
throughout the world. The y have also pro
vided a capability for an educational program
in space sciences and many interes ting
experiments.

A MSAT, with members and contrib
uting groups worldwide. and headquarters in
Washington, D. C, has been responsible for
our current satellite program. Many people
feel that perhaps the greatest value of the
amateur satelli te program is the dramatic
demonstra tio n of amateur resourcefulness
and technical capability to radio spec trum
policy makers around the world.

The value of th is aspect of amateur radio
as we prepare for the 19 79 World Adminis
trative Radio Conference (WARC) is enormous.

The AMSAT PHASE III satellite pro
gram promises a continuing demonstration
that amateur radio is at the forefront of
modern technology. PHASE III satellites will
routinely provide reliable communications
over pa ths of up to 11.000 miles (17, 600 km)
for 17 hours each day. You can think of them
as a resource equivalent to a new band.

The cost of these PHASE 111 satellites
is a projected $250,000. Commercial satel
lites of similar performance would cost nearly
SI0,000,000.

Your help is needed to put these
PHASE 11/ OSCAR sate lMes in orbit.



Looking West
Bill Past~nilk WA6JTF
24854·C NewIYl/ A.",.
Newhall CA 91321

f OUR DIFFERENT KINDS?
When I am invited to tal k to an

amateur group , I often begin by
ask ing a rather simple but loaded
qullSt ion: " How many d iffe rent kinds
of repea lers are there?" Usually. I get
.. • first response e ltiICtly what I
expect. An amateu r raises his hand
and says. " Two: open and closed."
Then someone in the back of the
room will shout out: "You forgot
altopatch'" Most c t the time it stops
there, ...d the discussion stlm.

Southern Califomi. relay communi
c.lion is steeped in are_ide ttadi·
tions. and out of thi, has come ac
ceptance of fou r diffefflflt categorie5
of relay operation: open, closed,
private, end the individually owned
In d operated, remotely -controlled
amateur base station radi o, more cern
mo nly know n as a remote base. To
complicate matters even further, t hese
lour categories 01 relay systems
operate under one of two operational
formats: basic and advanced. Let's
COYel" the laner of these two design&
tor1 first.

Until about a yNtT and a half ago,
very f_ people pye much considera
tion to opeI'ati0l\81 format. A repeater
_ a repeater, and remote beses were
thote " thingsN that popped up on .94
once in it while and _re usually heard
on .46. HOWl!IIer, as tech nology pro
grt'SSed. so did a need o n the pa rt of
some to show their own individuality .
Out of th is grew the term inology.
" advanced format" and "basic fo r·
mat."

How, though. does an "advanced
format" $Vstem differ from one of
"bMic format"? Really , it's in the
peripherals and the use a system is put
to . In many wil¥', the microprocessor
had a lot to do with it, I guess. Many
" advanced format" $Vnems utilize
microproc::es:sors for overall system
control and security. Then there is t he
concept o f intl!l1inking on a wide scale
basis.. Some of the1e groups have
intentions of building national inter
linked networi<.s, by wh ich they will
be able to "function up" any city
they wish at the touch of a finger on a
to ne pad. Some a re we ll on thei r way
to ach ieving th is goal. From the fore
going, you m ight imagine that most
"advanced format" systems are also
private systems. Your lISSUmption
would be correct. In fact. "super
private" would be far better termi
nology. This type of advanced state
et-tbe-art communications requires a
totally control led environment, and it
it for this reason that no such system
it found on two mettr'l. Those in
volved in " advanced format" amateur
relay communications tend to go to
spectrum where they can achieve their
objectives without taking away valu
able spec trum from the average ham.
They "do t heir th ing," bother no one,
and (most importan t) he lp advance
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communications technology. If rtere
is one point of consternation. it is that
such systems are not available lor use
by the average "Joe Ham" ; thei r bIIsic
st ructu re precludes th is. Sometimes a
system such as th is is "down" fo r
mont hs o f redesign, and very few
"users" are willing to put up with th is.
By and large, they are made up of
small groups of a dozen or fewer
d edicated experimenters, who seem to
live lor a "mission" of finding I better
way to " do it," to talk farther. In
actl.•ality . the ternt5 "advanced" and
"basic" !\Bve come from those in
volved in the former , as • way of
letting the world know thlt tneir
particular operation is indeed dit
te-ent from the norm, Anything that
does not meet the criteril of an
"advanced format" system is then
considered " basic fo rmat." HllVing an
autopatch does not count.

No w, let's d iscuss categories of reo
peaters. We are talk ing " types" and
not access cod ing. Open repeaters?
Yes, we have our share o f t hem . In
fact , this state boasts more open
repealeA than anywhere else in the
nation. Want to involve yourself in
emergency communications? W.nt to
r'll chew? No matter whit you are
looking for, there is a reputer JOme

where to ~ your needs, an open
repellter, there for your use. Most
licenll!llS iIOCI/or sponsoring organilit
tions only ask that you use and
support such systems and not abuse
them. Some have very lenient system
regulations, wh ile others might well
constitu te a structu red mini·society.
Whatever your preference. you will
find it.

Ho w, then, do "closed" and
" private" systems d iffer from open
systems and from each other, and,
under the structure of FCC regu lation,
how can they exist? Ttoe latter an_
is indeed simple. J unif icat ion for such
system$ comes from oHicial recogni ·
tion of their existeoc:e. Such WI1i the
case during the early day$ of derf9Jl.
tion , when, in its report iIOCI orlk>r on
remote control, the FCC $p8Cilically
recognized the concept of the closed
system and granted such $Vltems the
ability to operate under the doctrine
o f " fully au tomatic remote control"
(wh ile at the same time granting only
"seml-autcmattc remote control" to
open systems!. There are also the
statements made by FCC personnel
when questioned on th is topic, such as
that of Dick Everett at SAROC', FCC
Forum last January, when he stated
that no .mateu r is obligated to pro
vide any service to any other amateur,
Then, too, there is the question of the
const itutional right of an individual to
use his amateur station lhis own
perlOn.al property) in .ny w,y he sees
fit, as long as its use does not bring
harm to others.

Suffice it to say that the f CC and
the overall amateur community hive
come to recognize the existance and
operat ion of relay systems whose ec
cess is available only to a lim ited

segment o f the amateur communi ty. I
r"lize thlt to some the existence of
suclt systems is a lOre spot; however ,
the filet it that the concept of the
" limited ao.::ns $Vstem" is growing out
here, BOd I suspect that ¥it! are indica
t ive of what 'l hlppening nationally.
You in your area know far better than
t . By present count, southern
Califo rnia ho ld l (o n 2 meters) twenty
such classified Iystems, up t hree from
last year. 220, a band most thought
wou ld be a haven for o pen systems, is
about 30% limited access. However,
here such systems are forced to share
channels wit h other such systems. So
while there may be twent y SCRA·
coordinated c1oSl!'d and private sys
tems on 2, only pert of that number
of channel pairs is in use by them.

" Closed" $Vnems differ from
"private" $Vstems in the following
way. A "c losed" repeater it one in
which membership within the
sponsoring organiution is requ ired in
order to use said $Vltem; however ,
such membersh ip is available to all
interested members of the amateur
communi ty. Systems dedicated to
emergency sevc es. such as RACES
and AR ES, wherein all commence
t ion content must be of either an
operational or "drill" nature, would
probably be fair e xamples. On tile
other hand, a " private" repeater also
requ ires grou p membersh ip. HOWllller,
membership and thereby system ec
cess is at the tOI.1 discrelion of ttoe
syn-em licensee andlor hit sponsoring
organization. Therein lies the dif·
ference.

I'd like to dispel the lang.-standing
myth among amateurs that a repeater
is automatically to be considered
"closed" o r "private" if it requ ires
that users equi p t hem selves with tone
cod ing dev ices to activate Ihe system.

I call this a myth because that is
exact ly what it is. However, even such
an austere organizatio n as t he ARRL
seems to live under th is total misap
prehen s.ion, lIS was made evident in
thei r July, 1977. issue of OST
('"Washington Mailbo>c" column. p .
14). in which the writer states some
thing to tbe effect that any repeater
that requires a tone to activate it it a
closed repeater . While placing. tone
activated device on a system's input
can h:;we the effect of limiting user ·
ship , such it not the proper use of
such devices. "rcoe coding in its many
forms, including burn, d igital burst,
CTCSS, and digital CTCSS, was
developed for use in the com merc ial
land mobile radio sector as a mea n, of
increasing spec trum load ing - not to
keep people off repeaters.

He re is how such • system work,.
Most commonly used in the land
mobile set'\lice is CTess, which standi
for Conl inuous Tone Coded
Squelched System. You might be
more fami liar with it under one of its
trade names, such as MotorOla Private
Line IPLI or General Electric Channel
Guard. These are registered trade
marks of these manufacturers. They
enable more than one person to

operate o n I given channel (or channel
pair, in the case of relay devices) on a
min ima l inte rfering bas;s. SU'C h an
ent ity might be a "community re-

peater." ll$ we sIt.1t now describe.
Most of us consider a repeater to be

a device with which one group of
people communicates via a given
channel pair. In commercial se,...ice,
one repeater may be set up to serve
the needs of two. three, or even I

dozen individua lS or buSiness groups.
Th is is accomplished by assigning
individual tone code assignments to
each person on the system. In our
example, let's Illy that we have th ree
busi nesses sharing a commercial re
pe ater. LeI's call them Smit h' ,
Delivery Service, To m the Plumber,
and Ci ty Bus Service, Each has a
specific communications need, and CB
radio will not suffice. They all wind
up on a given "commu nity repea ter."
Each is assigned. specific EIA statl
dardized tone code of the CTCSS
....riety. Smith is _ igned lA, Tom
gets 38, and CBS gets 4 B. However.
all operate through the same repeater
iIOCI t ransmit and receiv~ on the same
channel pair.

Contained within the electronics of
both the repeate r and each user's
radio are tone encoders and Oecodert.
The repeate r itself hll$ the ability to
decode and regenerate all three of the
CTe SS tones instal led, while t he
users' radios only respond 10 their
preassigned codes. Let ', suppose that
Mrs. Jones. the dispatcher for the bus
company, wants to tell Tim, the
driver, to go over 10 the Little Red
Schoolhouse. She removes the micro
phooe fro m its cradle. When she does
this. a switch built into the cradle
automatically closes and defeats t toe
internal decoder, allowing her to hear
Illy channel activity that's not being
directed toward her. Hearing nothing.
Mrs.. Jo nes calls her mobile and passes
her message. Had she heard another
conversat ion in progress, she wou ld
have been obliged to wait for its
conc lusio n. In the meantime, when no
t raffic is being directed at her, her
radio is silent, even though t he
channel may be u nder heavy use. The
same holds true lor each of the
channel users. They only hear traffic
directed at them - unless they -.>t
to lin en in for enterUinment pur·
poses.. I suspect some do.

The ilbiHty to shar~, to increase
chanr>el 10 ilding. and ther-eby to use
spectrum more efficiently, is the true
purpose of tone coding. To use it to
restrict those " unwanted" by you or
your group is defeating its intent 
tone coding was never meant to be •
means fo r security, and besides. with
to ne codes EIA'Standardized , how
much and how effective a security
method can it really be?

Th is being the case, what really
makes a repeater "closed" or
"pr ivate"? It's attitude, the . nitude
of those people placing JuCh systems
Into operation and the attitude of
thaw invited ontO such systems.. In
our part of the country, we have a
number of totally "open" systems
which, due to either co-channel assign·
reents or nearby ildjilCl!'t1t channel
assignments, h:;we l! t ilized tone coding
as • method to minimize interfer~

to their operation. Still, t hese systems
ere in eve ry sense of the word "open";
they are available 10 any amateu r who
wan ts to use them. By the same



token, we have a few " p rivate" re
peeters that require no tone access
whatsoever. Yet these systems are
tru ly " private" in everv sense of the
word. In each case, it is the attitudll of
those invo lved with a givel'l system
that dec ides its category - tone
coding enters not.

How can amateurs make better use
of methods such as CTCSS? On an
individual basis. it's been happening
for years on WR6ABB and a few other
LA area repea ters. Fo llowing t he lead
of t he commercial sec tor, a number of
individual sub-user grou ps have taken
to installing CTCSS encoder/decoder
packages in thei r radios. with auto
matic mike cradl e switches 8$ eartier
dMcribed. In this way , they can still
hear the messages directed toward
them, even though they are not forced
to Iistel'l to all the channel chatter.
One might call this " private" groups
f\Jnctioning through " open" repe8te~

Another method is that of channel
sharing in crowded urban areas, where
eccremeecrs have run out of available
spectrum and are faced with an ever
mounting deluge o f channel assign·
ment requests. What I a m about to
describe may not now be popular, but
wai t four or five years and then read it
again.

Suppose that an area is totally out
of spectrum u pon which to coordinate
another repeater without causing mas
sive interference to eKisting area
activity. On the coordinator's desk sit
100 or more demands for repeater
pairs. If he does not act soon, ne may
have a hundred or more pirate ry$tems
challenging eKisting activity. A
hundred repeater wars. Then an idea
hits him .. , CTess! "Why no17" he
says to himself. "Why not assign all
e Kist ing activity of open repeaters a
given areawide CTesS tone, and then
assign a second tone and the necess ity
fo r a lockou t rece ive r to all the nex t
generation 0 1 repeaters - and then
coordinate them ato p one another?I"
In essence, all existing systems would
become primary channel ac tivity, and
any new system could onty operate
when eKisting activity of the initially
coordinated system ceased. Now, it
might !"Ot worl< for every channel
pair, but it would be fiM for those of
low activity. In fact. you could
possibly put six or seven per chatVlel.
with each assigned a d ifferent tone
and each required to lock out when it
heard any other to ne of any system of
an earlier coordination da te.

Okay, there are obvious pi tfalls to
such a system. The largest is gelling
any group of hams to agree totally to
anything. With ever-mcununq pressure
on urban area coordinators and
councils, however, do not be too
surprised to see something along the5e
lines in the !"Ot-too-distant future.
NOli that many of the new radios
coming to the marketplitCt' have tone
coding built in - or at 1elK1 a pro
vision for it. Do the manufacturers
know tomething that the rest of us
don't?

let's finish this by pulling this
myth to rest forever. It is not tone
coding that makes a repea ter "closed"
or "private:' but ra ther the altitude
of the people who own and use it. If
tone coding has one asset , it is that of

a "sign" or "symbol" that states to
the re-st of the world that it is for use
by and for memberl only.

What aboYt the fourth category,
the .forementioned "individually
owned and operated, remotely
controlled amateur base station
radio"? How does it differ from •
repeater, al'ld why is there a r.ther
phenomenal growth lately in the
number o f these systems? Statement
of fact : A remote base is not a
repeater. The only similarity lies in
the hardware, and that is where the
sim ilarity ends. The root st ruct ure is
"simpleK abi lity using relav tec h
nique." Suppose you lived in a bad
spot for d irect stat ion-ta-station com
mu nicatiol'll. but for some reMOl'l did
not want to use a repeater to com'
municate . 11'1 fact, you wanted tIM!
total "exibility of your base station
radio, with the added ability of long

distance communication. You could
relocate atop ;II mountain, but is it!"Ot
better to just mOlle your rad io atop a
mountein and t hen operate through it
by remote control? In its purest for m,
that is eKact ly what a remote base is.

However, today's modern remote
base is far and away a lot more th an
that. Fi rst , if you can put a two meter
downlink radio o n the hill, why not
six, 220, o r 107 Why not 160 thro ugh
10 on ON and/or sse. as well? Why
not an autopa«:h function? Ho w
about the abilitv to "swing" a tri ·band
beam or remotely tune in single kHz
5tep5 all of the low bands? Remember,
unlike a repeater, whose licensee has a
specific responsibility to a given user·
ship, a remote base is techn ically
ind ividually owned. Therefo re . the
licensee can do things with it that
might b ring chaos to the average open
repeater. Wi th a remote rather than a
repeater, the owner is tota lly tree to
eKperiment an d operate to h is heart 's
content - and never once worry
about the respo nsibilities t hat an ama
teu r runn ing a repeater for a given
usership has. I suspect that it il this
OIIerall total Ireedom that is respon·
sible lor the dramatic growth in Sl>Ch
systems.

While bv law an individual by him·
self must own • remote lin the r{1S of
the Commission), this does not mean
that there's atways one remote per
ham. While a good nu mber of single
owner/user systems abound, at least
an equal number are o rganized as
closed membership amateur communi
cations o rgan izations. These o rganiza
t io ns, U$Ually numberinq no more
than ten ind iv id ua l amateurs, are very
closely kn it, and in virtually every
case are made up o f ind ividuals of
eKceptional ski ll in the art of two-way
VHF/U HF communications.

I said earlier that a remote is a
" simple K" device using relav tech
nique. Taking this further, mOlt re
motes come into being because an
individual or group is interested in
expanding their ability to talk without
the aid of • repeater. They do not
want the restrictions of " 3· minu te
timers" and of having their O5Os
interrupted every two minutes by
breakers . Thev want t he same ability
from the ir mountain as they have
from their home ham shack. Bv
uti lizing th e concept of the remote

base, they achieve their individual
objective. At present. there are an
estimated 300 or more Sl>Ch systems
in th is area aloM; hardly a day goes
by without running into someone who
tells you t hat he is building one also. I
might be wrong. but I would be
willing to ventu re a guess and say that
the modem remote base is possibly
the fastest growing of all fo rms of
amat eur relay communications cur
rently to be found out here.

TH E GOO D GUY
While back east a wh ile ago, one of

my scheduled stops was at Clegg
Communications in lancaster,
Pennsy lvan ia. both to see Ed again
and to do a " Manufacturer Prof ile"
story for th is magazine. It was abou t
90 miles to l6>eaS\er from Valley
Stream, Long Island. where I was
staying. so early that particular
mooting I made a beeline into
Brooklyn to pick up larry Levy
WA21NM, who Will to act as my
photographer. The two o f us then
headed to ward lancaster in my
father-in-lew's '73 T -Bird.

Bv five that a h emoon, we were
ready to head back to New York. We
bid good·bye to Ed and h is staff , and
jumped back into the car. It started
fine. bu t when we p laced it into
" drive," we found that it had decided
that it liked lancaster a lot and
wanted to remain. The transmission
!\ad died - or 10 we thought. Not

knowing eKactly what to do, larry
and I ran back into Ed 's o Hice just •
he was aboYt to depart . We explained
our p light. and in short order Ed had
literally solved ",try problem for us.

First, he found us an auto mechanic
who later tu rned out to be one of the
most r ighteous individuals I have ever
run into . Then , though he had a rather
important din ner and meeting 10

make, he personally took the time to
take us arou nd and help us find
tran sportation back to NYC, finally
dropping us at tbe a irport in Lan
caster. We had ho ped to make a ecm
muter flight to Philadelphia and then
grab either TWA or American back to
JFK. As luck would have it. the
commuter flight (which _ the I.t
one) was a sellout. but National Car
Rental came through with an Ohis
Cutlass that got us back to the " Big
Apple" in fine fashion bV midnight .

If " lW" could give a "good samari·
tan" award, my first nomination
would be Ed Clegg W3LOY. He did
not have to go ou t of his way fo r us.
Even though he had important
appointments to keep, an act of
hu man k indness to a fr iend he deemed
more important. Both larry and I
probably will never find the proper
words with which to say thanks. We
both hope that this is a proper begin
ning. Th is being my ti~t trip to the
lancaster area. I was quite at • loss
when the situiltion arose; having some-
one extend a warm hand of friendship
at that moment was very welcome
indeed.

THE BIG LINK
What do repeater sta t io ns WR5AF S

in Ho usto n, Tex as, an d WR6AWa in
Los Angel es have in comm on? What

event did repeater stations WR6AWS
and WR6AAE also snare in part?
Answer: probably lhe record for the
longest: duratioo repeater interlink be
tween two cities separated by Oller
1.000 miles. Would you eeueve three
hou~ and forty-two mil'lutes? Not
that this record is important. More so
is what happens af ter the initia l shock
of a t wo tho usand mile link wears off.

I have been involved, in one way or
ano ther, in linking efforts befo re. In
fac t, one o f the very f iN-t, between
Waltham, Mass., an d Los Angeles
laboot five years ago), was a d irect
result o f an offer by one of our local
repeater o wners to try Il.lch an eKperi·
ment that was printed in one of t he
earliest " LW" columns. Not lo ng ago.
we repo rted on Sam Davis
WA1GQY/6 .nd hil " Lin king
America:' which at last report is still
going fairly strong. However. most of
the lalter consisted of peccie at both
ends eKchanging callsigns, salutations.
and requests for QSL cards.

WR6AWa and WR5AFS are quite
different fro m one ano ther. WR5AF S
is an open repeater located in
Houston, with about 70 to 100
regular users. It is a tWO meter system,
sponsored by an organiza tion known
as t he Houston ECHO Soc iety.
WR6 AWo. on the other hand, is a
private 220 MHz system that is itself
part of an organization called West
tink, the objectiYe of which is to
organize a network of autonomous
intertied repeaterS to provide state
wide communication. As I mentioned
earlier in this column, a good rumber
of such organizations exist. With the
differences in operational category
and fo rmat between the two, what
would you imagine the outcome to

"" It was, for all part ic ipating, one of
the most fascinat ing and educat ional
evenings ever spent. After "init ial
shock," which lasted for abou t a half
hour, one began 10 realize that QSO
after 050 was taking place 
meaningful asOs, in which ",erything
from system opef.tio" to things of a
far more human nature _e being
disc;:ussed. It was a Sundav evening.
and the Houston group had been
involved in their _kly net as the
link started. For part of the linkup,
the los Angeles AWQ group took pan
il'l a net in a c ity a couple of kilomiles

away '
What happens, then , when you link

tWO repeate rs? People talk, and out of
this gain a far beller understand ing of
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the ir fellow man than they could
when isola ted by the COYerage rewic
tions 01 an aver. rt'tJUter . Both
SVltems are eager to do it again. If
your system is interHted in 'inking
with either or both, d rop me a no te,
and I'll act lIS a clearinghouse and pass
it on to the proper party. WR5AFS
and WR6AWQ may hold the current
record fo r the lon~ repeater inter·
link , bu t I suspect that thev also
might accoun t for the greatest nu mber
of new friendsh ips evolving from ama
teur radio in one evening.

220 IS ALI VE, WElL.
AND GROWING IN HOUSTON
Acc o rdi ng to Kent Marshall

W5TXV, six months ago there v-ere
Ilbout ten intrepid souts in the
Houston, TexllS. /ll'ea who were
p1 ' Ving around on 220. WhI t • d if·
ference a few months can make. At
present. there a re over fifty ImiI teu rs
now on 220, and an e xperimental
repeater is operat ing on the hi<jl
,34/,94 parr, under the callsign
WR5ATG. Kent credits this growth to
two factors : the Clegg FM-76, and a
gentl eman named Doug Burns
W5FUH, who is spearheading 220
growth. In Texas, as here in California
and elsewhere, amateurs have come to
like 220 because it is st ill u ncrowded.
Even via a repeater, o ne can hold a
true conversatio n - a leat which is
fest becoming impossible on two in
man y p laces. How long this will hold
true is anyone's guess, since 220 seems
to rea li V be tak ing off. Here in
southern California. t he last of the
lIV.il llble 220 pairs was recen tly co
ordinated, and now Tom Rutherford
W6NUI .nd his SeRA 220 Technical
Commit tee are invo lved in multi ple
co-cnemel coordinations, Nineteen
such coo rd inat ions have already been
made, with many more expected to
follow.

In Texas, 220 is growi ng, and if
what I hear about Texans is true , I
suspect t hat 220 will get the " Big
TexllS Treatment" that has helped two
to grow and prosper. Amateurs have
headed the call o f " 220 - Use It Or
Lose It! .., and wh ile _ mint oever be
complacent. I have e sneaky feeli ng
that Class E CB would find it qui te
hard to manifest itsel f up there in
qu ite . few places. contr. ry to v.toat
certain EIA--oriented info rmation
might $8 Y. Good work, Texas l

SOUTH CENTRAL U,S, MAY
ADOPT CALI FORNI A

TERTIARY PLAN

While no official announcement has
been made as of this writing. ec
cording to info rmed sources the Texas
VHF -FM Society, alo ng with coordi·
n . ti ng gro ups from Tennessee.
Mississippi, louisiana. Oklahoma. and
New Mexico. will shortlV announce
formal adoption o f the Modified
SC RA Inverted Tertiary Plan for
spIit·spli t repeaters. Th is would signify
two th ings.. First , that interest in VHF
relav communica tions amoog ama
teu rs cont inues to grow, and thus a
need to expand the number of avail·
able channels has reached these areas
of the na tion. Second, it signifies that
endorsement of this plan by the

ARRL in B recent OST anic le on the
su bject (October, 1976, pp, 47. 48)
has had a profound effect on its
ecceoteoce by the amateur corn
mu nity .

It is mV sincerest hope that these
arfllS h _ as much success with this
plan as we have in southem Gahlorni..
The AR RL has stated that the bes t
chance of technica l success seems to
come through this met hod. and I
think our overall success during the
past three years has shown thi$ to be
true. The SCRA still has available a
technical paper written by Bo b Thorn·
berg WB6JPI on this subject, and an
BY. x 11 SASE with a bit of patience
on your part will bring a copy, Send
your request to SCRA. PO Box 2606,
Culwr City CA 90230. Thoufll
_ inen three years ago, the concepts
containecl th erein are as pl'lCtil;a1 to
dav as they were then. They are the
basis for • good part of t his area's
successful coordin at ion effon.

TSARC CARES
As you are atreedv aware, in May I

was back east. I happened to show up
at just the right time. Well, to be
truthful, I had boon made aware
beforehand by Dave Minot WA2EXP,
TSARC chairman, that the Tri-State
Amateur Repeater Counc il would be
hold ing an open genera l mem bershi p
meeting. Dave extended a personal
invitation for me to attend and meet

the group,
WhIt intrigued me was • discussion

uoderwlV when 1 arrived. It dealt with
• mailer wry close to my heart:
willful arid malicious interference to
amateur relay communications by the
"sickies" of this world. Now, nothing
new came 0 1 this discussion. What in
my mind may be precedent·setting,
though, is the fact t hat a repeater
council had felt it was in the interest
of all amateurs to involve themselves
in some way in trying to solve this
problem. M.ybe for the first time
ever , such a body was say ing "_'w
had enough" and was beginning to
tum the ir heads toward find ing a WIly
to take action. I~Iy wish them
al l the success in the world, and
pledge to do IIl Vthing in mv power to
aid them o r anvone 1.' 1$1.' so inclined.

Their structure is a bit d ifferent
from that 0 1 the SCRA. and pert11pS a
bit o f comparison is warr.nted. As
you may be aware, the SCRA's c ha ir
man appoints two Technlcat Com
rnntee heads, one fo r two meters and
one for 220, who in turn form tech·
nical committees whose ma keup is
rep resentative of each geographic area
administered by the parent organiza
tion. The committees discuss all c0

ordination req uests, evaluate them for
techn ical merit and compa tibili tv wit h
exist ing ICtivitv, and assign o r deny
coordination by majority vote.

The TSARC, however. has . n in
dividual coordinator, He makes such
decisions. based on the $lime cri ter ia,
and works with the organization
proper on son of an "advise and
consent" basis. As I understand it , the
averill responsi bilitv for the imple
mentation of his rulings rests with the
council itself, The council also retains
the prerogative to override the co-

ordinator's decisions, request reevalua
t ion, and/or implement a decision of
its own,

Which system works better? It's
hard to $8V. Each fits the overall needs
of an area , . nd each has peceen to be
successful. ElICh has its own form of
ccotrots and r!!Str. ints built in, and
each affo rds representation to anv and
all systems thet request and require
such. As OlIVe $8id to me, " Duke
Harrison has been doing such an over
whelmingly successful job t hat there is
no reason to change things."

Everyone I met seemed satisfied
with the structure of the TSARC and
with the dedication that they have
shown to that .n!lil ·Srelay co mmunica
t ions needs. They also care a lot about
what's happening and where 'oW are
heading. If they were to adopt a
mono. I guess it would be " Technical
Competence With An Eye TOWllrd
Tomorrow: '

10 MET ER NON· RELAY BAND
PLANNING COUNC IL FORMED

Acc o rd ing to Norm Lefcourt
W61 RT, the large and continually
growing number of amateurs in
south ern California who are con '
verting CB radios to channelized 10
meter activity, after evaluating all of
the band plans offered, have eon
c luded that what they originated tate
last year is best . They have now begun
to form . council for the purpose: of
implemen ting this on a wider scale,

't was felt by 10 meter interests
in this eree th at with all the blind
plans that h_ been proposed, .nd
with everyone liking off in d ifferent
directions as was the case before the
davs of repeater councils for re'av
communications, some organilltion
has to be formed for voluntary
coordination of 10 meter non·rellV
channelized operation, I spoke with
Norm t he other morning via WR6ABN
and on .52 simplex, and he told me
that a pilo t organization has been
fo rmed and that they would soon be
holding an open meeting to adopt .
title, construct • const itut ion and

AMSAT
AMSAT hIlS recei ved Circular No,

1273 dated Ju lV 12, 1977, of the
Internati onal Te lecommunicatio n
Union's International Frequency
Registration Board giving advance
pu blication information on a planned
amateur satellite network of the
USSR. The published information is
summarized below.

General In format ion: "The USSR
Administrat ion wishes to infor m
countries. members of the ITU, that
the USSR is working on the establish
ment of an . mateur·satellite service
system, This system ' RS' will be based
o n 3-4 satel lites on a circular reer
polar orbit. The .mateur satellite st.
tions are des igned for mu lt iple access
with re-tr.nsmission and IreQuency
translation without demodulat ion o n
a reat time scale,"

Date o f bringing into use:
1977-1978.

Number of satellites: 3-4.

bylaws. and formalize the organiza
t io n.

As I have been led to understand,
th is organization intends to adopt the
southern Califo rni. 10 meter band
plan which was presented earlier in
this magazine, and poss iblv coord inate
specific fo rms of act ivity or uti lity to
each channel. It's tOO early to even
surmise the kind o f impact that this
will have o n the fut ure o f non- relay
o peration on 10 meters - and on
non- FM operation as well. One thing
is sure, though : 10 meters AM is
possibly the biggest thing to hit the
southland since the two meter re
peater. It was only a matter o f t ime
until some form of o rganization to
direct its growth took root out here.

WHEN ALL ELSE FAl lS.
TRY MY ANSWER ING MACHINE

Take this number down. If you
have something that yOU feel the rest
of your peers may be inte rested in but
don't have the ti me to write a letter,
you can place a call anytime, 24 hou~

a day, to my unofficial " l W" hotline
at (805) 259·8243. One catch,
though: My machine will only take a
fifteen second message, II you plan to

call in, I wggest that you write down
what you intend to say and then edit
it to the most necessary information,
Start with your name and callsign
when you hear the first " beep," and
stop when you hear the second
" beep," I will try to send you a
postcard with in a few days to confirm
the receipt o f the inlormation,

One soch p iece o f info rmation that
carne to me via " Elmo" {the pet name
for our answering machinel is th is.
passed on fro m Oliver W7WEW to
K6UQJ via westcers and then via
phone to me. It concerns a brand new
repeater system serving the area
around Prescott, Arizona, from a
point 7800 feet up atop Mingus
Mountain, h s c.l1sign is WR7AFC. its
channel pair is 147.60 in/147.oo out,
and it's open lo r all to use.

Orbital informarion: Inclinat ion,
82" ; Alt itude o f apogee 8< perigee,
950 km (circular orbit I; period. 10 2
minutes.

Uplink characteristics: 145,8- 145.9
MHz (100 kHz bandwidth); quarter 
wave receiving antenna , circularly
polarized; user uplink power, 10-15
Watts to 10-12 dB antenna ; trans
ponder receiver noise temperature,
3000' K.

Downlink charM:teriftia: 29.3-29.4
MHz (100 kHz bendwidthl; ha lf WIIW

transm itting itI1tllllna, circularlv polar·
ized; transponder power, 1.5 Watts
peak to 0 dB gain .ntenna.

Max imum communications dis·
umae: 6,000 km (3.700 st . mi.).

F rom the edvaece publication
orbi tal information, it seems likely
that the " RS.()SC ARs" wi ll be
launched p iggyback with the Meteor
meteorological sate llites from the
Ptesetsk launch sit e.



...an accepted and prove erformer
• Phase lock-loop (PLL) osc il lator c ircuit minim izes

unwanted spurious responses.
• Hybrid Dig ital Frequency Presentation.
• Advanced Solid-s tate design ...only 3 tubes .
• Built- in AC and 12 VDC power supplies.
• CW filler standard equipment.. .not an accessory.
• Rugged 61 46-8 final amplif ier tu bes.
• Cooling fan standard equipment.. .not an accesso ry .
• High performance noise-blanker is standard

equipment.. .not an accessory .
• Built- in VOX and semi-break in CW keying .
• Crystal Cal ibrator and WWV receiving capabili ty .
• Microphone provided .
• Dual AIT contro l all ows bo th broad and narrow

tuning .
• A ll band 80 through 10 meter coverage.

• Multi-mode USB, LSB , CW and AM operation.
• Extraordinary recei ver sens it iv ity (.3u SIN 10 db)

and oscil lator stabil ity (1 00 Hz 30 min . after warm-up)
• Fixed channel crystal contro l on two available

positions.
• RF Attenuator.
• Adjustable ALe ac tion .
• Phone patch in and out jacks .
• Separate PIT jack for foot swi tch.
• Buil t-in speaker .
• The TEMPO 2020. ..$759.00.
• Model 8120 exte rnal speaker. .. $29.95. Model 801 0

remote VFO. . .$1 39.00 .
Send tor oescrrpuve informat io n on th is fine new transceiver,
or on the ti me proven Tem po ONE tran sceiver wh ich
cont inues to oller re li ab le, low cost perfo rmance.

AVAI LABL E AT SELECT DEALERS THROUGHOUT THE U.S.

HBOf/Hadio
11240 W.Olympic Blvd.,los Angeles, Calif. 90064 213/ 477· 6701
931 N Euclid, Anaheim, Ca lif. 92801 71 4/ 772-9200
But ler, Missouri 64730 816/679·3 127
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Editor:
Rooort Baker W82GFE
15 Windsor Dr.
Arco NJ 08004

CA L EN ~A ~

-Described in last issue.

Open CO Party - CW
California 050 Party
VK/Zl!Oceania - Phone
VK!ZLJOceania - CW
RSGB 21 /28 MHz Phooe Contest
October ORP 050 Party
YLRL Anniversary CW Party
Open CO Party - Phone
RSGB 7 MHz Phone Co ntest
Manitoba osa Party
CO WE Contest
CARTG RTTY Swee~takes

CO WW OX Phone Cont est
YlRl Anniversa ry Phone Party
ARR L Sweepstakes - CW
RSGB 7 MHz CW Contest
IPA Contest
European OX Con test - RTTY
Missouri 050 Party
OK OX Contest
ARRL SWgepstakes - Pho ne
WWOXA International CW Contest
All Aust ria Contest
CO WW OX CW Contest
ARR L 160 Meter Contest
ARRL 10 Meter Contest

VK!ZL!OCEANIA CONTEST
Phone

Sta rts: 1000 GMT
Saturday, Ot;tober 1

Ends: 1000 GMT
Su nday, Ot;tober 2

CW
Starts: 1000 GMT

Satu rday, October 8
Ends: 1000 GMT

Sunday, October 9
Sponsored by t he Wireless Institute

of Aust ralia. Entry classttications:
single transmitter·single op, multi-cp
{outside VK!ZL only}.
EXCHANGE:

RSlT) plus serial n umber starting at
001.
SCORING:

Oceania stations score 2 points per
050 with VK/ZL, 1 point for 050
with Oceania other than VK!Z L. All
other stations score 2 points per
VK!ZL osa, 1 point pe r Oceania
(other than VK/ZL) 050. Final score
is derived by multiplying total OSO
points by the sum of VK/ZL call areas
worked on all bands. The same
VK!ZL call area worked on diHerent
bands counts as a separate mUltiplier.
ENTRIES AND AWARDS:

Logs must show, in this order:
date/time in GMT, callsign of station
contacted, band, serial number sent!
re<:eived, Underline each new VK/ZL
call area contacted and make separate
logs for each band. Summary sheet
must show callsign, name, address
(please use block letters), details of
equipment used, and for each band -

Oct 1
Oct 1·2·
Oct 1-2
Oct 8·9
Oct 8-9
Oct 8-10
Oct 12-13
Oct 15-16
Oct 15-16
Oct 15·17
Oct 22·23
Oct 22·23
Oct 29-30
Nov 3·4
Nov 5-5
Nov 5-5
Nov 12-1 3
Nov 12·1 3
NQv 12-13
Nov 13
No v 19·20
Nov 19-20
Nov 19·20
Nov 26-27
Dec 3·4
Oec1o-11
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OSO points for t hat band and total of
VK/ZL call areas worked on that
band. All band score will be total 050
po int s multiplied by sum of VK!ZL
call areas on all bands wh ile single
band scores will be that band's OSO
po ints multiplied by VK!Z L call areas
worked on t hat band only. Attractive
colored certificates will be awarded
top scorers. You may obtain contest
resu lt s and nex t year's rules by en
closing one IRC or mint stamps of
your country to value o f one IRC.
Certificate winners will receive results
and nex t year's rules regard less, Send
entries to: WIA-VKlZl Contest
Manager, GPO Box 1002, Perth, 6001,
Western Australia, or WIA-VKlZl
Contest Manager, N. Penfold VK6NE,
388 Huntriss Road, Wood lands, 601 8,
Western Australia - post ed to reach
Australia before Jan. 31.

OCTOBER ORP OSO PARTY
Starts : 2000 GMT

Saturday, October 8
Ends: 0200 GMT

Monday,Ot;tober 10
Sponsored by the ORP Amateur

Rad io Club International tnc., this
contest is open to all amateurs and all
are eligible for awards. Stations can be
worked once per band; general call IS

CO ORP DE ".
FREOUENCIES:
~ - 3540, 7040, 14065, 21040 ,

28040. SSB - 3855, 7260, 14260,
21300,28600. Novice - 3720, 7120,
21 120, 28040. All frequenci es ± 5

kHz to avo id ORM, as license permi ts.
EXCHANGE:

Members send RS(Tl. state, provo
ince, or country , and ORP n umber.
All others send RSITL state, province,
o r country , and power inp ut .
SCORING:

Each member OSC counts 3 points,
non-members count 2 points per osa,
stations other than WIV E count as 4
points. Multi p l!ers based on input
power of transmitter: greater than
100 Watts - xt : 25 to 100 Watts 
x l .5; 5 to 25 Watts - x2; 1 10 5 Watts
- x3; less t han 1 Watt - x5. Total
score is OSC points times toter nurn
be r of states or provinces Of countries
per band times power multiplier ,
ENTRIES AND AWARDS:

Certificates to highest scor ing sta
tion in each state, province, or coun
try, other places depend ing on
act ivity. One certificate for the station
showing three "skip" contacts using
the lowest power. Send full log data,
includ ing full name, address, and
bands used, plus equipment, antennas,
and power used. Entrants desiring
results please enclose a # 10 SASE.
Logs must be received by Nov. 30 to
qualify . Send all entries to: ORP ARC
Contest Chairman, E. V, Sandy Blaize
W5T VW, 4 17 Ridgewood Drive,
Metairie LA 70001.

MANITOBA 050 PARTY
StarU; 2200 GMT

Saturday. October 15
Ends: 0200 GMT

Monday, October 17
Sponsored by the Amateur Radio

Clubs of Manitoba and dedicated to

AR LM (Amateur Rad io League of
Manitoba) to commemorate thei r
25th anniversary in 1977. Sta tions
may be worked once per band and
mode. VE4 mobiles can be worked
each lime they change municipalities.
A R lM members will be bonus
stations for out of province contacts.
VE4 to VE4 and 2 meter simplex
OSOs will be permitted.
EXCHANGE:

RS(Tl, name, OTH (municipality
for VE4) ,
SCORING:

VE4s multiply number of OSOs
ti mes number o f US states, VE
provinces, and OX countries. All
others multiply number of OSOs
times number of Manitoba munici ·
palit ies, local govornment d istricts,
provincial parks, and forest reserves
(1 34 max.} times the number of
ARlM members worked.
FREQUENCIES:

sse - 3770, 3905, 7 195, 7230,
141 90, 14285, 21245, 21355, 28600.
~ - 3 705, 7105, 14065, 21205,
28205.
ENTRIES AND AWARDS:

Certificates to high score in each
province, state, and co unt ry . Plaques
for high VE4 and high out of province
station. Additional plaques if war -

ranted. Send log data and signed
declaration no later than Nov. 14 to :
Doug Bowies VE4QZ, 1104 First
Street, Brandon, Manitoba, Canada
R7A 2Y4.

CO WE CONTEST
October 22 and 23

See schedu le for times and frequen
cies!

Sponsored by the Murray Hill ARC,
the contest is open to all licensed
amateurs employed by or retired Iro m
Weste rn Ele<:tr ic , Bell Labs, and Tele
type Corp. Also, participation of
employees and ret irees of AT&T and
AT&T long Lines is permitted. The
contest is divided into four sessions
with a tota l allowed operating time of
20 hours. A separate 050 may be
made with a station on each o f three
modes - phone, ~,and RTTY. No
form of cross mode, cross band, or
repeater operation will be permitted,
There is nothing in the rules to
prohibit operation outside of the sug
gested schedule, but it is hoped that
by using the schedule as a guide, many
more OSOs will be made by knowing
when and where to listen . If co n
d itions do not favor a particular band
called for in the schedule, participants
are free to move elsewhere, preferably
to the next band scheduled. However,
please observe the contest time
peri ods. Each station must be
operated by a single operator with a
single transmitter. Club stations
operated under {he club station call
sign may compete to submit a score
for that locat ion's total. These con
tacts may not, however, be counted
toward an individual's personal score.
Successive contacts with the same
station may not be made by changing
mode! Violation of any rules of this
co ntest, or any of the current FCC
rules and regulati ons governing ama
teur rad io service, can result in diS"
qualification of the station invol"",d.
EXCHANGE:

RS(TI. name, location code. A loca
tion shall be counted once for each
band for which that location is
wor ked in each of t he t hree contest
sections.
SCORING:

Contacts with a Novice or Tech
nician on an HF or ~ Novice band
will count 10 points; contacts with a
retiree will count 5 points; all o ther
contacts count 1 point.
ENTRIES:

All logs must be in GMT and should
be forwarded to your local "Works
Coordinator" as soon as possible alter
the contest. They should be to your
coordinator no later than Nov. 15. All
local coordina tors should forward
their location sumffi<lry and log sheets
to reach Murray Hill by Dec. 15. In
order to create an incentive to get
yo ur logs in, you may add 10 points
to your score if you sign a statement
that your entry was forwarded to



T IM E AND FR EQUENCY SCHEDULE FOR ca WE CONT EST
Committee, 14 Vanderventer Avenue,
Port Wa5hington, u. NY USA 11050.

O>eck CO MaglIrine for any last
minute rul e char'lgeS!

ISlANDS O F TH E WORLD
AMATEUR RADla ACHIEVEMENT

AWARD
Sponsored by ama!e<Jrs resid ing o n

Whidbey Island, tile award is available
10 all licensed a mateurs in the wor ld.
An contacts must be made alter
October 1, 19 77 1 The award will be
issued for : 50 islands, including con
tact with Whidbey Island ; 100 islands,
incl ud ing contact with Whidbey
Island; 150 islands, inc:lud ing contact
wi t h Whidbey Island ; maJlimum
p ossi ble. including contact with
Whidbey Island.

Islands are taken from the " pref iJl
by countries list" as they appear in
the Rlldio A mau u r CMlbook. with the
exceplion of Whidbey Island. Eitch
island must a lso be reoo<Tl ized as such
by the Natioroal Geographic Society.
To obtain the award, prool of contact
must be su bm itted o n a self-prepared
list showing the island's name, callsign
o f amat eur contac ted, dat e o f COOlest.
Th is list should be arranged in alpha
bet ical order by island. Do not send
QSL cards! This list must be verified
by at least two amateu rs, General class
o r above. or by a local radio dub
secretarv . Send your verified list of
contacts, which must include Whidbey
Island. $1 .00, and I self-adli'essed
stamped envelope, 10 : 8ill Gosney
WB7BFK, 4471 40th N.E., Whidbey
Island, Oak Harbor WA 98277 USA.
Foreign amateurs may exclude the fee
and stamps on their return envelopes,.

The ru les t hat govern th is award
will be reviewed annually on October
11

CARTG MERIT AWARD
A plaque has been offered for this

aWllrd complete with eng raving, a nd
the CARTG is req uesting roame5 of
suggested q ualifiers. The awa rd WllS
CJElilted in 1967 to be presented
annually to t he ntdio a milteur chosen
lor his outstanding contribution to
the art of amateur radio teletype
communications. It need not neces
,..ily be confined to technical con
tributions but recogn ition of any
outstanding lIChievernent worldwide;
exper imental work, art icles. traffic:
handli ng, net o perat io n, OX, or any
other o utS!and ing RTTYachievement .
Sen d com plete infor mation to:
CARTG - VE3RTT , 85 Fifesh ire Rd.,
Willo wdale. Ontario, Canadit M2L
2G9.

ALL VENO O N RTTY
The CARTG is also offering a

certificate 10 anyone working all
VENa on Rn y . There is no charge
for the award, but asLs must be
inc:luded with the rllQUe'SI ancf will be
returned. An off icial of a RTTY group
or society may inspect and send a
1ign«J list 01 such aSLs in place of
sending the actual card\. Send aU
requests to CARTG - VE3 Rn, 8 5
F ifesh ire Rd., Willowdal e, Ontario,
Canada M2L 2G9.

Con t acts between stations on
d ifferent cont inents count 3 po ints;
stat io ns o n same cont inen t but d iffer·
ent count ries 1 point, except for
North American statio ns only! 
contacts between stat ions with in
North Amer ic:an boundaries count 2
points, Contacts betweeo stations in
the same country a rll permitted for
zone or country multiplier credit, but
hiJlle zero point vllull. Multipliers are
number of different zones on e.ach
band and different countries on each
band. F ina l score is resul t of total
aso points mult iplied by sum of zone
and country multiplier.

ENTRIES AND AWARDS:
Many various awards in d ifferent

classes and categories. Plaq ue to
h ighest club score . Lo gs sho uld in
clude all times in GMT; indicate zone
and country mul tipliers o nly first t ime
WQfked on each band. Logs must be
checked for duplicat ll contacts; use
separate sheets for each band. Each
entry must be accompanied by a
summary sheet showing all scor ing
information, category of competition,
roame and address in block letters, and
a signed dec laration that all contest
rules and r~lations have been ob
served_ Offieial logs lWld summary
sheets and zone maps a re available
from CO; include a large SASE. All
e nlries must be postmarked no lat er
t han Dec, 1 for phone and J an. 15 for
CWo Send logs to ; ca WW Contest

3900-3950
7260-7300
14280-1 4330
21380-2 1420
2867.
50.1-50.13
145 .05-145 .11 , 146 .52

3605
7055
14<180
2 1095
28150
50.1-50,13
145.05-145.1

RTTY

VE district also counts as a separate
co unt ry. Total score is tota l number
of exchange points t imes number of
countries worked t imes number of
continents 16 ma x.I. Canadian bonu$
points to be added la$l - 100 bonus
points for Ndl VENa contact on all

"'"'"

caWORLOWIDE OX CONT EST
Stlirts; ooסס GMT

Sa tu rday. October 29
Ends; 2400 GMT

sYnday, October 30
Sponsored by CO Magarine, the

contest is open to all amateurs world
wide. Use &II amateur blinds, 160
throulto 10 melen. Enlry classifica
t io ns include: single CP. single and en
band ; mutti-cp (all oond ), single or
multi·transmitter.
EXCHANGE:

RSIT) and zcre .
SCORING:

ENTRIES AND AWARDS:
Use separate log sheet tor each

band. Log sheets and zone charts
available from CARTG for SASE or
IRCs. Logs must be received beforll
December 31 to qualify. EngrMld
plaques to top 10 scorers plus 6
special categories. Certificates to top
scorers in each US and VEN a district
and each country , Send logs, sum
ma ry, and scores to ; CARTG 
VE3 RTT , 85 Fifesh ire Rd ., Willow·
dale, Ontario, Canada M2L 2G9.

VHF/160met••
10 meter1

15 meters
20_,,",

40 mete"

20 meters
40 meters
VHF/ 16 0 meters
80 meters
80 meters

SeWon One: HFN HF Phone - 1700 to 2200 UTC Oct. 22. 1977
Sugye$ted operltion:

1700- 1800
1800- 1900
'9Ol>2000
2000-2100
2100-2200

Session Fo ur : HFNHF Phone - 2300 UTC Oct. 23 to 0400 UTC Oct. 24 , 1977
Suggested operatio n:

2300-0000
OOOG-0100
0100·0200
0200·0300
0300-0400

Suggested Frequencin;
..... CW

160 Use segment permitted Ioc:ally
80 354Q.3570,3730
40 7040-7080. 7130
20 14040·14050
15 21040·2 1080.21140
10 28150
6 50.1·50.13
2 145.05-145.1

Sln.sion Three: HF/UHF CW and RTTY - 1700 to 2200 UTC Oct. 23, 1977
Suggested opera tion: CW o n the hour, RTTY on the half hoW'.

1700- 1800 VHF/160meter.
1800-1900 10 meter1.
1900-2000 15 meters
2000-2100 20 meters
2100-2200 40 meters

your local works coordinator before
Tuesday, Nov. 1.

Sln.Sio n Two ; HFIVHF r:'N a nd RTTY - 2300 UTC Oct. 22 to 0400 UTC Oct. 23. 1977
Suggested operation; CW o n the hour, RTTY o n the half hour .

2300-0000 20 meters
0000·01 00 40 meters
0 100-0200 VH F/160 meter .
0 200·0300 80 meter.
0300-0400 80 metw1

CARTG RTTY SWEEPSTAKES
StarU: 0 200 GMT

Sa turday , October 22
Ends: 0 200 GMT

Monday, October 24
Spoi'$Oled by the Canadian Ama

teur Radio Telelype Group. VE3RTT.
Not more than 30 hou" of operation
is permitted. with non-operating
periods taken at any time during the
contest . Summarv of times on ancf off
mllSl be submitted with score. Use all
amatll\Jr bands aut ho rized for F1
emission (RTTYI. Country status as
per ARRL country list; KL7, KH6.
and VO to be considered as separate
count ries. Classes o f entry include;
single op, single transmitter; mult i-op,
single transmitter; and SWL printer.
Individ ual operators of multi-operated
stations may submit t he ir logs singly
inst.ead of a !lfoup log.
EXCHANGE:

MeSlla~ will consist of message
number , l ime in GMT , and zone.
SCORING :

All 2·way Rny OSO, with own
lone will earn 2 points; all others as
per CARTG zone chart bend SASE if
needed). Slat ions may not be con
tacted more than onc:e on any one
band. Mul lipl ier is number of differ.
ent countries contac ted including
one's own on each band. Each US and
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New Products
JMR MOBlLE·EAR

CLEA R· ' MI CROPHONE
A common problem faced by FM

and sse operators is inadequate
microphone \IiI in and directivity. A
poor me can make a T5-820 or
Hy·Gain 3750 sound like an earty
phasing rig. Most modern FM trans
ceivers employ audio limiting cireuiu
which are designed to provide ccose
tent modulation under differing audio
conditions. Unfo rtunately, most
"stock" microphones do not have
$l.lflicient output and the directional
capability requ ired to enhano;e the
trillll9:eM!r with which they are used.

Th is month I reviewed the Oear-'
microphone by JMR Systems co-o.
The Model 40 mit is adIIertised 3$ a
high output device. capable of driving
any audio circuit to in fullest ex tent.
The mic is also highly directional.
allowing it to be used in noisy mobile
environments..

All it takes is one look at the Model
40 Clear·! to realize that something is
d ifferent. The microphone i$ shaped
like a sma ll Derringer pistol , with a
push·to·talk button on one end. The
microphone element is a capacitOf
device, moumed behind a tiny brass
screen on the top of the n ensdccer.
Th e Model 40 contains a built- in FET
preamp requi ring an internal battery,
and a variable gain control is provtoed.
A five conduaor cable is used to
interlace the usee-scocued mic c0n

eectce. NOfmally open and normally
closed PTT contacts are available,
allow ing the Clear· 1 to be used with
ilrly trans::eiver. Mic output is a high
-42 dB, and audio response is 200-600
Hz . .. most definitely eommunica
tions Quality! The high upper-end
frequency resocose is responsible for
the Quality " sound" of the Model 40.

I tested the JMR mic with the
Hy-Gain 3 750 transceiver on 20 and
75. Good reports were received 
with the compressor in the 3750
disabled. The output control on the

mic can be left about one-eighth open
under normal "close-talk" conditions.
I found that it was possible to clip the
Hy·Gain by using elteesive mic out 
put _ a good audio reserve is present!
By carefully adjust ing the JMR 's leYel
control. I _ s a ble t o ho ld the mic at
arm's length and talk in a normal tone
... undetected by the listening sta
tion.

I have a popular 2m SSB transceiver
in my shack - when I use it with
those who know me, I am accused of
having a cold or some other di$gUsting
nasal malady. The standard mic
supplied with this rig does not cut it, a
classie case of anemic aud io. This rig
_ the perfect test situation for the
Model 40 on VHF. I changed micro
phone connectors and fired u p.
Amaz ing - no more Donald Duck
with the flu I The transceive r sounded
like its designers had intended. It was
not possible to overdrive the 2m rig.
probably because the audio limiter has
good raogll.

The only shortcoming I noted is the
lack of VOX capability with the
Model 40. Since the internal preamp is
battery powered, it would have to be
continuously activated for VOX
operation. This limitat ion is under
standable when it is considered that
t he Clear ·l was indeed designed for
mobile operat ion. I normally use PTT
on HF, so it didn't make any dif·
teeeoce.

In my opinion, the Mobile-Ear mic
performed euctly as specified. IU
performance on VHF was most
impressive. The mic is light enough to
survive even the lo n!)est " white
knuckle" sessions. It should also be
indicated that the JMR Clear ·l mic ro
phone is compatible with most CB
transceiversl The microphone is priced
at $44.95. JMR SysU'mJ Corp., 168
Uwret'IU ea.. Salem NH 03079.

John Mol.... WAJETD
becutM EditOf

RADIO SHAC K TRS·SO
MICROCOMPUTER SYSTEM

Computers are about to become a
part of eYeryday life in American
bu sinesses, schools, and homes,
accord ing to Radio Shack, the nation
wide electronics store chain .

The co mpany has just introduced
Iheir new Radio Shack TRS -SO Micro
computer System. Not a kit, the
TRS-SO COme1O completely wired and
tested , ready to plug in and use.

The TRS-eo svstem consists o f a
53·key professional-type keyboard
and microcomputer plus regulated
power supply, a data cassette recorder
which is computer -controlled through
an interface, and a 12" video display
monitor.

A comprehensive owner's manual
will be supplied with the TRS·SO that
will eltplain eYeryth ing necessary for
'IS operat ion. from plugging it in
through programmintj.

Radio Shack will also supply pre
recorded cassette programs for such
applications as a small business pay'
rol l , gene ral ledger account ing,
accounts receivab le , and inven tory
control.

For ed ucat ional purposes. the
microcomputer can be used to teach
mathematics, music theory, and
virtually any subject through pro
grammed teach ing methods.

Just fo r fun. a variety of game
programs will be available, including
blackjack and backgammon. Other
uses around the home would be
personal fin ance management, storage
of rec ipe$, menu planning. and use as
a mes5<lOJe center .

Provisions have been made in the
TRS-SO for later add ition of ecces
sory , or " peripheral," items such as an
additional tape recorder , "d isk" pro
gramming, and a printer which would
create a permanent, typed record of
the computer output.

At the heart of the Radio Shack
TRS-SO Microcomputer System is a
2-SO microprocessor chip that serves
as the central processing unit, or
" brain," o f the microcomputer. Th is
remarkable device, about the size of a
watermelo n seed, i$ one of the most
advanced microprocessor chips avail·
.ble today.

The Radio Shack TRS-SO Micro
compu te r System is priced at
S599.95, complete with video display
monitor and data cassette recorder.
The mic rocomputer alone will sell for
$399.95.

Leading the way in e lectronics since
1921, Radio Shack is a division of
Tand y Corporation INYSEl, head
QUartered in Fo rt Worth, Te_as , wh ich
is also where the T RS-SO is man·
ufactured. Radio Shack presently has
more than 6,000 stores and dealer1 in
aU 50 states and Canada. as well as
nearly 500 stores. overseas operating
under t he name Tandy Internat ional
Electronics. Radio SMck , 26 17 West
Seventh Street, Fort Worth TX
76107.

FLESHER PS·170
errv PRESELECTOR

Last month I described the new
RTTY terminal unit from Flesher
Corp. , the OM- 17o. T his deYice has
considerable bui lt ·in filtering which
allows good isolation 01 the mark and
space to nes. However, in conditions of
extreme QRM and no ise , additional
selectivity is required to re liably copy

RTTY signals. Flesher has responded
to thi$ need by providing an active
filter ceeeiector that can be used with
the DM·170 TU, or any other demod
ulator.

The PS-170 filter i$ connected be
tween the receiver 's audio output and
the input of a terminal unit. This
allows narrow shift (170 Hz) tones to
pass. and not much else. The PS-170
has two outputs. The normal ou tput
couples the filter d irectly to the TU,
wh ile the limiter output provides an
additional stage of hard limitiog.
which removes ampl itude variations
from the received signal.

The PS·170 is tiny. It consists of a
2" It 2" PC board, whic h can be
moun ted in any eltisting enclosure.
Requiring t 15 V de at 12 rnA, the
PS- 170 can steal power from the
terminal unit, or may be powered
from a simple, zener regulaled su pply .
I found that the preselector operated
fine on voltages between 12 and 15.
The 3 dB bandwidth of my PS·l70 is
400 Hz, between the frequency range
of 2OlJO.24oo Hz. This differed

JMR 0"",' microphone_
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miCroproceuOf chips available today, the Z-80.



slightly from the published frequency
range of 2025-2400 Hz. I measured
frequency resconse with an audio
oscillator and VTVM, using the non
lim ited outpo.lt.

Careful tuning is required when
using the PS·170. The bandpass is
such that even slight mistuning causes
the tones to be excessively attenuated.
However, the reception Quality under
heavy CRM and noise is fantasticl I
used the DM·170 and ST·5 for com
parhon tests. The PS·170 was
switched between the two terminal
units, and under conditions of
extreme interte renee was the d if·
terence between copying and missing
weak RTTY signals. T he DM-170 al
ready has bandpass f ilt ers incorpo
rated; t he ST·5 does not. Thus, the
ST-5 bene fitted most when t he
PS·170 was used. l have since incorpo-
rated the ps·17Q into the same
cabinet with the Flesher T U. An
SPOT switch selects either the normal
or lim it ing output.

The PS-170 is available in kit o r
facto ry·btl ilt form. The kit takes
aoout one half hour to build and align.
The components lin! all resistors,
capacitors, and ICs. Tune-up is ec
complished in the same manner as was
used in IIligning the OM·170. Resistors
are subst ituted into the circui t until
the preoer response is obtained - t he
op amps require only resistance
changes to modify the fe'SPOnS8 curve
- no 88 mH toroids to prune! T he
Flesher PS·170 is p4'"ad at 511 .95 in
kit form and $18.95 factory I$

sembled and aligned. Flesher Corpor~
uoo. Bo. 902. Topeka KS 66601.

John Molnar WA3ETD
Executive Edi tor

NEW PERSONAL COMPUT ER
FROM OH IO SCIENTI FIC

Challenger liP from Ohio Scientific
is an exci ting new personal computer
complete with BASIC in ROM and
RAM 14K) fo r programs in BASIC. All
you have to do is turn it on and go l

Challenger li P is a fu ll y self-con
tained personal computer with a full
size keyboard and a 32 x 64 character
video display interface.

Complete with an audio cassette
interface, the Challenger- liP simply
ecorects to • video monitor or home
TV set via an rf converter (not sup
plied ). A cassette recorder can be used
for progr.m storage.

Challenger liP comes complete with

a 4 slot bac kplane and case for
$598.00 fully assembl ed, and is ex
pandable via compatibility wit h aU
Ohio Scientific computer accessories.
Ohio Scientific, Hiram OH 44234.

GARY MODEL 101 DIGITAL
VOLTMETER KIT

A complete DVM kit for $29.9 57
You've got to be kidding! That 's what
I thought when I received the Gary
McClellan Model 101 Digital Volt
meter kit 10 review. Why no!? The
end result of t he kit is a four d igit
DVM, complete wit h Si!J1, auto zero,
and overvoltage blanking!

The DVM market is similar to t he
calcu lato r indust ry . Several years ago,
t he DVM was an exotic test lnsrru
ment fou nd only in electronic labs.
Capable of extreme accuracy, t he
DVM is based on an LSI AID (analog
to d igital ) converter. The output of
the converter is mult iplexed and
displayed on seven-segment displays,
exactly as in some d igital clocks. The
price of DVM chips has plunged, aided
by the mass p4'"oduction of calcu lator
and microprocessor ch ips. The Gary
DVM is based upon the Motorola
MCl4433 AID COrtver1er", and has a
basic range of (}..11.999 volts.

The Gary DVM too k ellactly twO

hours to build and calibrate. T he
display mounts on a small PC board,
which is fastened to t he larger DVM
board. All componems appear to be
Quality devices, and the CMOS chips
are first run units! Molex pins are used
to mounl the DVM chip and two
other CMOS packill}8S. The four d igit
d isplay IS multiplexed to reduce
power consumption. T he associated
transistors and resistors for the display
require a bit of close wiring. but
Gary's eleven page manual contains
deta iled instructions and several
photos of the completed unit. No
specia l problems were encountered
while wiring the kit.

The most enjo yable part of kit
building (for me) is applyi ng the juice
fOr" the f irst t ime. It sure is nice when
t hings perk right from the opening
gun, but I was doomed to disappoint·
ment t h is time. The Model 101 re
Quires a single five volt supply, which
should be rt!9Jlat ed. I happened to
have • lillie supply based Ofl an
LM·3Q9K which was used in micro
processor experiments. I connected
lhe supply, turned it on, and nothingl
Then I thougtlt I had bener read

Gary's instruct ions. There is a single
screwdriver resistor that is used to
cal ibrate the DVM. My control was all
the way to one end ; tha t's why the
d ispl.y was dark. Shorting the probe
leads, I adjusted the control , and sure
enough, t he display illuminated. I
adjusted for a reading of -000 volts,
which is the normal coodition with no
signal input. The minus si!J1 blinks to
indicate that the DVM is functioning.

I should have read further, bee...se
the nex l thing I did was conoect 8

handy 9 V transistor to the DVM. The
display blan ked out! Again consul ting
the manual, it turns out tha t the 101
DVM has a basic range of 0-1 .999
volts. Any overvoltage blanks the
d isplay - a nice touchl Calibrll ion is
accomplished by adjusting the co nnol
unli l the read ing corresponds to a
known source. I used the Gary Model
120 DVM calibrator , which I will
review next month. A good reference
source is a single mercury cell , which
has a no load voltage of 1.3 5 volt s. or
very nea rly that . After calibrat ing t he
101, I checked my year-o ld standard
mercury cell. Not bad, 1.352 volts.
Amazing !

The 101 DVM has a sign function,
which means t he probes do not have
to be reversed when measuring minus
voltages. It looks like I will~ to
retire myoid trusty Knight VTVM 
OOy, I $I,lre hate the constant reversing
of the polarity switchl

The only problem, if you can call it
a problem, is the low range of t he 10 1
basic DVM. An attenuator is required
10 measure voltages of greater magni
tude t han 1.999 volts. Gary provides.n attenuator for his DVM, the Model
10 1·1 four ran98 kit . It includes a
.05% resisto r network and switCh. The
accuracy of the basic kit is .05%, so
make sure to use Quality resistors if
you build your own attenuatoe.

All in a ll , I am very impressed with
the 101 DVM. Its feat ures are fou nd
on much more ellpensive devices, and
the Quali ty, accuracy, and flex ibility
a re hard to beat in a $29.95 kit l It is
sma ll enough 10 custo m mount, and
can be used as the basis for a complete
mu ltimeler o r d i9ital tun ing display.
The input impedance is 100Cl megs.
and it only d raws 80 mA ma ximum at
5 volts. Gary also provides a full line
of of accessories for t he 101 DVM.

Gary McClellan Company, 1001 W.
Imperial Hwy., La Habra CA 90631.

John Molnar WAJETD
Executi.... Editor

NEW SERIES OF FREOUENCY
SYNTHESIZED TWO METER
AMATEUR TRANSCEt VERS,

AMPLIFIERS,AND ANTENNAS
FROM HALL ICRAFTERS

Darrell Fletche r, Chairman of lhe
Board of the Hallicraflers Company,
and Cliff Mathews, Vice Presiderl t of
this leading manufacturer of para
military and government FM and SS8
portable and manpack communica
t ions svstems for t he international
market, have announced the introduc,
non of a new series of tWO meter
t ransceivers. amplifie rs, and antennas
for th e domestic USA amateur market
and in te rnat iona l ma rkets.

The new series of amateur trans
ceivers features a military- type fre
quency synthesizer for up to 800
channel operat ion in 5 kHz steps in
the FM mode and digital frequency
readout for operating on both simplex
and repeater modes.. The all solid state
rf power amplifiers provide up to 1/4
kilowatt power output on FM and up
to 300 Watts peak envelope po_ on
SSB for either base or mctlile opera
tion. Completing t he new equipmertl
series is Halticrafters ' new line of two
meter base and mobile antennas
having high rf power handl ing
Qualities and featuring a magnetic
mount mobile antenna for easy in
stallation and removal.

"Halllcratters' new line of two
meter amateur equipment is a natural
expansion of Hallicraft ers' tradi tional
line of VHF and UHF-FM and
H F·SS8 communications produc ts
sold in int ernat ional mar kets," says
Darre ll Fletcher. "The frequency
coverage plan feat ures and 5 kHz
cha nnel spacing enables the eQuip
mem to be used in any market in the
world," claims Mathews, who says the
equipment will be marketed directly
in the USA and Canada by selected
amateur equipment dealers and inter·
nationally by Hallicrafter1 Inter
national, Inc..

ContilllJtld Ofl'" 67
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John w. Molnar WA3ETD
EXKutive Editor

Communicate

On 10.25 GHz

amateurs operating on 10.5
GHz. Microwave Associates,
lnc., provides a microwave
transmitter and receiver front
end in a single package.
Dubbed the Gunnplexer, this
device prod uces 20 mW of
microwave energy. A portion
of that energy is coupled to a
receiving diode, which, in the
presence of another micro
wav e signal, produces a low
frequency i-f signal. The
Gunnplexer is easily incor
porated into a complete com
munications system. All that
is needed is a Gunnplexer, i-f
receiver, and power supply.
This article describes just
such a system. This trans
ceiver can be used for two
way communications on 10.5
GHz, as a control link, or for
Doppl er effect radar. Befo re
start ing, let 's look at the
Gunnplexer and di scuss its
operation .

A Gunn Diode Is the Key

The Gunnplexer consists
of five main parts. The heart
of the rf head is a Gunn
diode. This diode produces a
microwave energy di rectly
from de when it is properly
mou nted in a resonant cavity.
Similar to the familiar tunnel
d iode , t he Gunn diode
exh ibits a nega tive resistance
region under certa in bias
conditions. Mic rowave oscilla
tions occur in this region. The
diode employed in the Gunn
plexe r produces about 20 mW
at 10 volts. Current drain is
about 225 rnA. Referring to
Fig. 1, the Gunn diode is
contained in the left barrel on
the rear of the rf head.

The second component of
the device is a varactor diode,
housed in the right barrel,
next to the Gunn diode. The
varactor is used to control the
freque ncy of the micro wave
radiation. If af modulation is
applied to the varactor, FM
wi ll occur. The varactor can
shift the frequency of the
Gunnplexer 60 MHz. A
crystal or other high output
microphone may be coupled
direc tly to the diode - no
pream p is required o n a
simple system .

The receive components

strip, and come up with a
converter for your 2m rig.
Definitel y a project for two
hams, as it is nice to have
someone to talk with after
the construction is done!
However, if you desire to
experiment wi th waveguide,
horns, and potnt-to-polnt
communicat ions, the 10 .5
GHz band is the place to go.

Wh y 10.5 GHz? The
possibilities for experimenta
t ion arc endless. If yo u need a
true poin t-to-point link for
your repeater, microwaves are
the answer. A low powe r link
can provide reliable control
for remote bases, with a
lower long-term cost than
pho ne lines! Everyone is
familiar with police radar,
which is, incidentally, located
just above the ham band.
Exper iments with Doppl er
radar are possible o n 10 GHz.

The road to 10 GHz has
not been easy. Little mil itary
gear is available, and a ma
chine shop is ofte n req uired
to bui ld microwave gear. The
pro blem of equipment has
stifl ed most amateur ventures
into the world of microwaves.
However, this problem no
longer exists!

Enter the Gunnpl exer
A progressive compa ny in

Massachusett s has introd uced
a li ne of micro wave gear
spec if ical ly designed for

simple transceiver

above 450 are underpopu
lated , and misunderstood by
t he majori ty o f hams.
Possibly you have eyed those
"microwave" frequenc ies
starting at 1220 MHz ... and
wondered how to operate or
experiment there. Well, let's
see . .. 1296 might not be
too bad - you can triple an
old Motorola tra nsmitter

with a- -

Fig. 1. A rear view of the MicroWOYe Associates MA-871 08
Gunnplexer. The Gunn diode is in the cavity under the left
barrel. The tuning varactor diode is under the right barrel.
Electrical tuning control is mounted on the perfboard, and the
i-f connection is visible at the top of the rf head. The
homemade brocket for tripod mounting is attached to the
lower two bolts. A Jt: inch nut is sweat soldered to the bottom
of the copper flashing. Refer to the text for details.

2.

M any hams feel that the
wor ld of amateur

radio ends at two meters, or
even twe nty in some cases!
As the frequency increases,
the amount of commercially
available gear diminishes.
Above 450 MHz, the operator
must build his equipment 
little prebuilt equipment is
around. Thus, the bands



VOLU"E

capabili ty. Refer to Fig. 2 for
details o f th e bias voltage
divide r.

Th e most im po rt a nt
element (nex t to th e Gunn
p lexer ) in th e transceiver is
the i-f receiver. A low no ise
figu re is required . The i-f
channe l must also match the
200 Ohm impedance of th e
mixer diode for o pti mum
resul ts. Of co urse, th e re
ceiver mus t have an FM
detector! An additional con
siderat ion is the i-f bandpass
characteristic. If a narrow (10
kHz) i-f is used , Gunnplexer
range increases - up to 100
miles under good conditions!
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o utput drifts as te mperature
cha nges, at a rate of ·350 kHz
per degre e Cent igrade. Quite
a dr ift factor!

Thus, a change in tempera
ture of only a degree will
move the Gu nnplexe r fre
quency 350 kHz - right out
of your i-f passband! In some
cases, afc is required to
maint a in communica tions,
especiall y when a narrow i-f
passband is employed. A
simple transceiver can use a
volt age divider with the varac
tor suppl y to "tune" the
Gu nn transce iver . This
scheme is adequate, especiall y
in a system with wideband i-f

Fig. 2. Block diagram of the simple Gunnplexer transceiver.
Details of the bios supply are shown, as -well as all tmercon
necttons: This circuit uses VHF Engineering receiver strips for
the receiver i-f and FM detector. A Notional Semiconductor
LM-317 regulotor ch ip is employed to provide the 10 volts
required by the Gunn osattator.

Fig. 4. Side view o f the Gunnplexer. The 17 dB horn is clearly
visible, as well as the tuning control, cavity, and m ounting
bracket.

see n that the difference
freq uency is 30 MHz, even
though the local oscillator
injection is different at each
end of the communications
li nk.

The last major part of the
Gunn plexer is, as expected,
an antenna. The bod y of the
Gunnpl exer is actuall y a
section of UG -39/U wave
guide. Th is guide ca n be
bolted to t ransmi ssion wave
guide, or a gain horn anten na
may be attached. Micro wave
Associates provides a 17 d B
gain horn for the Gu nnplexer
(Fig. 4) .

Using the Gunnplexer as a
Transceiver

A microphone, i-f receiver,
and power supply is required
to turn a Gunnplexe r into a
c o m p le te transceiver for
10.25 GHz. A well -regulated
10 volt supply is requi red for
th e Gunn diode. About 4 .5
volts of bias is needed for the
varactor to maintai n fre
quency. The Gunn diode

comprise th e thi rd and fou rth
areas of the Gunnplexer. A
tiny portion (about .5 mW)
of the tra nsmitted energy
from the Gunn diode is
coupled to a microwave
mixer dio de. An i-f signal is
pro duced when a rece ived
si gnal is heterodyned in the
mixer. Mixer in jection is
accomplished by a ferr ite
" circu lator," located next to
th e mixer diode (Fig. 3).
Injection is also co ntrolled by
a screw protruding into the
body of the Gunnplexer. The
standard j.f freq uency used
by amateurs is 30 MHz. Ho w
ever, different i-fs can be
produced by mechanical and
electrical tuni ng of th e Gunn
plexer. Remember, the trans
mitted signal also pro vides
mi xer injectio n! A standard
FM broadcast receiver can be
used as th e i-f receiver in a
si mple t ransceiver. More o n
this later !

The normal Gunnplexer
frequencies are 10 .2 .50 and
10.280 GHz. Thus, it can be

Fig. 3. Big Brother is watching you! This shot shows the mixer
diode (left) and the ferrite mixer circulator in the waveguide.
The tuning screw con be seen between the diode and
circulator. Microwave energy is generated in the cavity behind
the ovat "iris," which is visible directly behind the tuning
screw. The wire extending from the top of the horn is not a
scratch in the photo, but rather a ground bus mounted on the
rfhead.
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Fig. 5. The i- f receiver and preamplifier. The wideband VHF Engineering receiver consists of the
rf module (second from left), two 100 kHz 10.7 MHz i-f amplifiers, and an audio amplifier. The
pot Is the volume control. No squelch Is used on my system. A converted OSCA R 30 MHz
preamp is also Illustrated. The rewound toroid matches the 200 Ohm Gunnplexer mixer diode.

However. as mentioned an unused VHF Engineering ment the Gunnplexer.
earlier, afc is required on a receiver once used for 2m I decided to use a better
narrowband system. Afc can experiments. The only real converter in my system. VHF
be produced by comparing proble ms were that the i-f Engineering ma kes a 30 MHz
the i-f to a standard, and was 10.7 MHz, and narrow- receiver strip, cal led the
using the error voltage to band at that! I needed a 30 RF-50. This receiver has an
tune the varactor. Ad dit ional MHz i·f with a bandpass of FET preamp, and can be
detail s are provided in the 100 kH z. The fi rst problem tuned over a range of 30-50
Mi cr ow a ve Ass oc ia te s was solved by building a con- MHz. Remember to wind the
bull etin, number 7624A. verte r from Internat ional coils for the 30 MHz option !

A wide i-f passband de- Crystal modules. Th is scheme This rf module is then used
creases effec tive range. How- used an Internat ional OF-l with the VH F receiver, con-
ever, the drift problem is oscillator with an inexpensive sisting of the IF-l0.7,IF455,
eliminated. Range with an i-f OX crystal oscillator, and an and AS·1 audio module. If
passba nd of 100 kHz is about MXX·1 mixer module. The you order these strips from
50 miles. As indicated earlier, EX crystal provides injection VHF Engineering, specify the
a commercial FM broadcast at 19.3 MHz. thus match ing a "wid eband" op tion. The
receiver can be used in exoeri- 10.7 i-f when 30 MHz is wideband kit cons ists of 10.7
mental systems. The band- present. The only item pur- MHz t ra ns fo r mers that
width of commercial FM chased was the EX crystal. replace the 455 kH z units
broadcast ing is 150 kHz; thus If you try this technique, normally used. The wideband
the commercial receiver is a increas e the link coil on the option converts the double-
viabl e i-f system. If used, the MXX-l several turns to match conve rs ion receiver to a wide-
bro adcast receiver shoul d the Gunnpl exer. The mixer band (100 kHz) single-co nvcr-
have a good front end. Pro- must be mounted as close as si a n job , s uitab le fo r
visio n should be made to possible to the mixer diode Gunnplexer use.
match the receiver's input to on top of the Gunnplexer. A It is best to wideband your
the Gunnplexer mixer diode. short run of RG-174 coax modules immediately. I had

My goal was to construct a couples the converter to the to conver t mi ne. which was a
simple i-f receiver that would VHF Engineering receiver. messy, time-eonsuming job.
perform in an experimental The mixer and oscillator were All the old 455 i-f trans-
svstem. I also wanted to use powered by a 9 vol t transistor formers had to be removed
available parts around the battery. Th is syste m worked from the PC board - ugh!
shack. Let's see ... an FM fairly wel l. However, the Fig. 5 details the completed
receiver, battery operated, mixer is noisy, and is not i-f receiver, mounted on
simple? My fi rst thou ght was sensitive enough to compte- standard VHF Engineering
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rails.

Preamp Option
An additional probl em

exists when using the VHF
receiver. The input imped
ance of the RF·50 is 50
Ohms, and the Gunnplexer
diode impedance is 200
Ohms. A simple balun could
be used to effect a match, or
the input coil on the receiver
could be rewound . In the
interest of performance, I
chose another tack. I just
happened to have a small, low
no ise OSCAR 10 meter
preamp avai lable. Th is
preamp has a broadband
toroid as an input ci rcuit. It
was a simple matter to rewind
the toroid to produce a 200
Ohm input impedance. This
preamp is vi sible in Fig. 5. A
preamp is not necessary. 1
used one because it was avail
able. I think the best method
of matching the mi xer in a
simple system is to modify
the input coil on the RF·50.
The system will work if a
200-50 Ohm mismatch is
present - you won't even
notice it in close range tests!

Putti ng It All Together
Since my system is expe ri

mental at this point, I did not
mount all the components in
a si ngle enclosure. I coupled
the mixer to the OSCAR
preamp (Mode X?) , and ran a
piece of RG-58 from the
preamp to the RF·50. A nine
vo lt battery powers the
preamp. whil e a 12 vo lt nicad
is used for the VHF receiver.
The Gunn oscillator requires
regulated power at 10 volts. I
derived this voltage by using a
National LM 317 three
terminal regulator (Fig. 6) .
This regul ator requires an
input voltage at least 2 vol ts
higher than the regulated
ou tput. I built a battery
producing about 16 volts
from old AA nicad cells.
Remember that the Gunn
diode draws considerable
cur rent, and carbon cells
probably won't last dur ing
experiments. Fig. 2 is a block
diagram of the syste m. The
voltage divider is constr ucted
from a 10k pot and two 10k



Fig. 6. The Gunn oscillator voltage regulator. A National
LM-317 variable regulator, set (or 10 volts, is used. The PC
board and resistor are port ot an evaluat ion device from
National Semiconductor. The regulator is m ounted on a leg of
the tripod in my experimental system .

Fig. 7. Not a Martian, but a Gunnplexer transceiver rf head.
The i·f amplifier and po wer supply is at the base of the tripod.
Two transceivers should be separated by 25-50 feet for initial
test. Ultim ate range is 50 m iles with this system.

po l ice radar detecto r to
monitor the Gunnplexer
it 's too easy to leave the
Gunn supply connected . . .
no noise is generated by a
Gunn diode! Happy experi
men ting!

Inte re stlng effects are
liable to occ ur if yo u operate
your Gunn transce iver mobi le
in a police radar zone. Their
radar is broadband by nature,
a nd will respond to your legal
m icro wa ve t ra ns mission,
exact ly as my detect or
responds to " out of band "
sign als from the Gunnpl exer.
Have a co py of yo ur amateur
ticket available - I would
hate to learn that your trans
ceiver was impou nded. New
fangled devices, what's the
world coming to?

I would like to thank Dana
Atchley , Jr. of Microwave
Assoc iates and Bo b Brown of
VHF Engineeri ng for their
advice and suggest ions. •
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Mic r owa ve A sso c iates, lnc.,
Burlington MA 0 1803.
V HF Engi neering products from:
V HF Engineering Corp., 320
W al er St. . B inghamton NY
13901.

A Word of Caution

If you have been fo llowing
my editorial in 73 , what
fo llows will be repe titive.
Microwaves are pote ntially
dangerous. Do not needlessly
expose yo urself to the micro
waves generated by the Gunn
plexers. Alth ough the level is
very low, why take a chance?
Opinion concerning micro
waves varies, bu t on e fact is
certain: Microwave radiation
can damage the tissues of the
eye. The effects are cumula
tive, so treat the Gunnp lexer
with t he sa me respect
affo rded a high volta ge plate
supply. Never loo k into the
horn of an operat ing micro
wave t ra nsmitter. Avoid
looking at the mixer diode in
a Gunnplexer whi le it is ope r
ating; if you see it you're
being exposed. I personally
do not stand in front of a
Gu nnplexe r at distances
under 25 feet. When oper
at ing indoors, I use a chea p

dark, however. I would appre
ciate hearing from anyone
experimenting with Gunn
ptexers and wi ll welcome
articles featur ing the device.
Write me, in care of 73.

d rain. The Gu nn diodes
should draw about 225 mA at
10 volts. Th is is not standard;
d ifferent diodes draw slightly
d ifferent currents. Adjust the
varactor voltage di vider on
one transceiver . Tune very
carefully unt il the receiver
quiets - there , yo u 're on
10.25 GHz! Th is syste m is
full duplex - you will hear
yourself in you r receiver
whe n t al king. Occasional
tweaking of the bias will be
requ ired to keep the trans
ceivers locked .. , however.
once they are temperature
s tab ilize d, rema rkable
stability will be noted with a
100 kHz i-f.

At this point. you will
probabl y begin experimenti ng
with the transceivers. Try
reflecting the signal around a
90 degree corner wi th alu mi
num foil. I won't even
attempt to suggest experi
ments and applications - if
you've followed me this far
and built a syste m, yo u don 't
need my prodding ! However,
I will be continuing thi s series
with practical experimen ts
a nd applicat ions invo lving
radar. Don' t keep us in the

resisto rs in series with a 9 volt
battery. The varactor bias is
developed at the slider. The
negative side of bo th t he
Gunn supply and bias sup ply
should be connected to the
bod y of the Gunnplexer. I
mounted the Gunnpl exers to
standa rd photo tr ipods by
making a si mple mount o ut
of copper flashi ng. Drill two
W' ho les in a 2" piece of
fl ashing to line up with the
bottom screws holding the
Gunn baseplate to the Gunn
plexer body. Bend the flash
ing aro und the bottom of the
Gunnplexer, and sweat-solder
a !4" nut to the flashing. The
nut will mate wit h the bolt
built into most tripods.

Tu ning Up
My system consists of two

G unn transceivers. Wh en
ini ti all y c hec ki n g yo ur
system, position the two
transceivers about 50 feet
apart. facing each o ther.
Adjust the bias supply so that
about 4_ 5 volts is present at
t he varactor diode on each
t ran sce iver. Appl y Gunn
voltage. If a 0-500 mA meter
is ava ilable, check current
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- - the water pipe special

Home Brew

Tilt-Over

Max Ho lland W4M EA
Hiwassee College
Madisonville TN 37354

A primary disadvantage
of anten na work is the

need to constantl y climb up
and do wn the tower. A t il t
over tower is very desirable;
however, the expense is often
prohibitive. If a person has
access to a fairly heavy-duty
welder and is interested in
building his own tower , this
design seems to be a fairly
good compromise between

height and convenience. The
very tall towers have such
extreme we ight wh en ti lted
over that they requ ire some
heavy-duty cable and co n
struction.

Th is tilt-over tower was
constructed using galvanized
water pipe and reinforcing
bars (called "rebars"] pur
chased at the local junk yard.

The total cost, not cou nti ng
labor and the welding ex
penses, was approximately
S100. The dimensions given
in the accompanying diagram
will be of great help in getting
started.

Basically, the construction
consists of determini ng the
d imen si ons of the base
section and maki ng up two
plywood forms with the holes
drilled in the shape of a
triangle. One and one quarter
inch water pipe is put in the
holes, and the rebars are cut
and tack-welded in place. The
final welding is done after the
necessary alignment has been
checked.

The base section calls for
one cubic yard of concrete.
The hole was dug 3 feet by 3
feet by 3 feet. Gravel was put
in the bottom of t he hole,
and the legs of the lower
section were put down into
the gravel (0 allow for the
drainage of any accumulated
water. Wires were attached to
the legs of the tower, and
additional rebars were placed
in the sides of the holes at
this time.

After t he concrete has set ,
the to p or tih-over section of
the tower is hoisted into po si
t ion, usi ng the cable and
winch attac hed to the tower.
After the top is placed in
position, a 5/8 inch diameter
bar is required. Then t he
cable and the winch can be
moved to the end of the
tilt-over section of the tower,
and the tower can be pulled
up into a vertical position. A
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cable directly to the tower .
The bracket mounte d on the
side of the tower (see photo)
is used to support a 10 foot
long pole, which is used as a
center support for an 80
meter wire dipole. •
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base of the tower di scou rages
the climbing of the tower.

The feedline for the anten
na can travel along the legs of
the tower. There is enough
clearan ce between the two
sections to ta pe the coax
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Fig. 1. A = 3/8" rebar. 8 = 1W ' galvanized pipe. C = W ' galvanized pipe. D = ji " conduit tubing.

to be holding up fai rly well
after 2 years. The aluminum
pain t will probably last 3 or 4
years. The total time to paint
the tower (considering all the
sma ll and minute parts)
amounted to about 6 hours.
Spray painting cou ld be used
if desi red.

The wi nch is sold by Scars,
Roebuck and Co. The cable is
rated at about 1500 pou nds.

As an addi tional safety
precaution , when tbc antenna
is in the vertical position, a
heavy-duty chain and lock is
wrapped around the legs of
bo th sections. The tr iangu lar
shape of the leg braces for the

yoke, in which the tilt-over
section of the lower lies, is
then made, secured by at
least 6 stainless steel damps
(the kind used on automobile
water hoses). A more suitable
met hod of attachme nt may
be used; however, th is met h
od provided good side clear
ance between the tilt-over
section and the base section.
After two years of use, it
seems to be more than ade
quate for the weight involved.

The tota l height of the
tower is around 35 feet. The
top section was made out of
conduit tu bing, fo r the addi
t ional benefi t of light weight.
Three quarter inch conduit
fits over the one half inch
galvanized pipe used for the
tilt-over section. Once again,
rebars were put into the
lower section in triangular
shapes for additional strength
where the tower bends. Addi
t ional rebars and reinforce
men t were used to keep t he
tower from collapsing at that
point.

A metal plate was at tached
insi de the tower and a CD R
Model AR 22 rotator was
mounted. A Model 44 or
Ham-M rotator could be
mou nted in the space, bu t the
holes for the moun ting plate
would have to be changed
accordingly. The pipe upon
which the antenna mounts is
1-1 /4 inch aluminum with the
topmost part being 1-1 /8 inch
aluminum tubing.

The tower was given a coat
of alumi num paint, and seems
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Jacob Z. Schanker W2STM
J 05 Colony Lane
Rochester NY J 4623

Minimize Feedline Loss

Type of Cable

Sa"d R05SA/U RG59B/U RGSAJ U RGllAIU

80n5m O~ 0 .63 03 0 3 8
40m 13 0~1 0.44 0.54
20m 1 ~ 1.3 0.86 0.77
15m 2.45 1.65 0.84 0~5

10m 2~ 1~5 lD 1.1
5m 4.1 2.7 1.4 1.5
2m 7.6 4 B 2.7 2.7

I'm 9.7 6.1 3.4 3 .4
314m 14 .5 9 D 5.2 4 .9

Table I . Attenuation in d B per hundred feet for common
coaxial cables. Source: A lpha Wire Corporation, Catalog W-8.
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tripping over his antenna on
the front lawn. An extreme
example, you think? Not at
all. It has happened to me
and I'll bet to many others.

The startling fact is that
the swr at the ante nna end of
th e feedli ne (where the ante n
na used to be) is infinite ; all
the power is reflected because
there's nowhere else for it to
go but back. Yet the swr
meter in the shack reads
2 .1:1. This clearly de mon
strates the kind of difference
line loss can cause between
actual and apparent swr.

And that's not all the bad
news. Remember that power
refl ected from the anten na
(let's assume again th at there
is an antenna) is red uced by
th e effect of li ne losses as it
t ravels back fro m the antenna
towards the transmitter. This
is lost power, just the same as
power is lo st in going for
wards fro m the transmitter to
the antenna. Bu t th is re
flected power loss is a func
tion of how much power is
reflec ted in the first place.
Or, put another way, the
additiona l power loss (i n the
reflected wave) is a function
of the anten na swr. The
hi gher th e antenna swr, and
the higher the rated attenu
ation of th e feedline, the
more the addi tional loss will
be.

So no w that you are a
believer, you will want to
know what your antenna SWf

really is, and how much addi
tional power loss that swr is
causi ng in your li ne. Thanks
to a friendly computer, the
answer is easily found. Just
look it up in Table 2. To use
Table 2, all you need to know
is the rated atte nuat io n for
the type and length of fee d
line you are using, as well as
th e reading of you r swr meter
at the transmi tter. The rated
atte nuation of feed li nes is
availab le in manufactu rers '
literature and in the various
radio handbooks. Don 't be
surprised if you find t he
val ues fro m different sou rces
differ ing by up to a dB or so.
But so you don't have to go
searchi ng, I've summarized
the rated attenuat ion per

center!

from the antenna to the swr
meter and t ransmi t ter. If you
are algebraicall y inclined , you
can sec that in the equation
for swr, the re flec ted power
in th e numerator of the
square root terms is made
lower by the line loss, while
the forward power in the
denominator of these same
terms is made higher. Both
effects cause the square root
terms to be less, which results
in the val ue of swr being
lower. Than ks, or no than ks,
to line loss, the swr at the
transmi tter end is lower than
the actual swr of t he antenna.

"So what," you say . We ll ,
for those skept ics who may
be sitti ng back reading this
article after calli ng CQ for
fifteen minutes straight with
no replies, let me present an
example of just how slgnlfl
cant an effect this can be.

Co ns ider a ham who
o perates on ten meters using
, 50 fee t of RG 58 /U coax to
feed his antenna. One ni ght
his ante nna blows down,
leaving the feedtlne dangling
in thin air on hi s roof. The
next morning, unaware of the
d isaster which befell his
antenna, he sits down for a
few hours of operation.
Tuning up, he checks his swr
meter. It reads about 2.1:1, a
littl e worse, perhaps, tha n
usual, but no t too bad. It will
do for no w, or so he thinks.
After an hour of fru it less
CQing, he th rows in th e towel
and goes out for a walk,

, + re teet power
forward power

Unfortunately, the rat io of
refl ected to forward power
which th e swr meter sees
down in the shack is not the
same as th at which the ante n
na sees. Because of th e losses
in the line, the for ward power
at the antenna is less than
that leaving the t ransmitte r,
which is what the swr meter
sees. Wh at's more, the re
flected power which the swr
meter measures is less than
the reflected power at the
ante nna, again, by the
amount of loss in the li ne.
This is because th e reflected
power travels backwards
through the same lossy line

1 .Jreflected power
forward power

reflected po wer relative to
the forward power. The swr is
proportional to th e ratio of
reflected to forward power,
or more prec isely:

UHF buffs, front and- -

I t has been pointed out on
occasion, but not ofte n

n or emphatically enough,
that the standing wave ratio
[swr] as measured down in
you r cozy ham shack is not
the same as the actual swr up
at you r antenna. The swr at
the antenna will always be
highe r than what you
measure it to be at the trans
mitter end. The reason tha t
the swr is lower at the tra ns
mitter end is because of losses
in t he transmission line
be t we en transmitter and
antenna. So, while it is
undeni ably nice to have a low
swr at the transmitter, line
losses are not exactly the
most efficie nt way to go
about it.

How do line losses lower
the swr at the transmitter end
and fool you into thinking
that your ante nna is a better
match than it really is? Glad
you asked. Here 's the answer.
That little swr meter atop
your t ransmitter measures the



Table 2. Note that for rated line loss above 2 dB, the measured swr at the transmitter end will
never go very high, even with very large swr at the antenna.

Measured Rated Actual Overall_.. Actual L ine Loss Overall Eff iciency
Tfillnsmitter Antenna swr in dB Lou in dB of Line

1.0 1.0 0 .5 0.5 89.1 %
1.5 1.58 0 .5 0.55 88.2%
2D 2.19 0 .5 0.64 86.2%
3.0 3.58 0 .5 0.89 8 1.4%
4.0 5 .12 0 .5 1.18 76.1%
5.0 6.94 0.5 1.51 70.7 %

1.0 1.0 1.0 1.0 79 .4%
1.5 1.67 1.0 1.1 1 77 .5%
2.0 2 .45 l D 1.33 73.6 %
3.0 4.40 l D 1.94 63.9%
4.0 7.18 l D 2.73 55.4%
5.0 11.45 l D 3.74 4 2.3%

1.0 1.0 2 .0 2.0 63.1 %
1.5 1.93 2.0 2.28 59.1 %
2.0 3.24 2D 2.91 51.2%
3.0 8.64 2D 5.05 31.3%
4.0 39.83 2.0 10.26 9.4%

1.0 1.0 3.0 3.0 50.1 %
1.5 2.33 3.0 3.58 43.9%
2.0 4 .97 3D 5.03 3 1.4%
3.0 890 .Q1 3 .0 25.23 0.3%

1.0 1.0 4 .0 4.0 35.5%
1.5 3.59 4 .0 5.98 25.2%
2.0 11.30 4.0 8.74 13.4 %

1.0 1.0 5D 5.0 3 1.6%
1.5 4 .44 5D 7.04 19.8%

1.0 1.0 6D 6.0 25.1 %
1.5 8.82 6D 10.19 9.6%

hundred feet of tine for some
of the more popular coaxial
cables in Table 1.

An example will serve to
illustrate the proper use of
t hese tables.

Let 's say that you have
one of the popular 100 Watt
out put SSB transceivers feed
ing a t rap tri bander throu gh
about 150 feet of RG58A/U
coax. You tune d the an tenna
for the CW end of the bands
because that 's where you
spend most of your operating
time. At your favorite fre
quency of 14.026 MHz, the
S'M" meter sitting atop the rig
reads about 1_2. On occasion,
you QSY up the band to
14 .335 MHz to keep a week
end sked there and add to the
QRM . Up here in the high
end of the phone band, yo ur
swr meter reads about 2.0.
Darn good, yo u thin k. But
let's see if it is.

Fro m Table 1, the loss
per hun dred fee t of
RG58A/ U is 1.9 dB in the 20
meter band. Now, since your
line is 150 feet long, its rated
attenuation will be (150
feet / 100 feet) x 1.9 dB =
2.85 d B. Goi ng to Table 2,
we fi nd that line which has a
third column entry (" Rated
Line Loss in d B" ) closest to
2.85 dB (it wi ll be 3.0 dBI.
and a first column ent ry
(" Measured swr at T rans
mitter ") closest to the 2.0
your meter reads (it will be
2.0). Findng this line, the
actual swr at the antenna is
given in the second column
("Actual Antenna swr"] and
we note that it is 4.97 , almost
5 to 1! A lot high er than you
tho ught, is n' t it? The value in
the four th col umn (" Actual
Overall Loss in dB" ) gives
yo u just what it says, the real
losses in your line in dB,
incl uding the effects of the
actual swr and lo sses in re
flected power.

This is 5.03 d B. Surprise!
An d now for the final
shocker. The last or fifth
co lumn, labelled "Overall
Efficiency of Line, " reads
31.4%. Th is just about says it
all in a single figure, and
possibly explains why you
have suc h a tough ti me com-

plet ing that ske d. Of the 100
Watts your tra nsm itter is
putti ng into the lines, o nly
31.4 Watts is ac tua lly de
livered to the antenna for
radiation. You've been wor k
ing QRP and you didn 't even
know it.

Now you should be pre
pared to check out the real
facts of life in your own
antenna system. I hope it
won't turn out too badly for
you, but I'll lay odds t hat it
wil l be worse th an you
t hought it was. Well, bac k to
the dra wing boa rd.

Just what can yo u do to
improve things? A full answer
is far beyond the scope of
this article. Bu t a few things
you can do would have to
start with getti ng low loss
feedline . Every tenth of a dB
of loss hurt s you two ways 
forward power loss and re
flected po wer loss. No single
factor will im prove your over
all cffl clencv as much as using
th e lowest loss feedline
feasible. That's one reason

why open-wire line some
t imes wor ks so wcll. It is
extrem ely low loss. After yo u
have gotten yo ur line losses
d own as low as yo ur fi nances
will permit (lower loss , b igger
b ucks), t he n work on
reducing the swr at the anten
na feedpolru, by tuning,
matching, trimming. or what
ever is appropriate to your
particular antenna. After
that, there's always a match
box or antenna tuncr as a
new a ddit ion at the trans
mitter end. Now understan d
this very clearly: A matchbox
at the t ran smitter en d will
not in any way reduce the
kind of transmission line
losses discussed in this art icle,
except over that short por
tion of line connecting the
matchbox to the transmitter.
A matchbox will, however,
provide a very low swr to the
trans mitter which wi ll enable
it to pu t ou t all the power it
was designed to , even though
we know some will be lost in
the line. Without a matc hbo x,

it IS quite possib le that the
transm itter wi ll be u nable to
pu t out its full rated power in
the fi rst place. Incidentally, it
is pro bably wort h menti on ing
tha t the " Measured swr at
T ransmitter" in Table 2 and
in the discussion implies that
it is measured on the antenna
side o f any matchbox, if one
is used. This should be
obvious, but probably won 't
be to everyone. The swr at
the tra nsmitte r side of a
matchbox is normal ly 1.0 if
the match bo x is tu ned cor
rectl y, but some t hi ng qui te
higher at the ante nna side. So
if you already have a match
box and arc going to ma ke
these measurements, be sure
to move the swr meter to the
antenna side, afte r first
tuning the matchbox for
minimum swr going into the
transmitter.

There is no one big secret
to a stand-out signa l, just a
lot of sma ll ones. Now some
of thc m aren't secret any
more. -
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with a modified HE -50

How About 6 FM ?

been an off again , on again
type of romance until fate
i nt ervened . W3GH H an
nounced that his Lafayette
HE-50, a little o ld-time ten
meter transceiver, was ava il
able i f anyone had a use for
it. Examination of the con
tents of the box and its
schema tic showed great
promise for a good six meter
conversion. The receiver is
si ngle co nversio n with an rf
amplifier, two stages of 1650
kHz i-f, a good noise limiter,
plus capabili ty of operating

Allan S. Joffe W3KBM
1005 Twin ing Road
Dresher PA 19025

W R3ABE is a fine,
well -m an a ged six

meter FM repeater in o ur
area. I have had access to it
on a mobile basis for some
time, but never had gotten
around to install ing a base
station at the QTH. The
search for such a fac ility had

Photos by WA3PTC

-
. ,
It s easy

on either the 110 volt line or
on 12 volts de.

The transmitter consisted
of two tubes, a 6EA8, and a
2E26 in the final. The triode
sect ion of the 6EA8 worked
as an osc illator/doub ler. The
pentode sec tion of the 6 EAS
wor ked as a second dou bler,
and the 2 E26 worked st raight
through o n ten meters.

The transmitter conversion
consisted of getting six meter
output on th e repeater fre
quency using 8 MHz crystals.
Then the AM mod ulation had

to be removed fro m the final
and an FM modulator in
sta lled. The first doubler coil
was pruned so th e stage
would now be a t ripler. Thus
its out put was in the 24 MHz
area . Th e pen tode doubler
was left a doubl er, but its
tank circuit was altered so it
woul d tune to six meters. The
s ame operation was per
formed on the final tank coil.
Thanks to a grid dip meter,
thi s operation took abou t 3 /4
of an hour, and the trans
mitter was putt ing about five
Watts out on six meters. The
normal dc input to the final is
about 12 Watts. The rf co n
version included clipping and
discarding a built-in TV I
harmonic trap which had
been connected from out put
of t he pi network to ground.
With some five Watts of rf
available, it was time to
attend to the change in
modu lation .

Fig. 1 shows the final form
of the FM modul ator. The
AM modulat ion was divorced
from the fi nal by the simple
expedient of chan ging the B+
feed to the final so that it got
no audio. The 5k 5 W resistor
was added as a load across the
modulator output to rep lace
the class C rf load that had
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been removed A small audio
transformer with a 20,000
Ohm primar y and a 600 Ohm
secondary was fed fro m the
old modulator through a 0.0 1
u F capacitor to isolate the B+
fr om t he p rimary. The
varicap net work was wired
across the 600 Ohm secon
dary and coupled across the
crysta l. A 45 pF trimmer was
put in series with the crystal
to put me o n the nose with
the repeater input frequency.
There are those who will
shudder at the lack of frills in
the modulator, e.g., no de
bias on the var icap, etc., but
the proof o f the au dio is in
the hearing and repo rts have
been uniforml y favorabl e.

With the transmitter so
nicely under control, atten
tion was paid to t he receiver.
The lineup consisted of an rf
stage, a converter, two i-f
stages, and the usua l func
t ions after t his point. The
init ial thought was to convert
from six to te n meters using
an ex te rnal conve rter. Th en,
second thoughts came to bear
a s t he fro n t end was
examined more closely. Fig. 2
shows the first severa l stages
of the receiver. The thought
that came th rough was to
exa mine the possibilit y of
making the rf amplifi er a con
verter, add a crystal-eon
t rolled local oscillator for
injec tion, and leave the rest

o f the receiver untouched.
A six meter tu ned circ uit

was put in the grid circuit and
d ipped to frequenc y. The
bench signal generator was
used as an inject ion osci llator,
wi th very sat isfy ing results.
An order went out for a
23.64 MHz crystal, which
prod uced the hardest part of
any buil ding o r conversion
. .. waiting for the mail!
Natu rally, being human and
subject to impatience, I put
the thing on the air for an
initial contact t hro ugh the
repeater. With the assistance
of WA3RMA, I overcame
such obstacles as a varicap
that decided to head west, an
intermittent mi ke cable, and
o ther standard assorted griefs.

If the signal generator that I
was using as the converter
injection oscill ator could have
been condensed, I might have
bee n tempted t o call it a day
and button up the case. As
usual, tho ugh, reason did pre
vail and th e wa it for the
crystal began.

The received audio fro m
the repeater is so goo d by
merely using slo pe detection
that all thoughts of install ing
a co nvent ional FM detector
vanished. Th is may, in part,
be due to the exce llent rf
si gnal that the repeater puts
into my QT H. In any event,
armchair co py exists here
wi t ho u t a ny d etect or
changes.

A5 the crvstal-controtted
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Fig. 3.

The FM modulator de
serves a special note. Perhaps
due to personal pre feren ce
and how the go ds smile at the
time, I have always had good
luck with the varlcap mod u
lator when it gets its audio
from a relatively low imped
ance winding of a t ransfor
mer. For some delightful
reason , the diode does not
seem to care which end is up,
an d there is no polarity prob
lem. It also see ms to be per
fectly happ y without any
obvious de bias, so why fight
fortune ?

The vert ical antenna
shown mounted on the rear
of the unit is OK for short
hauls, but there is nothing
that can take the place of a
good skyhook as high up as
reason will allow.

There are many similar
units that have fallen into
disuse as the times change,
just waiting to be rescued and
put to good use. Try it 
vou tlllke it . •
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Afterthou ghts

The nice part about a
globe like the 12BA6 , in con
trast to a t ransistor, is that it
has three possible ports of
entry for th e injec tion oscil
lator. I tried all three,
cathode, cont rol grid and
suppresso r grid. The cont rol
grid injection seemed to give
the greatest gain, and thus
was used in the fini shed con
version.

The original press-to-talk
relay is act ually an ac relay
which has a resistor thrown in
series with it when the unit is

Fig. 4.

problem that I wished to used on 12 volts de for
avoid - hence the external portable use. Thi s explains
mount ing site. why the diode and the filter

The o nly other item of cap appear al ong with the
bus iness was to insta ll an added relay as sho wn in Fig.
antenna transfer relay. You 3.
might well ask, if it is al ready
a transce iver, why do you
have to install one of these?
The answer is simple. The
original design had the trans
mitter output and the re
ceiver input tied together as
shown in Fig. 4. It worked
fine on 10 meters, but I could
not get it to behave o n 6
meters - hence the adde d
relay.

include d a finely drawn char
acter analysis in the message.

Fortunately, I had heard
of Mr . Vackar and his drift
less, easy-to-roll VFO_ This
little item (Fig. 3) worked
ext remely well, and was in
stall ed in a minibo x on the
rear of the t ransceiver. The
de sign in f orm a tion was
abstracted from a fine article
in the February, 1968, issue
of Electron ic Engineer,
writte n by Gary Blake
Jordan. A rough check of
sta bility showed a drift of
about 100 Hz over a period
of about three hours after
turn-on. There is plenty of
room inside the transceiver
for this unit, but there is a
h ost il e tube-induced heat
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in jection oscill ator was go ing
to be sol id sta te, a sou rce of
low voltage was needed. The
cathode bias resistor of the
6 AQ5 proved to be a handy
sou rce of plus 10 volts ,
solving th is probl em.

Nothing could spoil this
fine forward progress except
the mailman, or more pre
cisely, the mail perso n, as he
is real ly a she. The postcard
was from the Great American
Poo l Table and Quartz
Crystal Company . It said :
"Dear Cur : Your crystal will
be along in about eight

t,...weejo .
Not o nly were they

making me wait two months
for the crystal I wanted
yesterday, but they also had

Ham Help
I would apprec:: iate your technical

help on an antenna problem. BBCause
I live in an apartment. I decided to go
with a mobile antenna and operate
Irom mv car. I boYght a Hustler
mobile antenna and a 40 meter rase
nator. Much to my surprise. it worked
qui te well. Later, of course, I wanted
to at least listen to the radtc inside my
apartment. I bought an extra mobile
mount and essembled the antenna,
add ing a single wire to the mount 
the length of the car. The reception
wilt lIill very good. Now t he problem.
I tuned up the trans:;eiver (a Kenwood

T5-520) and fou nd a 1 to 1.3 swr. Can
I go ahead and transmit and no t cause
ha,m to my transceiver ? I would
rathe' not go to the expense of a
transmatch unless reallv necessary. II
this antenna system will work , where
did I 90 right?

William Day WB0VTB
3420 Lakeside Manor Apt1.

Iowa City IA 52240

I am interested in a simple tube
converter cirClJ it to observe rece ived
signals on my general pu rpose scope.
wh ich has a horizontal sweep range of

250 kHz and a tl1lnsoeiver j.f o f 31110
kHz. Transceiver is a Vaesu 101 ·B.
General purpose scope is Dumont
lype304-AR.

Bill Maney WB6SS0
1505 Lynton Avenue

Wilmington CA 90744

I have been trying to locate a
source that has Gunn diodes lor the
10 GHz range to use in an oscillator
lor microwave bench experiments, as
in 73, March, '974, page 33. I have an
osc illator cavity, once part 01 an
int ruder alarm, but the Gunn diode is
gone. It seems similar to what Micro-
wave Assoc iates calls style 30 case. I
hlll/e had no luck calling companies
for a possible replacement. Might any
01 your readers be able to supply an

exotic device such as this It a re8SOl'l'
able price tor 1-2 units? Thank you.

Me" Geil'flr
111 Hendricl<soo Ave.
N. MerTicl< NY 11566

Havi ng recent ly upgraded my
license, I have begun th inkin g about
other forms of ham rad io. I would like
to put a 2 meter antenna on my
Cessna Skvhawk, but 50 far I haue not
been able to find one which will pass
FAA requirements and not cost
several hundred dollal"$. AnV help in
solving th is problem would be appre
ciated.

Rich...d H. Sesl ... W08BTW
173 Fai",iew Drive

M.-ysvilltl OH 43040
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GTX·200T
(incl. 145.94 MHz)

• Booming 25 walts output power
@ 14v DC input

• Separate controls for independent trans
mit and receive frequency selection

• Switch lor leek-in of pre-serected Ire 
quency pai rs allows one-knob operation

• Supersensitive dual.gate MOS FEY in
receiver head end

• Backlighted for night operation
• Factcry-lnstetlee, front panel mount 12

digit, alphe-numerlc tone encoder $24995

Features Like These Make Genave
The FM Transceiver For Yon!

The GTX-200T is only one of the superio r 2-meter
transceivers in Genave's complete line of Ame rican
made amateur radios.

All Genave gear is carefully handcrafted under the
strictest quality contro l condi tions in a facility ln
spected and approved by an agency of the federal
govern ment for the product ion of precision aircraft
navigation and communication equipment.

Each Genave unit has 10.7 MHz first IF and 455
KHz second IF filters for high selectivi ty, with RF out
put stages VSWR protected . In addition, Genave
units are unusua lly lightweight, with fully tran sts
tcrized integrated circuitry.

Standard features inc lude nett ing trimmers for each
transmit crystal and sing le c ircuit board designs
which permit easy modifications.

And , all Genave amateur FM transce ivers are an
unprecedented value because you order factory
direct el iminating middlemen profits!

So, take a good look at the GTX-200T and other
Genave amateur gear. Then fill out the coupon be
Icw-c-be tte r yet, call collect: 317 + 546-7959, today !

GTX·2
2 mtter FM, 10 e~annels, 25
IIIl tt s lII i t~ D~shbutton freQuen.
cy selector (i ncl. 146 .94 101 Hz}

o $18995

GTX·200
2 meter FM, 100 e ~ t n n t l

combinltions. 25 eat ts (Incl.
146.94 MHr)

o $19995

GTX·200T
2 meter FM, 100 e~tnnel

combinations, ' . ctor, -insti lled
Iront Dane l mount 12 dicit al.
D~lI-nume ric tont enCOller.

GTX·10S
2 meier FM, 10 C~lnnels,

10 IIIl tt s (XlIl s not in.
cluded)

o $14995

GTX·1T

0 $29995

Hanl7-hld . 2 meter fM. 6 eftannel.
3.0 WIUS. GTX-IT wit~ factory in
Ul lltO lone encocel_

I
I

4,., l(illCIIlJl Drin
II1lim,llis, IN 4612&
Phae·i, lriers aeceptef
311/546-1111

Add $4 Der rl dio for Sfti D ~i nl. Hl rI(!linl & Crystll Nettinc

ACCESSORIES

o BankAmerica rd # Expi re", _

o Master CharKe # Expire"' _

o Interban k # Expires, _

Ad~ress Ci ly _

Name _

IN restdeots add 4% sales tax: $, _

All orders shipped post-pa id with in continental U.s .

o Ringl Rancer ARX·2 6 db 2-M Base Antenna .__ $29.95
o Lambda/4 2·Mand 6-MTrun ~ Antenna ._$29.95

o TE-I Tone Encoder Pad _._ _. _. _$59.95
o TE·II To ne Encoder Pad $29.95
o PS·l Regulated AC Power Supply for use with all

makes of transceivers 14 VOC·7 amp _.._ $69.95
and the following sUndarll crysuls
@ $4.50 each _.. _. ._ _.. . _.$ _

Nu,suldari crystals
@ $<1,50 each, _.. .•. . ... .._ _1 _

ACCESSORIES FOR GTX·1 and GTX·1T
o PSI-II Optional Nicad battery pack _ _ $29.95
o PS·2 Charger for GTX-lm ballery pack $39.95
o GlC·l leather carrying case _.. . ._$12.95

o TE·III Tone Encoder (for use with GTX·l) $49.95
73-10

Amil teur CIIIState & l ip

Payment by:
o Certified Check/ Money Order 0 Personal Ch ec k
o C.O.D. Include 20% down

Hot. , Orders accompanied by persona l checks will requi re abOut
tWQ weekS to process.
20% down payment enclosed. Charge balance to:

---------------------------------------~



- - catching the last few

W.A.S. - - Easily!

Dave Waterman W1FGD
1810 E. Terrace Way
Kelso WA 98626

R egardless of whether
you have had your

ticket for quite a while now
or you are just getting on the
air for the first time. I would
like to present you wit h a
challenge. The purpose of this
article is to give you some
h in t s an d techniq ues to
enable you to work a ham in
every state of the United
States and to get a QSL card
back from him .

The AR RL has awarded
over 25,000 Worked All
States certificates to hams all
over the world , and you can
get one, too! It requires a
little patience, a lot of
listening on the bands, and a
bit of work. OIl, come on
now ! You're not afraid of a
litt le work!

A WAS award is a lovel y
certi fica te to fr ame and han g

38

on the wall of your shack. a
fi ne conversat io n piece to
show friends and fam il y , and
wor king fo r it will sharpen
yo ur operat ing sk ills. The
ARR L offers one as do
several other organizations
and magazines.

But how do I work all 50
states? How can it possibly be
done on the crowded Novice
bands? How do I ge t that
elusive Delaware contact? Or
Wyoming? Or Sou th Dakota?

Hopefully, we will answe r
these ques tions for you and
get you started down the
road to a WAS award.

Starting Off

F i rs t yo u must get
yourself organized for the
task . Take a sheet of lined
paper and list all 50 of the
states on it in two vertical
columns, o ne down the left
margin , and one down the
center. Most lined paper has
25 lines on it, so you can get
h al f the states in each

column. Thi s is to be a
check-off shee t for you to
mark yo ur progress. Each
time yo u get a QSL from a
new state, put a check beside
that state o n your list. As
t ime goes by, this list may
become dog-eared, so I would
suggest a clear plast ic cover
for it to protec t it . Keep this
list at your operating desk
where it can be see n at a
glance. This list serves seve ral
purposes. It not o nly sho ws
the sta tes you've worked, bu t
shows you the states yo u still
need . If you hear a station
give his QTH, a quick look at
th e list will te ll you if you
need him. Don't rely on your
memory use the list.
Another thing this list does is
help keep you on your toes
and very aware of the states
that you need.

Antennas

OK ! You've got your
check-off list prepared. Now
what? In yo ur studies to get

an amateur license and in
almost all literature that
you've come ac ross
concerning operating, you've
been told time and time again
that your antenna is the most
im portant part of your
station. I'm sorry to do th is
to you, bu t we 're going to
talk about this subject again
for the mi llion and first time,
because it is so very, very
import ant. You absolute ly
must get the best antenna
you can fo r the bands which
you choose to operate. If you
have an oversized lot, lots of
t re e s for wire arrays,
neighbors who will let a few
wires spill over onto their
property, pa t yourse lf on the
back and light up a cigar ;
yo u're a lucky fello w. (I fall
into this select category and
rea lize how very for tunate I
am.) Most hams are not so
for tunate, and we're goi ng to
assume t hat you're one of
them.

For the purpose of this
article, we will assume that
you run 100 Watts and use a
di pole or an inverted vee
antenna, which is capable of
operation on 80, 40, and 15
meters. Ten meters is so
sporadic th ese days we will
disregard it. I may be doing a
disservice to this band , but
you can 't re ly on it right
now.

Now our next step is to
trot outside and take a close
look at that antenna of yours.
Is there any possible way to
put up a full wave loop or
Delta loop for 40 or 80? If
so, do so! If not, can you
raise that di pole any higher?
How about add ing a slo ping
dipole off o ne or both ends
of its supports? Siopers are
very effect ive antennas, and
also hear very well. Info on
these an tennas can be found
in the many antenna books
available either by mail Of

from your local ham store.
(You do have a local ham
store?)

You say you can't do a
thing different , huh! OK,
make sure your antenna is
rad iating in the direction of a
maxim um number of states.



now and then, and possibly
t wo or three on the
weekends. Chat for hours at a
time, long and lengthy, about
the height of the tides and
the phase of the moon with
every station that answers
your CQ. Sooner or later, this
operator will obtain a WAS
certificate by chance. It is
entirel y possib le, however,
that the Sphinx will have
tu rned to dust, the Rockies
will be a desert , and everyone
will h a v e move d to
Andro meda by then.

The third way, and the
one that you need to take, is
to sit down with some sort of
an organized plan, listen to
the stat ions tha t are on the
a ir , find the ones you
need , and slowly chec k off the
blank spaces on your check
off list as you move closer
and closer to your goal. Here
is where the psychology angle
comes in. You need to ask
you rself, what kind of person
am I? Do I like to talk? Do I
talk, maybe too much ? If so ,
it could be that while you're
chatting away fo r 45 minutes
to Ralph in the next county,
that Maine station 3 kHz
down from you that you
didn 't even know was on the
band , has worked twenty
stations and went QRT for
the night. Now please don 't
get me wrong. I'm not against
rag chewing. As a matter of
fact, I'm very much for it . I

David Waterman

1810 E. TERRACE WAY
KELSO, WASHINGTON

98626 - U.S.A.
COWLITZ COUNTY

item. There is st ill one link in
your communications system
we need to look at. That 's
you!

As long as there are
different people in the world,
there are going to be different
o perat ing techniques. What
th is is really boiling down to
is the psychology of what
makes yo u - you. But before
we get into this very deeply,
let's loo k at the diffe rent
ways there are to work all
states. You mean there's
more than o ne? Yes! Actually
there are th ree ways, all
se parate and distinct, in
which a ham can achieve
WAS. The fi rst is to be a
contesto r. That is, operate in
the large num ber of contests
t hat occur eac h year.
Successful contesters usually
have years of experience and
large numbers of them work
all states every contest they
enter. They have a high
degree of competitiveness and
a great pride in th eir gear,
antennas, and especially thei r
skill. They are after contacts
a nd multipliers ; they want all
the stat io ns they can work,
the more, the better. They
seldom rag chew. They are
above our level of operat ion
and they're not readin g this
article anyway, so we'll forget
them.

The second way to work
all states is to get on the air
for an hour a n ight , every

THIS CERTIFIES THAT IS AN
OPERATOR OF UNPARALLELED SKILL AND PATIENCE, IN SPITE
OF THE QRM AND QRN, HERE AT THIS STATION FROM
FOUR LITTLE GIRLS, ONE WIFE, AND AN INCESSANTLY RINGING
LANDLINE, HE HAS MIRACULOUSLY BEEN ABLE TO CONTACT
AND MAINTAIN A QSO OF 19,_ _
AT FREQ RST , RIG=-:-::~.
ANT THIS STELLAR ACCOMPLISHMENT CAN ONLY
BE LAUDED WITH THE HIGHEST OF PRAISE, THE BEST OF
73'S AND A FOND WISH FOR GREAT DX.

MARAC . R6S3
ISSB • 9393

tuning ca paci to r from an o ld
AM radio . Please get a tuner
if you don't have one already.
Some day you'll th ank me.

If you operate a trans
ceiver with VOX, you need
not worry about a transmit
receive switch . If you run
separa te receiver and trans
mitter, you will. (Don't try
and hide that knife switch
you use. I can see the guilty
loo k on your face.) If you
have been using a separate
switch to go from transmit to
rece ive, carefully disconnect
it, hold it fi rmly in your right
hand, and thro w it as far as
you can. Now bu ild, buy,
beg, trade, or steal some sort
of a T-R switch to use. It's
hard enough to get that
elusive Rhod e Island contact
when his signal is 339, the
QRM is 599, and the QRN is
40 over. You don 't need to
be flipping switches while
that is going on. It will be
pl enty hard enough as it is.
This is the electronic age and
yo u' re a member of the
brotherhood of ham radio
operators. Use your electrical
knowledge and get rid o f that
old knife switch.

As for the swr meter,
they 're available at every CB
store, ham emporium, and
from every gypsy on the
stree t in every city of the US
(and by mail order).

We have upgraded all the
hardware now, except for o ne

A no r t h-sou t h radia ting
antenna in Southern Cali
forn ia isn 't going to do too
well in the Eastern seaboa rd.
Of course, power lines and
TV antennas slue radi ation
some, but check to see which
way your signal is going. If
you have any questions about
th is, refer to the antenna
books. What you want is as
Iowan angle of radiation as
you can get , in the desired
di rection.

Now, how a bout the coax
(or whatever feedline)? Check
yo ur connect ion to the
antenna. Is it co rroded? Just
one hard rain can seriousl y
lower signal levels if you
haven't weatherproofed your
feedli ne co nnect ion to you r
antenna. A W2AU balun', or
one similar, is ideal for this
weatherproofing and elimi
nating feedline radiation with
coax . Assuming your antenna
is sat isfacto ry, now loo k at
your ground syste m. Ground
system, not a grou nd wire!
You need a ground wire going
out of your shack to a buried
cold water p ipe (if at all
possible). In addition to this,
you need a separate counter
poise fo r each band you
opera te on . Check the
antenna books again fo r info
o n these. They 're simply
lengths of wire cut to var ious
lengths for each band 
si mple to install and effec tive
in boosting your transmitted
signal.

Having maximized antenna
and gro und systems, we now
turn to take a look at your
shack. Do you use an antenna
tuner and swr meter in your
feedline? You say you don 't!
Oh, come on, I'm trying to
help you, not start a fight,
but really now !

An antenna tuner and swr
meter are essential for
min imizing losses, especially
if you're trying to utilize that
dipole o f yours o n 15 meters.
There are many plans for
building tuners in past ham
maga zin es (73 has had
several) . You can buil d o ne
for next to nothing, with a
large coil and a wide spaced

J9



dislike formalized QSOs and
have made many , many great
QSOs with interesting people.
But a serious fisherman, when
he goes fishing, is after fish. If
the fish aren't biting and are
not to be fou nd, then they sit
back and watch the sun set.
You can very easily spend far
too much ti me in a QSO
duri ng prim e band hours if
you like to chat. You need to
loo k at yourself and the way
you operate and ask yourself
what you get out of ham
radio. Are you operating
correctly? Are you achieving
what you want? If you love
to chat and enjoy people,
that's great. If you find it
hard to open up to strangers,
shorter QSOs will be your
norm and you will log more
stations in a given ti me th an
one who is more long-winded.
Maybe you're not going after
statio ns wit h enoug h
aggression. If you're really
serious about this WAS
award, go after it with gusto.
Keep your QSOs short and be
alert for the next fellow
down the line, at least duri ng
prime band hours.

Enough Talk - Let's Get At
It

O K, we're starting off.
Let's quickly lo ok at our
bands. 15 meters is usuall y a
day time band, wi th some
seasona l varia tions to
differen t parts of the
country. Check it out. It can
be your most valuable band
when it's open. Your dipole
and 100 Watts won't make
you a powerhouse, but many
stations that you work will be
using beams and that will
help . 15 meters is a fun band
an d you have a li tt le elbow
room to move in. Favor it as
much as possible. It can get
th ose sta tes on th e opposi te
seaboard tha t you need. It
can also get most everything
in between.

40 meters bcgins to come
in strong during late after
noon (out here in Washing
ton, anvwavl] and will drop
out in middle evening. 40 also
h as seasona l variations.
Winter is best. Sum mer brings
static, but hang in there if

40

you can. There is still a lot of
action if your eardrums can
take it. 40 will get you the
midwest and the south easily.

80 meters is best in early
to late evening. Summer
brings much static , too. Keep
in mind that we are being
very general about all this and
t hat sunspo ts and cold fro nts
an d ot her fac tors can change
things great ly. 80 will get you
t he adjacent sta tes and
mid west and south, too.

In your early quest for
WAS, a lot of CQing can be
beneficial. You need to work
most every state. The states
will come quickly and it will
be great fun to watch the
cards come in and check off
the states on your list. But, as
t ime goes by, and your
check-of f sheet gains marks,
new states will get harder and
harder to come by. Here is
where the real work will
begin. (Remember, I never
said it would be easvl}

Now you're going to have
to change your operating
habits a bit. You're going to
have to listen more and be
more selective in the stations
you work. Afte r yo ur
twe nty-fift h 6-lan d QSL,
you reall y won ' t have to
wor k very many more for a
while now, will yo u? In this
respect, the guys in California
have it rough, but there 's
nothing to be done about it.
Just grit your teeth, Cali
fornia, and carryon.

Call areas will begin to
slowly fill in. When you work
all the zero-land states, forget
them and move on to the
others.

In or der to ge t those
remai ning states, you 're going
to have to listen. Also, I
would recom mend a couple
of t e chni ques that have
helped me. Buy a brand new
Col/book. (Gulp - I know
what they cost, but you're
going to need u.) Pract ice
using that book on calls that
you hear on the air. Pract ice
to the point that you can find
a given call in about ten
seconds. (Easy , huh? Just try
it!) Now yo u have a valuable
too l. In yo ur tu ning across

the band, any station that
you think you may need can
be quickly looked up to find
where he is, and not only
him, but the guy he's talking
to. I can hear you com
plaining about this from here.
But look , you have do ub led
your cha nces to find those
missing states you need . You
need not now wait for him to
give his QTH - look him up
quickly. As you progress
toward you r goa l, you will
come to app recia te this tech
tuque.

Moving Right Along

OK. We have progressed
along. You're spending more
and more time no w listeni ng
to the bands. You're learning
how to fight the QRM and
pick o ut the weak signals.
You arc looking for weak
signals, are n't you? You do n 't
expect that KH6 to come in
599 in New YQ(k, do you?
He's probably going to be a
339, if that. You're going to
have to listen for the weak
ones and be very alert. Here
you're going to suffer from
the Q RM problems on the
Novice bands. There's a lot of
you guys out there and
you're all tryi ng to work each
other. It 's only natural th at
the firs t time you hear that
KL7 you need so badl y, half
the world is going to want
him, too.

Audio fi lte rs, crystal
filters, or just anything that
will increase your selectivity
is going to be a real asset to
you.

If you find that the station
you need is being called by a
zi llion other guys , there are
two things you can do (three,
if you consider quitting, but
I'm assuming you've got
gusto']. The fi rst is to join
the pack an d have at him. For
this you will need patience
and perseverance. Be of stout
heart and don 't give up if you
need him, even after the
tenth time you called him
and he went back to someone
else. Or the twentieth. If he
just won't come back to you,
try tuni ng off his freq uency
just a little. Maybe there are
so many peo ple calling him

that he can't make yo ur
signal out. T iming is impor
tant here. You'll just have to
face a few of these an d you'll
learn fast. But the re is
anothe r course of action left
to you in a pileup. Be cagey!
If the band is open to KL7
land and everyone is after one
guy , maybe there 's ano ther
KL7 down band a ways. Or
may be somet hing just as
juicy. If you hear a big
pileup, check down band.
When all the cats are out
chasing a rat, the mice are left
to play.

With everyone else after
the same station, QRM drops
down band and weak signa ls
come through. In actual prac
t ice, on our crowde d Novice
ban ds, this sit uation would
pro bably never happen. I
can 't really imagine every
sta t ion in the band all on one
freq uency after one station.
On twenty meters , yes, that
happe ns; on the Novice
bands, probably not. But I
wanted to get the point
across to you. You're going
to have to be ale rt and thin k.

Now, let's say we've pro
gressed fur ther. Time has
gone by and by spe nding
more and more time on the
air, and pat ie ntly listening,
looking up ca lls in yo ur boo k,
and worki ng the ones that
you needed, you've got down
to the po int where you need
just a handful. Let 's say you
need six more. You 've spent
weeks and weeks, now turn
ing into months and months,
and you haven't heard any
station in those states. You
spend your evenings o n 40
and 80. You r Saturdays and
Sundays arc spent on 15. You
spend so muc h ti me on your
radio that the forest service is
proclaimi ng your lawn a
national park. Your dog bites
you when you come home
from work. Your two year
old daughter cries when she
looks at you out of fear of a
stranger. All this and still
nothing. OK, here are some
thin gs you can do.

First, watch for the state
QSO parties in the states tha t
you need. Most sta tes have
QSO par ties on ce a year.



Tracking
the Hamburglar

Some combine several states
into one party, but it 's all the
same t hing. At t hese t imes,
operators in these states are
more active than usual and
are looki ng for contacts.
Another t hing you can do is
spread the word to yo ur
friends that you are desperate
for these states and if they
hear them o n t he air to give
you a call. Fou r, six, or eight
sets of ea rs are better than
one. Here's another idea 
get copies of QST and look
up the list ings each state SCM
sends in eac h month. Find
out what's going on in those
states you need. Sometimes
you can get a va luable clue as
to when and where a club or
special events stat ion will be
o n t he air. Also try your hand
in operati ng in a contest. The
best one for you is the Novice
Round up. You r cha nces of
havi ng an o perator on in a
needed state are improved.
However, the increased QRM
caused by the contest makes
it harder to get through. Sti ll,
it's something to t ry .

Suppose none of this
works. You're going arou nd
mutter ing. " What the hell 's
happened to Delaware any
way. Why don 't they send a
D'Xpedition there ?" Your job
is suffering. Your wife is
threatening divorce. An d still
noth ing.

Get on your ham friends
again. Kee p on them . Chec k
with any DXers in t he area,
any you might faintly kno w,
any you may have hea rd of.
DXers , county hunters, and

RIPPED OFF : Hall icrafters FPM300
MKII , sin K530010, taken during
break-in at home weekend of Jul y 22,
1977. Bronx 52nd Police Precinct
complaint no. 4565. Marty Green
baum K2HTO, 3070 Hull A~enue,

Bronx NY. Tel. (212l231·3635.

SHANGHAIED: Heath Model 2021
haodie-taikte with Model 20 1 touch
tone pad built·in. Channel switch
wi red wrong in that channels 3, 4, and

regional net men have friends
a ll over t he coun try. Maybe
one of them can fix up a
schedule and give you a hand
with the contact.

If all is for nought, and
you st ill need some states,
here 's what you do. First put
an ad in the ham magazines
requesting a ske d with the
states you need. If that's
fruitless, as a last resort, loo k
up in t he ha m maga zines,
contest winners in the states
you need. If a man is a
contest wi nner, he probably
has a better than average rig
and antenna set up, and pro b
ably is more sk illed than
most. Sit down and write him
a letter ex plaining you r plight
and beg hi m for a sched ule at
his conve nience. That should
work if nothi ng else will. I
would do it for you, and I
t hink most othe r ham s would
also. This should be con
side red as a last , last , last
resort only. It is an imposi
t ion on peop le's time and
themselves, a nd should not be
requested light ly.

Wit h the techni ques I've
outlined, plus a lot of time on
the air, you should be able to
con tact a ham in all 50 states.
But we're no t done yet.
Contacting t hem and getting
a QS L are t wo differen t
matters.

A QSL card shou ld be a
representat ion of you rself.
It 's all the other guy will have
to remember you by. It
should be differe nt from t he
run-of-the-mill cards, an d, if
at al l possible, unique. I
wou ld recommen d to you

5 go to crystal sockets 3, 2. and 1.
Crvstalled for 146.52 Ich. 3). 146.655
(ch. 4) . and 146.94 {ch. 51. Stolen
July 23, 1977 in Westpo rt . Connecti
cut. S. W. Oaskam K1 POK, 3B Settlers
Trail, Stamford CT 06 903, (203)
329-01B7.

LOOTED: Clegg FM27B, sin 4647
was taken from my tr uck on August
11,1977. Contact: K1 ZUW, PO Box
102, Hudson NH 03051 .

tha t you have so me special
cards printed up. I have
included one of my own
cards to show you what I
mean. It 's not t hat my card is
so great, but it is different,
and reflects my own per
sona lity. I am constant ly
getti ng com ments about it 
just get something different
that refl ects you. Don 't you
dare copy mine; just get
some t h ing o ut o f t he
ordinary th at people will
remember, a photo card if
you want.

Now, when you have that
specia l card of yours, you're
going to have to do one mo re
thi ng. Do yo u kno w what an
SASE is? It stan ds for self
add ressed stamped envelope.
Use them. At today's postage
prices, please don't expect
someone in a far-off state to
spend his ow n money to send
you one of his car ds. Many
will, but many won 't also.

If you use a dist inct ive
QSL card, filled out properly,
with a polite th ank yo u and a
line or t wo about you rsel f o n
the back, together wi th an
SASE, I'll guarantee you a
95% return rate (excluding
calamit ies at the Post Office).

Have I made it sound
easy? Well, it 's not ! It 's hard
wor k an d at times very frus
trating. QRM wil l be your
biggest problem. Reme mber,
all you have to get is the RST
reports both ways to have a
va lid QSO.

Summary
Le t ' s s ummarize what

we've covered:

STOLEN: Clegg Mark Ill, 2 meter
t ransceivee. serial 750,187 with
.52-.52 from Dick Haskin W6K EC.
149 Mauna Loa Dr.. Monro~ i a CA
910 16.

STOLEN : Drake TR-4 S$B transceiver
# 1649 1. AC·3 power supply # l B572.
L·4B li near amplifier # 1102, L-4PS
po_r supply # 1124, Hallicrafters
SX-l00 receiver # 151257. These
items were stolen in a break-in on
April 27, 1977, at a local radio store
in Louis~ille KY, where t hey _re
held on consignment for E~ Ballard
WA4ACJ. Any information would be
appreciated. Contact him collect at
502-451 -B923 or 812·294·4B 19, or
write 243B Longest A~e., Louisville
KY. (Also: Jefferson County Police
Department, 502-588·2 11 U

1. To earn your WAS,
you're goi ng to have to
make it your goal. That
means work for it.
2. Make you r check-off
list.
3. Maximize you r an
te n na and grou nd
systems.
4. Use a n antenna
tuner and swr mete r.
5. Get a T-R switch if
you don 't have one al
ready.
6. Spend ti me on the
air and listen fo r the
states you need.
7. Get a Col/book and
be able to use it
quickly.
8. Pl an you r operati ng
time to take greatest
a dva n tage of open
bands (prime tlmci .
9 . Take advantage of
special operating events
or state QSO parties.
10. Be alert and keep
thi nki ng.
11 . Li sten for t he weak
o nes.

Last ly, you're going to
have to loo k at yourself and
evaluate yourself a little. If
you're having trouble getting
those states, maybe it 's some
thing you're doing wro ng.
Change your operat ing habi ts.
Get on the air at di fferent
times than you did before.
Listen longer. Li sten harder.

Well, I've done all I can
do. Th ose 50 states are out
there waiting for you. It's a
great challe nge and a fi ne
reward to work all states.
Good luck to you. •

PURLOINED: Standard SRC 826 M 2
meter FM t rensceiver, SN: 104207.
Stolen on June 27 , 1977 from Bill
Myers WB0MCS, 942 E. Mississippi,
Denver CO B0210, 303 ·777-3353. Has
the following frequ encies installed:
14 6 .94-94, 52·52, 16-76, 34-94,
2B·88. 88-B8, 31-9 1, 14B.01-o1,
37 -97, 19-79, 25-B5, and 91 -31 . Has
K0KGA scri bed on recei~er board.
Receiver crystal board has been re
built. Channel 12 - 91 ·31 transmit is
450 cps. high in frequency; transmit
trimmer for th is channel is different
from others.

RIPPED OFF: lcom IC-22A,s/n 9900
with 12 sets of crystals. Call and SS
no. etched on back. Pete Jordan
WA1AXK, B32 Temple Street, Whit
man MA 02382.
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Webb SimmonJil
1SS9 Alcala Place
San Diego CA 9211 1

-- a computer would have helped

Fool the Wire Wizard

Table 1. The characteristics of soft drawn copper wire as
developed by the wire wizard.

quickly, but he would never
say. One day I asked him if
he always bet when he knew
he would win. "Absolutely,"
was his reply, "that is a
cardi nal principle wi th me." I
then bet hi m $5.00 he could
not teach me his wire table
met hods. Now he was boxed
in. He thought about it a
litt le, and then he tol d me he
wouldn 't bet because I might
be too stupi d to understand
even t hough the method was
si mple. However, he offered
to teach me on the sale con
dition that I would never tell
it to anyone el se on the ship.
T ha t particular ship has
rusted on the bottom of the
Pacific Ocean for more than
30 years now, so it seems
fairly safe that I can now
speak freely on the matter.

He told me to take a li ned
tablet and, on one of the lines
abou t a third of the way
down the page, to write the
numbers 1, 10, 100 , 1000,
and 10000. He said that
among these numbers was a
fairly typical wire gauge
which I was to select. It could
only be ten gauge. One gauge
is possible, but not common,
while the other numbers are
ridi culous as a wire size.

Mr. Steele then asked how
the resistance of copper wire
is given. The answer to this is
in Ohms per 1000 feet, which
takes care of the 1000 on the
line of numbers. One can
compute the cross sect ion of
a wire in circular mils by
squari ng the diameter in mils
(a mi l is 1/1000 of an inc h).
1·1 0:: 1 is no help because it
uses one value for two dif
ferent data . We can't use
10·10 0:: 100 because 10 is
al ready spoken for as the
gau ge number. The only
other possibility is 100'100 0::

10000 to give us a diameter
of 100 mi ls and a cross
section of 10000 circular
mils. The 1 that remains is
the resistance of one Ohm per
1000 feet.

There you have it for 10
gauge, soft drawn copper
wire. One Ohm per 1000 feet,
100 mils diameter and 10000
circ ular mils cross section.

" Now," he said, "number

bet exactly $5.00, and he
never lost a bet. When I
would bet with him, he
would tell me I was foolish
because 1 knew he neve r lost.
But, what the hell, I knew I
was right th is time (the this
was for every t ime). But I
wasn't, and he won aga in.
One time he asked me who
invented the audio amplifier.
I replied, " Dr. Lee De Forest,
who invented the audion
{triode vacuum tube)."

" Nope" he said "some-. ,
one invented an audio ampli
fier before him."

" Who?" said I.
"Thomas Edison, that's

who. "

Aha! I had him. Old
Tommy invented a passel of
things, but not an audio
amplifier. But I lost again
because Edison invented a
carbon microphone, and this
was easily shown to be an
audio amplifie r. When the
earpiece was placed over the
mouthpiece of an old
fashioned country telephone,
the thing would whi stle on its
own.

All of us pestered Mr.
Steele to tell us ho w he could
produce wire table facts so

Cross Sad ion
Area (C.M .I

80000
84000
51 200
40000
32000
25600
20000
18000
12800

1000 10000
8000
8400
5000

44000
3200
2S00
2000
'800
1250
1000
800

625
SOO
400

D illfnet ar
l mils)
283
253
228
200
17.
160
141
128
11 3
100
89.4
80
70 .7
.32
56.6
50
44 .7
40
35.4
31.6
28.3
25
22.4
20

almost any informa tion about
soft drawn copper wire. For
example: What is the resis
tance of 533 yards of 13
gau ge wire? What is the cross
sect ion area of 33 gauge wire?

Mr. Steele, for that was his
name, had a habit that just
about drove me to distrac
tion. He liked to bet on
various matters. He always

,
2
3
4
5
s
7
8

•
'0
11
12
13
14
15
18
17
18,.
20
21
22
23
24

GaugeResistanCl
IOhmsl
.125
.156
.185
.25
.313
.3'
.5
.625
.781

1
1.25
1.56
2
2.5
3.13
4
5
6.25

•10
12.5I.
20
25

O nee upon a time , far, far
away, there lived a wire

wi zard. The time was during
Worl d War II , and the place
was on a US Navy warship.
The wi zard was an old Navy
warrant officer with a nimble
brain that was like a bear trap
for facts of every description.
One of hi s many skills was
the abili ty to quickly give
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upward and downward from
t he 10 for the wire size." So
above the 10 in a column I
placed 1 t hrough 9, and
below the 10 J wrote 11, 12,
etc., unti l I got to the bottom
of the page. In the resistance
colu mn, he told me to skip
two lines and dou ble, skip
two more and double aga in,
etc., to give 2 Ohms for 13
gauge, 4 Ohms for 16 gauge,
8 Ohms for 19 gauge, etc. As
the resista nce goes up, the
cross section goes down in
the same proportion; thus the

cross sect io n for 13 gauge
wire is 5000 circular mils, 16
gauge is 2500, and so for th.

After do ing all of these
and tak in g squa re roots of the
area to get the diameters, [
sti ll had many gaps in the
table. The next ste p was to go
te n places on the size and
increase t he resistance by te n
t imes to give us 10 Ohms per
1000 feet for 20 gauge wire.
Now we can go up from 20
gau ge to fill in for ga uges 17,
14, 11, 8, etc. From 11 gauge
we can go down 10 for 21

gauge, and so forth. In a very
short t ime we get the com
plete table as shown in Table
1.

It is a pity this table is not
qu ite exact, but it is close
enough for any practical
purpose. Mr. Stee le also
showed me how all of these
numbers can be read from an
ordinary sli de rule. I wi ll not
go into this because sli de
rules are now ancient histo ry.

Now I can't right ly say
how th is discussion of soft
d raw n copper wire will

improve your life unless you
join up with a few nuts like
we were with enti rely too
much free time on our hands
during the big bl owout. An
interesting coincidence to me
is t he fact that a wire three
gauge numbers smaller than
another can handle only half
the power (it is half the size),
and cutti ng the power in half
is a change of 3 dB (deci bels).
In like manner, a change of
si x gauge numbers changes
t he power capacity by 6 dB,
and so for th. •

DeWA3ETD Oscar Orbits

Orbits designated "X" are closed t o !jenera! use. "ED" are for educational
use. "BTN" orbits contain news bulletins. "0" orbits have a ten Watt erp limit.
"L" indicates link orbi t. "N" or "S" indicates that Oscar 6 is available only on
no rthbound or sou thbound passes. Satellites are not available to users on "NA"
days.

The listed data tells you the time and place OSCA R crosses the equator in an
ascending orbit for the first time each day. To calculate successive o rbits, make
a list of the first orbit number and the next twelve orbits for that day. List the
time of the first orbit. Each successive orbit is 115 minutes later (two hours less
five minutes). The cha rt gives the longitude of t he fi rst crossing. Add 290 for
each succll{!ding orbi t. When OSCA R is ascending on the other sicle of the
world, it will descend over you . To find t he equatorial descending longitude,
subtract 166 clegrees from the ascending longitude. To find the t ime it passes
the north pole, add 29 minutes to the time it passes the equator. You should be
able to hear OSCAR when it is within 45 degrees of you. The easiest way to do
this is to take a globe and draw a circle wi th a radius of 2480 miles (4000
kilometers} from the home OTH. If it passes right overhead. you should be able
to hear it for about 24 minutes total. OSCAR will pass an imaginary line drawn
from San Francisco to Norfolk about 12 minu tes after passing the equator.
Add about a minute for each 200 miles that you live north of this line. If
OSCAR passes 15 degrees from you, add another minute; at 30 d€9rees, three
minutes; at 45 deqrees, ten minutes.

O,<I.60,b;toI lnt..",.h". 0'<I.70 ,b,toIl..to,mo'"'.

••• om t ... lo...... O,bi' 0", T'" l o. " . '"
10,,1 IGMTJ ,I E~ . (0"1 IGMl) 01 Eq.

C<o..,. ·W C'.IIi"I 'W, 22662 , 0014:57 67 ,3 13159 B , 0141:56 M'

" 226958 TN , 0109:52 8 1.1 13111 A, , 0041,16 ~., 22107 a 0009,48 00 , 13184 BO a 0135:33 7B.4

" 22720 9TN • 0104,44 79,9 13196 A, • 0034 :54 '"" 22732 BTN s 0004:4() ~. 13209 BX s 0129:11 76.9, 22745 s 0059:36 76,6 13221 A, • 0026:32 61 .7

" 22758 BTN , 0154 ;31 92.4 13234 B , 0122.49 75,3, 22770 e 0054:27 77.4 13246 A, e 0022:09 M'

" 22783 BTN • 0149,23 ." 13259 B s 0116 :27 7B,7, 22795 tc 0049,19 76,1 13211 A to 00 15:47 00.'

" 2280B BTN t t 0144;14 69 ,9 13284 8 " 0110 :04 72.2

" 22820 lITN " 0044: 10 74,9 13296 A, X " 0009;25 57.0, zasaa ta 0139:06 ... 13309 B " 0103:42 70,6

" 22845 BTN " 0039 ;02 73.6 13321 A " 0003 ;03 55.4, moo rs 0133 :58 B7,4 13334 B rs 0057:20 M'
" 2ZS70 BTN " 0033:54 72.4 13347 A re 0151,37 82,6, 22683 " 0128:49 B6. I 133 59 BO " 0050:56 67 ,5

" 22695 BTN te 0028 :45 71.1 13372 A ta 0145:15 81.0

" 22908 BTN ta 0123:41 aa.s 13364 BX ts 0044:35 65,9, 22920 so 0023 :37 69.9 13397 A, ro 0138 ;53 79,5

" 22933 BTN at 0118:32 B3.6 13409 B at 0038:13 ~,, 22945 ae ooIB;ZS 68.7 13422 A, zz 0\32:30 77,9

" 22958 BTN za 0113:24 B2.4 13434 B za 0031 :51 62 1, 22970 " 0013 :20 67.4 13447 A, " 0126:08 76,3

" 22963 BTN as 0106: 16 81.2 13459 B " 0025:29 61,2

" 22995 BTN " 0006:12 00.' 134 12 A,X zs 0119 :46 74B, zaooa " 0103 :07 79.9 ".,.. " 0019:06 M'
" 23020 BTN ee ()l)33:03 64.9 1349 7 A za 0113:24 73.2, 23033 es 0057:59 7B.7 13509 B " 0012 :44 00.

" 23046 BTN ao 0152:54 92.4 13522 A co 0107 :01 71,6, zaosa .n 0052:50 77,4 13534 BO " 0006 :22 00.'

John Molnar WA3ETD
Executive Editor

WIN MONEY!
A new contest is starting in 73 this

month that should interest authors
and readers alike . Get ready for th is
one!

The author of the best article pub
lished each month will receive a check
fOf $100 - in addition to our regula r
pavment for the article. I can hea r the
questions now! How will the winning
author be selected? Not by the staff,
that's for sure .. . otherwise I would
insure that my editorial would win
each month!

The readership of 73 will select the
winning article each month by voting
on the reader service card in the back
of the magazine. It's simple 10 cast
your VOle. On the bottom of the
reader sefvice card mere will be a
small box with the word 'Winner"
close by . Place the page number of the
article's title page in the box. This
eliminates all possibility of confusion,
as some issues contain multiple
articles by the same author. Aft er
voting, ma ke sure to fill in t he rest of
the reader service card - advertisers
appreciate the aneouon, and hope
fully will continue to manufacture
ham gear! Each month Dynamic
Doreen (5'7", blond, blue eyes) will
present me with the totals indicating
the winner. In o rder 10 avoid con

fusion and rate vot es, each month's
ballots will be accepted until the next
issue of 73 is mailed. Start writing,
autbors! An extra c-no te will go a
long way toward a major piece of new
gear.

An addit ional Christmas present
will be presented to the best article of
the year, voted upon in th e December
issue. The yearly top prize is a check
for S500! Dream about that for
awhile!

We have nOI forgotten those readers
who vote each month. A periodic
drawing will be held from all reader
service cards conrammq a vole. If you

need a nice piece of new gear for your
shack, this might be the way to get tt.
Drawing dates will be ann ounced well
in advance.

10 GHz

Well, as promised, I f inally com
pleted an art ic le on t he Gunnplexer
transceiver. If you have been ronow.
ing this column. you know t hat t he
Gunnplexer is a microwave fro nt end
that can be used in communications
systems and Doppler radar devices.
Working with microwaves is fun, and I
think you will enjoy experimenting
wit h Gunnolexers if you are into UHF
tin kering. My article concerning the
transceiver is in this issue, and it can
be built for under $200 - depending
on t he state of your junk bo x. Cost is
much lower if you use a broadcast F M
radio as an i-f receiver.

Microwave Associates, the outfit
that makes the Gunnplexer, has an
interesting information pac kage con·
cerning experiments with amateur
microwave equipment. Most of the
ser ious experiments have ta ken place
in Europe and England. Hopefully it
won 't be long before American hams
get going on 10 GHz.

Don't fail to keep me posted of
your experiments with the Gunn·
pla xers. I will respond to any and all
related correspondence. I' ll see if I can
talk Wayne into a prize for the best
microwave article of the year - check
here next mont h.

COMING EVENTS

Our OSCAR special issue is next
month (November iSSlJe). You won't
want to miss this one, as it is full of
info about t he new satellite. There are
a lso plenty of new antenna projects 
especially related to portable opera
tion. I just built a 432 MH z circular
polarized groundplane from one of
t he articles, and it wor ks great. Details
about the new Russian satellites will
also be provided. Make sure your
subscription is up to date!

OSCAR 6 : Input
145 ,90-1 46.00 MHz; OUtpUI
29.45·29.55 MHz; Telemetry
beacon at 29.45 MHz.
OSCAR 7 Mode A: Input

145.85-145, 95 MHz; Output
29.40·29.50 MHz.
Mode 8 I n p u t
432.125·432.175 MHz; ocr.
put 145.925-145.975 MHz.
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LEOs wil l respond to the fo ur
possible conditions of the
diode under test . If the diode
is open, no curren t flo ws and
nei ther LED will light. If the
diode is shor ted, one half
cycle of the ac voltage will
light LEDl and the ot her half
cyc le will light LED2. Since
eac h LED is lit 60 times per
secon d, a shorted diode will
cause both LEOs to appear lit
cont inuously. If the diode is
good, LEDl will light when
the diode's anode is toward
the ret urn side of the trans
former and LED2 will light
whe n the diode's cathode is
toward the t ransformer re
turn si de. By proper physical
arrangement of the LEOs an d
diode, t he LED near the
diode 's cathode will al ways
light.

The resistor should be
sized to limit the current
through the LEOs to about
10 mAo Most LEOs will have
a vol tage drop of about 1.5
volts across them, and most
signal-type diodes wi ll have
from 0.1 (germanium) to 0.5
(silicon) volts drop across
them. The resisto r value can
then be fou nd by subtracti ng

/" RllMIT

I

Fig. 3. PC board layout.

Fig. 2. Parts placement drawing.

LE01 -

The Circuit

The simple schematic is
shown in Fig. 1. Th e trans
former provides a low ac volt
age, through the current
limiting resistor, to two LE Ds
connec ted back-to-back . The
diode to be tested is co n
nec ted in series with this
combi na tion and the return
side of t he transformer. The

bought, t he cost will be about
$5.00, includi ng the small
aluminu m box. Th e small
cost can be recovered many
times over by buying un
marked, untested , manufac
turers' closeouts, diodes by
the pound, etc., available
from most discount mail
order houses (li ke Po ly Paks).
Bad d iodes can cause disas
trous results in some circuits
and can be difficult to detect
and locate in other circuits. It
is a wise precaution to check
them all before installation.
Th is simple diode checker
was conceived and bu il t for
just such purposes.

for grab bag specials

Ultra Simple

- -

Diode Checker

R ~ I" 'T

TR"~S"OR"E R
ISH TOTl

DIODE U ~ OE R TEST

Fig. 1. Schematic.

Marion D. Kitchens K4GOK
7100 Mercury Ave.
Haymarket VA 22069

T his simple diode checker
is an up-to-date version

of an idea that has been
around for a number of yea rs.
It can be built in one or two
evenings from the parts in
most experimenters' junk
boxes. The parts required are
one resistor, two LEOs, and
any 117 V ac t ransfo rmer
that will provide from 3 to 25
V ac. Discarded audio inter
stage transformers from old
tube-type radios and TVs can
be used. If all new parts are
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Finished, labeled checker. A ssembled circuit board.

NO. 14 WIRE
SOl DERED 'N
sPAD E LUG

photographs show ho w I did
it. The current limit in g re
sistor and transformer should
be mounted to the circuit
board next. The ac plug and
pin o r banana jacks should
then be mounted in the box,
with short len gths of wire
soldered to them as shown in
the photographs. Next, insert
the LEOs and bend their
leads so that they will no t fall

SOLDER TO SPADE LUG
ANO BEND AR OUND
FOIl T1G~T F IT IN
eANANA PlUG

b ro ug ht directl y to the
checke r. Adapters with a
V-notch are used so that
loose diodes can easily be
d rop p ed into place for
testing. Fig. 5 shows two easy
methods of makin g such
adapters.

The ho les should be cut in
t he box, and it sho uld be
painted and labeled to suit
t he bu ilder 's taste. The

Fig. 4. Hole pattern for a 4 x 2-1/8 x 1-5/8 inch box. Cut holes
to fit parts on hand. Holes are centered on centerline of box.

III

sional look is desired, by
pho tographic means. Fig. 2
shows the parts pl acement for
the circuit boa rd, and Fig. 4
sho ws the matchin g hole loca
tion s for moun t ing it in a 4 x
2-1/8 x 1-5/8 box. A Radio
Shack 6.3 volt t ransfo rmer,
stoc k number 273-1384, was
used for t he circuit board
layout and hole patterns. No
on /off switch is used ; the unit
is si mply plugged in fo r use.
A TV cheater cord plug and
soc ket are used so that t he
diode checker is easy to store
without dangling ac cords
everywhere.

Pin jacks, banana jacks, or
five-way bin ding posts can be
used for connecting to the
diode to be teste d. The
bind ing posts allow for a
variety of connect ions to
di ode s t h a t c a nnot be

R =

For a 6.3 V ac trans
fo rmer, the resistor value is
430 Ohms. A 330 or 470
Ohm resistor will do. Its val ue
is not critical .

these two vol tages (say 1.5
and 0.5) from the t rans
former voltage and dividin g
by l0 mA:

VXFMR - 1.5 - 0.5

.0 lD

Construct ion
The simple circuit lends

itself we ll to point-to-point
wiri ng, whic h is proba bly the
quickest way to bu ild the
checker. If the bui lder prefers
a neater appearance, the
pr inted circu it board layout
shown in Fig. 3 can be used.
It is easy to du plicate with an
etch-resist pen, or, if a profes-

- F OR BANA NA PLU GS -

Box with jacks and ac plug ready for circuit board installation. Fig. 5. Adapters.
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Box with PC board installed. Finished diode checker in use.

out. Do not solder them yet.
The LED leads must be long
enough for the LEOs to pro
trude through the box, so the
builder may have to add short
lengths of wire. Now feed the
four wires from the ac plug
and the jacks through the
proper holes in the circuit
board, check for proper fit
and clearance, and solder the
four wires. Posit ion the LEOs

and solder them to the circuit
board. Put insulation on the
inside of the box bottom to
prevent any possibility of
shorts to the circuit board.
Don't forget that it has 117 V
ac on it! Makc adapters to
fit your jacks and you are
ready to check out the unit.

Test the checker by applv
ing power to the 117 V ac
plug. Neither LED should

li ght. Now put a short circuit
across the jack terminals and
both LEOs should light. A
diode that is known to be
good should now be con
nected across the jack
terminals. The LED closest to
the diode's cathode should
li~t. Try it both ways to
make sure the LE Ds are
oriented properly.

After building and using

this simple diode checker, the
owner will find a desire to
also know if the diode under
test is silicon or germanium.
Since a germanium diode will
develop about 0.1 votts across
itself and a silicon diode
about 0.5 volts, it seems that
some very simple circuit
might be devised that would
light an LED if the diode
under test were silicon. •

away." he said. "It is very confusing."
Council members t entat ively

approved a "comprehensive band
plan" for 10 meters which begins in
the sideband port ion and ends in that
part of t he band which is now used by
most of the AM operators. "That's
very important," said Lefcourt. "be
cause we don't want to exclude
anyone." Most commercial CB rigs
which have single sideband capability
are also able to transmit and receive
AM phone signals.

The Council's plan places channell
at 28.560, 1.595 MHz above tile
existing channel 1 on CB radios. The
ratio remains constant on each new 10
meter channel, so that channel 23 is
1.595 MHz higt-er lhan C8 channel
23; new channel 40 also is 1.595 MHz
higher than CB channel 40. 10 the
conversion plan will work just as well
for 4O-channel rigs liS It does for
23-channel sets.

"This band plan puts our new
channel 4 at 28,6. a commonly used
sse monitoring frequency, and our
new channel 20 will lall at 28.8 MHz,
the frequency generally used as an AM
monitoring channel," said Lefcourt.
" Incidentally. with this band plan,
channel 40 falls at 29.0 MHz."

T he council voted to make public
its "tentative list" of 10 meter chan
nels and indicated that a "Iinal recom
mended list" would be forthcoming
alter other amateu'" from around the
counlry have had a chance to corn-

Continued on page 50

BAND PLAN

"Amplitude modulation IIt'Id side
band can live together on 10 meters if
there is sensible band plannil'lg," Silid
Norm Lefcourt W61 RT, chairman of
the recently created Southl!l"n Cali·
fornia 10 Meter AMISS8 Band Plan
ning Council. Lefcourt, noti"ll the
recent proliferation of convers;on
plans for CB rigs to 10 mete'" and the
various propo$8ls for channelization
of tile popular HF band, said unleSIS
everybody settles on a single band
plan, no one will be able to talk to
anyone. "Using crystal controlled
transceivers," he continued, "makes
the need for a single, wideiy accepted
band mandatory - we have to be able
to wor k each other on common fre
quencies."

"Some people want frequenc ies
above 29.0 MHz, others are advO"
eating AM frequencies in what has
been sideband territory, some want
monitoring Irequencies al 28.8, and
others have suggested using other
monitoring IreuQencies 5 to 500 kHz

SSB rig. Unless you're an engineer,
you might just as Wi!H pack it away .
Silt is cheap, it 's dirty, and what is
more to the point, if we do n't use it,
we are g.o ing to lose it.

This didn't start ou t to be a
sermon, but I've said it and I'll stick
by it.

Lawrence Day WB7EAX
Phoeni lt AZ
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on Tuesday at 0200 GMT and the
Phoenix VHF Net on Wednesday at
0300 GMT. We have a calling fre
QUency 01 50.34 and it is monitored
from 1400 GMT to 0500 GMT. We
hope that some of YOUr readers will
lOO k for us on 6 and relive some 01
tnose good old AM days.

Before you mention TVI, I'll SiIY
that I have had and continue to have
some on 15 meters and on 80 meters
too. While TVI is more likely to be a
problem on 6 with channel 2. the 3rd
harmonic of 21 MHz is right in the
middle of channel 3. These problems
can and are worked out every day by
hams across the country. Noth ing cen
surpass resolve.

Fo r the new operator. this is the
only way to get your own phone rig
on the air, with a m inimum of time,
cost, and technical ability. While sse
is the best way to go for reliable
communication. it is also the costliest
and the more complex. Further, it
makes appliance operators out ot us,
taking away our inventiveness. skill.
and that thirst for knowledge. Just try
to build as your first rig a home brew

t ·l..,"
.... . ·. l '•

"_,p , 1.. .. ~
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Just a line to let you and your
readers know that 6 meter AM is alive
and well in Phoenix. Despite ugly
r1Jmors and speculation, our group is
growil'lg steadily and. with summer
skip. widely. We operate two nets on
50.34 MHz - the Arizona Cactus Net

Now you know wntlf{! to rum tmt,
Ervin! - J.M.

from page 14

same inlormat ion. It was nat\lul to
t\lrn first to OUR association which
should h;ave such inlormation .....ail·

""e.
To date. I have never received a

reply or any assistance. Only as a last
resort did I _ lie 73 . . . and pronto l
You reaeted with immediate and suc·
cessful rew.tlts..

Thank you again. many times.
Ervin Jackson Jr.

Charlotte NC

1 1
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I DON"f H VF:"fO NO. "JuS. Pt:.U6 E
/<IOOIFY AIJYoF CABLE FROM THEE
MV EGUiPMfN"r? R090T CONVEfi?'rER

-r-:;-;:- INfo 11-IE MIC <rAcK
9": ~ OF YOUR -rllAN S

~V:Jf! ",,_" C/?IVER, ANI> CON-
-r~ j'//_ NECril-/E: O1HER
- LEAP FROIV1 'lOUR

~ Roeo" CoNVel?fER
10 YOUR SPE;AI<CR
Ie;R/<1INA~ IN PAR
RALLEL WI1H -rHI:
LOUDSPSAKE"R.
1l-4A,~ AL.~ ~ERe

~;;15"T"0 I"T".

SUOULDNT lAKE
YOU OVE!<: "fE'/'/
MINUIESOR so
:TIM.1Io/eRe's NOT
MucH INVOLVED.
All lllE CONNEcr
INC. CA~L"S ARE
sUPPLIED, so ALL.
YOU HAVE ,0 DO
IS PW& 11-IE"",N.

10M, I'VE ABOUT"
DECIDED 1"oOPDER
A NEW R090TSSTV
CONVERi"eR, eXCEPT
I'M NO'fSUR!: I CAN
INS-rA~~ 11" PROPERL.Y.
IS IN$1A LL All 0 N
DIFFICULT? rr:

R9

11-IE sstv SlbNAL
HA~ AVERY
DIS,IflJCllve
SOUND, 'J1M

cO/llP!.E"TELY I>IFF
I:RENlFICOM ANY
Oil-l!:R S/&NA L.
YOU'LL HEAR, AND
IF YOU LlSfEN FO~

A Wl-lILE, VOU'~L.
IIEA~ 1lift- ~S1"V
srA-r,oN 's vERBAL
I D 1T-IAT's REQUII<ED

BY 'fIoIE F~CC~.2;;-1

ROBOT

ROBOT
RESEARCH
INC.
7.:J91 CONVOY cr.
SAN DIEGO, CA 92111

WRI1E "T"oDA'I
FOR YOUR sstv
FA" PAC Ie: FF<ofV1
ROBOT. 11'~ FREE
AND 1l:LLS YOU ALI.
ABOUI Ss-rv.

YEAH, I3UTHoWCAN I
1'CI-L IF il-/e; SI&NAL.
I'M HeARING> IS AN
SSW 516NI\I-? .---r

'1\4 :s 1-(. ANI> ONC/;;
YOU've. srAR"rED,
YOU'LL A&RES THE
ME FOR "Tf-if: ROSOT

c:oNVER1CR IS 1>-11:
BEST" IN VfiS-r""E NT
YOU eVeR MADe.

-rOt'l, DO I -rUNE" MV -rRAN5CEI VE:l<
FOR SST'" 1"H1: SAME WAY A'S FoR AIJ~I
AUDIO-rRAN5MIS$ION ?

1HE:f.J ALL I 00 WHEN I
6"1 MY CONVER"l"E"R IS
10 MAKE: "tWo CABLE con
NEC1/0NS/ 1l.JNe .0 1J..It:
$IA1",oN I'M WORIe:IN G,
AND S-rAR'f EXcfoIANGING

P'C1"U~R~~~S~.~=:S;J
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David E. Stanfield
3408 Catalina Drive
A tlanta GA 30341

- - build (glue) your own!

e tc h a board.

Things clicked into place,
and I immediately figured out
the solution to any future
shortages of circuit board.
After all, if you could epoxy
strips of copper to a board, it
shouldn't be hard to epoxy
an entire sheet of copper and
make a real circuit board.

A couple of days later, I
had the epoxy, some sheet
copper, and a piece of phe
nol ic perfboard. Foll owing
instruct ions, I cleaned the
copper and phenolic board,
mixed equal amounts of
epoxy resin and hardener,a nd
glued the copper to the piece
of phenolic. I t hen placed
them under a stack of books
and left t hem overnight. Next
morning I took a look at my
circuit board and almost went
into shock. When I gave the
copper a little tug it peeled
complete ly away from the
board.

Feeling that I must have
done something wrong, I
tried aga in. First, I made sure
that room temperature was in
the range they recommended.
Next, I used more weight to
apply more pressure to the
pieces while the epoxy was
setting. Fina lly, I doubled the
time for the epoxy to set
from 12 to 24 hours. When
that time had passed, I
examined the board . As
before, the copper just pulle d
comple te ly away from the
phenolic.

Fig. 2. Use the soap pad to thoroughly clean the surfaces of
both the copper and the phenolic.

One evening a few months
later, I was half fo ll owing
something on television and
thum bing through a copy of
The Radio Amateur's Hand
book when I spotted an item
that looked interesting. In the
section covering construction
tec hniq ues , t hey suggeste d
using epoxy to glue strips of
copper to an unclad board.
The idea was to glue the
strips where you wanted
conductors. By doing so you
could get around having to

of hours laying out the art
work and wanted to get this
pro ject wrapped up .

As so often hap pens, I
didn't have a blinding flas h of
insp irati on and suddenly
solve this problem. Instead, I
waited until a local store
finally got some in and then
completed my project. But in
the back of my mind, I felt a
vague sense of frustration.
Perhaps it was a sign of
advancing paranoia, but I
kept wondering when there
would be another shortage.

Beat

the PC Shortage

B etween Rad io Shack,
Lafayette, and Heathkit ,

there were 37 reta il electron
ics stores in the area, an d I
cou ldn 't get my hands on a
blank PC board larger than 2
by 3 inches. As I required a
board at least 6 by 8 inches,
my choices in this prepos
terous sit ua t ion weren't too
attract ive. I cou ld abandon
the pro ject, wait for the local
stores to restock, or try to get
some by mail. None of these
options appealed to me. I had
already spent quite a number

Fig. 1. Tools and materials needed are a pair of scissors, a steel
wool soap pad, small pieces of cardboard cut from a filing

, card, con tact cem ent, a sheet of copper and a phenolic board.
The photographic roller is optional.
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cement, phenol ic board, an d
a shee t of copper. Once
you 've made these pu rchases,
you will want to round up
the simple tools requ ired.
These tool s are a pai r of sharp
scissors, a steel wool soap
pad, some pieces o f thin card
board cut from a fi ling card
and , if yo u have one, a photo
graphic roller.

The copper shee ts can be
found in hobby shops. They
are available in several thick
nesses, and I stron gl y recom
mend that you get the thin 
nest you can find in order to
keep down the time required
for etching. You should be
able to find contact cement
at any hard ware store or in
the hardware sec tion of most
d iscou nt stores. Phenolic

Fig. 4. After allowing the contact cement about ten minutes to
dry , carefully align the coated surfaces and press them
together.

pointments. Not only did it
do a fine job of bonding
copper to the board, but it
al so withstood prolonged
soldering operations from a
140 Watt gun after I had
etched o ut a circuit. And
since so many people use
contac t ce ment, it's made by
several companies, is priced
fairl y low, and comes in con
tainers ranging from small
tubes to five gallon buckets.

If you are interested in
rolling yo ur own PC boards,
let me qui ckly run through
the procedure I use. I think
yo u 'll agree it 's so simple t hat
yo u won't have any hesita
t ion abou t tr ying it.

The first ste p is to gather
up all of the materials re
quired. These include contact

Fig. 5. I used 0 photographic roller to apply even, heavy
pressure to the joined pieces, but you con use the palms of
your hands.

fs ' Hip pie'lmo(_.--=-=--- ---- =--=-.

exp eriment I tried , but let me
tell you about o ne that
alm ost worked . In the ir
advertisements, they refer to
it as " Amazing," " Inc redi
ble" "Stronger Th an Steel", ,
and "A Space-Age Miracle, "
Wel l, it was. And fast. If I
applied a drop of it to a piece
of copper about an inch
square and stuck the copper
to a phenolic board , within a
cou ple of seconds it was
bonded t ight. And once they
had bo nded , there was no
way short o f an atom ic blast
to separate them .

The problem was that
when I tried to spread that
stuff over a piece of copper
larger than o ne sq uare inch, it
started hardening before I
could finish sp reading it .
Once that happened , it
wouldn' t stick to anything.
So if you feel like making
some t iny circuit boards, give
it a try.

The Solution
Persistence o n my part was

fi nally rewarded. When I tried
con tact cement, everything
worked so well that I almost
fo r got my earlier disap-

"

I must admit that I felt
foolish. Years of advert ising
had convinced me that one
drop of epoxy will hold any
thing to any ot her th ing. If
there was an outside chance
of some co mbinat ion of
materials being beyond the
power of epoxy, I seemed to
have found it. While many
discoveries make you ric h and
famous, I felt that th is wasn't
one of them.

At this point I used a li tt le
logic a nd deduced that
commercially prepared circuit
boards don 't grow out of the
ground, so there had to be
some glue that would work.
If I tested eve ry glue I could
find, it was pro bable tha t one
of them would do the job.
Dim memories of the thou
sands of ex perimen ts Thomas
Edison performed when he
was searching for a filament
that wou ld work in the elec
tric light gave me inspiration.
The saga of San Juan Hill lent
me courage, and my local
hardware store made a for
tune selling me a lot of glue.

I don't intend to bore you
with the de tails of every

,
BUSI '

Ag. 3. Apply thin, ellen coots of contact cement to the copper
and phenolic using small pieces of cardboard cut from a filing
card.
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Fig. 6. As your final step, trim owoy any excess copper with a
pair of scissors,

boards are availab le at Rad io
Shack or similar stores. If you

want to give it a try, shee ts of
formica should work very

well in place of phenolic.
Formica is available in many
colors and patterns wh ich
could go a long way toward
dressing up the average pro
ject. And , based o n costs per
square inch, formica is much
cheaper than phenolic.

Once you have these
materials and tools, begi n by
usi ng the steel wool soap pad
to thoroughly clean both the
copper and phenolic on the
sides you are going to apply
the glue. The copper sheets I
bought were coated with a
transparent film to keep air
from co ntact ing the copper.
Since I felt this film might
interfere with the bonding
process, I removed it with the
soap pad. If your co pper
lacks thi s coating it will prob
ably be heavily oxidized,
which means a good scrub
bing will be beneficial.

The copper takes on a
highly polished appearan ce
when it is properly cleaned.
Once the entire sheet takes
on a good shine, rinse it
th oroughly and allow it to

dry. Giving the phenolic a
scrubbing helps to roughen its
surface slightly and gets rid of
any dirt or oil that might be
present. Again, rinse carefully
and allow to dry.

After th e copper and
phenolic are clean and dry,
place them on some news'
paper and apply the contact
cement. Using small pieces of
cardboard cut from a filing
card, spread the contact
cement evenly over the entire
surfaces o f both the phenolic
and the copper. Strive for
th in coats and work fairly
rapidly.

When both surfaces are
properly coated, set them
aside and allow them to dry
for about ten minutes. Then
carefully align the two coated
surfaces and join them to
gether. Using either your
hands or a roller, apply fairly
heavy pressure to the pieces
for a few seconds in order to
insure good contact between
them. Finally, trim away any
excess copper with a pair of
scissors. •

T""tati'llt Frequency list

boys?!
b. FM (28.965-29.255)
c. SSB (28.665-28.955) Itblnk 0 1

the mobile OX work when the
band is open)
d . ON (28.465-29.755)

2. Disable AM modulator
3. Install vereetcr FM modulator
4. Insta ll FM discriminator [careful

use of AM oetectc r will world
Yes - convert those rigs, but plan

the new uw around 8'xisting US" to
add to the hobby,

Bob Winchestll!l" W8LSS
Midland MI

Continued on p;Jge 53

Now is the lime to get a firm
channelized band plan for 10 meters.
We haw seen two or three frequency
plans. and if people use different sets

Wilbur T. Golson WSCD/4
Panama City Beach FL

I haw mV set all ready for its new
crystals and am now putting up a
modif ied CB beam 10 get act ive on
10m AM.

CB to 10 meters is great. Past three
issues bring this interest ing phase of
ham radio to the front.

Keep pounding on this, Wayne; this
could be the start of something big
, . , big as 2m FM repeaters. We
hams need to do something with the
10 meter band or it will be given to

the CBers.

This I" u er ref1«rs the opinion of tM
Southern California 10 Meter AM/S$B
QRP Band Plilflning Council. Wh.9t 8'

titl,,! - J.M.

In your June, 1977, issue, a band
plan fOl" CB/l Om corovenion suggests
the use of lhe OSCAR downl ink
frequenc ies. Please! Please! - Don' t.

S ince you need 230 kHz bandspace,
I suggest you add 2.0 MHz to get
28.965-29.255. This band plan will be
easy to relate to C8 channels using 10
meter spectrum that is less used than
others.

Don't forget the 10m Novice
( 2 8. 1 - 28. 2), the 10m DXer
(28. 5- 28.81, and most of all, OSCAR
(29.4-29. 55), when prepar ing a poten
t ially heavily used band plan on 10
meters.
E~n so - I would strongly rec0m

mend SS8 01" FM in lieu of AM. II th is
plan becomes successful, AM will lose
in the end anywiiIY .

My COI"lV'll!'l" sion of a C8 set wou ld
consist of ;

1. Move frequencies to slot 0 1
interest

a. AM (28.965-29.255) (whv
hassle the SS8 and OSCAR

Nov~ "Right rcw," he said, "we're
th inking about 8 CIJ channels
(28.105, 28.115, 28.125, 28 .145,
28.155,28.165,28,175, and 28.1951
which would put low cost HF gear in
the hands of Novice opera tors who
can't alford to spend a lot of money
on equipment."
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"We want 10 hear from other
hams," said Phil Kogel W6MRO,
'"because if they keep sending their
thoughl$ to IY'Ill!J'lzines as let len to the
editOr, there ' ll be hundreds 01 band
plans but no real band phlnning."
Kogel askll!'d anvone with comments
to send them to him, W6MRO, 1245
Norlh l aurel Ave., Number 9, West
Holtvwood CA 90046. "P lease send a
sell-addressed, stamped envelope if
you want a reptv," he said, "We don't
have the lunds 10 mail copies of o ur
final frequency chart 10 everyone."

John McAulay WA6GPl, a ORP
side band opera tor, said the council
will not advocate eKclusive U$8 of any
frequency by eit her AM or sse . "Nor·
mally, sse ;s in the low end, AM a
couple 01 hu ndred kHz higher," he
$aid. ''But there is no reason why one
opeflltor on SS8 shouldn't ent ll!l" a
OSO with ¥IOther on AM. As long as
they can understand each other 
thaI ', all that counts."

Jonn English W660KF, council
vice-chairman, also pointed o ut that
the council is giving some thought to

planning a port ion of the CW band lor

. , "'") ..... ... ~

Frequency
28560
28.570
28.580
28.600
28.610
28.620
28.630
28.650
28.660
28.670
28680
28.700
28.710
28.720
28. 730
28.750
28.760
28 .770
28 .780
28.800
28.810
28.820
28.850

- ,
",'.1 , '. ' ,- ~

Channel Designation
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17,.
19
20
21
22
23

1
1" ., ' •
.. to.. :

Lu :
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menl.

from page 46
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former under discussion: 1.4
x 12.6 Y dc is the minimum
allowable voltage rating.

Determine the curren t
rati ng of the transfor mer by
applying a de load to the
rectifier-filte r netwo rk unti l
the ac voltage of the output
wind ing drops by 10%. This
de current rating then can be
multipl ied by the de vol tage
to get a power rat ing. For the
transformer ill ustrated. a 250
milliamp de load reduced the
12.5 volt ac (open circuit) to
11.3 vol ts. With that load, the
dc ou t was .25 A x 11 .6 volts
= 2.9 Watts. As a final check ,
weigh the transfo rmer; allow
about 1 ounce per Watt of
power.

The de load for the trans
former can be power resis
tors, but the circuit of Fig. 4
is easy to buil d and is easily
variable over a wide range.
(Q3 is a power transistor and
must be mo unted on a heat
sink.] Choose R1 with the
form ula R1 = .6/ 1 minimum;
for 50 mA minimum load, R1
= .6/.05 = 12 Ohms. The
upper current limit will be set
by the value of R1 and the
output voltage of the supply.
For a 12 volt supply, the
maximum current would be
about 1 Ampere.

The final check for any
transformer is to operate it
wi th rated load for several
hours. If there is any problem
with the transfo rmer (shorted
turns, etc.] or if the load is
too high, the transformer will
get hot. In general, transform
ers run a li ttle warm, but the
transformer should not be
too hot to touch comfort·
ably. -

~"u,
)

"u'
(

L. " .,

" "

1/8 Ampere slow blow fuse
and measure the voltage on
the o ther win ding. In th is
particular example, the ac
scale on a YOM showed a
no-load outpu t from the
secondary winding equal to
12.5 volts. This was measured
with 122 volts ac in (line
vol tage is high in Texas).

The next step is to load
the transformer enough to
d e t e rm ine a safe power
rat in g. Since the transformer
will be used for a de supply,
make a rectifi er-fil ter net
work as shown in Fig. 3. The
capacitor value is not crit ical
so long as the de ripple under
load is no more than 5% (a
typical value might be 2000
u F). Remem ber that the volt
age rating for the capacitor
must be greater than 1.4
times the no-load tra nsformer
output voltage. For the trans-

'£LLO,"

Fig. 2.

any winding has a center tap,
this wire usually is striped in
the sa me color as the
winding. For example, a
yellow coded wind ing might
have a yellow center tap with
a blue stripe.

Fig. 1 shows a transformer
as a " Black Box" - a unit
with unknown characteri stics
which must be deduced .
Begin by verifying that leads
of the same color connect to
the same winding and not to
an other winding. Then,
measure the de resistance of
each winding.

At th is point, the black
box of Fig. 1 has been
inden tified to the point
shown in Fig. 2. The next
step is to apply line vol tage to
the black win ding th rough a

BLOC _

T he experimenter often
relies on jun k box parts

and surplus electron ic parts.
Many power transfo rmers are
marked clearly, but even un
marked transformers are per
fectly usable after they have
been tested and rated .

Even the completely un
mar ked tr ansformer will
usually offer clues to its
design. For example, the ac
input leads (primary winding)
are usually color-coded black.
Other windings probably will
be yellow or green. If the
transfo rmer has a large
number of secondary wind
ings, it may have a high volt
age winding color-coded red,
and other leads will be
yellow, green and brown. If

Fig. 1.

Ralph Tenny
432 Lynn St.
Richardson TX 15080

That Transformer

Identify

" , v&c n'Z ' v&c
~--',... ~

- - tips for using boat anchors

Fig. 3. Fig. 4.

51



WilJ.i.am G. Moneysni!b W4NFR
J 09 Cabbe l Dr.
MandssasPark VA 22JJO

Subaudible

channel subaudible encoder
that works very well. The
circuit is laid out on a 1" x
3" PC board. Parts are fairly
common to obtai n and con
struction takes about an
hour.

The basic circuit is a twin
T osc illator designed to
opera te in the subaudible
tone ran ge (93 to 170 Hz) for
amateur use. It is versat ile
because the tones are adjust
able with 20 turn nimpots.
The theory of operation can
best be descri bed by saying
R4 an d R5 and C6 form a
low pass type network . C7
and CS and R6 and R7 for m
a high pass . As the phase
shifts are opposite, there is
only one frequency at which
the total phase shift fro m the
collector to base is 180 de
grees, and oscill ation will
occur at th is frequency.
Optimu m operat ion results
when C6 is approximately
twice the capacitance of C7
and CS, and R6 and R7 have
a resistance about 0. 1 that of
R4 or RS . (R4 = RS) and (C7
= C8). Output is taken off
from the collec tor of Q1 via
R2 and C3.

By decreasing R6 and R7,
the output tone will go
higher. If R6 and R7 are
increased, the output fr e
quency will lower. This
allows ad justment of oscil
lator to a prec ise output fre
quency, an ywhere in the
subaudibte range.

Frequency is set by feed
ing the output into a counter.
This will get you into the
ball park. Adjustment of R7
will bring the encoder to a
precise frequency desi red.
Next, connect the encoder's
out put through an insert ion
resi stor to an au dio injecti on
poin t on the transmitter
audio board. The ou tput of
th is encoder is quite high (1
volt ). An insertion resistor
will be required. Values range
from 10k to 0 .5 megs and is
found experimentally and
varies between rigs. Choose a
value to obtain about 500 Hz
of tone deviation. Key up
t ransmitter; "fine" twea k R7
for rel iable results with the
repea ter. Set up each trimpot

In areas where man y di f
fere nt repeaters are availab le,
it is necessary to have more
than just one tone encoder.
This article desc ribes a six

. '
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Fig. 1. Subaudtbte tone encoder.
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determined by the parti cular
repeater decoder freq ue ncy
and the deviat ion level is
usually around 350 to 500
H, .

- - access
those closed machines

W ~th the ever lnc reas
mg two mete r ac

t ivi ty, man y repeater owners
have chosen to incorpora te
PL, CG, or QC as a means of
accessing their machines. A
subaudtble tone is required to
access and maintain your
signal through the repeater.
At the repeate r site, a sub
audible tone decoder is inter
face d wit h the receive r. When
a transmitted signal o pens up
the receiver, a subaudlble
tone must be present on the
incoming audio, so th e de
coder wi ll close a relay and
permit the t ransmi tter to key
up and repeat the signal. All
individual users must provide
a means of generating a
specifi c subaudible tone on
their transmitted signal along
with thei r voice audio. There
are two main requiremen ts,
tone frequency and proper
tone devi ation of the carrier
freque ncy. Tone freq uency is

Tone Encoder
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Parts List

Q1 · M otoro la NPN 2N4 124
Rl -6.8k ± 5% 'l.W
R2 - 100k ± S% Y.W
R3 - 36k±5% % W
R4.A5 ~ 1 00k± ' % %W

AS - 3.3k± 1% Y. W
R7-A 12 =0 Bourns 20 turn "trim
pot" Model3OO5P 10k
C l · 100 u F@16V
C2 • .02 u F d isc
C3 · .05 u F disc
C4 · .0 05 u F d isc
C5 • 20 u F NPQ disc
C6 · .047 u F My lar
C 7. C8 "' .0 22 Mylar
SW1 • M in iature SPOT switch
SW2 · ALCO switd! MR A·l-10
1P l OT rotarv wit h knob
Enetosure =0 Bud Diecast Bo x
ICU-123 1Y.. x 3-5/8 x 1-7 /321

usc for a couple o f years with
excellent reliabilitv. e

~\ .~"., .""

", ~

• jumper

' R,

• 12 k
• 8.2 k

Fig. 3. Suggested lay out of board in enclosure.

o

93 to 10 7 Hz
98 to l 16 Hz

114 to170 Hz

Tone freq . range

for a different required tone.
The ability to have six

individual tones will probably
be a great asset in the near
future of repeater users. More
and morc re peate rs are going
the suba udible route, because
o f t he FCC monitoring
requireme nt, and the many
problems with co-repeater
interference. This unit is easy
and reasonable to build for
around $18. It has been In

Table 1.

·WD,M. -

Fig. 2. PC board and component layout.
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port it to 73.
Danyl Holman WB9TCY

729 Ziegler Rd.
Madison WI 537 14

.. .u·fI .. s ~ I""'~ IlS

Well, the CB to 10 plot thickens! The
above letters are but a few of the pile
received at 73 this month. We need a
band plan. I would /ike to Ulke Darryl
up 0>'1 his suggestion, IIfId gather in for
mIItion from int_ U,d cortllert$. If
you like. ser'ld 1'011 comments f a me
and I'lf combine them with inform~

tion on hiJ{ld - 1I1t's get th is thing
going. Of coone, OSCAR frequencies
must be considered in any plan, as
5eVf!fltl letters indica te. I csn see that
I'm going to have to f ire up myoId
DX·50 on 10 AM and see what is
going on ... mllYbe I won't sell the
goodie as previously planned! - J.M.

What's the matter with you people
at 73? I decided to convert. junk CB
I picked up into a 10 meter rig;
however. after looking ill . 11 tbe 10
meter COnvff5ion artic les. I was ready
to give up. What good is • 10 meter
AM rig if I am the only one with that
set of frequencies? In all the letters
lind articles, I th ink t here were nine
differen t ban d plans, mos t claiming to
be the best.

9 28.79
10' 28.8
11 28.81
12 28.83
13 28.84
14 28. 85
15 28.86
16 28.88
17 28.89
18 28.9
19 28.91
20 28.93
21 28.94
22 28.95
23 28.98
40 29.13

• Univer5il1 calling frequency

J ay Sp renk le WBOO UG
Kan$ils City MO

I would like a ll the people who
have co nverted CBs and who use 10
meter AM often to drop me a note
giving their band plan and most ll$f:!(/

frequencies. With this data. I will
determine the most used plan COIrering
the most popular frequencies and re-

,
•

~ '."'. .

Channel Freq.

1 28_690
2 28.7
3 28.7 1
4 28.73
5 28.74
6 28.75
7 28.76
8 28.78

• . " i · ~ ~- . .' -

air.
We favor the use of 28.800 MHz

beceuse this is the nationwide AM
calli ng frequency and there are several
nets. including the lO-X net. on this
freq uency. We also favor keeping the
channels low in frequency. The lower
cha nnels can in effect be OX channels.
and the upper ones can be for rllg
chewing. There is also the possibility
that many people will use phase
locked loop rigs which can be
modified t o create 70 01 more chan-
nels. The frequency scheme we
propose would .Ilow a PLL rig to haw
60 channels and st ill not interfere
with OSCAR satenite oper.tions.
Well, here it is - another freqlJf!fICY
scheme:

: . ~"..'.,..

L tL

from f»9I! 50

.'-. 1 '." .

I am _iting about your arretes on
CB COll'o'l!rsions 10 10 meters. The
Makan chapter of l o-X International
has sponsored our group to increase
act ivi ty on 10. The whole project was
started just before your fi rst articl e on
the subject, and after we had con
'o'I!rted several rigs. we found out that
you had proposed • different fre
Quency scheme than we had
(Murphy 's law). We favor a standard
lCherne that everyone can follow 50
lhilt when the band opens, we do not
CilUse interference to everyone on the

of frequencies, we will hllVe chaos.
Rigs will have to be modified to travel
from one area to another.

We personally approve of the plan
by WA4MFT. We lire ready to buy rigs
and modify them as soon as a firm set
of frequencies can be established.

Ed Johanson K7TEO
Sandy UT

John Dorociak WB7PQI
Layton UT
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KENWOOD TS-820S transceiver
The NEW Kenwood T8-8205 features 8 factory installed dig ital
f requency readout. • 160 thru 10 meter coverage . Integral IF
shifl • RF s p ee ch p rOcesso r . VOX . N oi se
blanker. PLL • Built- in 25 KHz calibrator . CW side tone &
semi-break-in • IF OUT, RTTY. & XVTR • Phone patch IN and
OUT terminals.

1048.00 is list pric e. Call Toll -Free for quote.

KENWOOD TR·7500 2m FM transceiver
The NEW TR-7500 has the features you need! Check tnese- e PLL
synthesized • 100 channels (88 pre-programmed , 12 ext ra ercee
programmable) • Single knob ch annel selection . 2-DI GIT
LED frequency display . Powered l one pad connec
tion • Helical resonators . 10 watts HI output, 1 watt LOW
output. Available very soo n! Call us for quote.

299.00 list price, Call fo r quote.

~oo6-- " " ", - _.. ",.".... - . . r . t5 0 C
I l:;l ~~~!!tO' ~~
Qot' !!Il l :.Ii.:, ~

KENWOOD TS-600
6m transceiver
Full 4 MHz coverage . Modes : SSB,
FM, CW, AM • Repealer e c 
uveu on • 11 fixed channels (crystals
optional ] • Buill-in AC/OG cper
alion • Noise blanker . Amplified
type AGC c ircuit . Fully equipped RF
w/dual-gate MeS FET.

649.00 list price. Call for quote.

KENWOOD TS-520S
transceiver
• 160 - 10 meter coverage . Optional
OG-1 d igital frequency display • New
speech processor w/audio compres
sion amplif ier . AC power supply (DC
optional) • RF ettenuetcr. Iront-panel
activated . Provisions for sep. receive
antenna & phone patch.

649.00 list price. Call for quote .

KENWOOD
TR-2200A
2m FM transceiver
Features : • So l id-state construc
tion • 2 watts HI , 0.4 watts LOW out 
put · 12 fixed channels ( 6
supplied ) • % wave telescoping
antenna . Recha rgeable Ni Cad
batteries . Lighted channe l
Inofcators » Hand-held microphone.

229.95 list price. Call for quote .

Remember, you can ca ll TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low price qu ote . Hours: 8:30 a.m. to 5:30 p.m., Monday thru Friday.

BANMAM!RICARD

MAIL ORDERS: P O . BOX 11347 BIRM INGHAM, AL 35202 • STREET ADDRESS 3521 10TH AVENU E NORTH BIRMI NGHAM. ALABAMA 35234
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is list pr ice for FT-221R & YC-221

Call for quote.

YAESU YC-500J
frequency counter
• a-digit readout covers up to 500
MHz - Dual range system - Frequen
cy range: Input 1: 10 to 50 MHz, InpUI
2: 50 to 500 MHz . Accuracy : 10 PPM
- Display: 6-digit LED . Display t ime:
0.1 or 2 seconds,

249.00 list price. Call for quote.

The FT-221 R features: • Complete 144 to 148 MHz coverage in 8
band segments . Buill-in AC/DC power supplies . Modes: SSB.
CWo FM, AM • Selectable ± 600 KHz repeater oNset . Bui lt-in
VOX and break-in CW • External tone input connector . Noise
btanker e 11 crystal channels per band segment (88 tote!
channels) • SSB output 12 watts PEP. FM/Cw output 14 watts. AM
output 2.5 wetta e PLL circuitry.
The YC-221 digita l f requenc y display is desig ned lor use with the
FT-221 or FT-221R. It displays the operat ing frequency in MHz,
KHz and 100 Hz ranges in 7 digits (LED) ,

YAESU FT-101E
transceiver
- Solid-slate _ 160 - 10 meter cov
erage • Built-in AC/DC power sup
plies - Built-in RF speech processor
- 260 W PEP on SSB, 180 W on CW,
80 W on AM - FVO - VOX • Auto
break-in on CW w/side tone WWVI
JJY reception

729.00 list price . Call for quote.

• All solid-state . LE O read
out . 160 - 10 meter coverage
• Receive only: WWV/JJY & CB • 200
W PEP: SS8, CWo and 50 W on AM.
FSK • Noise blanker . RF speech
processor . VOX . Auto break-in on
C W w / s i de to ne . AGe

935.00 list price. Call for quote.

YAESU FT-221R 2 meter
transceiver with YC-221
digital display.. .

714.00
~
\ :

<,

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama fo r our low price quote. Hours: 8:30 a.m. to 5:30 p.m., Monday thru Friday.

BAN MA MfR ICAR Q LongsEI ~
L9~

MAil ORDERS: P.O. BOX 11347 BIRMINGHAM, Al 35202 - STAEET ADDRESS: 3521 10TH AVENUE NOATH BIRMINGHAM , ALABAMA 35234
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ICOM IC-211 2m transceiver
• 144 to 148 MHz coveraqe e Modes : SSB, CWo FM . LSI syn
thesizer PLL • 4-dig it LED readout . PUlse-type noise blanker
• VOX wfadjustab le gain • SWR bridge • CW monitor
• Automatic power control . AC/DC power supplies . Antenna
impedance : 50 ohms unbalanced . T X output: lOW PEP.

749.00 is list price. Call Toll-Free for quote .

ICOM IC-245 2m transceiver
• lSI synthesizer Pll - 4-dig illED readout . Transmit & rece ive
frequencies are independently programable on any separation
• Receiver front-end is a balance of low noise. high-gain MQS
FET & 5 section IiIter . T X output: 10 W PEP . Frequency step
size: 5 KHz lor FM. 100 Hz (with adapter) or 5 KHz for SSB.

499.00 is list price. Call 'rou- rree lo r quote.

ICOM IC-215 2m FM
transceiver
. 2 meter FM . 3 W PEP . 15 channels,
12 by selector, 3 by function switch
• Dual power level , 3 W HI for long
distance , 0 .5 W lOW lor local . Dial
illumination lor night use . Power
pilot lamp . Frequency range: 146to
146 MHz.

229.00 list price. Call l or quote.

ICOM IC-22S FM
transceiver
• Frequency range: 146 to 146 MHz
• Preset any 15 KHz channel in the
frequency synthes izer by diode
matrix board . Output: 10 W HI , 1 W
lOW . Excellent spurious attenua
t ion • 22 channels.

289.00 list price. Call lor quote.

ICOM IC-30A FM
transceiver
· 22 channels, 450 MHz . Modulation
F3 · Power output: 10WHI,l WlOW
• T X band width: 15 KHz w 5 KHz
deviation • low Intermoouteuon
comes from a low noise M05-FET RF
amp. coupled with a s-secnon filter.

399.00 list price. Call fo r quote.

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 In

Alabama fo r our low price quote. Hours: 9:00 AM til 5:30 PM, Monday th ru Friday.

LongsEle
MAIL ORDERS e o . BO X 11347 BIRM INGHAM. AL 35202 • STREET ADDRESS 352 1 10TH AVENUE NORTH BIRMINGHAM. ALABAMA 35234



DRAKE TR·4CW transceiver
. 80 thru 10 meters . 300 W PEP on SSB; 260 W on CW, AM . 500
Hz CW filter incl uded - AlT · Wide range receiving AGe . Solid
state VFO . Stutted-carri er CW . VOX or PTT . Output impedance
is adjustable • CW semi-break-in • Audio output: 3 walls
• Transceive or separate PTQ,

699.00 is list price. Call Toll-Free for quote.

DRAKE L-4B linear amplifier
• Plate input: 2000 watts PEP on SSB, 1000 watts DC input power
on CW, AM, ATTY . High-efficiencyclass Bgroundedgrid c ircuil
• Transmitting AGe . Broad-band tuned mput e RFnegative feed
back e DIrectional watt meter . Scud-state power supply . Two
taut-band suspension meters.

895.00 is list price. Ca ll To ll-Free for quote.

DRAKE W-4 directional
RF watt meter
• Covers 2 th ru 30 MHz. 2000 watts
continuous duty power capability
• line impedance: 50 OHM resistive
• VSWA insertion: no more than 1.05:
1 • Accuracy: I 5% of read ing. 4
p osition switc h o n front sel ec ts
desired scale. forward or ref lected
power.

72.00 l ist price . Call l or quote.

DRAKE 1525 EM
microphone
• Auto-patch encoder and mike are a
single unit, fully w ired and ready to
us e . High a c c ura cy Ie tone
generator, no frequency adj ustments
• Dig itran keyboard . l ow output
im p e d ance , us e w ith mo s t
transcei vers.

49.95 Call lor shipping.

DRAKE TR-33C 2m
transceiver
• 12 channel provision (2 supplied)
• A ll FET front-end cry stal filter for
superb intermod. rejection . Ni-Cad
cells supplied • Built-in charger
• l ow p ower dra in ci r c u it o n
squelched receive • lighted dial
when using external power.

229.00 list price . Call for quote.

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. o r call 1·800-292·8668 In

Alabama for our low price quote. Hours: 9:00 AM til 5:30 PM, Monday thru Friday.

LongsElec
MAIL ORDERS PO BOX 11347 BIRM ING HA M. Al 35202 • STAEET A DDRESS 3521 10TH AVEN UE NORTH BIRMINGH AM , ALABAMA 35234
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DENTRON MLA-2500 linear amplifier
• Conlunuous duty power supply . 160 thru 10 meter coverage •
2000 ... watt s PEP input on SSB • 1000 watts DC input on CW,
ATTY, SSTV • Two external-anode ceramic/metal tr iodes
operating in g rounded grid . Covers MARS w /o modifications .
50 ohm input/output impedance . Built-in RF watt meter.

799.50 is list p rice. Call Toll -Free fo r quote.

DENTRON MT-3000A antenna tuner
• 160 thru 10 meter coverage . Hand les a full 3KW PEP .
Continuous tuning 1.8 - 30 me . Built-in dual wattmeters . Built
i n 50 ohm dummy load lor proper exci ter adj ustment . Antenna
selecto r switch enables you to by-pass the tu ner direct o r select
the dummy load or 5 other antenna systems.

349.50 is list price. Call To ll-Free for quote.

..

.~.

•..
••

DENTRON all band
doublet antenna
This all band doublet or inve rted
antenna covers t60 thru 10 meters.
Has total leng th of 130 fl. of 14 gao
st randed co pper wire. The doublet is
tuned & center fed thru 100 ft. of 470
ohm PVC covered transmission line.
Assembly is complete.

24.50 is l ong's low price.

.1t~~1
DENTRON Trim Tenna
20 meter beam
For the amateur wh o wants fantast ic
perfor mance with good rocks! « Front
element: 16' driver with H-Q coils fed
directly with 52 ohm coax . Reflector
element: 17' with 15 dB FIB rati o . 6 'h'
turning rad ius . 4 dB forward gain
over dipol e . Elements 7 feet apart
• Weight: 14 lbs.

129.50 nst price. Call for quote,

DENTRON 160-10AT
super tuner
Balanced line,coax cable, random, or
long wire antennas, th e 16().1 0ATwill
match it-160 tnru 10 meters . Con
tu nuous tu ning, 1.8·30 me . 3 inputs
• Handles 500 watts DC, 1000 watts
PEP . Heavy duty , a-cere Balun (3',';"
eta. x 3" H) • Tapped inductor #1 2
ga, wire.

129.50 list price. Call for quot e.

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 In

Alabama for our low price quote. Hours: 9:00 AM til 5:30 PM, Monday thru Friday.

8AN K AME~ICARIl LongsEle •DICS ~L.~
MAI L ORDERS: P,D, BOX 11347 BIRMI NGHAM. AL 35202 • STREET ADDRESS: 3521 10TH AVENUE NORTH BIRMI NGHAM. ALABAM A 35234

58



TEN-TEC Triton IV digital transceiver
• Solid-state . Instant bank ch ange . Covers 3.5 to 30 MHz . 200
watts input on all bands . Recei ver sensitivity: 0.3 micro V . a-pole
crystal IF f ilter . Large l EO readout . Offset receiver luning
• WWV all0 & 15 MHz . Separate receiving capabil ity . Full CW
break·in . S-meter and SWA bridge.

869.00 is list price. Call TOll-Free for quote.

TEN-TEC Century 21 CW transceiver
• Full break- in _ 70 watts input - Solid-state . Built-in spea ker
• Receive CW or 5SB . Instant band change - Overload protec
tion • Offset receiver tuning • Sidelone w/adjustable level
• Regulated power supply . Full band coverage: 80 thru 20
meters w ith crystars supplied. Other crystals ava ilable.

289.00 is list price. Call Toll -Free lor quote.

TEN-TEC KR-SO
electronic keyer
• Speed range:e-so wcm eWeig hti ng
ratio ran ge: 50 to 150% of cl assical dit
length . Output: reed relay , contact
rating 15 VA. 400 V max. • Sidetone :
500 Hz tone . Dit& dah memories with
defeat switches .

110.00 list price . Call lor quote.

TEN-TEC KR-20A
electronic keyer
• Keyed output : reed relay : 15 volt
amp. contacts, 400 verts max . Speed
range: 6 to 50 wpm . Time base:
keyed to sta rt w ith paddle actuation
• Sell - completing c haracters
• Side-tone oscillato r with ad 
justable level.

67.50 list price. Call for quote.

(i) _ .

TEN-TEC 262G
power supply
• Input vo ltage ; 117 VAC, 50-80 Hz
• Outp ut vo lt a g e 1 3 . 0 VDC
• Regulation : Bette r than 1%, NL to
FL @ 117 VAC . Output current: 0 to
16 amps • Sation speaker . VOX
ctrcurts e Over current protection.

129.00 list price. Call for quote.

Remembe r, you ca n ca ll TOLL-FREE: 1-800-633-3410 in U,S.A. or ca ll 1-800-292-8668 In

Alabama for our low price quote . Hours : 9:00 AM Ii i 5:30 PM, Monday Ihru Friday.

BAHdMERICARO LongsEle ~
L9~

MAIL ORDERS PO BOX 11347 BIRMINGHAM. AL 35202 • STREET ADDRESS: 3521 10TH AVENUE NORTH BIRMINGHAM. ALAB AMA 35234
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Philip Todd WB5WSG
I J456 Dumbarton Dr.
Dallas TX 75228

Bob Walker K5UBM
J608 E. Tucker Blvd.
Arlington TX 760J 0

o
o
o
o
o

7

=

....! CUT M{ ~{

8~ ' D~...,TM D,OOl:

Fig. 1. Bottom of matrix
board

have programmed the matrix
board have pro bably noticed
that the board has 23 posi
tions, not just 22 ! The fore
sigh t of lcom in providing the
23rd posi tion along with posi
tion 23 on the rotary channel
selector switch (fi rst dot past
numeral 22) makes addition
of the ComCoder or other
systems a fair ly si mple task .

Inside the radio, only one
very minor modification is
requ ired . Add two diodes,
one resistor, a 24-pin acces
sory socket, and a few wires,
and your 225 is ready to
accept the ComCoder.

The follo wing steps repre
sent the minimum operations
required to make the 225
ready to accept the Com
Coder. (We say " minimum"
because option al connections
such as audio in and output
required to remote the ent ire
rig will vary according to the
ind ividual's desires.)
1. Rem o ve the standard
9-pin accessory socket and
replace it with a 24-pin acces
sory socket. lea rn sells a
24-pin socket com plete wi th
brac ket that will fit with no
modificat ions to the rig.
Howeve r, we used a molex
#03 -06-1241 female and
#O3.(l6-1241 mal e connector.
The o rigi nal bracket with a
round hole fo r the 9-pin sock
et was carefully filed out into
a rectangular shape to accept
the 24-pi n socke t.
2. Disconnect the blue dis
criminator meter wire from
the 9-pin socke t, and recon
nect it to pin 3 of the 24-p in
socket. (See step 4.)
3 . Disconnect the ground
wi re from the 9-pin socket
and the board . Reconnect a
new ground wire of approxi
mately 20 AWG from the
board to pi n 4 of the 24-pin

can be dial ed in and read out
directly on the swi tch numer
als. No codes, char ts, o r men
tal calculations are needed.
The frequency range covered
by the ComCoder on our
radios is from 145.340 to
148.215 MHz, in 15 kHz
steps. The range below
146_00 MHz may vary fro m
unit to unit. It should be
noted that the range above
148 .00 MHz is out of th e
band and should not be used.

Most owners of a 225 who

capacity of the 225, we feel
that the ComCoder is one of
the most practical because it
is relat ively inexpensive, is
easy to construct using off
the-shelf components, and is
small in size. Moreover, the
original 22 positions can still
be used, duplex and simplex
functions are performed auto
matica lly, and the unit can
provide a means of remote
opera tion. Perhaps the most
significant feature is that any
frequency in 15 kHz ste ps

Build

A ComCoder

-- versatility for the IC-225

O ne of the most versatile
two meter rigs on the

market is the leo m 225 PLL
synthesized transceiver. Wi th
the addition of a device we
call the ComCoder, all of the
channels that can be pro
grammed into a 225 are avail
able at the flick of three
direct reading BCD th umb
wheel switches.

Even though several com
me rc ial an d ho memade
devices have been developed
to increase the programming
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12 V Unswitch
Audio output

"S"-meter
+12 volts (switch)
Discr iminator
Ground
Push-to- talk
Audio input IMICI
Ground

A$signment

DP line
Lock lamp
Signal lamp
+9 V Pes. 23
D3 (Pos. 231
D2 {Pos. 231
D1 (Pos. 231
DO (Pos. 23)
D7 (Pos. 23)
D6 (Pos. 231
OS (Pos. 23)
D4 (Pos. 23)

Pin No .

• 1
2
3

•
5

• 6
• 7•
• •
'1 0

11
12
13

' 1.
' 15

16
17,.
"20
21
22
23
2'

00@<'9@ §

r00 @ <'9 @ @

[00 @ <'9 @ @

00G @@@

Fig. 5. A ccessory socket pin
assignments and connections.
Note: A ny pin configurations
are acceptable, but it is
recommended that the above
pins be standardized.
"Opttonat connections re
quired only if you desire
remote operation.

~

• • • • • • • • 0

• • • • • • • ' 0

• 0

• • • • • • • .",

Fig. 4. Bottom of matrix
board.

position 23 pad on the
bottom of the matrix board,
as shown in Fig. 4, to posi
tion 23 of the rotary channel
selector switch.
9. Install 8 wires from the
mat rix board channel 23 posi
tion locations 07, 0 6, OS,
04, 03, 02, D1 , and 00, as
shown in Fig. 3. The wi res
should connect to the 24-pin
accessory socket, as shown in
the accessory socket pin
assignment (Fig. 5).
10. Connect an 18·20 AWG
wire from the top connector
(one closest to the squelch
control) of the high-off-I ow
switch to pin 2 of the 24-p in
accessory socket. This is the
12 volt power wire.
11 . Connect a wi re from the
push-to-talk wire to pin 5 of
the accessory socket, as
shown in Fi g. 6. Connection
is recommended at this point,
to avoid disassembly of the
front of the radio to get to
the wire.

The wires connected to

• • • • • • •
1. ;, I. ;. ,', :. ~ 10

••
1," 4 • • I

0> '" 0" D' " 0_ lH>

:::. . . . . . . .• • • • • • • •

Fig. 3. Top of matrix board

the end of the board, with
the cathode connected to the
pin. The other end should be
passed through an existing
hole in the corner of the
board and connected to a
wi re. This meth od of installa
t ion stabilizes the diode and
minimizes the possibility of
the leads being broken during
other operations. The wire
from this diode is the OP li ne,
and connects to pin 13 of the
accessory socket. Use the
same type of diode as was
used in step 5.
7. Connect a 330 Ohm ~

Watt resistor between the
matrix board posr uo n 23
common bar, as shown in Fig.
3, and pin 16 of the accessory
socket. The end of the resis
tor should be inserted
through an existing hole in
the corner of the PC board
for stab il ity. The wire from
th is resistor goes to pin 16 (+
9 V) of the accessory socket.
8. Connect a wire from the

•IQ ~, ~ . J Ace scccr r

~ , 0

, .
'--- ----- - ---_.

Fig. 2. Top of matrix board.

socket. (See step 4.)
4. Disconnect the .01 uF
capacitor from the 9-pin
socket and reconnect it be
tween pin 3 and pin 4 of the
24·pin socket. This should be
done at the same time as
steps 2 and 3. We actually
used a new capacitor, because
it was easier than removing
the one from the 9-pin sock
et.
5. On the bottom side of the
mat rix board, one stri p of
copper foil must be separated
as shown in Fig. 1, and
bridged with a diode. The
cathode is placed toward the
pin socket. A small triangular
ly shaped fi le wor ks well for
separating the copper. A
diode of the same type used
for programming the 225
(l N914) should be used. Cut
ting the copper at this point
is the only real modification
required.
6. On the top side of the
matrix board, connect a
diode to the second pin of
the matrix board socket as
shown in Fi g. 2. This diode
should be pl aced parallel with
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issued to load the latch with
this value.
4. The divide by 15 is reset
and the process is restarted.

Th e co mpo ne nts not
mounted on the circuit board
are as fo llows: capacitors C7
and C6, 5 volt regulator
LM309, light emitting diode
( 1 5 kHz offset indi
ca tor), BCD thumbwheel
switches, DP5T center off du
plex li ne switch, 1N2069
diode CRB , and the 24-pin
plu g. The 24-pin plug could
be optional. The wiring could
be made directly to the com
ponents and the circuit
board. This is not desirable
unless the unit is to operate
in a permanent location. Any
problems that show up after
the unit is operational would
probably be the result of a
broken wire. Repair would be
simplified by having the con
necting cable capable of being
pl ugged into the radio and
the ComCoder. Also, the use
of cables of different lengths
for operations such as remote
setup in your car and fixed in
the house is more practical.

After you have scrounged
or bought all of the parts,
assembly i ~ as follows :
1. Mount the components on
the circuit board. Note that
wiring is no t critical and that
alte rnate methods other than
a printed circu it board could
be used . However, in order to
make the unit as small and
neat as possible (as well as
easy to assemble), a printed
circui t board is recommended
(as sho wn in the photograph
of the inside of the Com
Coder).
2. Prepare the housing box
to receive the BCD switches,
5 volt regulator, LED, DP5T
switch, and 24-pin socket.
Layou t is not critical, but
should genera lly follow that
as shown in the photographs.
Drill holes for the regulator
pins and mounting screws.
The pin holes should be
approximately % inch in di
ameter. Drill holes for LED
sna p mount and DP5T
swi tch. Dri ll sta rter holes for
the BCD switches and 24-pin
socket . A hand nibbler was
used to complete the rectan-

to produce a ten and three to
produce a three digit number
such as 694.

The range of freque ncies
that the 225 can be coded for
is from 00000000 (which cor
responds to a frequency of
144.390 MH2) to 1111111 1
(which is a frequency of
148.215 MHz). Even though
the 225 could be coded for
144.390 MHz, inherent char
acte ristics of the 225 PLL
will not let the unit lock up
on frequencies in the upper
144 and lower 145 MHz
range. Note that only three
thumbwheel switches are re
quired. The first two digits (1
and 4) and the 5 showing a
15 kHz are automatic. The 1
and 4 numerals could be
painted beside the thumb
wheel numerals if desired.
The red LED lights to show a
15 kHz split frequ ency. For
instance, when (14) 743 is
dialed in, the red LED will
li ght, thus indicat in g a fre
quency of 147.435 MHz.

The formula to convert a
number such as (14) 6940 to
the appro priate binary code is
(69404 390) + 15 = 170. The
170 corresponds to the
binary code as shown in the
IC-225 owner's manual pro
gramming chart. Th is arit h
metic fo rmula requ ired to
con vert a direct reading
nu mber (on the thumb
wheels) is solved by the Com
Coder. Detailed operation of
the ComCoder is as follows:
1. The numbers on the three
BCD switches are loaded into
the th ree BCD counters. At
the same time, a constant
equal to -292(1 4390/1 5) is
loaded into the binary count
ers.
2 _ Th e oscillator counts
down the BCD counter
toward zero, while every 15th
pulse of the osc illator counts
up the binary counter.
3. When the BCD counter
reaches zero, 6940 pulses
(assuming 14694 has been se
lected on the switches) have
been issued and 462 pulses
have been counted into the
binary coun ter. The result of
the -292 that was first loaded
in and the 462 is
462 - 292 = 170. A pulse is

,"

COO[
l' ''f:S-

0,
0'
0- PIT

~OU~T

S," ,TCM-

••
;j'1f Ztl

,,LLd.
L--...J T~"."

identified . The 225 uses an
eight bit binary code to con
trol the phase locked loop
(PLL). Normally th is code is
provided by the di odes in the
transceiver and selected by
the 23 posi t ion swi tc h. A ten
position binary coded deci
mal ( BC D) thumbwheel
switch produces a code that
looks exactly Iike a binary
unti l the number ten is to
be encoded. A binary ten is
1010 . A BCD te n is
000 1,0000. Therefore, it
would take two BCD switches

'"

"

•

•

Fig. 7. Block diagram.
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Fig. 8. Suggested ports layout.
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Fig. 6. PIT line connection procedure (located on the back
side of the front ponel).

the matrix board should be of
sufficient length to allow
manipulation of the board.
After com pleting the above
steps, the radio is ready to
accept the ComCoder.

Befo re yo u start construc
tion of the ComCoder, you
probably will want to know
how it works. Fig. 7 shows a
block diagram of operation of
the system.

In order to understand
how the ComCoder works,
t he program mi ng require
ments of the 225 need to be
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15 kl-lz fre
LED should

gular ho les for the BCD
switches and 24-pin soc ket. If
a nibbler is not available, the
holes could be fill ed . Note
th at as shown in the photo
graphs, the swi tches and LED
are over to one side. This will
allow the addition o f a mike
jack fo r remote operation .
3. Mount components listed
in step 2 in their appro priate
location . Do not install per
manently at th is t ime, be
cause some of the wiring con
nections are simplified with
components not mounted .
We used a powe r t ransistor
socket to mount the 5 volt
regulator. This made the task
of connecting Cl, C7, and the
wiring easier. Silicone grease
should be used in mounting
the regulator, to insure good
heat conduct ivity . Also, if
your box is painted, you
sho u ld scrape the paint
beneath th e regulator.

4 . Install wiring from the
BCD switches to the circuit
board. We moun ted diode
CR13 directly to the BCD
sw itch connect io n points.
The connection points are
shown on th e parts layout
drawing (Fig. 8).
5. Install wiring from the PC
board, regulator, and DPST
switch to the 24'pin socket.
6. Connect the LED to the
PC board . We used a snap
mount ty pe LED, but almost
any type can be used .
7. Mount the PC board inside
the housing. Make sure it is
well insulated and makes no
contac t with the box or any
other components (see test
procedures).
8. Mount all other compo
nents permanently (see test
procedures).

After completing the
above steps, the un it shou ld
be ready to o perate . How-

ever, before you connect the
ComCoder to your radio, the
following tests are recom
mended :
1 . Measure the resistance
fro m ground to +12 V dc and
from ground to +5 V de, to
insure th ere is not a short.
2. Connect +12 V dc and
grou nd to the un it. Measu re
+5 V de. Connect PC B to 5 V
dc. The 5 V dc should draw a
current o f approximately 500
mAo
3. If you have an oscillo
scope, insure that the clock is
run ning (555 , pin 3).
4. Measure th e collecto r of
Q2. The voltage should be
less than one volt.
5. Connect 5 V dc to R34 ,
+9 V input to PCB. The
collector of Q2 line should go
to +12 V dc.
6 . Select a
quency. The
come o n.

7. Select 144.39 and measure
each of the code lines. They
should all be less than one
volt.
8. Select 144.37. The code
lines sho uld al l measure 12
volts.
9. Connect a 10k Ohm resis
tor from your meter probe to
ground and measure each of
th e code lines. They should
be less than 9.5 volts and
greater than 7.5 volts.
10. Set duplex swi tch on
normal. Select 146.34. Center
of duplex switch should
measure approximately 5 V
de.
11. Ground PTT line voltage
should go to tess th an o ne
volt.
12. Switch to invert. Voltage
shou ld go to 9 V de. Un
gr ound PIT line voltage
should be less than 1 volt.
13. Select a frequency of
146.52 . The dupl ex line
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INSIDE RADIO PARTS

Silicon diode, GP
Resistor, % Wa n
MaleK SOCket, 24-p in
Sockets for above
Wire

Va lue or Ty pe
2N706
2N2905
741 9 2
MC4035
74 193
7400
555
4030
470 Oh m
22k Ohm
2 .7k O hm
5.1k Ohm
l k Ohm
10k Oh m
100 Ohm
4 .7k Ohm

Silicon d iode , GP
Germanium diode, GP
Capacitor, ceramic
Capacitor, alum in um
Ca pacitor, ceram ic
Capaci t or, cera m ic
3 terminal vol tage regulator
Diod e, sil icon , 750 mA
Capaci tor
Capacitor
LE D
SPOT w it h off _itch
10 position BCD coded thumb-
w heel sw itches with zer o position
open to all contacts
Socket for LM309
Moie Kplug , 24 -pi n
Pins for above
MoieK socket , 24~in
Sockets for above
Wire

l N914
330 Ohm
A03 .Q6·1241

02-06· 1103
24 AWG strand ed ,
any type

P03-06·224 1
02.Q6-2103

R03 .Q6·1241
02-06-1103

l N914
l N2 70
.001 uF
10 u F
.0 1 uF
220 pF
LM309
1 N2069
4 .7 u F
4 0 u F
Anv tVpe
Any type
Any type

tronic components and a
double -si ded printed circui t
boa rd with plated-through
holes is available fro m Bullet
Electronics, PO Box 19442,
Dall a s T X 7 5 2 1 9 , for
$39.95. The kit contains all
items requi red to build a
ComCode r excep t the hard
ware, box , and switches. For
those wanting to scro unge
their own part s, a double
sided printed circui t board
wit h pla ted-th rough holes is
available for $10.50 fro m
Bo b Wal ker, 1608 East
Tucker, Arlington TX 76010.
On both o f the above, add 5%
for postage an d handling.
Texas residents should add
S% sales tax . •

PC Board
Descript ion

NPN tr ansistor, silicon, G P
PNP transis tor , silicon , G P
IC u p/down decade counter
IC quad lat ch open co llector
IC up/down b inary counter
IC q uad 2 input NAND gate
tc timer
IC q uad ex cursive or, CMOS
Resistor, % Watt
Resistor, % Watt
Resistor, % Watt
Resistor, Y. Watt
Resistor , % Wa tt
Res istor , % Watt
Res istor , % Watt
Resistor , % Watt

PARTS LIST

o peration with the function
swi tch in the normal pos ition.

Generally, a ll normal oper
ations can be performed with
the func t ion swi tc h in the
normal posi tion. The sim plex
and inverted positions are
icing on the cake that le t you
do almost anythi ng.

We hope you have as much
fun building and using the
ComCoder as we have. We
would like to give credit t o
Gary Todd WBSLI F of Todd
Ph o t ographlcs in Sulphur
Springs, Texas, for his assis
tance and effo rts in prov iding
the photographs used in th is
article .

A kit includi ng all elec-

Reference
Des igna tor

0 1,03, 0 4
Q2
zr, Z2, Z3, Z4
Z5, Z9
Z6,Z10, Z11
Z7
Z8
Z12
A 1-R 12, R35
R13, A14, R37
a ts
R15.R17-R22
A23, R25,A26, A36
R 24, A29-A32, R34
R27, R2S
R33
CR 1-CAS, CA l l, CR 12,
CR 14
CR9, CR 10
C2
CJ
C4, C6, C8
C5
Z 13
CR 13
Cl
C7
CR15
5 1
BCD 1-BC03

frequency.

Operation In I nve rted
Position

Normal dupl ex operations
are reversed. For instance,
dialing in 146.280 wilt cause
t he system to receive on
146.280 and transm it on
146.880. This mode of o pera
ti on would be ex tremely usc
ful fo r d irec t communicat ion
with other crystal controlled
stations in the event of the
re peater going down.

The o ptional con nection
shown on the schematic d ia
gra m a t pin 2 of Z1 2 provides
for automatic inversion o f the
1S kHz split repea te r inpu ts.
This allows 15 kHz repea te r

Kl
Pl , P2

CR 1,CR2
Rl
J2

J1

Operat ion In Normal Position

Dialing in a frequency
such as 146.280 with the
Co mCoder func t ion switch in
the normal posit ion will cause
th e syste m to transmit on
146.280 MHz and receive on
146.880 MH,.

With the function switch
still in the normal position, a
frequency of 147.1 80 MHz
will ca use the system to trans
mit on 147.780 MHz and
receive on 147.180 MHz.

With the function switch
still in the normal position,
a setting of 146 .520 would
cause the system to transmi t
on 146.520 and receive on
146.520.

What all of this means is
t he frequencies as follows a re
automatically sirnptexed:
145.400 to 145.995, 146.400
to 146 .985, and 147.40 5 to
147.990. All ot he rs are auto
matically duplexed either up
or down.

Op e ration In S impl e x
Position

Any frequency selected re
ce ives and transmits on that

should measure less than one
volt in all posit ions of t he
duplex switch, with t he PTT
grounded or ungrounded.
14. Select 14 7.00 ; voltage
should be the o pposite of
step 10, -12. (Disconnect 5 V
de from R34 .)
15. You are now ready to
connect th e Co mCode r to
your IC-22S. Caut ion! Re
move powe r if there are any
abnormal sounds or smells, or
if lamps dim.

After eve ry th ing has
checked out , undertake t he
fo llo w in g operating pro
cedures :
1. Connect the ComCoder to
th e radio via the 24-pin cable
assembly.
2. Place the ra dio du plex
switch in the simplex mode.
3 . Place t h e ComCoder
switch in th e normal position .
4. Place the rotary switc h on
the radio in posit ion 23 (the
first dot past position 22) _
5. Dial in the desired fre
quency o n t he ComCoder.
6. Tu rn t he po wer switc h on
and start wo rking!
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TECHNICAllY SPEAKING, HEATH
HAS THE BEST 2-METER AROUND.

With Standard
Microphone

Shown with optional
MICODER'" installed
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AM -343

Outstanding Specifications
The HW-2036 puts ou t a minimu m 10 watts and
operates in to an infinite VSWR wi thout fa ilure.
Receiver sensitivity is an excellent 0.5 p.V fo r 12
dB Sinad making the HW-2036 ideal fo r use in
crowded signal areas. We think you'd be ha rd
pressed to f ind a comparably-priced z-meter
transcei ver that gives you the features and per
formance of the HW-2036.

-- ".......------,,,, .

HEATHKIT
CATALOG

Read about other fine Ham equipment and
our wide variety of outstanding eleclronic kils
- everything from lamp dimmers 10 color tele
vision is in our big FREE catalog.

Send for yours today!
Heath Company , Dept. 011 -340, Benton Hlrbor. Mid!igln 49022

FREE

Take our HW-2036 Frequency-Synthesized 2-Meter Transceiver for example

Our circuit designs prove it clearly-def ined squelch action. Other design ad-
. . vantages include diode-protected dual-gate MOS

The HW-2036 offers true diqital frequency syn- FET's in the front end Ie IF and dual-conversion
thesis for real operating versatility. No extra receiver. •
crysta ls are needed and there are no channel
limitat ions. Advanced digital circu itry uses a
voltage-controlled oscillator (VeO) that is phase
locked to a highly stable 10 MHz crystal-con
trolled reference. Doub le-tuned stages following
the veo in the receiver and transmitter provide
clean injection signals. The result ISa signal that
has spurious output more than 70 dB below the
carrier (see spectrum analyzer photos below).
Add itionally, the " add 5 kHz" funct ion is ac
complished digitally in the HW-2036 so that no
f requency error is introduced.

True FM
Careful attention to the transmi tter audio cir
cuitry and the use of true FM gives exceptional
audio quality. A SChmitt-trigger squelch circuit
with a threshold 0.3 p.V or less provides positive,

There's more for the Ham at Heath
---------
~ Heat h Company, Dept. 0 11-340 I
~ Benton Harbor. Mich igan 49022

Please send me my FREE Heathkit Catalog. I
I am not on your mailing list.

Add'ess' 1
CIIY s I8Ie, 1
---------



Attache Case

Albert H. Coya N4 AL/WB4SCN
1710 SW 83rd Ct.
Miami FL 33155
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Portable

Bond would like it!

J a mes Bond and his
co unte rs py gadgetry

ma de the a ttache' case
notorious a decade or so ago.
The black vinyl rectangle be
came a symbol of the super
secret agent. Bond was able
to produce weapons and com
municatio ns devices fro m his
case with the case of a
magicia n pull ing rabbi ts fro m
his velvet hat.

Usually, the attache case
contained a rapid fire 7 mm
machine gun, smoke
grenades, plast ic explosives , a
telescopic blowgun with a
p ro vi sion for darts im
pregnated in curare, a bottle
of c hampagne and two
glasses, and , of course, a two
way radio. With this radio
(frequency unknown) and an
invisible antenna, he always
kept in touch wi th head
quarters in London , even
while travel ing ab oard a
d ro m e d ary in the Gobi
Desert.

Unfortunately, or fortu
nately, I don't have a license
to kill, and my attache case
must be as legal as possible.
So I wil l leave out the ex·
plosives, po isoned da rts, etc.,
and will stic k to the com
mun icat ions business. My

attache case portable may
lack all those lethal weapons,
but it contains an efficient
a nd down-to-earth commu ni
cations syste m.

As a staff photographer
wit h the Miami Herald, I
travel throughout the Un ited
States and abroad . On short
trips I drive, but most of the
time I fly. The long hours in a
motel waiting for a news
break can be shortened if I do
some hamming. But I needed
to have a compact and port
able operation.

I contemplated the need
for two possible modes of
communication - from a
hotel or motel room and
from a ren ted car. To attac h
t he rig to th e car , I built a
telesc op ic cente r-loaded
antenna with a gutter clip. To
feed the 12 volts from the car
battery, I used a long,
stranded wire, twelve gauge,
coded for polarity, and with
heavy-duty battery clips on
t he en d.

The motel o peration is a
lot sim pler. Just be sure to
get a room on t he top floor.
Open one of the back
windows, and drop a long,
covered wire down to ten to
t welve feet above the ground
level. Attach t he end of t he
wire to t he tra nsmatch , tu ne
the wire to the band of your
choice, and you will be
talking to the boys back
home in no time at all.

In case you can't get a
room at the top or it is
d ifficu lt to drop a wire, the
gutter antenna can be cli pped
to a pipe, the windo wsill,
etc., a nd, with t he proper
band tank coil, you'll go air
borne.

For the attache' case opera
tion I chose the Atlas 21OX,
because of its small size a nd
light weight. 1 also have an ac
power su pply a nd a lo ng wire
tu ne r, compact enough to fit
in my case, and coax, wire,
pliers, screwdrivers, etc.

Lately I added to this a gel
battery, capable of seven
Ampere-hours at 12 volts. I
use t his battery on cam pi ng
t rips and pic nics. I have my
own private field days and
talk to a lot of guys while the



stea ks char in the bar becue
pit.

On these trips I toss a
lo ng, covered wire over the
trees and connect the end to
the tran smatch . On forty
meters, sta t ions fro m all over
Florida start popping up.
Eve rybody is interested in my
portable o perat ion. The fun
starts when they pile up.

The seven Ampere-hou r
gel battery is compact enough
to fit into the attache case
and st rong enough fo r a full
mor ning of rewarding QSOs.

One wee kend I too k the
XY L and my attache case to
Cape Flor ida State Park, on
the south tip of Key Biscayne
across the bay fro m Miami.
After biking and swimming,
we took our thi ngs to a picn ic
table. Whil e the XYL was
preparing the food, I tossed a
long wire over the pine trees
and connected it to the t rans
match. It is a very si mple o ne
that was advertised in 73 and
sells for less than thirty
dollars. Inside the little green
box , you will fi nd a toroid
coi l attac hed to a ten-position
switch and a variable ca pac
itor. Be careful when tuning
th is to y, because the rf jump
can bite your fi ngers! A neon
bulb tell s yo u when the maxi
mum out put is o btained.

After insta lli ng the gel
battery and mike, I started
tuni ng the twen ty meter
band. It was buzzing like a
beehive. At 12 :20 pm Miam i
time, I got my first contact 
Hank W3D X in Roc kvill e,
Maryland. Hank gave a good
repo rt , bu t he had a sked and
hadtoQ5Y.

My next contact was a
mar itime mo bile in the
Pacifi c Ocean near Central
America. He was ca lli ng a W7
station, so our QSO was
shor t.

At 12 :50 pm , TG9TG, a
Guatemalan sta t ion man ned
by Glen, gave me a 5 by 6
report. Then J tried the forty
meter band. Wayne W4 JM U
was ne a r J ac kson vi lle ,
Florida. The report was very
good. In the low section of
the forty meter band, a group
of Cuban stations were
talki ng to each other . I call ed
C02R5 in Camaguey , and
Ricard o answered my call. We

got a nice report from the
group, which included o ne
ha m wor king with an AM rig.

Then I switched to the 15
meter band. WA65KI was on
2 1.350 MHz in Riverside near
Los Angel es. t explained to
h im that I was having a
private f ield day in Cape
Flo rida. His signal was a soli d
59, and he ga ve me a nice
report.

T hen the excitement
sta rted , when I as ked Ray to
phone patch my daughter,
Susan, who lives in LA with
her husband and my only
granddaughte r, Jenny. It was
like a direct pipeline with the

West Coast. My XYL had a
great t ime ta lking with Susan.
My daughter couldn 't believe
that we were sitting there on
a picnic table facing the Gulf
Stream . In the past, we had
spent many hours together in
the same spot, when she was
in high school.

It was a tremendously
satisfy ing and exci ting ex
perience, thanks to the kind
ness of Ray WA6SKI. I forgot
to ask for his QTH to send
him my QSL, but, Ray, if
you are reading this story, I
hope you have a smil e and
remember th is interesting
afternoon. -

New Products
selected problem ~Iutions. e><tef1$ive
references, o riginal and unpublished
research r~lts, and complete cnns
refereflCed index iflCludi ng applica.
nons,

The price is $21.95 prepaid 1$23.27
for California ordersl or add $ 1.50
postage and handl ing for JO day
billing. Steward & Sons, P.O. 80x
15282, Long 8uch CA 90815.

Corrections
from page 25

For inquiries concerning domestic
USA sales of the new series o f ama.
leur equipment from Ha lf icrafters.
contact The H.JIhcraftf!l"s Comp,anV,
2501 Arkansas L_, Grand Prairie
TX 75051. telephone 214-647·9090.
telex number 73·2 310. Inquiries from
other countries will be hand led by
Halfic rafters Internatio nal, Inc., at the
same Texas address.

FI LTER DESIGN MADE EASY
Actiw N~twork Design by Claude

S. Li ndq uist is a new 749-page book
which desc ribes f ilte< design and appli
canons, It is an invaluable reference
for engi neers, technicians. and hob
byisls who must uode<stand signal
proceuing and filtering, and who must
specify, design, or adapt filters for
the" own uses. A.B. Williams of
Coherent Communications Svs tems
says, "I I is t he most imp ressive text
book on fil ters I have ever come
across."

The book features standard design
C\J r¥e'S and tables. practical design
examples" numerous problems with

In reference 10 " More Olannels lor
tbe IC-22S," June, 73, I would like 10
po int out that the add ress of Bryan t
Electronics was in e rro r o n my part.
Bryant Electronics is alive and we ll.
To all those people who wrote for the
boards, and the response was over
whelming. please write to me if you

wish the board. To tnow who reo::eived
thei rs tete d ue to having to have
ano th er batch made, accept my
apologies. You shoul d have them by
now.

Bill Ricnarz WA4VAF
4124 Colebrool< Rd.
Charlo tte NC 28215
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John Crdw(ord WA4SAM
Box 369
Berryville VA 2 2611

Build

t ime to ve nt their feelings on
the traffic, the world sit
uation , or other nonsense, at
full volume and probably
directl y in front of said
theater. This invari ably did
not sit well with my nearest
neighbors or the manage
ment, and once, at a posh
sym phony conce rt , with the
con ductor himself. Usually I
ended up by turning the
receiver o ff, thus voiding the
whole point of the thing.

The HT-220 handle-talkie
was bulky, heavy , stretched
my pockets on my jacket,
and made me look like a
plainclothes detective. Som e
thing had to be changed.

I then noted that at thing;
like co nc e rts or public
meet ings, no one got par
ticularly upset when a bona
fide physician's beeper went
off. Here was an Important
Person, clearly not a Xerox
repai rman, an d armed with
his beeper and a deprecating
smile, he usually made his
way to an exit with people
nodding their approva l and
fa ll ing over one another to
give him room .

It became obvi ous that
there seemed to be a differ
ence between physicians and
hams.

Recen t ly, feeling some
what affluent, I purchased a
new car and a Motoro la
Pagebo y II (used ) with no
real idea of what I was going
to do with eit her one. I was,

Another view of PC board. The two sockets are for the reeds.
The two reed oscillators and the alert (lD) tone oscillator are
the portion shown. Above these is the switching and sensor
circuitry for the main alarm. Below are the ICs for the logic
sect ion.

de str o yin g .9 4 t al k -in
facili t ies and making me
immediately unpopular with
several groups.

Another problem mani
fest ing itself, and so mewhat
har der to rectify, was the fac t
that whenever I was in a
theater, during the quietest
and most suspe nseful part of
the picture, my handie-talkie
invariabl y picked up other
hams who would choose th is

important•
IStouch•

In

even thou gh he thought he
wasn't setting anything off by
climbing through a window.
The vehicle described in the
abo ve art icle was broken into
a total of 24 t imes by genuine
thi eves and, no doubt du e to
the art ic le, "tested" nu mer
ous other t imes by enter
p r i s i ng indivi d ua ls a t
ham fes ts. One such person
jumped vi olently up and
down on the bumper at an
ARR L convention, thus

The completed PC board.

- - if staying

A Beeper Alarm

S ince the adve nt of my
art icl e, "The Ultimate

Alarm 11 " (73 Magazine, June,
197 3), there has bee n much
inte rest in the feat ure whic h
transmits a tone to a handle
talkie worn on the belt . T his
lets me know if the alarm is
sounding wh ile I am in a
location where I can't hear
the automobile horns. More
over, people are impressed
that I caught a thief in the act
of tampering with my car
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Fig. 1. Radio pagmg alarm circuit board schematic.

ho wever, determined that
anybody who scratched my
new car while t ry ing to break
in would be dealt with severe
ly. My oid car had wear
marks all aro und the various

o pe ni ngs f ro m all the
attempts made on it. When t
sold it, it was deprec iated
accord ingly (should have
been cleaned and burne d). I,
t he re f ore, completely re-

designed the alarm system
fro m t he collec tion of several
dir t y mini boxes full of elec
tromechanical relays to a new
integrated unit replete wit h
transmitter, control board,

test switches, and all the
con ce iv a bl e in put/output
com binat ions I would need.

The new unit provides the
ap propr ia t e co n t ro l [ 0

energize a 100 Watt etec-
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Fig. 2. Alarm switching and control for radio paging alarm.

• •••••

of how a paging rece iver
works. T here are basically
two types: tone only, and
tone-a nd-voice. In e it her case,
a receiver is tuned to an
o perat ing frequency and will
receive all signals transmitte d
over this freque ncy. If two
seq uen tial audio tones of the
p roper frequency are tran s
mitted, t he pager will emi t a
beepi ng tone which stays on
for most of the duration of
the second page tone. If a
tone-and-voice pager is used,
t he speaker is t hen t urned on
and whatever audio is then
transmitted will be heard .

My pager is a tone-and
voice Motoro la Pageboy II
with an "extra loud housing."
The housing is a t une d cavi ty
boosting the apparent audio
output. Even with the larger
d imensions, it is slightly
s mailer than a pack of
cigarettes and f its ni cely into
a shirt pocket or on the belt.

There are several t ypes
available from several sources.
A brand ne w Pageboy II fro m
Mo t or ol a c os ts abou t
$400 .00. A used one may be
procured for as low as $75.00
and a new charger for $20.00.
Meshn a adve rtised older low
ban d units for $30.00. Other
t ypes a re avai lable from
several so urces, incl ud ing
hamfests or other surpl us
dealers. Ideally, you will want
a tone -and-voice p a ger

• • •

"". It IIIU T

."'.'2 TO n ul

•

translstorlzcd unit from a G E
Voice Commander II por- table
un it. I sec these a t hamfests
for about $15.00 qui te a bit.
The transm itters may be
easi ly removed, leaving only
the recei ver board audio
circuits and case, which may
then be so ld to firemen,
CBers, or mon itor b uffs for
$30.00. The transm itters have
a posit ive groun d arrange
ment, so an auxil iary 15 volt
battery, rechargeable an d
ca pa ble of 500 mAh or so, is
used. This also drives the
cou nter and tone circui try to
preserve integr ity if the main
vehicle batter y lead is cu t.

The ante nna is mou nted
inside a rea r window and
consists of the solid inner
lead of a piece of RG-59
str ipped back about 19 inches
or so for lowest swr (more on
t his ] . Moun t ed in this
manne r, it is almo st invi sible.

Befo re d e scribing t he
circuit opera tion, it would be
best to have an under standing

adj usted for various wind
pressures and motion levels.
Switches in the hood , doors,
rear tailgate and crank up
window (this is a Chevrolet
carry-all] detect the opening
of any of these. Vibration
sensors on key parts of t he
auto arc ac t ivated in case a
window is h it or broke n and
an ultrasonic alarm sender
receiver unit is employed in
t he rea r cargo area in cer ta in
ins ta nces . Finall y, switc h
mats arc use d und er po rtions
of the ca rpeting. Should the
main battery cable be cut
from underneath (no easy
feat) in an attemp t to defeat
the syste m, another battery
used for the t ransm itter will
sou nd the paging a larm
anyway .

Ihc circui t is laid out o n a
single PC board containi ng
the co unters, two-tone page
oscilla tors, ID osci llator , and
basic alarm switching circui t.
Auxiliary circuits a re also
inclu ded for o ther functions
to be desc ribed.

The tr ansmitter is a 1 Watt

.~
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tro nic siren, the vehicle
horns, and a 1 Watt trans
miller. If ta mpering occurs,
such as a ca r backing into it
or someone attempting to
climb inside, jack it up, steal
an antenna, etc., a "silent"
alarm is activated. Th is con
sists of motion sensors which
activate a two- tone page and
identification signal and a
t ra ns mi t te r. T he pager
receiver is t uned to t he same
frequency and, with an off
on-off-on tone, indicates the
ca r is probably bei ng, or is
about to be, modified in one
way or another. Other se nsors
lie in wai t and tri gger another
input if overt acti on is taken,
such as the hood or doors
being opened. The horns and
siren then sou nd, t he trans
mitter comes on, and a steady
rather than pulsed tone is
hea rd in the rece iver .

The sensors ar c of many
di ff e r e nt types and are
located throughout the entire
car. Mot ion sensors in the
front and rear detect mo tion
of any sort and may be

Top view o f alarm box showing parts placement. Top -s toatc
board. Middle - battery com portm ent with Viti relay installed.
Bottom - fuses over transmitter compartment. Note sub
chassis bent to fit in box.

Alarm box without battery showing front panel controls and
plugs.
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extremes fou nd in auto
mobiles wi thout drif t ing off
freque ncy. The basic design
was from one encoder board,
soc ket , and reed purchased
fro m Communications Spe
cialists, Box 153, Brea,
California, and adapted Io
this use.

Since most pagers may
come with reeds installed, it
will be cheaper to match
these reed frequencies to
your e ncoder rather than buy
new sets. From name plate
info rmation on the pager or
the reeds themsel ves, you can
determ ine the frequencies
and order the proper reeds

Fig. 3. Main wiring.

ly by the "alarm" input,
providing a continuous path
for the e mitter of 0 5. In this
way, a conti nuous identifi 
cat ion tone is generated after
the fourth count.

The tone encoder circuitry
incorporates t wo ree d
oscillators and amplifiers for
the page tones and one twin
T oscillator for the identi fi
cation tone . The output
amplitude of each is fully
adj ustab le fo r p ro per
inserti on to the transmitter.
For reasons of frequency
stabil ity, reed encoders were
used. These are able to wi th
stand the wide temperature
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go low, thus enabling the
tone oscill ator out puts in
turn . 0 3 is on for one count
and Q4 for 3 counts. These
are the paging tone drivers,
and, if the clock is made to
run at an approximate 1
second rate, the required
"on" time of the two tones
will be automa tically ob
served because of the diode
coding. A pager requires the
1st tone be one second long
and the 2nd tone three
seconds. Q5 may be pul sed or
steadily on , depend in g on
whether the tamper or alarm
inpu ts are enabled. The
former is obtained by gating
05 and 06 with the clock so
that a half second tone is
generated. In the latter case,
Q6 is turned on indepe nden t-

•

utilizing a standard two-tone
paging signal. Tone only units
will suffice , but with my
circuit, you won't be able to
use the identifi cat ion feature
for break-i n or tamper.

The alarm circuit is shown
in Figs. 1 and 2. If the car is
rocked or the motion sensors
are ot herwise put into
motion, the tamper input
re la ys a pulsed ground
(remember we are using a
positive 15 volt vehicle
ground) to the base of 02
throu gh K3. C5 smooths this
voltage and, wi th R9, pro
vides a short delay to keep
Q2 turned on. Relay K2 is
energized and provides power
to the transmitter and logic
circuits. With regulated 6.8
volts and 12 volts now avail
able, the CMOS clock pro
vides a square wave to U2 at a
rate determined by pot R1
and C1 , the rate being adjust
able by the pot.

At the same time, R4 and
C2 provide an initial reset on
U2 so that it starts cou nting
from zero to insure the page
tones get sent first, with the
identification tone following.

U2 counts each clock
pulse, providing a binary
count to 16 to the decimal
decoders U3 and U4, wired to
provide 16 seq uential logic
ones at their outputs. These
are used to turn on 03, 04,
and 05 in turn through diode
coding. 05 is clocked by Q4,
which turns on and off with
clock Ul if the tamper input
is enabled . When 03, 04, and
0 5 turn on, their collectors

Side views ofalarm snowtnq transmitter board installed.

... ... The completed alarm with battery installed. Note battery plug
and method of mounting control board.
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length of time determined by
R67 and R68. D31 prevents
C34 from discharging back to
ground through the now
"00"QI7.

As C34 becomes dis-
charge d, Q18 turns off and
K4 ope ns. Since C34 hol ds a
resid ual charge and will there
fore exhibit different time
periods if a sensor is again
triggered, R69 keeps C34
discharged through K4 while
the alarm is off , thereby pro
vi ding instant reset to what
ever time delay has been set
(2-3 min.).

K4 pro vides +12 volt and
ve hicle ground switching.
This is a 4 PDT relay rated at
10 Amps. Two sets of con
tacts are brought out to
connectors to provide +12
volt s directly to a Federal
electronic siren, and two
discrete switched grounds are
available for the horn relay
and the A input to the paging
alar m.

Since it was desirable to
have easy set /reset capability,
a mechanical latching relay is
used to arm the system. A
push-button sets o r resets the
alarm and, with no physical
switch-posi tion to tell if it is
set or not, an indicator light
is included. When the "key"
input is connected through
the latching relay to +12
volts, R61 turns on Q20.
Init ially 019 is biased on by
R60 and passes current to a
bulb, keeping it lit. With Q20
on, however , 019 is turned
off and the light goes out,

with the motion sensors.
Capacitor C32 smoothes the
pulses fro m the motion
d etectors and keeps Q7
turned on until the motion
has initially stopped. Q7 then
turns off, and since there is
no longer a load o n the SC R,
it no longer cond ucts. With
relay coi l K3 no longer
energized, any further motion
now made by the car will not
turn Q16 on and will enable
the tamper alarm circuitry.

The A input is connected
to the output of relay K4 of
the alarm circuitry (Fig. 2).
When this input is grounded
to the ve hicle frame, curre nt
flows through 022 and R9 to
turn Q2 and K2 on. At the
same time, current flows
through R14 and 021 to 06,
keeping it on so that the
identification tone will be
steady rather than pulsing.

The vehicle alarm circuit is
triggere d only when sensors
described above are triggered
(door swit ches, mat s ,
vibration sensors, etc.). T his
circuit is sho wn in Fig. 2.
When the input marked
"key" is at +12 volts, 017 is
biased on and grounds the
R65-031 combination which
is essentially the base of 019.
If Q17 is turned off by
grounding the sensor input
momentarily, the collector
goes high. 0 18 turns o n and
C34 is charged through R65
and 031. With Q17's
collector low agai n, current
fl ows from C34 into the base
of Q19, keeping it on for the

...-~ . .

tamper sensors to settle down
after the car has been driven.
Essentially, this circuit dis
connects the mot ion sensors
u n til they have stopped
moving to prevent yo ur pager
from going wild every time
you park your car. If 08, the
SCR, is turned on while the
motion sensors are moving,
Q7 will conduct through K3,
an NC SPST relay in series
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Fig. 4. Interface wmng, alarm to automobile. (c) Tamper set
wiring. (d) Status lamp wiring. (e) Keyswitch wiring (oper
ational). (f) Push switch set/reset wiring. (9) Radio page
feature.
and sockets. Communications
Specialist s can suppl y either
reeds, sockets, or complete
encoders. If you don't have
the reeds installed in the
pager, choose any two tones
you want Of specify you want
popular reeds, ')0 that you
can get new ones in the
future at hamfests or surplus.

Another circuit centered
a round Q16 allows the

The completed system installed under rear pull-up seat in car. Alarm sys tem installed in car, with cover off.
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Close-up o f battery compartment. Note VW relay, 15 con
ductor plug through to outside, fuses, and logic board
mounting.
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Fig. 5. Connector wiring. Connector as viewed from outside
chassis; colors shown in interior wiring. Vehicle wiring color
code: green - tamper set: y ellow - tamper sensor; blue 
sensor; violet - push-button set; white/ violet - horn relay;
white - headlight relay; black - indicator bulb; orange
(teflon) - RCC phone.

indicating the alarm is set.
One o ther circuit is on the

board and is a specialized
circuit for my own use. With
an RCC phone in the car, it
has become desirable to have
some form of paging occur if
someone ca lls. Since the
equipment was present, it
seemed easy enough to add a
simple circuit to have the
alarm cal l the pagi ng receiver.

When an RCC operator
decodes me, a decoder in the
RCC rad io provides a relay
clo sure to ground. The
o utput of th is is tied to
isolating relay K1 , an SPST
relay . This grounds K2,
turning on the syste m and the
regular page tones are sent.
As explained before, the
second page tone sets off the
pager receiver 's alert tone,
which stays on as long as the

second tone is tran smitted.
However, with Q1's emitter
grounded by K1, when the
base goes high, the collector
inhibits the clock input to U2
so that the second page tone
will stay on as long as the
operator pages me, thereby
triggering a continuous alert
tone in the pager.

Th is por tion of the circuit
is useful if you have RCC or
ham decoders, such as touch
tone or PL, which are acti
vated when someone cal Is
you.

We thus have three modes
of opera tion for the paging
alarm, identifi able by means
of the types of tones o ut of
the pager :
1. A pulsed tone after the
alert - Someone is either
tampering with the car or an
obj ect has hit it, possibly a

truc k.
2. A steady tone after the
alert - Overt action has been
ta ken an d entry has been
gained , or the a bove truc k
tota led yo ur car.

3. A repea ting alert sign al
only - You have just been
called on one of the car
radios.

Construction was in an
LM B 6" x 5" x 4" minibox
(#AMC 1007). Two sub
chassis were bent to fi t with in
the box and used to hold the
transmitter and circu it boards
(sec photos). The battery
pack is in between the two.
Use was made of Waldom PC
card terminals for easy ser
vici ng. At each labeled input!
o utput pad, Waldom pin..
(#R-62-3) were used. The
connecting wires had crimp
on soc kets (#0206 1103) and

were routed to a Waldom
plastic 15 circuit connec tor
shell on the outside of the
housing, moun ted thro ugh
into the battery com part
men t. Also located in the
battery compartment is the
VW headlight dimmer relay
(PIN 803941589). Th;, " lay
is a mechanical latching type
so that a si ngle mo mentary
pulse to the co il will turn it
on or off. One contac t goes
to the +1 2 fuse (Fig. 3) and
the other goes to the "key
in" on the PC board . A
hidden push-button switch
may then be used to turn the
alarm on or off from any
where outside the car , in
add ition to having a more
cu mbersome (and secure) key
switch.

Al so mo unted through
into the battery compartmen t

I

,

View o f completed unit. Note battery pack and connectors.

The automobile installation. The light is "on" when the alarm
is not set. Of the t wo switches, the le ft, wnen pushed down,
sets the tamper delay. When in the up position, the tamper
alarm is on. The switch on the right controls another circuit in
the car.
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optional feature whic h is used
when parke d in crowded
public areas , such as a
summer bluegrass fes tival, or
ham flea market, where
people tend to sit or lean on
the cars. If the motion sensor
is set off with this switch on,
the horn will blow unt il
motion ceases. I had many
scratch marks on one car I
owned that was usually
parked in an area whe re
peo ple used to wait for buses.
They wo re exposed key rings
and would lean back or sit on
the car, leaving many deep
scratches. It's very hard to sit
on the hood of a car when
the horn is blowing.

The double-side d PC board
has been laid out for small
components. Tantalum capac
itors were used wherever
there was a potential temper
ature proble m (such as in the
t iming circuits) and also
because of their size. CK05
capacitors were used in other
locations for bypass and noise
padding. Other types can be
used, but judiciousl y, to
prevent variation in clock
speed, deviat ion, etc., with
temperature. Ceramic disc
bypass capacitors can be used
if they are the 25 volt size to
fit t he layout.

After the board has been
completed, you will need an
audio amplifier and a 10 to
15 volt source to check it
out. Begin by setting all
controls to thei r midrange.
Attach the hot lead of t he
amplifier to the point marked
"Audio," +15 volts to the
"+15" input , and -15 volts to
the "-15" input. Also , attach
the ground lead of the
amplifier to the "-15 " inpu t,
and connect a clip lead to the
+15 volt battery lead.

Using a YOM connected
between -15 and the junct ion
of R7 and 0 3, connect the
free end of the clip lead to
the "A" inpu t. The YOM
should indicate 6 to 7 volts,
although higher readings are
permissible. Next, move the
probe to the junction of R8
and D4 and chec k for 12
volts here.

At the same time, as you
connect the clip lead to the A

••
•o

' 0•

to be made up for these . For
those of you with Motorola
HTs, this is the very thing to
usc because you can use your
HT chargers to keep the
batteries up.

The battery rat ings shou ld
be at least 500 mAh and 1 Ah
is best. The larger the battery
rating, the more time you can
go between charging.

Two switc hes are mounte d
on the box. One is 52 (Fig.
3) , which allows me to tune
the transmitter by turning on
the carrier alone. It is an

~.••

j~_o .~
. -.*~- .. .e e <' ~ _ :::::<>" 7 _
0=" 7 "• 0 ••

•o
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Fig. 6(0). PC board.

••o,

them together in series and
potted them in casting
plastic, using an aluminum
foil pic pan bent into a mold.
These had solder tabs, bu t the
flashlight "C" size will work
every well with the plast ic
battery holders , which may
be easily obtained, although
they will take up more space.

Other sources of 15 volt
ba tteries are Mo t o ro la
HT·220 [cm ni] or HT·200
batteries, usually avai lable for
$5.00 from hamfests. A
contact arrangement will have

o

•••o
v~.--

o

•o
•

•

above the Waldorn connector
shell a re two #8 screws with
fiber washers to insulate them
from the chassis. A solder
terminal is under each one.
# 14 wires arc then soldered
to these and go to the +12
input fuse and relay K4.
These I'M:! terminals then pass
the heavy current requi red by
the siren.

The battery pack is a 15
volt, 1 Ah array made from
12 commercial 1 Ah 1.25 volt
nicad cells. Since these were
already available, I wired

-,-
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Vkw sho wing subchassis mounting.

,
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latching relay as we ll as the
bat teries. Depend ing on the
size of the batteries you use,
t his may be otherwise empty
with t he batter ies external to
the box. If 12 "0" or "C"
cells arc used, the bo x will
have to be larger. Anoth er
alter native is to use a large
dry 15 volt "electronic equip
ment " batter y, exter na l to
the box, makin g connect ions
through the 15 pin con
nector.

After complet ion of the
w iri n g and mec hanical
as.. c rnbl v , p lu g i n the
batter ies with the 1 Amp fuse
remove d. Chec k with a
mill iammeter to insure th at

,
•

.' ..: ~

Fig. 6(b). Comoonent tavoot.

the r r a n .. mit t e r board
bet ween it and the other side
of the minibox . Power and
audio is fed to it through two
feed through ca paci tors. You
will note in the photographs
that this subchassis is ben t to
provide a ledge holding t he
fee dthrough caps and the fuse
holders. One se t of fuses are
spares .

The antenna connec tor is
mounted through to the
tran smitte r compartment and
a short piece (about 1/2 inc h)
of #18 str anded wire attaches
to the antenna ou tput of the
transmitter boa rd.

The batter y compartme nt
10 the center ho lds the VW

One of the tamper sensors mounted in place in the engine
comportment.

,

,,

,
•

\ \ \ \

tones; ho wever, t he second
tone wil l stay on for as long
as you have the cl ip leads
a t tache d.

Assembl y is simpl e and
strai ght forward. The minibo x
bottom is divided in to three
equal par ts by two subcha....is
ben t to fi t in to the inte rior.
Between the o utside o f the
box and fastened to one
s ubchassls is th e control
boa rd. A hole pu nched in to
thi s subchassis a ll o ws the
wires fro m the various pin
connec tors to be routed to
t h eir various dest ina tions.
mostly the 15 pin Waldom
con nec tor hi t he ba tter y
compar tme nt.

The o ther subc hass!s ho lds

!

inpu t, you ..hould hear a faint
clicking no ise from the audio
ampli fier and, after a ..ho rt
delay, you will hear the page
tone.. foll ow ed by a stcadv
alert ton e. If thls docs no t
happen, the clock may be
running too slo w. Adjust pot
R1, the clock adjustmeru. to
a point at wh ich somet hing
starts to happen with the
tone...

Move the clip lead from
the " A" input to the "T in "
input and pulse it at a 2 o r 4
pps rat e by ta pping the cl ip
against the post. The voltage
at R7 a nd 0 3 should be
consta nt and the paging
.. equcnce should start as
before . The only difference
will be t he a ler t tone, which
will be pulsing rather than
.. teady .

Now attac h the clip lead
to the "T in" po..t and adjust
R1 for a one second 1'> t page
tone or a Yz ..ccond o n, Yz
se cond o ff a lert tone.
Momen tar ily grou nd (·15) the
" T set" input and insure that
the voltage a t R7 and 0 3 goes
to zero until you momen·
tarily relcase the clip lead
from the "Lin" post. Th is
indicates the ta mper del ay is
working.

After t he d ock is adju sted
and the circuit is performing
correc tly, chec k the rad io call
feat ure. Connect a clip lead
be tween the "·15" in pu t and
"RP" inpu t. Then connect
another clip lead between the
point marked "+12" (next to
the " RP" input ) an d "+1 5".
You should hear the t wo page
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the receiver (or vice versa)
and adj ust pots R38, R40,
and R33 for proper audio.
You will want to ideall y be at
±5 kHl deviation, but if you
d on ' t have a deviat ion
mo nitor, adjust fo r as dose to
the same audio level as a
voi ce transmission and the n
check with a scope to see th at
all the tones are rough ly the
same. After ma ki ng sure t he
unit is operationa l, it may be
installed in the car.

A length of RG-58 cable
was routed to the rear win
dow and a metal clamp
attached to the o uter shield
at the point wher e the cable
eme rged next to the window.
The clamp was fastened to

Kl
K2
K3

0 1,D2.0S-028
03
0 4

risk areas, where the hidden
push-button may no t be as
secure. The wires to this
switch are routed to the 15
pin co nnector on the alarm
chassis. See Fig. 4 (e).

A momen tary-on push
button switc h was mounted
in an easy-to-get- to yet
unostentatious place on the
outside of the car. In low risk
areas, this switch is used
excl usively as it allows quick
and easy setting/unsetting of
the alarm without the usual
fumbling for the keys. The
sta tus bulb is located withi n
the car o n the dash. As
mentioned before, when it is
"on" , the alarm is not set,
and when it is out, the alarm
is set. This prevents an
occasional un intere sted
glance inside by passersby to
chan ge to an interested glance
when they notice a green
light glowing,

The switc h for the tamper
alarm set/reset function is
also on the dashboard . This is
a center off DPDT switch
with a spring return in one
posi tion, and "on" in the
other posit ion. Depressing the
s witch momentar ily, then
quickly swi tching to the "on"
position sets the tamper delay
and readies the circuit so that
whe n all preliminary motion
has ceased, any further
motion will sound the alarm.

The tampe r sensors are
made by Empire. Mine were
obtained at a discount auto
parts store. Th e ter m "dis
count" does no t apply here
because they cost $10.00
each and co nsist merely of a
fl at spring with a weight on
one end. The whole thing is
mounted in a small e nclosure
with the spring supported at
one end. When the surface to
which it is attached is mo ve d,
t h e we i g h t causes a
pendulu m-like effect and
brings the grounded spring
into contact with an ad just
able screw contact.

One characterist ic of the
motion is that due to the
for ce agai nst the screw
con tact, a small secondary or
harmonic motion is imparted
to the spring. As the car is
driven to a hal t and the alarm

the window frame and the
so li d i n ne r con d uc to r
stri pped to a length o f 20
inches. A piece of 50 lb. test
nylon flshline held this wire
tau t and was routed to a
small bracket mou nted above
the window. T hen , with t he
aid of a through-line watt
meter, the wire was trimmed
for lowest swr. The top was
for med into a loop and the
fishline stretched fro m there
to a small spring fastened to
the bracket. Thi s metho d has
kept the wire taut yet
a llo wed for parcels t o hit it
withou t breaki ng the wire.

A key loc k swi tch was
insta lled o n the bod y of the
vehicle and is used in high

SPST·NO D IP relay Magn llCralt Wl07 DI P 5
DPST-NO DIP relay Magnecraft Wl 17 DIP 10
SPST·NC DIP relay Magnecralt Wl 17 DIP 13

500k Potentio meter CTS X201R S04B or equiv.
68k % Watt 10%
470k % Walt 10%
4.7k % Watt 10%
220 % Went 10 %
270 % Watt 10%
1k y~ Watt 10 %
470 % Watt 10%
10k % Watt 10%
100 y~ Walt 10 %
t coe % Watt 10%
4 7k %Wau 10 %
33k % Watt 10 %
15k Yo Watt 10%
3.3k % Walt 10%
4 7 % Walt 10%
6.8k % Watt 10%
Sk Potentiometer, CTS X201R502B
300 % Walt 10%
tsoe % Watt 10%
2 2k % Watt 10%
27k % Walt 10 %

4 .7 uF Tantalum electrolytic
10 u F Tan talum e lectroly tic
22 u F Tantalu m electro ly t ic
.001 Disc o r CKOS
100 pF Ceramic d isc
.1 Ce ramic disc
1 uF Ta ntalum electroly t ic
.068 Ceram ic d isc
.01 Ceramic disc o r CKOS

lN914,lN4148 , e tc ,
Zene r, 6 .8 volt . % Wa n
Zene r, 12 .0 son. % Watt

NPN 2N3904, HEP 50025, e tc ,
SCR 2N 5061, HEP R 1001, e tc .
NPN 2 N3S6S. HEP soots. etc .
NPN 500 15 HEP

C04011
C04024
CD4 028

Rl
R 2.R24,R26 ,RS7.R59
R3
R4, R48 , ROO, R52
RS
R'
R 7, Rl1 . R23 . R2 S, R49. A51, RS3
R8
R9. R27, R29
R10, R2S, R30 . R35. R39 . R41
R '2
R1 3 , R14. R1S, R1 6 . R5S
RH. AlB, R2 1
A19 . A31
R20
R22
R32 , A34
A33 , R38 , A40
R37
R 42, A44, A4 6
A43. A4 5, R4 7
A54. R55 , A56, R S7
A36 deleled

cr. C2
C3 , C4. Cl 1, C19
C5. C32
C6, C7, ca. CS, C33
Cl0, C1 2, C1S,C1 8, C20, C23, C30
C13 , C2 2
C14, C16 , C21, C24,C29,C31
C2S
C26, C27, C28

Ul
U2
U3.U4

01.02.03.04, OS, 06. 07
G8
09, 0 10, all , 012. 01 3 . 014. 0 16
G. S

o nly a couple of microarnps
are being drawn with no
inpu ts enabled. If all is well,
insta ll the fuses.

Tune the uansrnit tc r in to
a dummy load using the tune
switch. At this po int, you can
check operation of the paging
alarm if the pager is close by.
About four seconds afte r
connect ing a clip lead from
the chassis to the "A in" or
'IT in" inputs, the pager
should emit its alert tone and
sound the identification tone.
If the circu it is le ft
connected, after about 15
seconds the entire cycle will
repeat itself.

Ad just the transm itter
frequency tr immer to zero on
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Parts List - Alarm

4PDT Magnecraft W77CSX·l or equivalent

.001 Ceramic disc or CKOS
1 uF Ta ntalum
68 u F Tantalum

2N3904 or equivalent NPN
MPS-A 14 or equivalent Darlington NPN
1N914, lN 4 148.etc.

sma ll for his car. He backed
into me and tried to push my
car back, a poor thing to do
to an automatic transmission
left in park. Two children
climbing on my car with hard
shoes on were asked to get
off, and other miscellaneous
unintentiona l nudgi ngs and
movem ents were detected as
they ha ppened.

The battery gets ch arged
overnight every two months
or so, but rarely needs it. I
charge these 1 Ah cells at a
steady 100 rnA and tempo
rarily use a standby ba ttery
for protec tion.

Ano the r use for a device
like this is t o build it into a
lar ger chass is with an antenna
a ttached and with built-in
motion detectors. The unit is
then portable and may be
simply placed on the seat or
floor of a car, trailer, camper,
etc., or hung from the door
of a house. On a float, it can
fu nct io n as a wireless
swimmi ng pool a larm. Store
o wners with large, lit signs
tha t get vandalized in the
night can pu t one in the sign.
One can be installed in a
motorcycle, boat (with
different sensors), private
plane, etc. Since the pager
receiver does not "hear"
any thing until after t he two-
tone page signal, it can be left
on at all t imes, eve n while in
the charger, an d no irritat ing
chit-chat or interference will
ever be apparent . T he range
of the system is sufficient
that a reliable alert will be
heard to a radius of at least a

mile. -

com mercial ba nds IS a
def inite no . A choice could
be 147.01 5, 146.475, or any
other offbeat frequency.
146_94 was used in my first
vernon with the HT -220
because I didn't want to
" waste" a crystal posrnon.
Wh en I switche d t o the pager,
I kept this frequency at fir st ;
however , at hamfests .94
wou ld be d isrupted if some
one leaned against the car
and, at one, the special .94
repeater covered up my alarm
signal completely.

At the time of writing, t his
new un it has bee n ins talled
for two years and has ex
hibited com ple te reliabili t y.
The present ca r (bought two
years ago) has been broken
into 8 times. Six times the
alarm went off as they
opened the doors (I keep
them unlocked to prevent
breakage). T wiee the tamper
alarm went off in the middle
of the night an d as I hurried ly
threw my clothes on, t he
pulsed tone change d to a
steady tone and all hell bro ke
loo se outside. The thief in
these cases had pr ied open a
vent window without trying
the door first, rolled the main
window down, and opened
the do or by reaching inside.
Th e motion ci rcui try
detected the brea k-in an d the
a larm sensors detec ted the
ope ning of a door .

Certain tamper signals
have also alerted me to the
fact that various things were
happening. Once I caught a
person trying to parallel park
in front of me in a space too

2.2k Yo Watt 10%
4.7 k Yo Wa tt 10 %
6 .8k Yo Watt 10 %
l OO k Yo Wan 10 %
500k Pot CTS X201R504B
2.7k Yo Watt 10%
391 Wan

K4

C32A
CJJ
CJ4

R60 , R6 2 , R63
R61. R64, R6S
R66
R67
R66
R69
R70

017.019.020
018
029.30,31.32

servrcmg is easy and the
switches are with in easy
reac h. The individual wires
from the mating 15 pin
conductor are made up into a
harness with wire ties and run
to t he front of the car, where
connections are made to the
var ious de vi ces. With this
harn ess, a # 14 ga uge wire is
a lso run, wh ich connec ts to
t he battery termina l at t he
star ter solenoid. This wire
connects to the "+12 input"
in the box. Another length of
#14 wire goes from the
"switched +12" terminal on
the bo x to the power switch
on the e lectronic siren. The
funct ion switc h on this sire n
is set to t he " ye lp " mode .

The transm itte r to be used
is left up to the user. My
version, as said before, uses
the GE Voice Commander II
board. T he VC II or VC III
are okay, and HT·200 boards
are available at hamfests very
inexpe nsively. If you ca nnot
locate any of t hese, VHF
En gin ee rin g sells an in
expensive kit wh ich is 12 volt
nega tive ground. Since it will
not work directly with the
positive ground arrangement
used with the circuit board, a
small relay should be used to
switch the transmitter o n or
off by placi ng the contacts in
series with the vehicle ba ttery
or an auxiliary 12 volt
battery.

The operati ng freque ncy
of the transmitter and pager
must be judiciously chosen.
146.94 is too popular,
repeater input freq uencies are
frowned upon, and use of the

se t, t he motion se nsors
gradually settle down. At
some point, t he mo tion of
the spring will stop com
pletely as t he forces on it
approach 180 degrees, and
then it will start up again
m o mentarily. The tamper
delay circuitry senses t his
initial stop and unsets the
delay, so that the tamper
alarm will sound momentarily
when the contacts close
again. This is dependen t to an
ex tent on the se nsitivity of
the mo t ion sensor, but serves
as a handy check on the
operat ion. Usually you are at
your dest ination by the t ime
the tamper circu it ry arms
itself, and you can tell if t he
beeper goes off whether or
not you are too far away or if
the unit is not working.

Additionally, t hese motion
senso rs are affected by
tempe rature. If the sensitivity
is set too close and t he un it
t hen heats up, such as after
drivi ng, it may be closed by
the time you drive to your
destination. If you then set
the tamper delay, it will never
release until the car cools off
and the contacts release,
which could ta ke hours . The
short beep you will usua lly
hea r is an indicat ion that all is
well.

Another check is made
when you enter t he vehicle.
The action of opening a door
and sitting on the seat should
be enough to set off your
beeper and the switch may
then be turned off.

If you don 't have your
bee per with you one day, or
ot her members o f yo ur
family drive your ca r, a
Sonalcrt hooked up as shown
in Fig. 4(c) will remind the m
that you are transmitting if it
sounds. It 's very hard to be in
the same ca r with a working
Sonalcrt, so your transmitter
an d batt e r ie s will be
preserved.

The entire alar m box can
be mou n ted a ny w h ere
convenient , provided the t wo
switches can be reached with
a minimum of trouble. In my
Chevrolet "Suburban," it is
under the folding rear seat
and near the door so that
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$79.00

POWER SUPf'LY FOR
TRIJOO. Designed ...
c~lly fo' holTlll QTH.

PS-5

S·599·$19.94 R·599A·$459.0D T5990·5479.00

SSB TRANSM ITTER. 3.5 to 29.1 MHz. Stable
VFO. 1 KHz dial readout. 8 pole Xlal liller. AM
Xmiuion available. Built ·in AC pwr supply. Split
l'equentY cenuct ava ilab le.

SSB TRANSCEIVER. PLl RF Monitor Noise
Blanktr. Digital tlold locks counter & diSJIlay at
. ny I"QuelltY, but il liUM VFO 10 IUn, nOfllully.
True RF compressor ~justable speech processor .
IF dlilt control. RF etteneater, VOX, GAIN,
ANTlVOX and VOX delay C(ln lfols. RF nega ti'o'\!
feedback. Opt ional digital readout. DRS Dial. Higtl
stability FET VFO .

TR·nODA $249.00

2M MOBILE/BASE FM TRANSCE IVER.I, nition
inleffeftnce control. 2 pole Xtal filtlf in IF revr .
Protection 10' final st. Ifa~stor & te'o'\!rse
pola,ity cormeetions. Prh:lfity Ch. switch. Quid
'elNse mount. LED CH. indicatou. SW;lchable
100 or 1W output.

S399.00TA-1400A

2M MOBILE TRANSCEIVER. Synthesized Pll.
$.letbble output, 25 wens or 10 Min. 6 Digit
l EO treq. di$play. 144·148 MHz, 800 t H. in 5
KHz steps. 600 KHz repea ter offset. Cont inuous
tcna.cnded squelch {elSe}. Tone BU fSt.

TV·502 $249.00
TRANSVERTER. Pu~ yDtJ on 2M ttl, easy ..y.
144-145.7 MHz 0' optional 145·146 MHz.

COMMUNICATIONS RECEIVER. 1.8 10 29.7
MHz, WoNV and C8 band. 50 MH z. 144 MHz eon
verter uptional. Steble VFO & oscil la tor lor 5
fi xed cheneejs. 1 KHz diel readuet. Xtal filteJ1
ISSBI8 pole, CWI8 pole, AM/6 pole). Squelch .
S mele" Noise blanker,

SP·520 $22.95
Opti~1 external speaker 10' benlf readabi lity.

$39.50

$649.00TS-520S

ssa TRANSCEIVER. PrtMn in Ihe shacks of
tllousands of dilCfimil"llfing hlml, Held day sillS,
OX . nd t onl.st stations and mobill! inslallation, .
Superb engineer ing . nd Slyl ing.

2M ALL MODE BA$E/MOBllE TRANSCEIVER .
sse (UpPer Ind I_I. FM. AM .nd eN. At .nd
DC.4 MHz band tlMfage (144 to 148 MHzl. Dill
in fflttiwr frequency .ncl TS·700A automatically
swilches :lminer I,eq. 600 KHz fOf "puI.r
operat ion, Xmit, Rtv capabili ty on 44 Ch. wi lh 11
xtal s.

MC·50

Dynamic microphone deligned expressly lor ema
teur radio operation. Comple te with PTT and
LOCK swilches, and a mic' optlone plug. (600 or
50k otlml

$239.00R·300

All BAND COMMUNICATIONS RECEIYER .
AC, banlfies 0' exltfTII l DC. 110 KHz 10 30 MHz
in 6 bands. Fore ign b,~dCllSlS or ham fildio in
AM, SSB Ind CWo Dua l ga te MOS/ FET translSloJ1
& doubl. con 'o'\! rsion. Bind spread dilli. 500 KH z
merker,

$229.00

PORTABLE 2M FM TRANSCEIVER. 12 Ch.
Cilp'city. Aemovable lelestoping antlflna. Extemll
12 VOC Of in lernal NI·CAD bltt.ri. s. 146·148
MHz. 6 CH. suppli.d. Switchable 2W or 4DDmW
output.

TR·2200A

$145.00VFD-J20

MASTERCHARGE & BANKAMERICARD ACCEPTED

Designed exclusively lor use wilh TS-820. RI T
circuit and control switch. Fully compalib" with
optional digi tal disp la y,

VFO·52D (Nol Shownl $1 16.00
Solid State Remote VFD. Ril circuit with LEO
indi ca tor.



WE HAVE WHAT YOU NEED AT•••

®

KNOWN FOR QUALITY
THROUGHOUT THE WORLD

$250.00

$120.00
S240.00
$120.00

$72.00
684.00
$19.00
$39.00
$49.95
$10.00
$49.95
S10.60
S13.25
$14.60
S26.60

6895.00

$26.60

$699.00
$229.95

$12.95

$100.00
$7.00

$150.00
$46.95

$599.00

$350.00
$629.00

$2950.00
$599.00

$70.00
$70.00

RF Wattmeter, 1.8 to 54 MHz
RF Wattmeter, 20 to 200 MHz
Hand Held Microphone
Desk Top Microphone
Pushbutton Encoding Microphone
Head Phones
1OW, 2M Amplifier
300 ohm High Pan TV Set Filter
75 ohm High Pan TV Set Filter
Transmitter low Pass Filter. 100W
Transmitter low Pass Filter. 1000W
Transmitter low Pass Filter. 1000W.
1OOW.6M

Antenna Matching Network. 200W
Antenna Matching Network. 1000W
Remote Control Antenna Switch

General Coverage, .5 to 300 MHz
Programmable, Solid State
VLF-HF Digital Synthesized SSB,
AM, CW, ISB, RTTY
c-Line. HF. 160·10M
Noise Blanket for R-4C
Noise Blanker for SPR-4

SD-1OM. SSB, AM, CW
2M, FM, 12 CH. Portable
Mobile/Dash/Desk Mount for TR·
33C
Plug-In Noise Blanker for TR-4
Series
Mobile Mount for TR-4
Remote VFO for TR-4 CW
Crystal Control for TR-4

Coline. HF. 160-1OM

W-4
WV-4
7072
7075
1525EM
HS-,
AA·10
TV-30Q-HP
TV·75-HP
TV-42-LP
TV-33GO-LP
TV·520Q.LP

MATCHING NETWORKS

LINEAR AMPLIFIER

l-48 Linear and w /power supply & tubes

MN-4
MN·2000
RCS-4

SYNTHESIZER

FS-4 General Coverage for 4-Line and
SPR-4

TR-4CW
TR -33C
MMK·33

TRANSCEIVERS

34PNB

MMK·3
RV-4C
FF-l

TRANSMITTER

R-4C
4NB
5NB

RECEIVERS

SSR·'
SPR-4
DSR·2

T-4XC

•

• FREE UPS SHIPPING ON PREPAID ORDERS
•

USED GEAR • TRADE UP

Ec
Z
III

~
III
Illl:
III

i
I

vt

""-z
i
:=



COLLINS AMATEUR EQUIPMENT

&
•

•

DL·1 DUMMY LOAD
$no.oo

•:J128-5 VFO CONSOLE
$1111.00

•

75S·3C RECEIVER S2504.00
Sharp selectivity. sse, CW and RTTY . Single control rejection
tuning. Viuiable BFO. Optional mechanical filters for CWo
RTTV and AM. 2.1 KHz mechanical filter . Zener regulated
oseillatou. 3 ·position AGe.

30L·l LI NEAR AMPLI FIER $1536.00

1000 watts PEP on SSBand 1000 Average on CWoSing le co n
trol rejection tun ing (50 dB). Variab le BFO. 2.1 kHz
Mechanical fitter . Zener regulated oscillators. 3 position AGe .
Exclus ive comparator circu it.

• 3l tB · 4
SPEAKER CONSOLE

$546.00•

:JotC·:J DIRECTIONAL WAn METER
$)60.00

•:J1tB-:J SPEAKER
$80.00

•
S16F·t AC POWER SUPPLY

S440.00

MASTERCHARGE & BANKAMERICARD ACCEPTED

32S·3A TRANSMITTER $2597.00
Co ven all ham bands between 3.4 MHz and 30 MHz. Nom inal
output of 10OW. 175W, SSB a nd 160W CWo Dual conve rsion .
Automa t ic load control. RF inverse feedback . CW spotti ng
control. Collins mechanical fi lter.

KWM·2A TRANSCEIVER S3533.00
Unmatched for mobi le and fixed stat io n applications. 175 W
on SSB, 160W on CWo Switch select up to 14 o ptional Xtals .
Can be used for RTTY. Filt er type SSB generation. Automatic
load control. Inverse RF feedback . Reimeability·tuned variable
csematoe.



WE HAVE WHAT YOU NEED AT•••

ilii\D THRULINE® WATTMETER

•

$3,000

The ul timate short wave receiver. This syfllhesized (phase lock loop) receiver incarpc
rates all facilities for AM, Single Side Band ISSBI. and CW reception in al1lrequencies
hom the bottom of the very low frequency band (V lF)to the top 01 the high fre·
quency band (HF). NatiOllal's "deail accurate" dial means no searching tor lrans·
missions. Dial up the frequency and it's there: aeronautical , marine, CB, amateur,
mili tary, etc. Continuous coverage.

HRO-500

$1,200

NCL-2000
linear Amplifier. A lull 10 dB gain. 20
watts in 2000 watts out. Can be driven
with one watt. Continuous duty design
ulilizes !wi) 8122 ceramic tetrcde output
tubes, designed for both AM and SSB
operation. The industry standard for 12
years. Thousands in use all over the world.

• BUY ONLY THE ELEMENTS YOU NEED
AND ADD EXTRA RANGES AT ANY TIME

• READ RF WATTS DIRECTLY
frequl!ncy 8.n<h (M Hz)

P OW!!I ,. as. sc- ' 00· "",. ....Table 1 R..nl t' ,. so us ". 500 ' 000

STANDARD 5 walls SA 58 sc SO SE
ELEMENTS 10 ....al1s "A "lll mc "lO ".25 ....am "A zse 'SC "D '"500 ....allS SOH SOA SOB SOC SOD 50£

MODEL 43
l00 walU ' OOH 'OOA ,ooe '00<: '000 t ooe
2500 walts 'SOH ' SOA 'SOB 'SOC 2SOD 250£
500 wafts 500H 500A 500B 500C 500D 500f

10«l wans mOOH "XX" "XXlB " XXlC " XXlO "XXlE
2500 watt s '500 H
5000 walU 5000H

Table 2 1 ..."11 c..t . No. 2.5 ....111 (.1. No.

LOW. foO.8O MHz ..., foO.8O MHz ceo-,
POWER eo-ss M Hz ceo., 8O-')S MHz ceo-a

')5·125 MHz ""., 9S-1.5.() MHz "".,
ELEMENTS 11o.160MH z 110-1 150-2SQMHz ,"-,

lSOo2SO MHz tse-t 20().]0l) MHz xo-a
JOO.)OO MH z xo-t 250-450MHz 25<>'
27S-.SOMHz 275-1 4Oll-850 MHz ....z
·425-850 MHz "25·' 800-950 MHz lXXJ.2
8Q(}.950 MHz eoc-,

--
e·

-•••
.-

The only 1000 watt, "single package"
transcever. Heavy dUly design ... results
0150years of design leadership in amateur
equipment. Stale of the art speech PfO
cessing, linear amplifier, power supply, all
in one package. Nothing exira to buy .
Cown all amateur bands in the HF
spectrum .. . AM, SS' CWo $1 ,600

WE HAVE A COMPLETE STOCK OF ALL BIRD WATTMETERS AND SLUGS

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

NCX-1000

I1IUI NA nONAL RADIO COMPANY, INC•
'NRCI
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$249.00

le-502. 6 METER SSB & CW PORTA·
BLE XCVR. Indudes antenna & battery
pack. J'N PEP & stable VFQ tor fun &
fB 050 ·s. Covers first 800 KHz of 6M
band, where mOSI activi ty is.

IC·3DA . 450 MHz FM LOW XCVR . lW
or l OW. Low noise MOS-FET RF Amp
& 5 section hel ical filter. 22 CH.
capacity . Smeter & rela tive power out
put meter. ID C modula t ion control.

$399.00

IC·202. 2 METER SSB
PORTABLE XCVR . Puts
sideband in your hand !
Internal Cbatteries or ex
te rnal1 2 VDC. 3W PEP.
True I.F. noise blanker.
144.0, 144.2 0n two ether
200 KHz bands. selectable.
Hamtronics stocks 145.2
and 145.8 · 146.0 MHz fo r
calling frequency & satet-

hte baod. $259.00

VHF/UHF AMATEUR
& MARINE EQUIPMENT

IC·215. 2 METER fM PORTABLE.
Three narrow filters lor superb perform
ance. 3W OJ 400 mW. 15 CH . capacity.

• MOS FET RF Amp & 5 tuned ckts.
Smeter t ront panet. S229 .00

IC-22S. 145 MHz FM lOW XCVR . CMOS synthesizer can be set 10 any 15 KHz en. between
146 & 148 MHz by diod e matnx board. Spurious attenuation far better than FCC spec. lOW
or IW. IDC modulation control.

$299.00

IICOMI

IC·21A. 146 MHz FM lOW XCVR . MOS
FET RF Amp & 5 helical resonator
l ilter, plus 31. F. fi lters.IO C medulencn
contro l. Variable output pwr : 500 MW
10 lOW From panel discriminator meter.
SWR bridge. 11 7 VAC and 13.6 VDC
p~ ,""1;,,. $399.00

aV·2l. DIGITA L VFO. Use wah IC·
21A 10 complete 2M band.

$299 .00

VHF/UHF AMATEU R
& MARINE EQUIPMENT

IC-245. 146 MHz FM lOW XCVR. lSI
synthesizer wi th 4 digi t LED readout.
Xmit & Rev frequencies independently
programmable. 60 dB spurious anen ua-

non. $499.00

MASTERCHARGE & BANKAMERICARD ACCEPTED

IC-211. 4 MEG, MULnMOOE 2M
XCVR. 144·145 MHz 011 SSB & CW,
plus 146·147 MHz 011 FM.Work AMAT
OSCAR six or seven. l SI synthesizer
wit h 7 digit LEO . MOS FET RF Amp,
5 helical cavi ties, FET mixer & 3 I.F .

fill",. $749 .00



WE HAVE WHAT YOU NEED AT•••

74.95

79.95
10.95

25.95

59.95

59.95
15 .95
12.95

64.95

169.95

349.95

849.95

649.95
44.95

99.95

349,95

849.95

Linear Ampl ifier. Full Legal
Power. W! 100N input. 80-10
M.
Portable Linear Amplifier.
1200W PEP. SS8. 700w, CWo
300W, AM. ao-10M.

Frequency Counter. 5 Digit
LEO
In -Line Presicjon Watt mater
for 2M. 2 Scales to 200W.
Reads SWR.
SWR & Field Str ength MeIer
Pocket SWR Met er
Relative Power Meter & SWR
Bridge
In-Line Wattmeter. 3 Scales
to 2000w. 3.5 to 30 MHz
Pealt !RMS Wattmeter. Tells
The Tr uth About SSB
Pocket Field Strength Meter
In-Line Wattmeter. 4 Scales
t o 1500W. 2 to 50 MHz

Transeereee. 70M PEP. SSB.
SD-1OM. USB, LSB or CW
Plug-In VOX for 700 ex
Super Select ive IF fill et for
700 ex
Linea r Amplifiere full Lega l
Power. W/l00W input . 80·10
M.
Portable Linear Ampl ifier .
1200W PEP. SSB. 70OW. ce.
300w. AM. SO-10M.
Hybrid Te lephone Patch . Con
nect Rcvr lXmitter to Phone
lines

FC·76

W2000

FS·1
WM1500

WM6200

1200 X

FS·2
SWR·3
SWR·1A

MARK II

FP·1

VX·2
SS·16B

MARK II

1200 X

100 ex

SWAN

679.00
679.00

65.00

39.00
99.00

99.00

399.00

155.00

135.00

48.00
149.00

995.00

109 .00

759.00

195.00

199 .00
42.95

199.00

195.00

399.00

Transce iver. 10·80M. 200W
Transceiver. 15·16OM. 200W
Dejuxe Mtg. Kit fOf 210X &
215X
AC Console for 210X & 215X
Transcei ver. SSB. Solid State.
10-160M. 35OW.
DigItal Dial Readout for 350·
XL
Pluq-In Auxi liary VFO. FOf
350·X L
Plug· In Auxiliary Crystal Os
cillator for 3So-XL
AC Pwr Supply w/Spltr &
Phone Jack for 35D-XL
Mobile Mounting Bracket for
350·XL. Easy Plug-In

H F Transceieer , SO·10M. USB,
CW& AM
Power Supply for TEMPO
ON'
External V FO f or TEMPO
ON'
Transceiver . 2M. 144 yo 148
MHz. Pl L
SSB Adapter for TEMPO
V HF /ONE
Transceiver. 80·' OM. USB,
LSB, CW and AM. PlL.
Digital
2W. VHF IFM . 6 Ch . Hand
Held. 144·148 MHz
Wattmeter & SWR Bridge
Desk Mike. 600 0 . SDK ohm.
PTT & lock Sw itches
4 Ch. Pock e t Scanning Revr,

OMK·XL

305

MS·2

35D-PS

FMH

311

DD6·X L

210X
215X
OMK

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

RBF ·l
DM·20

TEMPO ONE

220CS
35D-XL

AC /ONE

V F/ONE

T EMPO VHF/ONE

T EMPO SSB/ONE

TEMPO 2020

ATLAS

TEMPO

:Ec
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6AMP

No . SSK· ' $23.95

l04R 49.95

No. 250-002~3 $212No. 250-2G-l $19.95

-, .
,;00.....,.

•
;;....- ...~:"...- ...

103R 39.95

4 AMP

•••.- .-. _.

No. 250-46-3 $44.50

No.114-31D-004GP $50.00 NO.114-404-002 $18.50

2.5 AMP

12CB4 29.95

•• •12 AMP --- 25 AMP• 0 ca [, ::J --d - -.- ..-
• [,- ---

108 RM --• ..._...- .. _. = ·0 0 ' 109R 149.95............... - --99.95
_. - \, It :::::~;-..- . _ ~, ....-~.-• •• • ,
'lj -- • •:~

No. 250-46-1 $36.50

NPC

No.114-310-003 $8.25

NYE VIKING

MASTERCHARGE & BANKAMERICARD ACCEPTED

VIBROPLEX

" ORIGINAL"
"PRESENTATION" 39.95 "LIGHTNING BUG"

66.00 39.95

" CHAMPION"
31.50 VIBRO·KEVER

33.00
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lJen7iOtL ANTENNA TUNER

The 80-10 S.~matcher
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HOW AVA' lA BLE WITH sn 8' fOR $574~50

Den7iOrL W·2 PAD
INLiNE WATTMASTER

Read forward
and reflected
watts at the
same time

1000 to 1200 WATTS OUTPUT
TO YOUR ANTENNA

lJen7iOlL SUPERAMP

5129.$0

-.-

ALL llANO DOUBLET
To.",o """ -.. _ T,.._ _ ' '0-. _
__ '" no (" ........-- '-"-"-,_.....__ ..-
__"_" __ I'YC-_. _...
_~ a' __ ..
__ ....__ T_
_ .. _ T__ T____.. _10_' _
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"" T'..·T _nn '''''' , '
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3 KW Model S229.50

only $299.$0

lJen7iOtL
Super
Tuner

3 Kilowatt Tuner Matches
Everything From 160 to 10

579.$0

5$9.$0

1 KW Model S129.50

584.$0

$29.$0
........._........._
Sl< ."""'TU ,

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

EX· 1

160·10 Meters
Balanced Line,
Coax, Random
or Long Wire

Maximum Power Transfer, Xmitter to Antenna.

__,_ ..·. v__ .._ ........,.. -
_ - no ..
OO_. • _.:lT._ .._. _... ~ ... _---
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lJen7iOtL ANTENNAS

The s.~ Openers _

•

160·10 MAT

Built-In
Wattmeter

Front Panel Antenna
Selector for
Coax, Balanced
Line and Random
Wire.
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$35.00

ELECTRONIC
KRIO·A $69.50

.~ .•
- .

KR1-A

KEYERS

MODEL 141 5169.00
REMOTE VFO

MODEL 262.G $ 139.00
DELUXE POWER SUPPLY

."
(;)

e

$ 17.00

ELECTRONIC KR.50
$110.00

LINEAR AMPLIFIER

MODEL 405 S159.00
100W, 3.5 • 30 MH%

MODEL 240 S97.00
ONE. SIXTY CONVERTER

MODEL 144 S197.00
DIGITAL READ OUT/COUNTER

KR-2A

XTAL CALIBRATOR
206 $29.00

ELECTRONIC KR-5A
$39.50

MASTERCHARGE & BANKAMERICARD ACCEPTED

AMMETER
207 S14.00

ARGONAUT

MODEL 509 .$359.00
SW, 55B/CW, 3.5·30 MHz

TRANSCEIVERS

MODEL S40.IOOW, SSB/CW
3.S • 30 MHz 5699.00

MODEL 544· DIGITAL, 200W
SSB/CW, 3.5 • 30 MHz

SB69.00



Jim Overstreet WA5DXP
Electron ic Systems Corp.
228 Coolidge St.
Jefferson LA 70121

mA loop hoo ked to the
KIM -l 20 mA loop te rminals
o n the. app licat ions con
nector. I run my ter minal at
4800 bau d usually.

Try Your KIM-I

CUL on your computer

•
The Baudot Receive Program

The first program was
developed out of sheer neces
sity. Since I am interested in
a m a t e ur radioieletype
(RTIY), I needed a way to
quiet things down around the
shack while copying press
broadcasts and amateur sta
tions. My Model 28 KSR
compact is very noisy, and,
since KIM-l and my CRT
terminal make no noise, it
sure is a lot easier on the
nerves.

This is the listing for the
Baudot (5 level) receive con
verter (or monitor), which is
in use daily at this station.
The FSK converter I use is
the ST·6 built from the HA L
kitS The output of the ST-6,
which I use to feed the corn

pu ter, is the FSK line ou tpu t ,
which is normall y used to
dr ive the FSK circuit of the
a mate ur 's transmitter. Irv
Hoff, who designe d the ST-6,
in his wisdo m chose the com
pute r ind us t ry standard
RS-232C levels for this
output. Th is means that the
output signal jumps in a
discrete transition from ·12 V
to +12 V, whic h signify mark
and space respectively!: For
mere informat ion on I<.TIY
and the equipment you need
to get started, see reference 6.

In order to make the ±12
V mark-space levels com
pat ible with the 0 and +5 volt
levels needed by KIM-l, you
must first construct an "inter
tace." Th is interface is very
simple, and uses only four
electronic components. See
Fig. 1.

Unlike the KIM-l monitor,
which is completely self
adjusting in regard to baud
rate, this monitor requires
that you load two values into
locations 0274 and 0283 for
the various speeds you wish
to copy. See Fig. 2. You will
notice locations 0227 to
023F were left blank. If you
wish to incorporate "unshift
on space" in your monitor,

Techn ol ogy Is making quite
an inroad into the ir own soft
ware deve lop ment. They will
soon make a full math
pac kage available in ROM, as
well as a complete editor
assembler (si ngle pass type) in
ROM also. To me, th is is
wha t IS needed in the
indust ry; by making the
"firmware" a permanent part
of the "hardware, ,I you do
not have to spe nd a large
amount of time and trouble
loading programs via cassette
(which on KIM operates at
about 135 baud).

T h e two programs
included are not original.
They are 6502 adaptations of
programs which have already
been published elsewhere for
other type processo-s.? ,. To
use these programs, it is
assumed you have, along with
K IM· l, a working CRT
terminal with a serial I/O
Interface. I use an Infoton
BASIC with a full-duplex 20

features abo ut it, which
shoul d menti on .

To usc the KIM -l, you
must build your own power
supp ly arid cabi net. Also , the
user manual and other docu
mentation is oriented more
toward the com pu ter pro
totyper than to the ho bbyist.
Very few examples are given
in t he d o c ument at ion
supplied, and the user really
has to dig into the machine to
get to know it. Software has
been very scarce, but, since
the KIM-l users group was
formed," more and more
software is becoming avail
able.

On the positive side, MOS

" ' 140•

[>''----_.0~, ~ . (lIro ~".

•

On RTTY

"
..~

- -

Fig. I. Interface reautred to connect ST-6 FSK keyline (or any
RS-232C level signal) to KIM-I .
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K lM.l is an eight bit
microprocessor sold by

MOS Technologv, ' which
uses the MCS 6502 chip as its
central processing unit (CPU).
KIM stands for "Keyboard
Input Monitor" and describes
the software residing in read
o nly memory (ROM) on the
two 6530 multipurpose 40
pin chips on the KIM-l
board.

My reason for choosing
the KIM-l was price. The
whole KIM computer, with
cassette interface, keypad,
TIY interface, LED readouts
for address and data, costs
under $250. For the begin
ner, there arc some "bad"
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this a cursor left ?" What this
mea ns is that my In foton
terminal has a separate curso r
con trol keypad to co ntrol the
cursor without affec ting the
display. Infoton uses the hex
code "lA" to indica te a
cursor left or backspace.
Bac kspace in this routi ne is
used to correct any mi stakes
while using the buffered rou
tine. You hit backs pace (i n
my case, "cursor left" ) and
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t he RTTY interface, and both
can be left connec ted to
gether. See Fig. 3. If your
transmitter will not wor k
with this ke ver, see the TTL
Cookbook for other examples
o r the articles by Hoff in
RlTY Journal. Don't forget
to connect pin 14 of the
7404 chip to +5 volts and pin
7 to ground.

Yau will note in the com
ments for location 002B , " Is

60 w p m
OB
15

Location
0274
0283

Fig. 2. Delay constants to be loaded into locations 0274 and 0283 for various RTTY speed s.

algorit hm.
T he most important differ

ence between the 6800 CPU
and the 6502 chip is the
method used by each for
ind irect addressing. T he 6800
uses a f!-llt 16 bit index
register , while the Q502 uses
t wo 8 bit index registers.
Thus, when cross ing a page
boundary (256 bytes/page)
with the 6 502 in the indexed
addressing mo de, you must
use quite a few tricks to keep
from putting o ut an inval id
address when on t he fi rst
by te of the new page. T he
method I used can be seen at
locatio ns 00 1A through
002 1, and 004A through
004 F.

The buffer In this ro ut ine
(AS DRIVER) is 512 bytes
tong, and includes all of pages
2 and 3 of my unexpended
KIM -l . Thu's, since my
terminal has 80 characters/
line. I can store about 6 Y2
li nes of text before overru n
n ing the buffe r. 51 2 bytes
will keep you fro m getting
too long-winded. If your KIM
is expanded and has more
than the 1K of memory mine
has, you can be as long
winded as you like. This rou
t ine will automatically cross
the page bounda ries for you
(I pity the poor guy o n the
other end , though).

You must co nstruct an
interface fro m the TT L level
output of pin 14 of the
app lications con necto r to
you r transmitter. Since J use
the Heath S8400 which has
about +2 5 V o n the CW
keyl ine, this interface is a
little mor e invo lved tha n the
o ne for the RTTY interface
described above. However, it
uses t he same 7404 chip as

Fig. 3. Interface between KIM·] and 58-400 transmitter. See
text for source ofother circuits covering other transmitters.

CW Transmit Routine

Th is rout ine is basica ll y a
6 502 version of the pro gram
mentioned in reference 4 . It
really comes in handy on the
CW net I chec k into several
t imes weekl y. If you would
like to hear a sample o f the
CW this routine produces,
tune in the Liberty Net on
3750 kHz at 8 p m CST o n
Wedne sda y and Saturday
nights. I have used t he same
nomenclature used by Se well,,
so you should have no
troubl e fo llowing the 6502

simply inser t the unshlft on
space rout ine given at t~e end
of the listing in the locations
designated (locations 0220 to
022A). You would use the
listi ng wit hout the "unshift
o n s pace " for copying
weather broadcasts and the
li sting with "unshift on
space" for press and amateur
copy.

To use thi s Baudot mon
itor, construct the interface
and chec k the ou tput with a
voltmeter before hooking it
up to pin 8 of the appli ca
t ion s connec tor. You can use
you r rece iver calibrator to
supply the necessary mark
and"space signals to the con
verter, and the output o f the
inte rface should be at TTL
level s. If you get the co rrect
levels, hook the output of the
interface to pin 8 of the
applications co nnec tor. Next ,
load the program into the
KIM ·l ( ho pe fu lly v ia
cassette), and make sure you
loaded the correct delay
constants for the speed you
wjsh to copy from Fig. 2.
Remember, mos t US press
broadcas ts use 66 wpm, so be
sure to change the delay
constants. The computer is
not as forgivi ng as the Model
28, which can receive 66
wpm RTTY wi th 60 wpm
gears.
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type right over the mistake.
Thus the double-decrement
of the x-pointer in locations
002F and 0030_ If your ter
minal uses ano ther code for
backspace, simply insert it in
location 002C Notice loca
tions 0000 and 0001 in the
listing. These are labeled
~ and CHRSPEU!.
These locations are for timing
constants used in the delay
routines by the timer , at loca
tions OOCF and OODF. For
normal CW, location 0000
contains the speed you desire
(a value of hex 30 = 20 wpm,
hex 60 = 10 wpm, etc.] , and
location 0001 contains the
spacing between individual

characters, and shou ld con
tain hex 03 (which means the
spacing between characters
wi ll be equal to 3 dot
lengths). Larger numbers in
location ooסס give progres
sively slower ew speeds, and
vice versa. When using the
~ rou tine, location
0001 should conta in hex 0 1.
Notice that the buffered rou
tine starts at location 0005
and the single character rou
tine starts at location 0 145. If
you desire to switch from one
to the other, you must stop
KIM . In the KIM-1 user
manual, the method for doing
this is not made clear. You
must load the NM I vector

(the vector you get by push
ing the stop key on the key
pad ) into locations 17FA and
17FB. Then, when you push
the sto p button , the NM Iline
is brought low and si gn als an
interrupt to the 6502 chip.
Internally the 6502 com
pletes its present instruction
and jumps to locations 17FA
and 17 FB for directions on
where to go to service the
interrupt. The program
counter will then address the
location conta ined in 17FA
and 17FB. MOS Technology
recommends loading leaD
into this location. But, you
must load them in reverse,
with the low order byte first.
Thus, remember to always
load 00 into location 17FA
and 1C in location 17FB.
This is the first th ing you
should do when bringing up
the computer .

There is anothe r pecu
liarity of KIM which is not
stressed enough in the docu
mentation. This concerns the
use of the flag status register
at location OaF1 while using
the cassette interface. Since
the 6502 chip has a decimal
mode of ari thmetic opera
tion, and since the cassette
interface will only work in
the binary mode of opera
t ion , you must atways clear
the decimal fl ag before any
cassette load or dump opera
tions. Simply load hex 00
into location DO Fl before
using the casset te.

To use this ew routine,
load your program into the
computer, and be sure to load
your code speed into loca
tions 0000 and 0001. If you
wish to use the buffered
output, go to location 0005,
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some special keys used for
CW characters having no
ASCII eq uival ents.

To use the single character
rou tine, start the program at
location 0 145. The cha racter
you type will be ou tput
immediately after each key is
hit. Th is rou tine is a must for
break-in operation.

In summary, both of these
rout ines have been in use for
several months at my QTH. I
had cons idered writing a CW
receive routine, but, as Wayne
Green W2NSD/l mentioned

in his talk at the New Orleans
Computcrfcs t, most fis ts are
so bad even the best algo
rithms canno t copy them
unless thc sender is using an
electronic kever. And, as he
pointed out so well , CW is ten
steps backward in technology
and will remain so unt il hams
get off their seats and write
the FCC demanding the use
of ASCII on the ham bands. -
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- - quality at a good price

Z-SO Review

S.D. Sales

component side of the board,
and the IC numbers and com
ponent numbers are still
visible after installi ng sockets
(there were socke ts pro vided
for everyth ing) and com
ponents.

The actual assembly of the
board was one of the easiest
and quickest assemblies of PC
boards I've ever done. The
instruction'> were excellent,
and the preformed leads and
clear screening made every
thi ng fall together. One or
two resistor locations we re
somewhat obscure, as they
did not wind up in the gcn
eral numeric o rder of most of
the par ts and required a little
searching. But there were
only a couple of these, and
they were solved after a few
seconds of searching.

I popped the board into
the com puter and powered it
up. Everyth ing worked beau
tifully , the first time , and
with no problems. I did have
to make one minor mod ifi ca
tion to my VDM board
(involving the bending of one
pin on an Ie) before I cou ld
initialize the screen . This was
men t ioned in the l-80
manual that S. 0 _ Sales pro
vides (the ki t manual), but I
wanted to try it first to see if
it was really necessary. They
also mention a few modifica
t ions and change'> (all very
minor) to other boards to get
them to work with the Z-80.
This is necessary in the case
of the VOM because of the
t iming difference between the
Z-gO and 8080 (the l -80 is in
most cases fas ter). However,
it works fine, and it was
really th oughtful of S. D.
Sales to point all of these
differences out. (This is an
example of the thorough and
complete attention to detail
and documentation that is
ty pical of everything involved
with the kit.] It is one of the
truly fantas tic bargains still
avail abl e o n the hobby mi cro
computer marke t today.

Speaking of fantast ic bar
gains,S. D. Sales also makes a
4K low power memory board
for the Altair 5·'00 bus that
is an equal bargain, in that it
has th e same quality parts, is

opened the package.
The PC board was one of

the best quality boards I have
eve r see n. Full y solder
masked , h igh quality plat ing,
plated through holes ...
everything! The design was
really superb - two 5 V
regulators with heat sinks
(most CPUS reall y need two
as the current required for all
the buffers reall y heats up
one), heavy power buses with
a fantast ic ground plane,
silver mica caps, precut, pre'
formed resistors (most re
sistors and caps were precut,
preformed, and ready to
insert in the PC board), a very
thick book on the design,
softwa re, a nd hardware
differences between the Z-80
and 8080, complete Inst ruc
tion'> for assemb ly, and a
Z-80 manual. The ICs were all
pri me quality wi th very
recent date codes. All of the
component value'> (par t num
bers) were screened excep
tionally clearly on the

st ruction set and processing
inefficiency of the 8080 .
About that time I saw an ad
for the $149.95 l -80 CPU
card from S.D. Sales. It was
fantastic and was at a price
that was less than my first
Z-80 card cos t to build. Of
course, the price of the Z-80
had dropped somewhat since
I buil t my fi rst card, but the
price was still around the
current cost of parts to build
a card, so I o rde red one.

Having buil t several micro
computer kits, and lived with
poor documentation , poor
quality boards, idiotic designs
that were very hard to
change , etc. , I di dn't really
know what to expect at such
a lo w price. But, past
experience with S. O. Sales
on parts o rde rs had shown me
that they were reputable,
quick, and gene rally offered a
good value with p ri me quality
parts. This sti ll did not com
pletely prepare me for the
surprise that I got when I

W it h the price of
h obby c o m pu t e r

equipment going from expen
sive to overpriced and, lately,
to outrageo us, I have been
home brewing most of my
computer equi pment. This
makes it more affordable, a..
the pr ice of the components
plus the cost of a wire-wrap
Altair S-' 00 card is usuall y a
small fract ion of the price of
the equivalent kit. I have
designed and built a co mpl ete
Altair S-' 00 bus computer
for about $100·' 50 Iess CPU
card. This com puter has all
the panel function'> of a com
mercial machine, such as the
IMSAI, and performs equally.
It wa.. originally designed to
usc the somewhat obsolete
8080 CPU card that was reo
moved fro m my other com
puter when I changed over to
a l -80. However, as anyone
who ha.. ever used bo th chips
can tell you, once you have
used a l·80 you will not be
able to tolerate the poor in-
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equally well documented,
easv to build, and costs less
t han the components to
wire-wrap one. This ls an
o t he r well-designed, well
implemented piece of hard
ware. The board uses 4 reg
ulators and runs very cool.
Fast memory chips and good
design allow super fast board
access time. (The board has
no provisions for wait sta tes
but works perfectly with a
Z-BOCPU running at almost 3
MHz, which ls far in excess of
specs.] There are sockets for

everything. Run to the near
est phone and order a dozen
or so right away, before they
come to their senses and raise
the price to what it should
be. At $89.95 you are
robbing them blind,

The combinatio n of the
CPU and memory gives you
the basis for a reall y super
home brew computer with
the addition of a panel , back
pl ane and power supplv. This
will gi ve you a complete ma
chine, wi th a Z-80, 16K of
reliable, low power STATIC

memory, and full I/O for
about the cost of a bare
IMSAI or the same with video
output capability for the cost
(or slightlv less) of an Altair
(the case, panel, 8080 CPU
and po we r supply and
nothin g else).

In case this review seems
too good to be true, you
might remember the early
days of 73 when I used to
review ham radio equi pment,
I never was overly kind to a
manufacturer that didn't de
serve it and to ld it like it was.

I st ill feel the same today,
and with the abundance of
shoddy, overpriced computer
equipment on the market (as
well as a lot of very good
equi pment), these product re
vi ews are an important guide
as to what to buy or avoid.
However, they should also be
a useful guide, if honestly
written, as to what is good
and what is reall y a fantas tic
bargain. These boards from S,
D. Sales definitely qualify for
the category of fantastic bar
gain. -

M~nufac:tured III Gu~ran t8kl by
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been invol..ed with, ri,;t t from the
sta rt,

The above is not intended as
br399ing; it is to put what I am about
to wr ite into per spect ive. Note that
there is no one involved with the
ARR L or any other ham magaline
with even a fraction o f this back
ground. I have been at the heart of
amateur radio for a long ti me now,
and I t hink I understand how the
p~ of the puule fit together.

THE OVERALl PICTURE
Before we can adeQUately tack le an

immediate p roblem, it is helpfu l to
step bac k and ta ke a long look at the
whole situat ion. Thi, keeps us fro m
being too confused by the trees to see
the forest

Amaleur radio eK islS because inter
na tional allocatio ns of freque nc ies
have been set as ide for it by the
Internalional Te lecommunicat ions
Union lITU). an international organ.
ee- of all radio f req uencies and wire
commooications. The Uni ted Sta tes is
a member nation 0 1 the ITU and has

ED ITORIA L BY WA YN£ GREEN

agreed to abide by t he rules whidt th is
body ma kes.

At each ITU freQUency conference,
emateur radio has lost frequencies..
Old·t imers remember when 20 meter1
went from 14 to 15 MHz and 40
me ters from 7 to aMHz, etc.

1947 - ATLANTIC CITV

At this ITU confere nce, the major
European nat io ns !lOt together with
the U.S. and screwed the smaller
nal ions o f lhe world o ut of major
portions o f t te shortw<rve bands.
Radio was still p rimitive in many of
the smaller countries. and their repr~

sentatiws d idn' t realile tKtw t he world
would c hange in tbe next few yl!llrs.
The ITU at t his t ime was f irmly under
the control of the U,S,

1959 _ GENEVA

When t h is ITU conference ca me
alo ng, I had been edi tor of CO Maga·
rine for fo ur years. I was se lected by
the State Depa rtment as o ne of tre
o ffici al representat ives of amateur
rad io, along with Huntoon of t he
ARRL. I had vi~ted the ITU t he
previo U5 year and gotten the inside

story on what was. in uor~ for ama
teur radio at tbe '59 frequency confer
eree ... and it was a truly al.ming
story. When I found ou t what the
positions were of some o f the sup
posed "friendly" countries, I called
the general manager of the ARRL,
Budlong, and offered to put aside any
d ifferences between the two maga
lines in o rder to present a united
front. Budlong, in blunt four letter
'MH"lk, said he didn't need any help
from anyone. He persol1lllly had been
runni ng amateu r rad io for years and
he would continue to run it .. , so go
t o hell,

When I arrived at Geneva a short
whi le before the ITU conference was
to begin, I was issued a five foot shelf
of position papers to wade through,
Each of the coun tries at th e co nfer
ence had proposed substanl ial c hanges
in the frequency allocat ions in the
J..3O MHz band.

As 1 read th rougl't the posilions of
t he yariol,J$ coun tr ies, I found t hat the
predict ions o f the ITU hams had been,
if an'(th ing. far too o plimistic. Vir
tua ll y every country proposed ser ious
cuts in the ham bands ... 'some in
favor of short wave broadcasting, some
for mobile services, some for short
range commercial services, etc. For
eKample, the Wireless Inst it ute o f
Australia is one of the world ', more
IIDCilI ham groups. with conside rable
urength in t heir country . ,. vet the
off icial posit ion o f Auura!ia was to
cut all ham bands down to 50 kHz
width!

If that so unds draslic, our good
A~an friends in India o fficially pro
posed that all ham bands be an to 20
kHl - worldwide - and they seemed
to have a good deal of support from
seve ra l sma ller countr ies.

The mood of the hams at Geneva
was gl um. True, the official U.S,
position was to back the present ham
allocations and ask for no changes.
But when ! took the o ther delegates
o n t he U.s. t l!llfTl o ut to breakfas t.
lunch, d inner, coffee, ete., I found
that in yirtuallv all cases, their con
fiden tial inu ruetions _e to reflec:f:
any losses to their service to the
nearest ham band. In other words, if
they lost 50 kHz of allo cation, it
wou ld be taken from a ham band to
give them back th e lost 50 kHz. This
is how the 14,350 to 14,400 segment
o f 20 meters was lost in 1947.

The more foreign de legates I ta lked
wit h. the more the conference looked
like it would turn out to be a
slaultJ ter for- amalNr radio. Budlong
was there, but he was asleep much of

t he l ime. Huntoon was all tied up
w ith entertaining yisiling ARRL
d ignitaries and acting as sec retary for
a few committees.

The U.S. strategy was 10 try to get
all frequency auocancns in t he 3-30
MHz segment postponed unti l the
nex t IT U general meeti ng, scheduled
for around 1969. This would p ull the
fal out of tile fire on a lot o f the
shortwave allocations where the U.S.
had a di~oportiol1ll te share, The U.S.

Cont/fIU«! on page 174
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- - a useful SSTV accessory

C ayton W. A brams K6AEP
1 758 Com.flock L.rne
San Jose CA 95]24

hardware logic design in such
a time frame! Th is point de
mo ns t rates how powerful
microprocessors are, and how
eas ily the SWTPC 6800
System can be programmed .

MXV 200 Scan Converter

A fast scan camera is con
nected directly to the unit as
shown in Fig. 1. The first
stage is used to shape the
sign al, and , in the second
stage, the sync pulses are
stri pped from the fast scan
video. The fast scan sync
pulses arc used to d ock the
1K shift regi ster memo ry and
to generate t he slow scan
sy nc. Th e shift register
memory is then loaded at a
slow scan rate into a
d ig! t al -to-analog converter
and then into a slow scan
modulator. The important
concept which is required for
the whole th ing to work is to
slave the microprocessor to
the scan converter. This was
accomplished by attaching
the horizontal and vertical
sync signals to the SWT PC
68 00 Periphe ral Int erface
Adapter (PIA) input port
(pi ns 1 and 2). The out put
fro m the SWT PC 6800 was
taken from two pins of the
ou tput PI A po rt (pi ns 4 and
5) . Two pins were requ ired
for output, one for back
ground and the o ther for
character dots. The whole set
up is shown in Fig. 2.

The Software

The programming routines

Fig. 1. MXV 200 Scan Converter block diagram.
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the main connector to pick
up sync pulses and locations
to mix the di gita l video.
Other units coul d be adapted
to thi s applicatio n (e.g., the
Robot 4003 ).

As with my previous pro
gram ming projects, the first
s te ps required were to
deter min e deta iled pro
gramming specifications and
then to draw fl owcharts.
Addit ionally , I decided to use
a structu red programming
approach and modularize the
program for ease in writi ng,
debugging and making future
changes.

For anyone attempting
such a project , this is an
absolute necessity. As a result
of these steps, I had the
program totally operational
in th ree weeks. Try and ac
compli sh the same project in

the camera video.
Prior to any system layout

or programming, I decided
up on a few ground rules
which would affect the total
project. These rules were:
1. The en tire program must
be coresident in the SWT PC
memory with my SSTV gen
era to r pr o gra m in 8 K
memory.
2. Li ttle or no hardware in 

terface would be requi red.
3. An MXV 200 Scan Con
verter would be used to gen
erate t he SSTV.2

The selection of the MXV
200 Scan Converter was an
obvious one - I had one in
the shack. But even beyond
that , it is the only scan con
verter available with pins on

Title Your Pix
With A Micro

U Pon the successful com
plet io n of my SSTV

picture generator program ' , I
decided my next logical
applications program would
be one to tit le SSTV pictu res.
This project was selected
since a majority of the pro
gramming was already written
and debugged in my previous
project. To accomplish this
task, another piece of equip
ment was required. This piece
of eq ui pment is an SSTV scan
converter. Th is equi pment is
quite interesting because it
takes normal TV from a fast
scan camera and con verts it
directl y to SSTV. Since the
TV is digi t ized in the process,
it is quite easy to mix com
puter-generated video with
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Fig. 2. Scan converterIcomputer interface.
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for pic ture dots. CNT 10 = character count. CNT " = Number
of horizontal scan lines transmitted. CNT 12 = tem p. storage
for index register. PIer = address of picture do ts in m emory.
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alon g with the subrout ine
na mes and a memory map.
The SYNCV and SYNCH sub
routines are two of the mos t
im po r t a n t rou t ines and
function as follows:
1. The program senses the
PIA, bit 1 or 2, and waits for
it to go posit ive.
2 . When the pulse goes
postuve, the program then
waits ' for the bit to go to
ground and then branches o ut
o f the routine.

As you can see, a ll that is
now required is to cou nt the
hor izontal sync pulses and,
when the preprogrammed
value matches the actual
count, a li ne of slow scan
characters are inserted into an
SSTV picture.

The TRANS subrout ine
func tions like the SSTV gen
erator program. Fig. 4 con
tains a flowchart of this
ro u t ine along with the
memory co unter locati ons
used for storage of the
variou s program constants.

The loading of the picture
dots is similar to the gen
erator program with one
ma jo r ex c eption the
picture dots are loaded im
mediately after the trans
missio n of a titler line or
prior to the start of the pro
gram. These are convenient
t imes to perform operations
of this type, since the corn
purer would o nly be wait ing
for sync pulses.

Fig. 5 sho ws how the
characte r dots are loade d into
the pictu re dot buffer. The
picture buffer consists o f 126

used to generate the picture
dots are similar to those used
in my previous ar t icle. There
fore I will not discuss them in
th is article.

However, I will discuss the
algorithms I used for picture
sync and other significant
changes. I will first start by
list ing a few of the featu res of
the t itler program.

1. The titter program mixes
up to 10 lines of SWTPC
6800 generated characters
with SSTV scan converter
generated pictures.
2. The SWTPC 6800 com
puter con nects directl y to the
MXV 200 and Robot 400
wi thout a hardware interface.
3. Ten differen t ti t les can be
stored in the SWI PC 6800
System 's memo ry.
4 . Titler program can place 1
line o f 9 SSTV characters on
any one of 9 locations of the
SSTV picture.
5. Titler program can mix up
to ten differen t forma ts
which consist of picture
loop/num ber/ line.
6. Program inclu des a rm m
monitor which allows the
user to select the t it ler or
gen erator program.
7. The mini-monitor allo ws
the user to select either 50 or
60 Hz SSTV with the gen
erator program.
8. The mini-mo nitor allows
the user to selec t ei ther whi te
characters on a black back
gro und o r black characters on
a white background.

Fig. 3 shows the main li ne
flow of the titler program



~~. SSTV TIllER PROGRAM TRANSLATE/DOT TABLE.~- ....110....
1790 00 eo co oe oe 00 00 CE 18 "' SO EO 7E SO 4C 7D

........
17AO 17 'A 27 " CE 1B 7D BD EO 7E BD I E 87 BD 19 11 1000 "D "' "' 55 50 " 6A 71 78 7F 86 BD go 9B A2 A'
17 80 BD 19 Al 'D lA 82 BD lA go B6 lA ss F6 19 DD 11 10 10 co 87 BE CS CC DJ DA El E8 EF F6 "' "' 40 40 40
17CO 26 F4 7F l A " 7E lA AE BG 1A AD F6 19 DC 11 27 1020 " SF 66 6D 74 7B 82 es 90 " 9E AS " D" 58 en
17 0 0 02 20 EO 7F l A AD 85 19 1B F6 18 SO 11 27 D' BD 1030 12 19 20 27 2E 15 ac "' "' 51 " " " D4 " "11£0 19 ic 20 CC 7E IF 50 00 DO 00 SO 7F 17 EA SF SO 10 ~ O 00 no 20 50 8S co DO 20 50 8S aa F8 as 8B Fa 8S
I7F D El AC B7 17 " SO FO 8 1 lD 27 " 7C 17 ' A " 86 10 50 8S Fa ee 8B Fa Fa 8S BO BO BO 8B Fa Fa 8B 8S 8S
1800 17 " SO OF CE 18 2A 8 1 DO 27 12 FF 17 E7 BD lA 1060 8S 8S Fa F8 BO BO Fa BO BO F8 FB BO BO Fa BD BO
18 10 18 "' 81 DO 27 Dl 20 F3 " FE 17 E7 'F SO El AC 1070 BO 78 BO BD BO 9B 8S 7B 8B 8B 8B F8 8B 8B 8B 7D
1820 A7 " " 50 Cl " 27 FQ 20 " DO DO SO SO 00 SO 1080 20 20 20 20 20 7D ce D8 D8 D8 oa 8B 70 8B 90 AD
18 30 DO DO " DO DO DO 00 00 DO DO 00 BO SO DO DO SO 1090 CD AO 90 8B BO BO BO BO BO BO F8 8B D8 A8 AB 8B
18 ~ O DO DO DO DO DO DO 00 00 DO DO DO DO DO DO DO DO lOAD 8B 8B as 8B C8 A8 9B 8B 8B 7D 88 88 8B 88 88 7D
18 5::1 DO DO DO DO DO DO 00 00 DO DO DO DO DO DO DO DO l OBO FD as 88 Fa BO BO BD 7D 88 88 88 A8 9D 68 FD 88
1860 DO DO DO DO DO DO 0' 00 DO DO DO DO DO DO DO 00 l OCO as 7D AD 9D 88 7D as BO 7D " 8B 7D F8 20 20 20
1870 DO DO DO 00 00 DO 00 :10 DO uc DO DO DO DO eo DO 1000 20 20 20 8B 8B 8B 8B 8B 88 7D 8B 88 8B 88 as 50
188 0 DO DO DO 00 00 DO 00 7F 18 SO 7F 18 B5 CE 18 EO IDEO 20 88 88 8B AB A8 oe 88 88 88 50 20 50 88 8B 88
1890 BD 3E BO '-8 F6 18 15 Cl 01 27 " A7 DO " BO so IDFO 8B 50 20 20 20 20 F8 " " 20 "' BO F8 F8 F8 FB
I BAO BD 3A F6 18 85 C1 01 21 26 A7 DO ca SO El AC B7 l EOO F8 FB F8 FB DO 02 DO DO DO DO DO DO " 1B 20 "'1880 18 " so 28 F6 18 85 Cl D1 27 " A7 DO " 7C 18 l E1 0 so DO 7D 88 9B AB C8 8B 7D 20 50 20 20 20 20 7D
18 CO " F6 18 all Cl OA 27 01 86 20 SO El D1 20 Cl "

lE 20 7D 8B D8 lB 40 BO F8 F8 D8 1D 3D oe 8B 7D 1B 3D
180 0 BD El AC 87 18 " 86 2F SO El Dl " F6 18 B6 "

l E30 50 9D F8 1B 1B FB so FD " oa 8B 7D l8 40 so 7D
18£0 Fa C1 3D 26 O~ B6 18 86 " 7C 18 B5 " eo DO SO l E ~ D 8B 8B 7D F8 ce 1B 20 "' 40 "' 7D so 88 7D 88 8B
U FO DO 00 DO 00 00 DO 00 00 DO DO DO DO DO DO DO DO 1E50 7D 7D 8B 88 78 " 1B EO DO SO DO DO DO DO 20 DO
19 00 00 00 DO DO 00 DO 00 00 DO DO DO DO DO DO DO DO l E60 as DO 2D DO F8 DO 2D 20 20 20 20 2D 2D DO DO DO
19 10 00 1F 19 10 7F lA 93 CE 18 EO 20 Dl FE 19 DE A6 1E70 F8 OD DO OD OD F8 20 F8 20 F8 OD 08 10 20 40 80
19 20 OD 8~ OF 87 19 oc 08 46 OD B7 19 DB DB AS DO B7 lEBO 78 OD A8 50 A8 50 A8 50 A8 OD CD 30 DB 30 CD OD
I H O 19 00 at: FF 19 DE 80 all 7C 19 10 19 B6 19 DO 81 lE90 20 50 A8 20 20 20 2D 50 DO F8 88 88 88 F8 OD "1911 0 II 27 20 8 1 }2 27 22 II I 13 27 " 81 " 27 16 81 lEAD DO 3B 20 20 20 OD DO 00 7D 20 20 20 DO OD DO OD
1950 35 27 28 8 1 36 27 2A 8 1 31 27 2C 81 l8 27 2E 81
1960 " 27 3D 86 0 1 B7 19 00 19 B6 OF 57 19 DO 19 86 MINI-MONITOR PROGRAM
1970 19 87 19 00 39 86 27 87 19 DO as 86 15 B7 19 OD -.--11&0 " 86 47 87 19 DO 39 86 55 B7 19 DO 19 86 69 B7 IF OO CE IF " SO EO 7E 20 D2 6E DO SO E1 AC 81 II 271990 19 00 39 86 71 B7 19 00 " OD OD DO OD DO OD DO IF1a 16 81 12 27 17 81 13 27 24 81 34 27 29 81 15 2719A O DO 7F 19 9E CE lB 9A FF 19 OF 80 4D FE 19 9C A6 IF2 0 2E 81 16 27 31 20 E3 CE DO DO 20 DC 4F B7 80 IF1980 DO 81 19 99 80 72 80 lA " SO 1A SF SO l A " SO IF 30 " 80 IE 86 D4 B7 so IF CE 17 97 20 co CE D2 E319 CO lA 64 SD l A 52 SO lA 69 SO l A " SO 1A 6E BD 1A IF liD 86 BO A7 OD 20 BA CE 02 E3 86 70 A7 OD 20 B1 8619 0 0 " BD 14 7} 80 7C BO 14 78 3D 77 BD 1A 7D 7C 19 I FSO 20 BD 16 86 10 OE lB lB A7 OD 20 M 86 10 BD "19 ;;: 0 9E 86 19 ae 8 1 " 27 10 FE 19 OF oa FF 19 9F FE I F61). 86 20 CE lB lB A7 OD 20 97 CE lA CD A7 DO CE 1019 FD 19 9C 08 FF 19 9C 20 07 19 as 19 DO 84 OF CE lB I F70 00 A7 DO CE lB 29 A7 OD 19 10 16 53 os 4C os "'lAOO 2A 8 1 00 27 OF FF 1 7 E7 SO DE FE 17 E7 4A 81 DO IF8D 54 20 50 " 4F 1,7 " "' 4D DA 00 II 2E 20 50 "lAI D 27 02 20 F4 FF 19 9C 39 FE 17 E7 5F 08 50 Cl cs I F9 Q 4 1 "' 53 4D 49 50 20 53 53 50 56 ' A OD 12 2E 201A20 27 02 20 F8 FF 17 E7 39 as 19 99 " IF CE ID OD IFAQ 54 49 50 4C os 20 53 53 50 58 OA DO 13 2E 20 ISl A3 0 B7 1,1. 34 ~6 00 BS 11 99 84 40 81 40 27 OA F7 lA IF BQ 30 20 48 5A 20 53 53 50 58 OA OD 34 2E 20 35 301A4 0 "' CE IE 00 FF 13 94 H F7 lA 40 CE I D OD FF 19 I Fe D 20 48 5A 2D 53 53 50 56 DA DO 35 2E 20 "' 4C "'1A50 9A 39 FE 19 9A A8 00 0 8 FF 19 9A FE 19 9F 19 A7 IF OQ 43 4B 20 4F 4E 20 57 48 49 50 os 20 50 49 50 4C1460 OD A7 09 39 A7 12 A7 re 30 A7 24 A7 20 " A7 36 I FEQ 11 5 53 DA DO 50 2E 20 57 os 49 50 'I 5 20 OF 4E 20l A7 0 A7 JF J9 A7 48 A7 51 39 A7 5A A7 S3 19 A7 sc ,A 7 lFFO 4 2 4C "' "' 4B 20 50 49 50 4C os 53 'A DO IF D41A80 75 39 66 80 I E 81 FO 27 02 20 F7 B6 80 1£ 81 FD
l A90 27 F9 39 00 66 80 IE 81 Fa 27 02 20 F7 B6 80 IE Program A. Object listings for SSTV titter program.lAM Bl FS 27 F9 7C lA 93 39 00 00 00 00 00 00 7F 1A
1A SO A9 7F 1A AA CE 10 9A FF lA AB AS 00 B7 lA A8 86
1ACO 20 67 80 l C 80 50 7C lA A9 B6 1A A9 81 09 27 ClE be made at locat ions 0 355-6. turned to t he mini -mo nito r.
1A DO FE lA AS 08 FF l A All A6 00 B7 1A A8 20 E6 7F l A The address of 0000 should 3. 60 o r 50 Hz SSTV. Thi s1AEO A9 7C 1A AA 86 lA AA S1 OE 27 04 so OF 20 E1 65

be changed to 1 FOOD. This option modifies the programl AF O 80 I E S1 F8 27 02 20 F7 OF B7 80 1C 7C l A AD 7E
1800 17 C8 s F 86 l A A8 ~ q 87 1A A8 25 DE 86 20 67 80 will cause the genera tor pro- delay consta nts in the gen-
1610 lC 80 I E sc ci 05 27 10 20 E9 86 10 B7 80 1C 80 gram to branch back to t he erator program ot locat ion1620 10 sc cr 05 27 D2 20 DB 86 20 B7 80 1C 8D 02 39
1630 so 66 16 30 ~ A 81 00 27 02 20 F9 as 86 BO I E 81 mini-mo nito r program after 02E3.
1 6 ~ 0 FB 27 02 20 F7 B6 80 IE 81 F6 27 F9 " 10 16 ~ e the characters " e t rans- 4. Bl ack on white t itles.1650 4F 41 44 20 42 55 46 46 lo S 52 53 20 30 20 39 OA

mined . When selected, t his option1660 00 20 42 31 20 20 20 35 20 20 20 " DO ' A 3F 04
1670 10 16 10 c 4F 41 44 20 Io C Io F Io F 50 2D so " 43 S4 When the ti ller program is will place black le tte rs on a
16&0 55 52 10 5 20 4e " 4E 45 OA 00 31 30 2D os liE 54 fi rst exec ute d, a menu will wh ite background. Four pro-1890 " 59 53 20 40 41 5& OA 00 04 00 00 00 DO 00 00

appear 0 0 the TV screen gram constants are changed in
bytes of data formatted as idea of how the program which will a llow you to select t he ti ller program . Th is is the
shown in Table 1. works. Let's d iscuss how to a few p rogram opt ions. Pho to normal condition when t he

Each of the 9 bytes of use the program . 1 shows the mini-monitor pro gram 15 fi rst loaded .
picture do" IS dupl icated menu . A brief description of Normally character data is on
for each sca n line. Since t he Operating The Progra m each option follows: PIA bit 4 and backgrou nd is
characters were fo rmed by a Afte r you load the pro- 1. T r an smit SSTV. Thi s o n bit 5.
5 x 7 dot matrix, t he total gr am into memory, you option will cause the program 5. Wh ite 00 black titles.
num ber of scan lines is 2 x 7 shoul d fi rst set locations to jum p to the character gen- when selected, this rou tine=14, and t he total nu mber of A048 and A049 to t he start erator program. If the pre- produces white letters on a
bytes is 9 x 14 = 126. T he address of the program 1 FOO. vlous change was made (ad- blac k background in t he titter
pict ure dots are loaded from When you type G, the TV dress 355) . l he pro gram progra m. The same four pro-
the same dot and tra nslate mon itor screen will be filled wou ld return 10 the rmm- gram constants are changed,
ta ble con tained in the gen- with a menu of the program moni tor when complete d. charac ter data is now on bi t
e rator pro gram. Th is table is o ptions. If you plan to a lso 2. Title SSTV. Th is o ption 5, and backgroun d is on bit 4.
also lis ted for ease in program use the generator progra m selects the t itter program . Let 's assume that you have
entry (see Program A). with the mini-mon itor, one When the option ;5 com- selected the tit ler program

Well , you now have a good programming change should pleted, control will be ,.. o ption. The fi rst instruc tions
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Interface Considerations

As I sta ted earlier, the

This concludes the des 
cription of ho w to use the
program. Next . we'll discuss
how to inte rface the SWTPC
6800 to the scan co nverters.

you see o n the screen are
shown in Photo 2_ Th is
rout ine is asking for an entry
into the ASCII bu ffers of 9
characters. Ten buffers can be
loaded (0-9) . When you place
an ASC II letter under the
letter B, the program will
t hen ju mp to the next
routine.

The next routine is shown
in Photo 3. This routine sets
up the picture titles to be
placed on the SSTV screen.
The en try is formatted by the
program in th e orde r
LOOP/P ICTU RE/L1 NE.

Up to ten of the above
formats can be entered and
th e whole process will be
terminated at the end of the
tenth format, or when an
ASC II letter is typed.

The followi ng is a des
cri pt ion of each format term:
1. Loop entry. Reply should
be 1 to 9. This entry controls
the nu mber of SSTV fra mes
which will contai n the p icture
title you select. If you reply
with a zero, 255 loops will be
assumed. In order to re
cover from this condition,
you must put a 00 in COUNT
at locat ion 1MD, or wait for
34 minutes of SSTV (255
fram es).
2. Picture entry . This nu m
ber corresponds to the pic
ture buffer p reviously loaded.
The repl y should be a to 9.
3. Line ent ry. This reply
selects the SSTV scan li ne at
which the title will start. The
reply should be 1 to 9. The
following is a list of repl y
versus scan line:

Photo 3. Entering (loading) picture titles.

Photo 2. Titler proaam option.

•

Photo 1. Mini-monitor routines.

LOAD 8UFFERS 8-9
81 l5 9

.,8 K.AEft

••••••••••••*••*******•••••••••
THI. ROUTINE LOADS THE TEN
.U~~.RS WITH NINE CHARACTERS
IH THE EXA"PLE "V CALL SIGN
I. LOADED INTO BUFFER e

•••••••••••********************

Scan Line
1
15
25
39
53
71
85
105
113

Li ne no .
oor 1
2
3
4
5
6
7
8
9



Fig. 5. Load character dots in picture. Memory counters: CNT
4 = A SCII character byte. CNT 5 = address of picture dots.
CNT 7 = address of ASCII bu ffer. CNT 9 = character count.
CNT 17 = address in picture buffer for do ts.
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Character PO$it ion {bytes l

9
9

8
8

Location

p in 13
pin 12
pin 14
pin 17
U44 pin 1
U44 pin 2
U54 pin 1
memory rev
swit ch (51)

7
7

6
6

400 Scan Converter.
R esearch toc., 7591
Cour t , San Diego CA

5
5

PIA Bit

input 1
input 2
o ut put 4
o ut p ut 5
input 1
input 2
o ut p ut 4
o utput 5

ReferenCll5

I "SSTV Meets the SWT PC
6800:' June 197 7. 73 Magazine.
C.W . Abrams K6AEP .

1 MXV 200 Scan Converter Unit
can be obtained from M ike
Tall ent W6MXV in ki t or PC
board alone. $35.00, contact
M ike Tallent W6MXV , 6941
Lenwood Wav, San Jose CA
95120.

3 Robot
R ob o t
Convoy
9211 1.

a dd re ss 8 0 1E. Prior to
execut ion of the program, the
PIA is initialized by the mini
monitor. 1f the user does not
use the mini-monitor, the PIA
must be cond it ioned in a
similar manner for the PIA to
func tion properly.
3. The SWIpe 6800 must
have at least 8 K of memory.

1 would like to thank Mike
Tallent W6MXV for his tech
nical guid ance with this pro
ject. Add itionall y, I woul d
l ike t o t han k Clarence
Munsey K6 1V for his help in
providing data on the int er
faci ng to the Robot 400. •

4
4

TableT .

3
3

2
2

Table 2.

Siliinal
Veri Sync
Horil Sync
White Cont
Black. Cont
Vert Sync
Horiz Sync
White Cont
Black Cont

1
1

location
lB9A
lBA3

Robot 400

Un it

M X V 200

experimen t wi th the program
constants to achieve the
correct pictu re polarity . The
program constants are located
at locat ions 180D, 1818, an d
1829. These constants will
have to be changed also in the
mini-monitor.

If you decide to write
abo ut any questions, please
in cl ude a setf-addressed
sta mped envelope for my
return answer.

T h i s compl et es t he
f u nc t ional d e sc ript io n,
operation and computer in
terface. I th ink a few words
should be said regarding the
SWTPC compu ter in general.
The titler program assumes
that MIKBUG is used and the
following routines are used:
E1 D1 - Outpu t one ASC II
charac ter ; E1 AC ~ Input one
ASCII character; E07E 
Outpu t a charac te r stri ng.

Other system requ irements
are :
1. The output PI A add ress is
side A at location 7, address
BO l e.
2. The inpu t PIA is side 8

connected to a free pi n on
the main connector and then
interfaced to the co mpute r.
The black control is no t avail
able o n th e circuit board.
Ho we ve r, pin 5 of S1
(memory reverse switch) can
be used. Remove the wire
fro m +5 volts on pin 5 of
switch Sl and connect PIA
bit 5 to it throu gh a spare pin
on the main co nnecto r. You
may have to experimen t
somewhat in th is area since I
do not have a Robo t 400 to
attach to . You may have to

MXV 200 is the easiest unit
to interface to si nce all the
correct signals are on the
main connecto r. Table 2 li sts
the interconnecti on to both
scan conver ters men t ioned
earlier.

The Robo t 400 interface
requi res some addi tional com
ments from those listed in
Table 2. The white con
t rol is ob ta ined by removing
U54 (74 LS175) from its
socket an d ben din g pin 1 up .
When instal led on the board,
a fine wire , # 30, sho uld be
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The Antenna For The Purist
I • No Traps

• Seven Elements\,",l~::::::It::::J~ . Three Bands (10·1 5·20)
~ • Single Feed line

• Flexible Tuning
• Close To Mono·Bander Specs

With Optimum Spacing For:
High Forward Gain
High F:B & F:S Ratios

For Specifications Writ e To :

BROOKFIELO MANUFACTURING CO.
50 Whippoorwil l Road
Beth el , CT 06801
(203) 792-8944 8 13
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BUILD YOUR OWN
VlDtO TERMINAL FOR

$85 PLUS'

VECTRON P.O. Box 0 20887, Dallas, Texas, 7':i220
Phone (214) )}G-5291

.. -
Ii I I . 1
1-
I
:g.

• Serial ASCII o r BAUDOT • 16 lines X 64 characters

• Full x _v Cursor control • 5100 Compatabili ty

• 128 Charac te rs, incl uding • Operates on 7VDC urveg-
upper and lower case ula ted, 12.6 VAC @ 1.0 A

·The SC T-lOO Single Card Te r minal interlaces directly 10 any
computer a modem having serial ASCII ex BAUDOT capability.
It requi res cnly the addition of a standard ASCII keyboard, and a
TV mcni tcx . It is avai lable as a partial kit for $85.00 including
the PC board, character generatoe ROM, and the 3870 micro
computer. The complete SCT-IOO kit is $ I.H.OO ($185.00
prewired & tested).
To c-oe r, call or write today. MC, BAC Accepted.

CANADIANS!

R, 3

Elim inate the Customs Hassles.
Save Money and get Canadian
Warranties on IMSAI and $- 100
compatible products.

IMSAI8080 KIT $ 838.00
ASS, $1163.00

(Can. Duty & Fed. Tax Included).
AUTHORIZED DEALER

Send $1.00 lor complete IMSAI
Catalog.
We will develop complete applica
tion systems.
Contact us lor further information.

Box 1448 , Calgary, Alta. T2P 2H9
Phone (403) 283-8076

Rotundra~
Cybernetics .A.

T8-t MICROMINIATURE ENCODER-DECODER
o Available in all E1Astandard tones 67.0Hz ·2035Hz
o Microminiature in size, 12 5 x2.0 x.65" hig h
o Hi-pass tone rejection filter on board
o Powered by 6-16 vdc, unregulated. at 3-9ma.
o Decode sensitivity better than lOmvRM5. bandwidth, ±2Hz max., limited
o Low distortion adjustable slneweve output
o Frequency accuracy, ±25Hz, frequency

stability ±'l Hz
o Encodes continuously and simultaneously

during decode, independent of mike
benq-up

o Totally immune to RF

Wired and tested. complete with
K-I element

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

$3.00 each

COMMUNICATIONS SPECIAUSTS
P.O. BOX 153

BREA. CAUFORNIA 92621
(714) 998-3021
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P8 KIT $1.95 1"" WIT 16.95

S67.00
97.00

'X19.95
199.95
14.4.50
249 .95

49. 95
79 .95
28. 95
29 .95
26 .95

SUPERIOR
QUALITY·
Yet onlY $189.95

14 AVQ 10·4(lM Ve rtica l
18AVT 10-8OM Verti~ol

ISHT 10-8OM Hy-T"",er Vert
TH3--MKJ Tribonder
TH3-JR Tribonder
TH6-0XX Tribonder , 6 " I_t
zecc Bo-4OM Trap Dipo le
5Boo 80- 1ON. Trap Dipole
263 2M 5/B wove Trunk Lip
265 2M 5/8 wove Mag Mt
214 14 el 2M 8eom

Model !"TIc" Intermittent Cont
12CB4 52'.95 2.S'" 1.S'"
103R 3'9.95 4... 2.5'"
l04R 49.95 6... 4...
10SR... 79.95 12... 8'"
l08RM" 99.95 12... 8A
l09R" 149.95 25A l OA
" lndiutes model wIIith hal panel mele r(s)

~ ~.

F AMOUS "'hg-giflR'
AN TENNAS "\:. ~

STOCKED IN DEP TH

RE Q UEST CATALOG FOR MORE DET AILS

IF YOU'VE HE ARD TH E NEW
HY -G AIN 2M H T, YOU ALREA DY
KNOW IT'S f ANT AS TIC I WE
HA VE TH EM I N STOC K COM P LE TE
WI TH C RYST ALS AN D AC C Y ' S

UHF MOOELS FOR ANY BAND 380-520 MHt

R6O-"450, 5-10 uV economy revr, inel UHF
Conv&. IF/Audio Boords on ly • ••• S59.95

R80- 450, 2 -5 uV ..... monilor revr, inc! UHF
Conv, VHF Conv, and IF/Audio . 584.95

R95·450 , 0 . 4- 1 uV lens r~vr, incl P15 Pre
amp, UHf Conv, VHF CorlV, and IF- Aud io
8oords S94 .95

VHF MOOELS FOR,,\NY BAND 28-240 MHz

R6O-( ), 0 . 5- 1 uV",nl , inc! VHF Converler
ond IF/Audio Boo,ds $04.95

R69-( I, 0 .2-0. 4 uV ",n., inc! P9 Preamp,
VHF Corwerter, and IF/ Audio ... $69.95

Crystals tWe stock common freq ond will
glodly order .pedol.).. ... . . . . . . 15 .50

Inexpensive DC POWER SUPPLIES

5/8 wove 2meter whip •• • •• $13 .85
5/8 wove 220 MHz whip ••• 23. 85
Co lineor 450 MHz w+.ip .. . . 23.85
1/4 wove w+.ip 14.4 -450 MHz 2.65

F

LM-1 SO
LM-220

IM-"'"
a

•

MM- LM-J( Magnet Mount 514. 60
LM- K 3/4" Blind Hole Mounl.. 6 .35
GC-lM- K G uller Clip Mount 14 . 60
TLM-LM-K Trunk Lip Mount 14.05
AMS-K TrunkGvtt" rMount. 9 . 10

We hove a large stock oI lhe.e popular w+.ips .
Pick the mount and whip w+.ich are righl for
you l All whips and mount. are interchange
able. Rl!Clue lt catalog fo r more information.

We hove la rge .tock of popular antenna ••
Ca ll or write for quot" Or more informati on.

ff" """""'"

TE-3 RF Detector Probe for VTVM, good
from 100 kHz to over 500 MHz

TE- 4 Direct Probe for oc/ohm., ele .
TE-5 DC Probe wires for I I meg input VTVM
TE-6 Blod<ing Copadlor Probe for counter,

l ignol generator, etc .
TE-7 Widebg,d Det.cto< Probe for scopes
TE-8 High Z/ Low C~od lon ce .cope probe

RF POWER AMPLIFiER MOOULES

" NO TUNING "VSWR PROTECTED
" 150 MW DttIVE " COMPLET ELY ST ABLE

TEST PROBE KITS

,:=~~~O~NLY $7.95/ea.

T80-1 50, 140-175 MHz,2D-25'N oulput,
wired and le.ted , simp ly connect your
cobles . •. . • . .. .. •• • •. .. . . • . . $79.95

T80-450, 430-470 MHz, 13-1 5W 79.95

T20 Trlpl.r/Driv• • Modul. Kit, 150 mW
2M input. 200 mW.50 MHz output $19.95

200 MW EXCIT£R MODULE KITS

T40-11 Eleven Channel Excite r for 2M,
6M., or 220 MHz••• • • • •• • • • • • S39.95

T40-1 One Cha nne l he ile r.. ... 34 .95

..

$5.50

P14 WIT $19.95

RANG E

20-83MHz
83-190 MHz
220-230 MHz
Give e"ocl freq.

RANGE
26-88 MH:r.
88-ln MHz
In-23O MHz
G;ve e"oct freq .

•

MODH

PS-JO
PS-ISO
P8-nO
P-16 tW/l)

MODEL
P9-30
P9-150
P9-220
Pl 4 (W/Tl

P9 KIT S9.9 5

P15 KIT $15.95
P35 WIT $]4.95

• Ava ilab le for

"" ba>d380-520 MHz
. 20 dB goin

• For 432-435 MHz ISb, otv, OSCAR, 450
MHz fm. oircroft, com'l, elc • • Economy
eon....rt.r • Use wilh PI5 Preamp for oplimum

performance . Any i-i 10-160 MHz

•

Premium model where .poce pernl; l. 
1- 1/2 " 3 inehe•• ldeol for OSCARI

Recommended for mounling inside l<on..:eive..
- only 1/2 ~ 2-3/S inches

VHF ANO UHF CONVERTERS

MODEL C25 VHF CONVERTER KIT (shown)
$25.95

• Model. for 2M, 6M, ION. , 220 MHz, oir
croft , com'I, etc • • Stabl.~ rf stage
. 0. 3-0. 5 uV .....it ivity • 10-20 dB goin
• Corr.,oct 2-1/2 ,, 4-1/2 " pcb • My H
10-50 MH:r. • Featured in HR mag artic le

MODEL U20-450 UHF CONVERTER $19.95

• Low noi", HT
frent end

• All CQtM'Oh i-f 's
• Greal for OSCAR I
• Low power drain
e Cry.to" (lVo iloble

for a ny de. ired freq .cheme

182 S BELMONT RD., ROCHESTER, NY 1461 2

• CALL OR WRITE NOW FOR FREE CATALOG OR
TO PLACE YOUR ORDER!

• PHONE 716-663-9254. 9AM·9PM EST DA ILY.

• Use your c redi t card or C.O.D.

• Specify operati ng Ireq • Add $1 Shipping and handling .





- - everything you need to know !

Sleven P. Reed WB4EZM
5805 N. 22nd 51 .
Allington VA 22205

Mastering
Network Operations

A c ross th e amateur
bands there are many

nets . . . the rag chewers net,
the old-timers net , YL net,
and a host of others too
numerous to describe. Some
of these "networks" have an
official purpose; others may
exist for club activi ties or just
fri endly chitchat. It is
through th is article that I
hope to open some eyes, so
t o s pe a k, into network
o perations, especia lly for
those who misuse our net
frequencies and/or have little
understanding of the system.
Many newcomers don't
understand the networks as
related to amateu r radio, so it
seems app ropriate to begin by
answering a frequently asked
quest ion:

What ls a Network?

Start by imagining a large
circle which represents all
amateurs on a certain fre
quency. A point in the center
of th is circle is the control
stat ion. Th is station asks for
check-ins from hams withi n
the circle and logs them,
stating whether they have
traffic or are standing by.
One by one he takes in call
letters, and each station
checked in establishes a tie or
a communication bond with
the net control. You can see
that after a while a large net
wi ll form, which is actua lly
many stat ions tied to a
cen tral point, or the control
station.

But what some hams don't
understand is how important
nets can be to the amateur
fraternity. Take, for instance,
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military servicemen overseas
who want to communicate
with their loved ones back
home. Without amateur nets,
finding a particular city might
be a long, tedious job. The
same applies to maritime
mobiles, aeronautical
mobiles, and persons with
urgen t medical or prior ity
t raffi c who may very we ll
have shor t t ime limits.

Unless you're very lucky,
fi nding a certain area may
take hours, even wit h a
crowded ban d! Going
through a network can cu t
that down to just a few
minutes.

How, Then, Can I Get
Involved In Net Operat ions?

Beco ming an active part of
a network is not hard . The
best place to start might be
either the maritime mobile
net or the intercontinen tal
traffi c net which meet every
day on 14.313 MHz. Come
there and you can count on
good advice about networ k
operations from a real down
to business net. Just listen for
a while. Then, when you feel
you're ready, jump in head
first.

But That's the Easy Part!
Order is needed for the

pro per fu nction ing of a
network. It woul d be absurd
to operate wi thou t a control
stat ion or rules. Netwo rks
need not only members and
traffic to handle, but also the
smoothness and order that
rules and regulations provide.

There are too many guys
that leave cooperation up to

the contro l. They figure , "Oh
well, it 's his job to keep
order." Ridiculous, isn 't it?
On that basis, the net control
s pends ha lf h is t i me
screaming for quiet so the net
can operate. If you hear
someone using improper
procedures or causing inter
ference, why not move him
off frequency and poli tely
explain the rules to him?

So, you see, being a net
member means more than
checking in every once in a
while and handling traffic.
Each member should realize
the pur pose of the net and
accordingly try to keep and
en force the rules. FCC
chairman Ri chard Wil ey told
me in a recent int ervi ew that
he considers amateurs "self
policing." On the average, I'm
sure that 's true. Bu t the
networks on 14.3 13 can be a
pretty poor exam ple of th is!
Just tune in some afternoon
and grab an earfu l of
unmodulated carriers, endless
chains o f CQs, and ear
s p li t t ing s p la tt e r fr om
sta t io ns on nearby fre
quencies. You 'll be lucky to
hear the net control . .. and
not only that, but the net
control will be lucky to hear
you!

On that note, I would like
to presen t a network " primer
fo r mi sund e rsto od pro
cedures" which, I hope, wi ll
help get the garba ge off the
nets.

Checking In
Sounds simple, doesn' t it?

The misuse of this maneuver
is so incredible it might even
qualify for a round or two in

Ri pley's.
Very basically, the check

in is a method used to enter a
net. But before you rush right
into a network, take the t ime
to li ste n a few minutes. This
enables you to catch up with
the control and follo w what
he is doing. Then if you wish
to check in, listen for the
controller's signal. He' ll call
for check-Ins when the way is
clear for more stations. Do
not take it upon yourself to
check in. It o nly interferes
with the process of handling
traffic. Also, there may be
special check-in calls, such as,
" Check-i ns, mariti me mobiles
only!" Th is means the con
troller only wants check-ins
from maritime mobiles and
for all others to stand by.

After wai ting for the
controlle r's signal , qu ickly
and clearly give him your
call sign, always remembering
to keep it short and sweet.
The contro l has no time to
listen to inane chatter (such
as your name, what the
weather is like, you r rig, and
so on).

After you transmit your
callsi gn, the control will
respond In some way or
anot her. If no response is
given, wait again for a check
in signal and tr y once more.
Depending on your output
power and loca tion with
respec t to the net control, it
may take several t ries before
he acknowledges. In any case,
the control usually responds
by repeating your call sign and
then either asking for further
check-i ns or telling you to
"call you r traffic" right away.
When you're asked to call
your t raffi c, don 't rattle o n!
Just simply let the controller
know who or where you wish
to communicate with. (If you
have no traffic, just say
you're standing by.) Control
may now do anyone of a
nu m ber of t hi ngs. For
example, WB4EZM checks in
an d is looking for Los
Angeles. Net cont rol may tell
him to call Los Angeles, or do
the calling himself. If there is
a Los Angeles station already
on frequency, control will
hook WB4EZM and L.A.



together, and th ey will decide
what frequency to move to.
Suppose there is no Los
Angeles station o n th e f re
quency. Then cont rol will ask
WB4EZM if he would like to
have his traffic listed. If the
rep ly is "yes," then WB4EZM
remains on freq uency in
hopes that L.A. will come up
soon. If the reply is "no,"
then the traffic is scratched
from the controller 's list and
WB4EZM goes elsewhere.

Checking into a net is one
of the easiest things in t he
world. But some guys don't
get the picture.

In fact , the on ly person on
a net to use the term " chec k
in" shou ld be th e controller,
with the exception of stat ions
wi th life-and-death, priority,
or short-time traffic. But for
most cases, don 't call us,
baby, we 'll call vou!l!

The Contact
Another o ne of th ose

simple but misunderstood
terms. Contact means that
your station is on frequen cy
a nd you would like to
contact him . For instance,
WB4EZM tune s into the net
and hears Los Angeles check
in and stand by on the fre
quency. At a conve nient
break in the controller's
tran smissi ons, WB4EZM says
" co ntact," and he is hooked
up with L.A. accordingly.
Remember : Use "contact"
onl y when you know for sure
that the statio n you want is
on frequency. Some hams use
"contac t " as a means of
getting into a net, because the
con tro ll er will usu all y
respond to it immediately .
They 'll call for a station that
isn 't there and then say, "Ob,
well, I thought I heard h im!"
This practice is unfair, and
now many net co nt ro ls wil l
refuse to li st these stations.

The Recheck
Not many problems with

this one . It means, " I have
moved off frequency with a
station and co ntact was not
establi shed ." In this case, th e
net cont rol would ask you to
call your station again and , if
you receive no reply, give yo u

the option o f waiti ng o n the
freque ncy in case he returns
or another stat ion in the same
area pops up. Losing a stat ion
co uld have been caused by
heavy QRM , QRN, o r other
wise nasty band conditions.
So, yo u see, a net no t on ly
provides a met hod of linking
stations , but also a way of
re-linking them if they don 't
hoo k up.

The Checkback
Easy to understand, but

consi stently confused wit h
th e recheck. Checkback
means, " I have moved off
frequen cy with a station .
Contact was established , the
traffic passed , and I would
now like to chec k back into
the network ." The misuse of
this term is pure laziness.
Recheck is used for check
back, and vice versa, wh ich
leads th e net control off
tr ac k. Understanding net
language is a necessity!

The Check-out
Rare ly used, but never

thel ess existent . Looking at it
tell s yo u the meaning :
simply, " 1 wanna get the heck
outa here ." Although a polite
way of leaving a net, its rare
use stems from it almost
being a t ime-waster. As a net
control , 1 can ho nest ly say
that the absence of this term
hasn 't hampered operations.
If yo u' re not there, you're
not there !

Relays
Wi thout relay stations,

effi ciency would be grea t ly
reduced . At the QTH here in
north ern Virginia, I am
totally unable to co py o nes,
twos, so me threes, a few
fours, eights, and nines. Skip
co ndit ions just won 't allow it
on 20 meters during the
day ligh t hours. Therefore, I
need stat ions to pick up those
I cannot copy relay
stations. For exam ple, I
would use a station in Florida
to receive t raffi c from up
north and pass it along to me.
Netw orks re quire the
cooperation and pat ience of
all their members to coor
dina te relay acti vit ies. But

that isn 't th e only use for
relays. Many times a stat ion
will try to break th e net
because he can not hear the
net control.

If you hear so meo ne
needing a relay, you can be
th e one to help . First, make
sure the net control can hear
you. You 'll know whether o r
not he can from previous
conversations. Nex t, ask th e
breaking stat ion to stand by.
Then at an appro priate break
in the co nt roller's trans
missions, transmit " relay." If
co ntrol ac knowledges, he will
tell you to pick up the t raffic
fro m the station unable to
co py him . One word of
warning : Man y net con
trollers will refuse to list
sta t ions who break the net
and are able to co py control.

Courtesy To the Net Contro l

A controlle r has an
incredible chore coordinating
some 50 to 100 (o r more)
stat ions. And the only reward
is th e sat isfac t ion of runn irrg
a good , smooth ne t. Efficient

operation requires the help of
all members. Don't leave it a ll
up to the control. Here are
some good guide lines to
follow:
1. Politely ask all stations
operating in the immediate
vicinity of the net frequency
t o move e lsewhere . If
someone won't move, don 't
get nasty abou t it, just leave
t hem be, and eventually
they'll go away.
2. Aid the net control as a
re la y stat ion, whenever
possible.
3. Follow net procedures to
the letter, and explain the
rules to those who don 't.

4 . Become active! Use th at
phone patch where it is most
needed !

The Three Cs

Well, here it is! The grand
finale, and maybe you've
already guessed my poin t . It 's
c a l le d the three Cs of
network operation:
1. Courtesy Always be
courteous to the net control,
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band
noon.

from
around

7 days a week, starting
around 1700 GM T.
The Intercont inental Traffic
Net
14 .313 kHz (20 meters)
7 days a week, wit h two
operation times:
1. Morning
o pening to
Eastern t ime .
2 . Eve ning foil owing
mari t ime mobile net and
contin uing to band closing.
Note : Sometimes the IC net
w ill no t o perate on
Sundays. -

you cou ld check into a ne t,
ask for a particular city or
sta te, and hoo k up immed
iate ly? Thi s is entirely
possible if more people who
have the time wou ld at least
monitor the nets for possible
traffic!

I certainly hope you won 't
take this article lightl y. Get in
there ! Find a net ! Do your
part! Here 's a good way to
get sta rted :
The Marit ime Mobile Service
Net
14 .313 kHz (20 meters)

along well with the controller
and follow the rules. If you
check into a net, say you're
standing by an d ment ion you
have a phone patch , The net
control coul d throw any thing
your way ! Be prepared to
help out in an y way possible,
whether it 's acti ng as a relay
or handl ing traffic.
3. Commitment - Commit
yourself to a net. It doesn't
have to be every day, It can
even be once a week ! Nets
need stations to handl e
traffic . Wouldn 't it be great if

fellow members, and every
one else in the amateur
society . Where does everyone
else fit in? Just take a look
... when you ask a station to
move away fro m the net
frequency, do it poli tely!
Don 't gi ve the attitude that
the nets want to take over
everyth ing within 5 kHz of
the net frequency. Simply
explain that the net needs
brea thing room to operate
properly. Networks are a
service, not a burden.
2. Cooperation - Try to get

- ~.
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THE
CRITIC'S
CHOICE

DM·170 •

Act ive Filter
De mod ulato r

"'--'- -- _.... ,,. """.._--_..--_... "" .. -----.._- -
FJ.U••I COIP.

START ENJOYING THE ALPHA EDG E NOW . Call or visit your nearest ALPHA/ETO dealer. or
ETO direct. fight lIWay, and you ClI'1 have prompt delivery of your fleW A LPHA linea. amplifier
and ALPHAJ VOMAX ptQCeS$Of . While you 're lit it , ask fOf illustrated literatu re describing all
A LPHA products irl deUl~. as well as, copy of ~Everyfhing You AIwlIys WallfN to Know About
rCompIInngl LinHrs . . . But Didn't Know Whom to Ask.~

DC volts : Better than 0 .1% ac
curacy . Reads 0 to 1200 volts in 4
ranges
AC volts : Better than 0 .3% ac
curacy . Reads 0 to 750 volts
RMS/4 ranges
Ohms : Better than 0 .2% accuracy.
Reads from 0 ohms to 20 megs

Y ou get all par1$ including d ual tracking,
AC pow,", wpply.laser trimmed reference,
and thick f i lm attencator ,

CA ...... odd to x , P I.&. inc. ' 3 .95 f or pO"06"
handlinl/ .

·11 QI ..·Ql·. wt h Q,-t CQIlblQ{wft Qftd ,t f"'" st ..·iCt

P,O. Box 976
Topeka , Kan,a, 66601

(91) 214 -0 191 F5

Gary McClellan and Co. Box 2085
Gl 1 r cor W. l mpE'rilll Hw y .

La lI ab ra C A 9 0 6 3 1

* You asked for it!
A $70.00 digital multimeter kit
Now there' s just no excuse f or not

having e digital multim8t er at o u r low
price. Our uni t is based o n t he famous
$29.95 DVM k it y ou ha ve hea,d about
a nd has the f o llowi"'ll features :

SURE YOU CAN BUY A CHEAPER LINEAR
BUT IS THAT REALLY WHAT YOU WANT?ALPHA:

WHEN ORM RAGES AND THE PILE·UPS DEEPEN.
WOULDN'T YOU LIKE TO HAVE. . .
• ALL THE ROCK·CRUSHING POWER YOUR LICENSE ALLOWS - onlJl'modes - with no need

to 'baby' YOU' ~near . no duty cycte Of time Iimit,t," ?
• INSTANT 8ANOCHANGE 'NO·TUNE·UP· ," the way from 10 through 80 meters. with the

e~cfusive ALPHA 3747
• COVERAGE ALL THE WAY DOWN TO 160 METERS with the smooth-tU'1ing, e~tra-rugged

A LPH A 76 powerhouse?
• CRISP, PENETRATING "TALK POWER" - as much as 10 d8 extea to 'ponch through' when

the going gelS really tough. with the ALPHA/ VOMAX split band speech processor? It's as
efteoctive as the best rt P'OCll'!ISOl' • lower i'1 disTllnion , and very HSy to use with any fig!

• THE PROTECTION OF A FACTORY WARRANTY THAT RUNS A FULL 18 MONTHS - six
htnIn IS long as competitive u'1iTsl(ETO tri.. to build e.,..,.y ALPHA to I..t forever •• , end
w e're maki'1g prog ' ess: not one .i '1g le ce.. of ALPHA 7'1, no. o r 374 pow,", tren.form ,",
fe ilurelwl. ever been rtl9ort.cl l J

• THE PURE PLEASURE OF OWNING ALPHA ?
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Yo u are now ready to tu ne
the t raps. The traps were
adjus te d to f requency
through th e use of a grid-dip
me ter (checking on a receiver
fo r accu racy). The coi l can be
changed quite easi ly if an
extra turn or two is put on
for adjusting purposes. The
co il can also be wound with
spacing and compressed or
extended to get the traps
exactly on frequency . Tune
to 7.2 on 40 meters. Tune to
21.3 on 15 meters.

After the tuning is com
pleted, the end cap can be
cemented on. The two wires
sticking out of the end caps
are to be soldered to the
antenna wires.

My antenna is supported
in the center about 32 feet
high and 10 feet a t the ends. I
show an swr of 1.2 to 1 on
3.9,1.3 to 1 on 7.2, 1.3 to 1
on 14.3 and 1.2 to 1 on 21.3.
The CW bands can be worked
with the swr less than 2 to 1
on all CW bands.

The overall length is 106
feet, and it can be installed as
an inve rted vee in a lo t less
than 90 fee t . •

Pans List

PVC cement
8 1/2" PVC caps
56" of 1/2" PVC pipe
1 balun, 1:1
4 ceram ic insulato rs
135' of antenna w ire
50" of 1" aluminum tubing (I
discarded lawn cha ir w i l l do l
80' of # 12 magnet w ire

'8'~ - 4 0 '"~'~"~'~'======j--- 'O " - ' ~ !'I [URS-

num is cut to 16-1 /2 inches
for 40 meters, 8-1 /2 inches
for 15 meters.

Drill a hole in the center
(ends) of eight 1/2 inch Pv'C
caps, and mount stainless
steel eye bolts on them. (Cut
off the eye bolts as short as
possible, so they will not go
into the PVC tube.) Now drill
a hole to fit the # 12 magnet
wire below the eye bolt in
each end cap. See Fig. 4.

Cemen t one end cap on to
the PVC tube afte r bringing
the end of the coil wire
t h rough the sma ll hole.
Secure a t in sol der lug on one
e nd of t he al uminum
tube, as shown in Fig. 3, with
a pop rive t or sma ll screw. Do
not use alu minum or copper
fo r the solder lug. Slide the
aluminu m tube over the PVC
with the solder lug en d first,
and so lder a ju mper fro m the
lug to the coil wire as close to
the PVC cap as possi b le.

coax!copper and

same feed point, with another
trap tuned for 21300 kHz ?
An outside wire of the cor
rect length will give current
maximum on 80, 40, 20 and
15 meters, all functioning as a
halfwave dipole.

With the help of my XYL,
I came up with this an tenna.
The information for con
struction fo llows. I ho pe it
will do as well fo r you as
mine does for me!

T he di me nsio ns given here
are resonant at 3.9 MHz, 7.2
MH z, 14.3 MHz and 21.3
MHz. For 40 meters it's 160
turns, for 15 meters, 55
turns. Num ber 12 magnet
wire is wou nd on a 1/2 inc h
rod, close wound. Th e coi l is
removed from the 1/2 inch
rod and placed inside the 1/2
inch PVC pipe.

The PVC pipe is cut to 18
inches for 40 meters, 10
inch es for 15 meters. The
PVC is th en placed inside th e
7/8 inc h ID, 1 inch O D
alu minum tube. The alumi-

save- -

Harry L. Fish K41FH
PO Box 1587
A von Park FL 33825

Try A Trapped Dipole

O ften the need arises for
a permanent low cost

antenna. A dipole or inverted
vee is a good choice. They are
easy to install and cheap to
bui ld. One of the disadvan
tages of such antennas is that
they are only usable on a
single band , unless they are
fed with an open feedline and
an antenna tuner.

Most traps used in amate ur
radio multi band antennas are
made of a lu mped ind uc tance
and capacitance in parallel. I
tried to overcome this.

By plac ing a trap 32 fee t 6
in ches fro m the fee dpo int , a
current maximum will occ ur
at 7200 kHz. With the correct
wire length on the outs ide
end of the trap, t he ante nna
c an a ls o s ho w c urrent
maximum at the fee dpo int
fo r 3900 kl-lz , In both cases,
t he dipole functio ns as a half
wave dipole.

Why not add another
an tenna under the exist ing 80
and 40 meter wire, fed at the

•
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Fig. 2. Don't forget /0 leave 2" on each end of each coil.

Fig. 4. The coil will expand to make a nice fit inside the PVC
tube, The aluminum fits snugly over the PVC, and the cap rims
help hold the aluminum tube in place. It all makes a very nice
looking assembly.

Fig. 1.
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Josef Bernard K2HUF
77 W.ISth Sf.
New York NY 1O0l1

Liberate

coming out of the botto m of
the rig , its eq uilibri um
becomes rather unstable and,
while I know fro m experience
that the Wil son is capable of
sustaining a fall of reasonable
distance, I prefer to verify
this knowledge as infrequent
ly as possible. The o nly safe
way of using this ar range ment
is with the rig lying on its
back - somehow inelegant as
well as inco nvenient. Con
seq uent ly, I tr ied a different
approach.

I wen t about adding
external dc capabili ty to my
Wilson by installing a jack in
the side of the transceiver.
The wiring is such that ,
normally, the rig functions as
usua l fr om the internal
nlcads. When the plug from
the powe r supply is inserted,
however, the batte ries are
d isconnected from the rest of
the rig, and de fro m the o ut
side world flows directl y into
th e Wil son . An obvious
advantage of thi s setup is that
you never have to fu ss wit h,
or even co ns ider, a second
battery t ray. A less obvious
advantage is tha t wh il e yo u
are running the HT from out
side power, you can be
chargi ng its batteries at the
same time. More about the
usc of a seco nd jack for
chargi ng purposes later.

Insta ll a t io n of the jack(s)
is easy - all yo u rea lly re
quire is the nerve to puncture
the hide of the HT. By no
means should the hole be
made wi th a dr il l - one slip
or ill- timed sneeze co uld
wreak havoc with the rig and
your wal let ! Instead, start the
hole with a pencil t ip sol
dering iron and go only far
enough to just begin to
penet rate the inside wall of
the case. The hole may then
be enl arged with a tapered
reamer until it is the righ t size
to snugly acco mmodate the
jack . It may ta ke several days
to wo rk up the co urage to do
this, bu t it's worth wo rking
up to and once you've done
it, you 'll fi nd it hard to resist
doing it again.

The jack I used is an
e ncl ose d miniature 1/8"
normaltv-closcd pho ne type

through t he fi tting at the top
of the rig (only when the unit
is turned o n) , th is is both
physically inco nvenient and
elect rically unsound . There
had to be ano ther way.

On e so lu tion to my
predica ment was pro posed by
a friend who o wns two
battery trays for his own
Wilson . He has ta ken the
seco nd tray (sons batterie s),
drilled a small hole in its base,
and connected wires to the
internal ra il s which normally
ca rry po wer fro m the
batter ies to the elec tronics.
Outside his Wilson , these
wires are attached to a suit
able de supply, and he is in
business.

With all due respect, I find
several drawbacks to this
system. First, when you want
to switch from the nicads to
exte rnal power, it is necessary
to remove the o ne batte ry
tray and insert the ot her. This
c an be somc what lncon
vcnlcnt if you are in a big
hurry or want to travel light.

Second , wi th tho se wires

equipment and getting deeply
involved in slow scan (more
money ), I cannot afford bo th
a base and a po rtable /mobi le
2 meter rig and must make
my Wil son perform both
funct ions. Since I'm a rag
chewer by nature and the
Wilson's nicads are useful
only until their charge gives
o ut, the ability to opera te my
HT from an external de
po wer supply became a
necessit y if I were to be able
to remain on the air for any
ex tended period of t ime.

While it is possible to
access the battery pack
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Your Wilson HT

Fig. l. Rear view of front half of Wilson case (not to scale).

I am sure that many hams
will agree with me that

the Wilson HTs are among the
best buys on t he market.
Thei r performance/price rat io
is significant ly greater than
that of many other uni ts
intended for the same pur
pose. There are, however,
several features which those
other units offer which the
Wil son co uld benefi t by , and
one of the most valuable is
the ab ility to operate fro m a
power supply other than the
self-contained nlcads.

As a ham with a large
investment in low band
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from its battery pack , and t he
rig has been operating very
happily and successfully in
thi s fashion for a num ber of
mon ths.

My than ks to W2YHX and
WA2 UAQ for their inspira
t ion and urging on to better
thi ngs, and best of luck to
you in ma king this simple,
but ex tremely worth while,
modification. -

( Ra dio Shack 274-296).
Pro perly located, two of
these wi ll fit comfortably
wi t h in the Wilson. The
o bvious - and pro bably on ly
- place to install the jack is
on the right-hand side of the
unit (as seen from the front)
in the front half just above
the battery pack .

There is pl en ty of room if
you pay attention to one or
two details. Allowance should
be made to clea r the channel
selector switch which will be
just above the jack , and to
clear the meta l brace which ,
it would appear, serves to
keep you from crushi ng the
HT in your grip if yo u
squeeze the PTT lever too
en t husiastically. Careful
planning will enable you to
pinpoint the correc t spot.

In working on my rig, I
tread a litt le too ca ut iously
and placed the de jack a bit
on the low side, probab ly
because I was trying to avoid
conflict with the trimpot for
my touch tone pad . Even so, I
still have room for the

addition of a charging jack,
so , being forewarned, you
should have no difficu lt ies at
all.

The unswitched terminal
of the dc jack (see Fig. 1) is
connected to the ground rail
(black wire) of the battery
tray slide. The hot lead (red ,
from the ot her rail) is broken
and connected across the
other two ter minals of t he
jack. The battery side of th is
red lead should be connected
to the switched terminal. This
way the internal current flow
wil l be normal when no pi ug
is inserted, but insert ion of
the de plug will brea k the
battery line and allow current
from the external su pply
through the rig's electronic
innards.

Similarly, a second jack,
for battery charging from the
outside, may be installed
ahea d of the first and wired
the same way. Normally, the
HT will operate as usual, but
with a plug inserted in the
charger jack, the batteries will
be placed in parallel wi th the

charger. While it is not
recommended that the Wilson
be operated from its, or any
o ther, battery charger, wi th
this ar rangement is is possibl e
to charge the batteries whi le
operating from the external
dc supply at the same time.

Incidentall y, the power
sup ply which I use was
ada pted fro m the one de
tailed by WA8WVF in the
Septem ber, 1976, issue of 73.
My sup ply uses smaller power
tab type tra nsistors, available
from Rad io Shack (276-636) ,
which seem to funct ion very
comfortabl y at the level re
quired by the Wi lson .

An out-of-tole rance 15 V
zener together with a diode in
the line (for both slight volt-
age dropping and reverse
polarity protection; install
such a diode at the jack if
your power supply doesn 't
incorporate one, to save yo ur
nicads unnecessary grief) feed
my Wi lson about half a volt
more t han it normally gets

Fig. 2. Right side of Wilson 1402-SM showing approximate
location of dc jack (not to scale).

Model MB II $285
(with Balun) $315

The NEW NYE

" Matchmaker '"

VIKING MB II

Antenna Impedance-matching Network

assures maximum perfectly matched

power to your antenna!

MB II provides:
* Consta nt SWR monitoring. * Precision tuning of fina l amp. w Harmonic suppression.
*Rece ive r input impedance-matching . • Maximum powe r transfe r to antenna. • Con
tinuous frequency coverage 1.6 to 30 MHz. .. Precisio n tu ni ng of a ny wire Ifl
wavelength or longer, with SWR of 1:1 .

MB II fe a tures :
• Finest quality , made-in- USA co mpo ne nts. • Large, prec ision, easy-to-read dia ls with
360" re ado ut. wOptlona! 3000 watt Balun for twin lead antennas.

Available at leading dealers th ro ug ho ut the U.S.A.

WM. M. NYE COMPANY, INC.
1614 - 130th Avenue N.E., Bellevue, WA 98005 • (206) 454.-4524
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Novice

Antenna Specials

is a piece of equipment all in
itse lf. It must change t he
alternating currents generated
by your transmitter into
radio waves ; it must change
radio waves into alternating
currents from which the
rece iver can then recover the
intelligence. So long as the
ru les are met , you can ma ke
you r antenna any way you
like.

In pa rt, the rules ar e : The
a n te nna must run in a
straight, or nearly straight,
line. It must be resonant. It
sho uld be suspended as high
above the ground as possible,
and as clear as possible of
substa nt ially large, grounded
objects. While there a re man y
antennas that are exceptio ns
to t hese rules, t hey apply to
any kinds of anten nas t ha t
are relat ively easy to install
and tu ne.

- - tips for that first antenna

What Kind of Antenna Do
Yo u Want ?

T h e vast majority of
antennas used by amateurs
transmitting on Novice fre
quencie s a re distributed
through two classes: dipoles
and endfed wires.

11~ ....vE ----,

Fig. 1. Dipole.

It is best if the antenna is
run in a st ra ight line, al 
though some sma ll amount of
angle between the two halves
can be tolera ted . If you run
t he two halves sldc-bv-side, as

125' 7"
65' Sy,"
22' 1w
16'7y,"

80 meters
40 meters
15 meters
10 meters

The Dipol e

A dipole is made of two
pieces of wire , strung end-to
end, with t he coax feedl ine
connected in the center. The
ove rall length of t he com
bined t wo pieces of wire must
be one half wavelength. The
exact size may vary with the
kind of wire yo u use, the
height of the antenna above
the ground, the conduc tivity
of t he ground in your loca
t ion, and a few other th ings.
Here a re some sizes that will
get you into the right bal l
pa rk. (Note: these val ues arc
aimed at the centers of t he
Novice bands.)

him over the few pi tfal ls ;11
the process of getting started.

To thenewlv-liccnsed
Novice, especially if he is a
young person, the task of
erec t ing his fir st antenna can
be a form idable one. Then, if
he makes o ne small mistake
here or there, mistakes that
t he book s don 't always warn
him against, he may be in for
disappoint men t and discour
age me nt. This article , then, is
written with t he beginner in
mind, in hopes t hat it might
help him to do the jo b right
and start him out with an
antenna that will properly
introd uce him to a truly
reward ing hobby.

It's not nice to fool
Mother Nature. She has her
rules which , if obeyed , will
serve you well and , if ignored,
will tri p you up. An antenna

Vol *AvE ,.. n lT • AU /' ....

to realize or completely for
get. Here is a newly-licensed
individual whose knowledge
o f amateur radio is largely
theoret ical - one for whom
the minor technicalities of
gett ing o n the air can present
a major stumbling block un
less th at individual who got
him into thi s in t he first pl ace
is st ill wi th him, ready to help

.-

William E. Ho od W2FEZ
116W.Park Sr.
Albion NY 1441 J

W hen a Novice rece ives
his flrst license and is

ready to get on the air, there
comes the final port ion o f the
volunteer examiner's respon
sibili ty which many e it her fail
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The inverted vee shoul d be
fed with 50 Ohm coax. Use
type RG-58 jU. RG-8 j U can
also be used, but it is more
bulky and expe nsive.

The Endfed Wire
The endfed wire is the

simplest of the antennas to
erect, and can be the answer
if your shack is on an upper
floor. However, it requi res a
tu ner, and can be a stinker to
tune up for the fi rst t ime.

o ne Novice a lmost did, it
simply won't wor k! Support
yo ur wires wi th any stro ng
insulati ng cord fro m trees,
poles, buildings, or whatever
happens to be handy. Fasten
the cords to the anten na with
glass, plastic, or cera mic in
sulators. In the center, use
another insulator similar to
those used at th e e nds .

Feed a dipole with 75
Oh m coaxial line. Type
RG-59jU is adequate. You
can use RG·l 1j U also, but it 's
bulky and expensive. Wrap
t he coax aro und the center
insu lator, tape it in place, and
connect the conductors, o ne
to each an tenna wire.

0 .'
0 .1 1
0 .01
0.007

80 met ers
40 meters
15 meters
10 meters

quency unt il the dip is bare ly
noticeabl e. Wh en the meter
reads at t he lowest po int , it is
tu ne d t o t he antenna's
reso nant frequency . Now
t une your receiver until you
zero-beat the meter's oscil 
lat io n, and read the fre
quency fro m the receiver 's
dial.

If you are checking an
inverted vee , leave it in pl ace
and co nnect a t urn or two of
wire across the end of t he
coa x. Coupl e the coil of the
gri d di p meter into thi s link ,
and spot th e resonant fre
quency as in th e preced ing
paragraph .

Once you have the res
o na n t frequency spotted,
you 're almost there . Now you
must adjust th e antenna
length to make it resonant
where you want it. If the
resonant frequency is too
high, the ante nna must be
lengthened ; if it is too lo w,
th e antenna must be short
ened. Just how much depends
on ho w far off the antenna 's
frequency . is fro m where you
wan t it. Find the difference
bet ween th e antenna's res
onant frequency and the
center frequency o f the band
you are using. Mult ipl y that
difference by the fac tor give n
bel ow:

The result is th e amount, in
inches, t hat must be taken
fro m or added to your an
tenna. Remove or add exactly
half th is amo unt to each half
of th e an tenna , and recheck
swr. If yo u did it right, you

common sense, ho wever, you
can do it yourself, and t here's
no t ime like the present to
learn . You will need a grid
d ip meter. Th is can be bor
rowed fro m a local ha m, if
yo u can locate one, or it can
o ften be located through a
ham club. You wil l also need
a rece iver with a fairl y accu
rate d ial. Never depend on
the dial cal ibrat io ns of a grid
dip meter unless it comes
from a com mercial lab. Even
then be ready to question it.

The swr of the antenna
can give you some idea which
way you wil l have to go . If it
is lowest at th e high end of
the band, the antenna is too
short; if it is lowest at th e low
end of the band, t he an tenna
is too long. To find out
exactly how much to change
t he len gth, you must find o ut
just where the an tenna is
resonan t. That 's where t he
grid dipper comes in.

Let 's fi rst consider t he
process of pruning a dipo le.
Suppor t the dipole, st retche d
o ut in a st raight line, at a
height where you can easily
reach it. Remove the coax
and short the t wo halves to
gether. Hold the gri d d ip
meter with th e coil just
touch ing, but not making
electrical contact with , the
cen ter of the antenna wire.
Very slowly tunc th e grid d ip
met er throu gh th e suspected
resonant freq uency of the
antenna. Yo u will noti ce a
prono unced dip in the meter
reading. Th e bottom of t his
dip is at the resonant fre
quency of the ante nna. Slow
ly mo ve th e co il away fro m
the ant enna, tuni ng bac k and
forth over the resonant fre-

'12 WAvE

Fig. 2. Inverted vee.

How to Tune Yo ur Antenna

Generally, most antennas
wil l work OK if cut from t he
basic anten na for mulas, or if
cut ca refully to t he sizes
given in th e preced ing para
graphs. Oncc.!n a while you
will fi nd one needs further
matching. We call the process
"pruning. " If the reflected
power meter indicates a
standing wave rat io of 2 or
h igh er, you shou ld prune the
antenna. If th e swr is 1.5 or
less, leave it alone. Be tween
1.5 and 2, it's you r decision .

It 's a goo d idea to secure
the help of an experienced
amateu r if you prune your
antenna. Wi th a litt le care and

Also, if it isn't tuned up right,
it can produce stray rf vol t
ages floati ng aro und yo ur
shac k and sho wing u p where
least welcome.

The length of an endfed
wire is the most to lerant of
mistakes (amo ng the three
ante nnas discussed here). In
fact, an experienced amate ur
can load up almost any ran
dom length of wire. Since it is
brought directly to your
shack, there is no feedlinc as
such . The tuner can be
connected to the antenna
wi th either 50 or 75 Ohm
coax, but not both .

For a tuner, you can use
th e "Lunch Box " tuner de
scribed in th e November/
December, 1975, issue o f 73.

Bring the coax from your
ante nna, or tuner, t hrough a
coaxial lightning arrester, a
low pass filter (if you use
o ne), and a reflected power
meter to th e antenna relay or
transceiver. Bring a wire fro m
the lightn ing arrester, and a
wire fro m each piece of
equipment, to a co mmo n
ter minal in your shac k, which
will be your prime gro und
term inal. Don 't depend on
t he shield in th e coax for t hi s
con nection. Run a hea vy
conducto r fro m your prime
ground terminal to your fi na l
eart h-gro und connect ion (a
water pipe, dri ven rod , or
several square feet of buried
screen). A good ground is
essent ial for the best oper
ation of you r station .

124' 7"
64' 11"
21' 11"
16' 6 "

80 meters
40 meters
15 meters
10 meters

The Inverted Vee

The inverted vee is a
variatio n of the d ipole th at
has provided excellent results
for a great many hams. Un
like the dipole, the inverted
vee is supported in the ce nter,
with t he ends staked in place
close to the grou nd. At this
point, I will caution you to
have the ends of the wires
h igh enough that yo ur
neighborhood ki d can't reach
th em. Otherwise, he' ll be sure
to grab them when you're
transmitting, to th e tun c of a
cou ple of th ousand volts.

The angle between the two
halves of an inverted vee

o
shoul d be between 90 and
120

0
for best resul ts. The vee

fo rm factor changes the
length needed to resonate
your antenna. Here are the
tota l lengths required for the
Novice bands :
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Fig. 3. Endfed wire.

your transmitt er and retune
for a dip in swr. You may
notice that you don 't neces
sarily get the maxi mum for 
ward drive at the same poi nt
where you get min imu m swr.
Red ip the plate luning of the
transmitter, and you're ready
t o go. With subsequent
changes in frequency, simply
touc h the tu ner capac itor for
minimum swr. It takes a bit
of pract ice to get used to
hand ling endfed antennas,
but those who have mastered
the art swear by them .

Having resonated an an
t en na, the next step is mu lti
band operation . With di po les
o r i nverted vees, t here's
noth ing at all wro ng with
connect ing several antenn as
to one piece of coax. Th ey do
become trickier to tune, how
ever.

T ra p a n te nnas simply
uti lize the frequency selec
t ion characterist ics of parallel
wavetraps to provide an end
of the anten na for one fre
que ncy while letting o thers
go on to the ends o f the wire .
These can be resonated in t he
same manner as dipol es or
inverted vees, remembering
tha t t he hi~ er frequency
portion, in t he middle, must
be reson ated first , the n t he
lower portion at th e ends.

Th e tech niques outlined
here have been very basic 
ol d hat to most amateurs, but
I hope the Novice reader may
find this art icle useful in
getting o ve r that all-impor
tant hurdle and getting on the
air.

Good luck , and welcome
to ham radio! -

Connect the antenna to
the tuner, disconnect the
transmitt er, and short the
coax con nec tor. Set the grid
di p meter to the center of the
band you are using. spott ing
the frequency on your re
ceiver. Coupl e the grid di p
meter into th e tuner and
adjust the ca pacitor unt il you
get an indication on the
meter. If th e meter seems to
be approaching an indic ation
with the tuner capac itor fully
meshed, add a turn to the
tuner coil. If the meter seems
to be approaching an indica
ti on wit h the tuner capacitor
all the way o ut, remove a
turn from the tuner coil.

Without a grid dip meter, or
after finding resonance with a
grid dip meter :

Red uce t he dr ive level in
your tran smitter as fa r as you
ca n and sti ll get rf out. (At
this point it helps if the t rans
mitter has alrea dy been t uned
into a 50 Ohm dumm y load .)
Set the swr meter fo r re
flec ted power . T une the
ca pacitor in the t un er for a
dip in SWf . If it seems to be
approac hing a dip with t he
capacitor all the way in , turn
off t he tr ansmitter an d add a
t urn to the t uner coil. If it
seems to be approaching a dip
with the ca pacito r all the way
out , turn off t he t ra nsmitt er
and remo ve a turn fr om t he
t uner coil. Ne ver touch t he
coil while the tra nsmitter is
operating. unle ss you get t he
jollies by bei ng tic kled wit h a
few t housand volts of rf.

Once the tuner is res
o na ted, increa se t he drive in
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the a~un t of differe nce
shown is more t han you 're
likel y to come up against.

With a grid dip meter:

Tuning A n Endfed Anten na

There isn 't mu ch need to
adjust the length of an endfed
a ntenna, since t he tuner
makes up for t hat. If you 've
never done it before, you
may want to tune your t rans
mitter into a dummy load
first. This isn 't absol utely
necessary, however. A grid
dip meter can hel p, but you
can get by without it. If you
don 't have some th ing to read
SWf, get it.
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will find a tre me ndous im
provement .

Example : Char lie Brown
fi nds his an tenna is act ua ll y
resonant at 6575 kHz. He
wants it reso nant at 7125
kHz. 7125 . 6575 = 550. 550
x 0.11 = 60.5. Charlie cuts
3014 inches fro m eac h half of
hi s antenna , and it wi ll res
ona te at 7125. The discrep
ancy has been exaggerate d to
better ill ustra te t he principle.

Example : Linus finds his
antenna is resona nt at 3875
kHz, and he wants it at 3725.
3875· 3725 = 150 . 150 x 0.4
= 60. He adds 30 inc hes to
eac h half of his antenna , and
it's resonant at 3725. Again,
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- - for the ultimate security system

Relay

Sound Operated

Fig. 1. Basic tim er circuits for the NE-555 . (a) Shows the basic
timer. A momentary LOW at pin 2 causes the 5 volt reed relay
(K) to pull in fa a time period equal to 1.1 RC. This circuit
connot be triggered afPin until the timing cycle is completed.
(b) Sho ws the addition o f a PNP transistor that permits the
circuit to be cont inuously triggered during a timing cy cle. A s
long as the input lows continue to arrive within the timing
period (again 1.1 RC), the relay will remain in the pulled-in
condition. The relay will only drop out i f a period of 1.1 RC
elapses between pulses.

R and a 47 mF capacitor for
C. the relay would pull in fo
1.1 (1xl05) (4.7xl 0.5) or
approximately 5.2 seconds.
By itself, this circ uit is not
ideal for VOX, for it is not
possible to ret rigger the cir
cuit until the timing cycle has
been completed. By adding a
simple PNP transistor. as
shown in Fig, 1(b). it is pos
sible to rctrl gger it. Thi s
circu it is widely used as a
missing pulse detector, for
the output will remain high
(relay pulled in) as long as
trigger pulses continue to
arrive. Used as a missing pulse
detector, one wou ld normally
set the ti mer for a period
sl ig h tly longer than the
expected interva l bet ween
pulses. As long as th e pulses
arrive on sched ule, the timer
is repetitively triggered, but it
will drop out as soon as a
pulse is missing from the
inpu t train. This circuit con
figurat ion can easily be used
in a VOX mode, for if we can
pull the inpu t low with peaks
in an audio waveform, the
relay will close and remain
closed as long as there is
audio input When the input
audio ceases, the relay will
drop out after a ti me period
determined by the RC for
mula noted earlier.

All that is required to con
vert th e mi ssing pulse detec
tor to an audio triggered
circuit is the addition of a
single transistor as noted in
Fig, 2. If this tra nsistor con
ducts, it wi ll tr igge r the ti mer.
By adjust ing the 10 k input
pot to just sho rt of t he point
where the timer is triggered 
in other words, biasing the
transistor to just short of the
point where it is ready to
take off - a very small audio
vol tage o n the input wil l
tri gger the t imer an d keep the
relay in as long as the au dio
signal is present. The circuit is
more than sensitive enough to
respond to a signal rapped off
the speaker leads of a moni
tor receiver, kever, intercom,
or what have you. Obviouslv,
if you want to use the relay
wit h a mon itor rece iver, t he
receiver should be equipped
with a squelch circuit, other-

when moni toring a channel
where rapid callbacks could
be expected, where data
dropouts might occ ur, or in a
VOX circuit where we would
want to avo id cycling the
re la y during momen tary
speech pauses. A great many
o f the circuits that can
accomplish the relay/time
delay function have several
drawbacks, includ ing undue
circuit complexity or un
wanted variation in the time
del ay. Wh il e looking through
applicat ion notes foe th e ver
sat ile Signctics NE-555 t imer
IC I

, I realized that this
chi p could be v.ery effectively
put to use in a VOX circuit,
something wh ich is probably
do ne every day in industry,
but an appli cation which is
litt le used in amateur designs.

A basic NE-555 timer
circuit is shown in Fig. 1_ If
the in put is momentarily
pull ed tow, the t imer will pull
in the reed relay for a period
determined by R and C in t he
timer circuit. The relay pull
in tim e can be co mputed
from the form ula t = 1.1 RC.
If we use a lOOk resistor for

.,.(B) ..
[l~

• • ,
do l!

J:' '",

-----ulJ ' J'

from any audio link, design
of VOX circuits for RM or
home brew sideband equip
ment - in short, lots of possi
bilities. In most of these
applications, it would also be
nice to have an ad justa ble
time delay so that once trig
gered. the control circuit
would remain act uated for a
set period in the absence of
further input, thus saving
wear and tear on the recorder

•
•

..• • ,
• u

J:' '", 1II ' I'

R<lJph Taggart WBSDQT
602 So. Jefferson 51:.
Mason MI 48854

T here are numerous occa
sions when it would be

nice to have a rel ay circ uit
that could be conveniently
t riggered by so und. Applic a
t ions include automatic re
cording of the output of a
monitor receiver that is not
equipped with a COR circuit,
automatic record ing of data

-ev

.,
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Fig. 2. (0) The basic audio operated relay . Q l is any general
purpose NPN transistor, while Q2 is an eaoalty non-eritical
PNP unit. The 10k input pot is adjusted (starting with 0 V on
the fuse of Ql) to a point just short of where Q1 turns "ON"
as indicated by K pulling in. The closer the bias is set to this
point, the less audio voltage at the input required to trigger the
circuit. K is any 5 V reed relay. With the values shown for R
(lOOk pot) and C (4 7 mF/20 V tantalum capacitor), timing
values from .05 to sligh t ly over 5 seconds can be achieved In
practice, t iming below approximately 0.25-0.5 seconds is
impractical as the relay will cy cle between sy llables. Values in
excess of 5 seconds can be obtained simply by increasing the
vatoes of Rand C. (b) Shows the addition o f a 22k series
resistor to the 10k input pot if a 12 V supply is used. If
voltage fluctuations are expected on the supply line, a 4-6 V 1
W zener can be added as shown. Adjust the value o f the series
resistor in this case to provide the proper regulated voltage at
the top o f the input pot with the expected supply variations.
The t imer will function quite well at 12 V if a suitable 12 V
reed relay is used at K. The diode across the relay coil simply
provides surge protection from the back EMF developed across
the relay coil and any general purpose 1 A diode rated at 50 or
more volts may be used

•

...,

in the circuit are easil y asscm
bled o n a small piece of perf
board and component placing
is no n-c ritical. This circuit has
been used ina varlet y of
applicat ions in my o wn
shac k, including making tapes
from the weather satel lite
receiver, logging call s on local
"c x peri men t cr" .. implex
channels, automatically re
cording weather alerts, and in
a variety of system control
applicat io ns. It works like a
charm despite th e minimal
compo nent investment! •

Reference,
Hanev, L . M . lEd.). 1973.

CaJecrro D igital Handbook . G. C.
Electronics. Rockford, Ill. • 63 c .
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retain its acc uracy with very
wide swings in supply vol tage,
but since the bias level is
crit ical for 0 , it would be
wise to include a 4-6 V zcner
on the input pot to sta bilize
the bias voltage in a mobile
ins ta lla tion or situat ions
where an unregulated supply
vo ltage is used . The ch ip will
handle virtually any reed
relays at 5 or 12 volts, but if
you should require a larger
rel ay in your applicat ion , you
should conside r using the
reed relay to t rigger the larger
unit or interfacing a tran sistor
at the timer out put to pull in
a conve ntional ope n frame or
plug-in relay.

The handful of parts used

typical reed rela ys. The timer
will operate qui te nicely at 12
volts, but in this case it is
wise to include a series re
sistor at the top of the input
pot shown in Fig. 2 (b) to
keep the base voltage to 01
at a safe level. The timer will

wise the background noise
will trigger the relay just as
effcc t ively as the voice signals
or data we wish to record.
The attack time of the circuit
is limited on ly by the pul l-in
t ime of t he relay, which is
vcrv shor t in the case of

VERTICALS . DIPOLES· TRAPS . BALUNS

ANTENNA SUPERMARKET P.O. B.. 1682

U6.9'
UI.9$
$111.9'

$ U .9 $
$111."
U6.9$
U $ ."
U • .9$

$36.9'
$30."
$. 1 .9 '
U$.95

" ." .

130'...
130 '
ss-

813/585.9688

fULL SIZ E DIPOLESMo_ ...... ..-...
o-tI O aO/1 ' 130'
0-40 . 0 , 1$ 66 '
0·20 20 3 3'
0-1$ 1$ 22 '
0-10 10 16 '
FU L L SIZ E PA RALLE L DlpOLES -
ONE F EED LINE
P080-00 ' 0 , ' 5 ,.. 0, 15
PO.020 .0,20,1$
P O S OI O 10/15,40,20,U,10
PD4010 .0,20,15,10

LIMITED VACE DIP OLE S
se.rec 160 1 3 0 '
sp·ao a0/15 63'
5"-4 0 . 0.1$ 33'

M:Sf'-1 SHOAT POLE COMf'AC T SVST EM
,," SP. I a0l7 5,.O,U 10' .... 1 .05

ANTENN A SHORTE NE R KITS _
Sa_ coHo • 'h. $ P " "5"_'" - u.. .."" y",,,
0"" ...,......
$ ' 160 160 130' 112 .95
5 .1 0 a0/1 5 U ' 111.95
5 -4 0 .0,1$ 33' $1 0 .9 $

T RAP DI POLES - A...... ... - . . . .. " ' 0 \10 - R.,."
1.,.1 11m"
TO-80000 80/75,.0
T 0-4020 .0.20

TRAPS ALONE
T .IO-O O a0/15,.0 71' 112.95
U 020 .0.20 " 0 ' $ 9 .95

' All-.... • .,.",n.UI ""r11 tM/u1l. No- I ..........
... ....-., "'_. __ton. IOU rty_ -'

.--. ~fO<1 for "'. ,... ''''''t. Can M U_ •
in""ftI v. .wARS. SWl- I

Largo, FL 33540
A I'

Z-l BALUN . ..... . . • , 19.95 """"""
1 , 1 ,atl o . , "I • • • 0 ' u",., I..... ' a ' .
" . " .. . llml TVI C04O ' 111"",. , .. II 1 1
.. owo,

FUL L S IZE VE RTICAL ANTE NNA
F " .. " .....t • • " a ... _ 1Cn . ....... . _ '19",.... ..,. 10,
"oo 1 0 - _ .011. 0< "al'\ - _ tu _ .. -
VSWR .... '''''' 1 .2 '1 ........." ,."" ...." .. -
f"',"" '0 "l>Oo<k_
MODEL ......0$ H T pR,CI:
fv ·201510 20.15,10 16' U t ."

C04O . ... c.a_ & c_nec 'o< -
RG5aAu •............. . 50' $."

100' 9."
AI ..mlnum ._a1 ..,.• -

No. a v. .... ,. _ •..••• , •. . 1 00' J .99
...... 10<> _ ••• •••• ••• , ••• 1 00' J .• 9

ApARTJIIE~T • PORTABLE _ TR AI LER
AV -l ALLTEI\I~A
lJM .n" poo-.a_ ...t _ - " .. _
..,,,.._ SiI' oo .... 100 . a~ _ ~ oo ....
"' - 1 0-1 0 _ ,.n - 0>_ !>e"'" I>Y ,t.,,·
." , , ,,,..ue , ..... - _ "'''a_ to 1,1 V$WR
a t any .,equency - 13 ' u ,,,,, •• ,........ ....."
_ U9'" _ "'. - un 1 0 I - U .. (10'1 ,'av"
u m n a" O oa", _ Mou,," IIy _ 'l' ou ..... l'Of'
C , ", 0 ' on 01 um.... ' '" oa" - No
...t t""., " - f,," 1.90'1 p ower IImll -
F"lIy m .. I." & ,udy ' 0 ' 09.' . 110" - No .a<ll...,.""1,.,, - Fo' ''' t o 5' ...Cka90 lor • .,y . . ...... 
" _oo,t . 0,,10" .,,1", to 3'
""OO,,L .... "10$ HT "RI~I

AV -I 10-10 13' (mul U 9 .9'

TO ORO EA - W", . po- PIto n.
'n<'u 5 ''' ....... - 0' ''01'' U 5 0 -
v ."' $3 PO - Flo """''' ''."'u 0 ,. ,

TRAP VER TICAL AlH E NNAS
No a nt "a .u.... -.. - F .." _ "owe' "....,, -
Full _ ... d ..."" ' 0< _.,,_ - No
' _ al. "QU"eo _ 1 , 1 v$WR ' 0 50 O H ,," '040"
,,"OOIEL .......DS HT "'UCE
'V·2U 20 1 $ 13 ' U._' $
'V-421$ . 0 2015 22' ...._,$
, v ·a. 2 U 10.0 2 015 30' $69 .9'

HloM PERFORMA NCE
COMPAC T VE RTICAL ANTENNAS
U " 0" lO4Od, ,, g' , , n" m.~.m .. m
. "lel.nc" - u •• 2 '" mo,. '0 t m • P~.'." ",."
_ No .n'."'" , .. " . , ......... - F oI... '0" P••k.,.
,,"OOEL 1I.. ...0~ H T ~ R ICE

C V · 16 0 rec U' $•• ."
C V·' O 10 20' 539.9$
C V -4 0 . 0 .1$ 15' U • .9$
CTV-IO-OO 110' .011$ 20' $59. ' $

AO·l _ 10 _ COO._ J(i1 _ ..... 1 0 -...
• _ _ 10 eR. A"'...... Su" It"'*, •••• $ 9 ."

_ ..,,_ 0.-. w_ _
11 ,10'011 '00 - Mo"". , ~ '" SO'y•••"

113 I S85-96ll8

A l l ",,;eM it>cfutH , ovnd POOt
ply. ell ,"o,"'t"', ,...t/tIo_

Inc... ... 1"'.'bOnk No. ... .. • • 90........ .".•• _
c , c 0< - 2. h ",,, "'10""'''' . 30 ""y
"' _F'" '. 1"'0: SA UC '" 10' ...........p

11.



the latest gear
for the VHF enthusiast

P ou l Pric;.

30 72.95
30 82.95
40 77.95
80 129.!!!>
80 139.95

Astron RS-35A $12 9.95
25 ADe Continuous
35 ADC Intefmittant
Recommended for up to
180 W amp's

Astron RS·10A $74.95
8 ADC Continuous
10 AnC Intermittant
Recommended for up to
70 W amp's

Westcorn
V HF Ampl ifiers
Model Band Emiuion P in
2M 3>< 30 144MHl FM 1 _ 4
2M 3_3Ol 144MHz CW·FM-5SB AM 1 _4
2 M 10><40 144MHl FM 2 ·10
2M l 5xSO 144MHl FM 5 - 15
2M 1S_SOl 144MHz CW-FM-SSB AM 5 ·1 5

WEITCOm

Power Supplies
Rugg ed ized DC
Ideal for VH F Transceivers
and Am p lifi ers

• 105-125 VAC, SOJ60 Hz
• Fold back current lim it ing
• 13.8 VDC±.OSV
• ULlist ed & computer grade components
• One ye ar w arranty
• 5 mV peak-peak max ripple

Astron RS-6A $49.95 Astron RS-20A $89.95
4.5 AOC Continuous 16 ADC Continuous
6 .0 ADC lntermittant 20 ADC Int erm ittant
Recommended for UP to Recommended for up to
30 W amp's & xcvr s 120 W amp's

_..-
" .. .... ...

Scan or Search

•

• uti lizes deluxe slide
m ount

• built in speaker
• mount attaches

securely to floor

ext ra s lide mount
bas e $8.40
stationary half of deluxe
slidemount allows use o f
radio in second car or
location

Gamber-Jcbnscn
Console floor mount
$31.50

Search Indicator

, .." ""IJ

- . g ••

Frequency Aeg ister

Gamber-Johnson
Deluxe slide mount
$17.88

• Solid snap in design
• Attaches to radio

mtg bkt (or directly
to rad io )

• Four rnolex pins for
power a nd external
speaker

• BNC AF slide
connector

• pigta il UHF
(50-239)
connections to
radio and anten na

• designed for
comm ercial use
thru 1000 MHz

10 day money back guarantee
full satisfaction guaranteed
Factory warranty on all it ems

Master Charge & B 01A
We ship prepaid in USA
Cali f. residents add 6% tax
Check w ith order or COO

la,sen~
ElectronICS.Y
La rsen mobile a ntennas
V. wa ve, 3dB gain, 200 W rating

LM-150-K 2M roof m ount $30.20
LM·150 wlmagnetic m ount $38.45
LM·1 50 wltrunk lid mount $37.90
for M otorola NMO type mount add $5. 25
220 MHz and 450 MHz avai lable at same price

ts Scanning LE.O: sChannel Panel

Sensitivity :
(20 DB quiet ing )

La VHF 0.5 iJ. V
Hi VH F 0.6 iJ. V

UH F 0.7 iJ. V

Frequency Range:
La VHF.. 30- 50M Hz
Hi VHF . 146-174 M Hz

U HF . 440-512 MH2

Program Panel

Regency Digitally Programmable Scanner
with Keyboard Entry spe cial $299

Model ACT·T·16K Selectivity
. .... ± 7 KHz (m in.) @ 6 DB

± 15 KHz (max.)@60 DB

Squelch: (threshold)
La VHF 0.4 iJ. V
Hi VHF 0.5 iJ. V

UHF 0.6 iJ. V

Search Scan Aange: (m ax j
La VHF 4000 channels
Hi VH F 5600 channels

UHF 5760 channels
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s)lnthesizer 220

Compata ble with virtually all 220 transceivers: Clegg. Midland. Cobra. etc. . ..

Th e Synthesizer 220 is a 1% meter frequency synthesizer. Frequency is adjustable in 5 KHz steps fro m 220.00 MHz
to 225.00 MHz w ith its d igi tal readout thumb whee l switch ing. Transmit offsets are digitally programmed on a
diode matrix . and can range from 100 KHz to 10 MHz. No add it ional co mponents are necessary!

SPECI FICATIONS

Pri c:e. and .pec:lfication. are .ubjec: t to c:hange w itho u t notic:e. export p rlc:.. lire . lIghtly h igher.

• Frequency: 220 - 225 MHz
• Transmit offsets : Simplex. +1.6 MHz. -1.6 MHz

plus 3 add itional field programmable offsets.
• Ou tpu t: 3 volts to a 50 ..... load .
• Input voltage: 11 -18 VOCat .9OOamps.
• Size: 8" long x 5W' wide x 2%" high

20.32CM x 13.97CM x 5.715CM
• Complete k it inc luding all electron ics. crysta l.

thumb wheel switch. cabinet. etc.
• Shipping weight 2 lb. 4 oz.

FEATURES

• T2L Logic
• Maximum offset versatility - easily prog rammed to

any IF and transmitter offset between 100 KHz and
30 MHz in even 100 KHz increments.

• Simple jumper wire change enables use on rigs with
18. 9. 6 MHz transmit crystals.

• All frequencies locked to one master crystal oscillator.
• 2 pole output filter on rece ive line.
• Virtually no measurable difference in spurious out

puts between crystal or SYN 220.
• Lockup time typically 150 mill iseconds.
• Easily interfaced to most rigs.

KIT $169.95 - Wired & Tested $239.95

IN AREAS NOT SERVED BY A VHF ENGINEERING DEALER, SEND THIS ORDER FORM.--------------------------------
O R D E R F ORM

THE WORLD'S MOST COMPLETE LINE OF

VHF· FM KITS AND EQUIPMENT

, en.~neer~n.

I tem Prlc:e ElII c: h Quanti ty Total Pr lc:e

Synth.'iz .... 220 K it $1 6 9 .9 5

Synthe.lzer 2 2 0
Wi red & T ested $239.95

Nom o Tota' _

BOX H I 320 WATER ST. I BINGHAMTON. NY 13901
Phone 607-723-9574

..-
master charge

. ... .... ... . . <...

•

Addrell Shipping -,-- _

NYS Rftident
C"V SIlI1a.Tex --- -

T otel
Sta te --:-,-- Zlp Enc:loHd _

MOlter Chlll rge o r
BankAmerlcerd No. _

Bank No. Expiration Date _



Traffic Handling

Explained

- - a lost art?

Ralph A. Giffone WB2YKG
963 £.1st J OStll Str~!
Brooklyn N Y 11236

I am sure that many of you
have heard the ter ms

ARPSC. AREC. and NTS. I
am sure that you were as
equally confused with those
terms as you were wi th these:
publ ic service , traffic han
dling, emergency communica
tions.

" what are they talking
about?" you have probably
asked yourself more than
once, but probably gave up
trying to understand soon
after.

I am going to explain
those terms and the ideas
behind them, with the hope
that it wil l cause you to take
an interest and pursue that
interest.

The National T raffic
System (NTS) and the Am a
teur Radio Emergency Corps
(AREC) are ac tually the
Amate ur Rad io Public Service

118

Corps (A RPSC) divided in to
two par ts: an emergency
d ivision (A REC) and a traffic
division (NTS) . Th e AREC is
u su al ly d orm ant during
normal t imes (no emergency) ,
whe reas NTS is always ac tive.
This does not mean, however,
that the AREC is not ready.
It's standing by, to be acti
vated in an eme rgency .

Since my main ob jecti ve is
to get you int o t raf fi c han
dlin g. I will try to give you as
com plete a back wound of
NTS that is possible without
getting too technical.

The NTS is a major net 
wor k composed o f many
smal ler, interdependent ne t
works (nets, for short). These
smaller nets are cat egorize d
(from biggest to smallest) as
local nets, section nets, region
nets, and area nets.

The purpose of NTS is to
handle t hird party traffic
during normal times and ,
ult imatel y, to pass emergency
t raffic dur ing em ergencies. By
passing traffic, we not only

perform a public service, but
we also train for the t imes
when there can 't be any
mistakes, those life and dea th
situat io ns that we ca ll emer
gencies.

You say you don't know
what third party traffic is?
You may think of third party
tra ffic as any communica tion
(phone patches, radi ograms,
e tc .] transmitte d via ama te ur
radio for a third party (some
one ot her than yourself). The
bulk o f the traffic hand led on
NTS are "radiograms." These
radiograms (written messages
in a standard form) may be
relaye d to their des tination
by way of the National
T raffic Sys te m.

Let 's sec how NTS "gets
you there" (your message , I
mean) .

Le t 's assume that you are
living in New York City.
Your neighbor wants to send
birthday greet ings to her
Aunt Enna in Los Angeles,
Califo rn ia. Here 's ho w yo ur
message gets to Califo rn ia:

First, you must put the
message in the ARR L's
standard amateur message
form (a minor and simple
tec hnicality). Next thing you
would do is check into your
section net , which is, in th is
case, the New York City
Long Islan d Section Net
(NUl. A section net is com
posed of people from their
res pective ARRL sect ion
(NLI in th is case). If you have
any traffic whose destinatio n
is with in the section, it can be
passed direc tly on your sec
tion net.

Since your message is for
California, and not within the
NLI section, it must be taken
to another net - a region ne t.
A region net is composed of
represe nt at ives from eac h of
the respect ive sect ion nets of
that region. (By the way , this
representative is called a
liaison, and is the person who
brings all the outgoing traffic
of one net to another ret.]

Since the NLI sect ion is
part of the seco nd regio n, all
t he t raffic coming fro m this
net must go to the second
region net (2 RN). The liaison
appointed for that night will
take your message from you,
and then check into 2 RN
with that same message.

There arc four liaisons who
chec k into the secon d region
net, o ne from the New York
State Section Net (NYS), one
from the New Jersey Section
Net (NJN), one from NLI
(the one that you check
into) , and a station that will
go to the Easte rn Area Net.
Now ... if there is any t raffic
for any o f the sections in the
second region , it can be
passed directly on this net.
For example: The NYS
liaison has one message for
New Jersey. The liaison from
NjN will take this message.
He will take it back with him
to his sec lion net, when he
checks in later, to be de
livered to the proper town.

If there is any traffic
whose destination is not
within the region , it must be
taken to yet another net , t he
Eastern Area Net (EA N) .
Such is t he case wit h your
message. Your message is for



ARRL Operating Form #9 gives y ou the standard amateur
message format. On the opposite side are Q signals and
abbreviations for traffic net use.

Traffi c handling is fun . I
cannot actually pinpoint the
reason, but once I started, I
was hooked.

By this t ime, I am sure
tha t many of you would like
to know more.

The fi rst net that you can
actuall y check into is the
sect ion net; it is unwise to
check into a hi gher net if you
lack the proper experience.
The sect io n net is, as l said
befo re, composed of people
from your respective A RRL
sect ion. Most sect ion nets
have a roster of abou t 30
people, but th is usually
depends on what the ham
population is in that area.
You realize, of course, that it
is a rare occasi on when more
tha n half the ncr's member
ship chec ks in on any given
night (this is especially t rue
on CW nets). A sect ion net
with a roster of thi rty will
usually average six to twe lve
chec k-i ns per night .

poses (in my eye) of NTS and
traffic handling: public ser
vice, emergency com munica
t ions, and fun .

Most nco -hams have a d im
view of amateur radio be
cause their only experience
wit h radio has been that of
TV l an d RFI. Handling their
traffic shows them that ham
radio has a purpose, and can
be useful to them . I used to
have a proble m with my
neighbor, but once I started
handling her traffic. she never
mentioned anything again !

Knowing how nets operate
and how you yourself must
act on a net increases NTS's
e ffec t iveness during emer
gencies . We are not usually so
luck y: Many ine xperienced
people check into nets [want
ing to help, of course), but
usu ally decrease the net 's
effi ciency because of th is
inexperience. A well-trained
amateu r is NTS's biggest
asset.

checkwho

reverse order : Fro m PAN (an
area net), to the sixth region
net (a region net). to the
appropriate Cal ifornia section
net.

The people
into this sect io n net are
people from all over the sec
tion . A station in Los Ange les
will check in and ta ke you r
traffi c. Thi s stat ion would
then deliver your message to
your neighbor 's Aunt Enna
by telephone and/or mail. He
will usually take the t ime to
explain how the message got
there, so as not t o baffle its
recipient.

That is how your traffi c
gets from place to pl ace
with in the National Traffic
System . Would you believe
that this usually takes place
within abou t three ho urs?

There are thr ee major pur-

California, and that is ce r
tainl y not part of the second
regi on. There will be a liaison
at the second regio n net who
will ta ke your traffic to t he
Eastern Area Ne t.

If you ca n see the pattern
now, you will note that Cali
forn ia is not part o f the EAN
either, but must be sent to
the Pacific Area Net (PAN).

When the liaison with your
t raffic chec ks into EAN, he
wi ll relay the message to an
operator in the TransCon
t inen tal Corps (TCC). TCC is
the organizat ion that rel ays
messages to and fro betwee n
PAN, CAN, and EAN
Pacifi c. Cent ral , and Eastern
Area Nets respective ly. The
message wi ll then be sent by
way of TCC to the PAN.
Your message t hen undergoes
the previous processes in the
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A radtoqram message blank. Although not necessary for handling traffic, they do giw your
messages a "spiffy" look.

and exampl es se t by the
experienced. Believe me,
everyone is usually willing to
help.)

The slow speed ne t used to
mai nly train Novices, Gen
erals, etc., but no w w it h the
new regulations, even Tec h
nicians can check into slow
speed nets. Take my word,
traffic handling will increase
you r code spee d by pl enty,
and if you 're a Tech or
Novic e wh o want s to
upgrade, it will help a lot !

In time, if you become
deeply involved in t raffi c han
dlin g, you may find your
name printed in QST on the
Public Service Honor Roll
and Brass Pounder 's League.
But don 't think that your
name has to be there to be
important. The fact is that
every single person is impor
tant whether he passes thou
sands of messages or just one.
Remem ber that witho ut all
the little people, the big
people would have no one to
relay their traffic to! No man
is unimportant in NTS! No
man is all-important , either.
It's one big team doing a
public service.

T raffic hand ling is sure ly
so m e t hing wor th loo king
into. Not only can you per
form a public service, you can
also better yourself in one
way or another as well. Don't
think that you cannot be
used if you don 't have traffic;
that's not true. NTS needs
stat ions from everywhere to
take traffic to everywhere.
There is nothing preve nti ng
anyone from tur ning" on his
r ig and checki ng into NTS. -

0 ......,.

~•
• •~.. ..<0

1 0 Z

approximately 18 wpm an d is
usua lly com pose d of ex
perienced traffic handlers.

A very valuable net to
those beginning in traffic
handling is the slow speed
net. The slow speed net serves
man y purposes. One of its
grea test purposes is to train
inexperienced rookies and
t urn them into vetera n t raffic
hand lers. This net is fo r
ma ki ng mis takes and no o ne
will look do wn on you for
making them. (Do n 't get me
wrong. I am not say ing that
high speed nets a re for the
experienced and that slow
speed nets are for the inex
perienced onl y. This would
be te rr ible. T he inexperienced
must learn t hrough the hel p
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phone nets usually meet on
4 0 me t e r s (for obvious
reasons) .

There are generally three
types o f traffic nets: CW nets,
phone nets, RTTY nets. All
are quite useful , but fo
different purposes. RlTY
comes in handy when you
have to handle bulk traffic,
that is, many messages all at
once. Tape operation gives
t his a dvantage. Unfortu
nately , there are very , very
few RTIY nets in NTS.
Phone nets, as well as RTIY
nets, are mainl y fo r those
who are experienced in traffi c
handling. CW net s are o f two
kinds: high speed and sl o w
speed. The high speed net
usually operates a! a speed of

•
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If you arc in the dark as to
what net meets in your area ,
you might send for the
ARR L Net Directory (an
SASE will bring a quick
response). This lists all NTS
nets, as well as other nets
which do not have traffic
handling as thei r main pur
pose. The net directory will
help you fi nd any NTS net.
They are listed by state an d
freq uency as well as by the
net 's name.

Most sect ion CW nets meet
anywhere from 6 pm and
later (usually) and are almost
exclusively on 80 meters. The
phone nets, however, are of
di fferen t case. They usually
meet during the day or in the
Iate afte rnoon. The area

SENT
REC'D

W hen you're soldering
small components, it

can be a job to hold them,
the soldering iron or gun, and
the solder. The easy way is
with a vise made with two
spring-type clothespins.

Cut one leg shorter than
the other , and then usc small
brads to nail the longer ends
to the side of a small wood
block. Pl ace the item with in
the jaws of the two clothes
pins while you solder. w

Harry J. MilJe r
991 42nd S I.
Sarasota FL 33580

The Third Hand

- - how many times?
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Now It's Crystal Clear
Yes. now ICOM helps you steer clear of all the hassles of channel crystals. The new
IC·22S is the same surprising radio you've come to know and love as the IC-22A.
except that it is totally crystal independent. Zero crystals. Solid state engineering
enables you to program 23 channels of your choice without waiting. Now the
(COM performance you've demanded comes with the convenience you've wanted.
with your new IC-22S.

VHF/UHF AMATEUR AND MARINE COMMUNICAnON EOUIPMENT Distributed by :

IeOM
ICOM WEST, INC.
Suite 3
13256 Northrup Way
Bellevue . Wash . 98005
/2(6) 747-9020

ICOM EAST. INC.
SUite 307
3331 Towerwood Drive
Dallas. Texas 75234
(214) 620-2780



W. J. Prudhomme WB5DEP
140 5 Richland A ve.
Metairie LA 70001

General Requirements of a
Security System

Most of the commercial
intrusion alarms on the
market today generally fall
into one of t wo categories:
1. Inexpensive alarms wi th
an external key switch and no
time delays, and
2. Mor e ex pe ns i ve
"e lec t ronic" alarms with
exit/entry time delays and no
external key switch.

The fi rst (whic h I will
refer to as key switch alarms),
while being low in cost , are
sometimes ineffective because
of the visible external key
switch which tips off the
ri p-off artist. He will usually
do one of two things. He will
reach under the battery com
partment from beneath the
vehicle and cut the battery
cable, which disables the
alarm. Or he can break the
win dow, climb in, and ma ke
off with your rig without
opening the door or setti ng
off the al arm.

On the other extreme, the
electronic systems wi th exit
and entry delays have no
visible key switch to tip off
the burglar. This type is
usually very effective because
of the element of surprise,

wh ile, but we can always go
one step further and include
some type of security system
as a dditional insurance
against unwanted intrusion.
Granted, if someone wants to
break into a vehicle, nothing
can really prevent him. How
ever, if a security system in
the vehicle goes off making
some loud noises, most rip
off artists will usually run for
cover, particularly if the
attempted burglary is in an
area where an alarm will draw
a lot of attention, such as
parking lots and busy stree ts.

The subject of building an
electronic security system is
not necessarily a new one,
bu t th ere are new and unique
ways such a system can be
d esigned and built. This
article describes a solid state
securi ty system designed
aro und simple CMOS NOR
gates for the ultimate in flex
ibility and reliability .

o HC.... .

f" .H C

gravi ng driver's license num
bers both outside and inside
the unit and installing a quick
disconnect mount to allow
the rig to be easily removed
and stored in the trunk. In
add ition, borrowi ng an idea
from the CB marke t, there
are a few swivel antenna
mounts on the market that
allow VHF antennas to be
folded into the trunk al ong
with the tr ansceiver .

These measures are wort h-

As a result of this proble m,
many hams are tak ing pre
ventive measures to protect
their val uable property. Some
of these measures include en-

Fig. 1. Schematic diagram.

ham rigs are being stolen to
day than were stolen a few
years ago before the rise in
popul arity of CB radios. The
reason, as we are all aware, is
that ham rigs are sometimes
mistaken for CB rigs and are
ripped off just the same.
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Security Systems

Vehicle

- - protect your rig

T he theft of radio equip
ment and other such

valuables from vehicles is a
current problem that is get
ting more serious wi th every
passing day. We are all con
cerned with this problem, and
rightly so, because if some
one's vehicle hasn't already
been burglarized, the odds are
that sooner or later it will.
That may be a pessimistic
statement, but we may as
wel l face facts: More mob ile

122



.J

01

Mf G I

3
t-12 V

( T HROUGH
SPOT SWITCH)

o
o

01 0

I MTG

RELAY
~

COIL

I 1 I,-TO EXTERNAL
SOUNDING

DEVI CE

•

-

sister connec ted to the out
pu t (pin 10) of IC1b. T his
begins the ent ry time delay
seq ue nce. Also, since bo th
inp ut pins (1 and 2) of ICl d
are also connected to p in 10
of IC1 b, the output of ICI d
(pin 3) switches to a lo w
state, effectively grou ndi ng
the cathode end of diode 01 .
When th is happens, the input
of IC1b is la tched to a lo w
state and will remain that
way until the alarm is reset
with the hidden switch. The
alarm sequence will continue
regard less of any subsequent

470
• .F

JUM PER

R.
~

RIO
J

high logic sta te. Since the
o utput of a NO R gate is low
if eithe r or bo th inputs are
high, the output of IC1b will
remain low for the durati on
of C1 cha rging and rega rdless
of whether the door switc hes
are o pened o r closed.

However, once C1 is full y
cha rged, pin 8 of IC1 b is low,
and opening a door will cause
pin 9 of ICl b to also become
lo w, When t his occurs, the
output of IC1b becomes high
and two add itiona l thin gs
happen. C2 begi ns charging
th rough the 680 k (R8) re-

•
'0
.F

Fig. 2. Printed circuit board layout.
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well as an automatic shut
down t ime delay for the
sou ndi ng device.

Two types o f sensor inputs
are provided : one for u n
grou nded door dome light
switches usually found in
Fords, and one for the
grounded type door switches
such as in General Moto rs
cars. When the hidden switch
within the vehicle is switched
o n, C 1 b e gins charging
through a 680k resistor to
ground. However, un til C1 is
fully charged (about 15-20
seconds), pin 8 of IC1 b is at a

but can be expensive to
purchase. In fact, the high
cost of some of these so phis
t icated alarms has kept man y
hams from having the kind of
protec tion they really need.

One solution to this pro
blem is to build your own
electronic system, thus keep
ing the cos t low an d pro
tec t ion h igh. Some of the
features tha t an electronic
alarm system should have are
as follo ws:
1. Be able to operate ove r a
wide voltage range and with
stand the harsh electrical en
vironment of a car's electrical
system.

...'" Exit and entry time delays
.v elimina te the need for an
exte rnal key switch. The
alarm is to be activated fro m
within the car, before leaving.
3. To com ply wit h the laws
in some sta tes, the alarm
should have an automat ic
shut-off feature to turn the
alarm (horn , sire n, etc.) off
after five mi nutes of sound
mg.
4. There should be negligi ble
power drain o n the ba ttery
un t il the alarm is t riggered by
an intru der.
5. The alarm should be easy
to bu il d and install, in addi
tion to bein g low in cost.
6. Once the ala rm is t riggered,
th e o pera tio n sequence
should be automa tic and not
affected by subsequent open
ing or closi ng of doors.

The ala rm desc ribed in this
ar ticle meets the above re
quirements and uses only two
CMOS integrated circu its.

How It Works

Referring to the diagram
shown in Fig. 1, the heart of
the alarm system is comp rised
of two CMOS C0 4001 2-in
pu t quad NOR gates which
provide the switc hing logic
for the syste m. These devices
can operate over a wide vol
tage range (+5 V to +15 V)
and are ideal for au tomotive
applications.

The first C0 4001 provides
the sensor interface, latching
circuitry and exit/ent ry time
delays. The second C04001
provides the out put (thro ugh
a transistor relay switch), as



in this featu re, drop me a
self-addressed stamped en
velope, and I'll send you a
schemat ic d iagram of the cir
cuit.

If the actual load of the
alarm sounding device is
greater th an 3 Amps, and you
want to build the alarm wi th
th e internal relay, just use its
contacts to co ntrol a heavy
duty relay at the load. In this
way , the amount of current
to be switched is li mited o nly
to the rating of the co ntacts
at the source.

The pri nted circuit is
etched from a 3" x 5" phe
nolic or epoxy glass blank,
using standard pract ices. It .
strongly recom mended t:.,
IC soc kets or molex pins l

used for th e two ICs. The
obvious reason for this is to
allow replacement of the I( s
(and also to pro tect the sensi
tive inpu t terminals fro m
static elec tr ic charges duri ng
soldering).

Checko ut and Installation

After the circu it board has
been etched and wired , it's
time for the initial checkout.
First check out all con
nections, and, when you are
sat isfi ed there are no wiring
errors, insert the ( 04001 s,
avoiding any hand co ntact
with th eir input pins. Then
apply power to the circui t (-V
to pin 7 and +V to pin 3 on
the external terminal strip,
temporarily eliminati ng the
hidden SPOT switch to be
used in th e actual install a
t ion) .

Next, wi th an ohmmeter,
check the relay co ntacts. Pins
5 and 6 should indicate a
closed circu it, and pins 6 and
4 should indicate an open
circuit. After th e initial entry
delay period, use a jumper
wire to momentarily co nnect
input pin 1 to +V. This
should start th e alarm se
quence, and after 20-30
seconds, you should hear the
relay operate. Check th e co n
tacts with yo ur ohmmeter.
Pins 4 and 6 shou ld remain
closed for about 4-5 minutes
and then reo pen.

Nex t, remove power and
short pin 3 to grou nd to

Although the circuit de-
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Const ruct ion Details

The security system may
be built in a 6-1 /4" x 3-3/4"

Fig. 3. Component placement.

Front view of the security system control unit showing the eight-terminal barrier strip for
external connections. Note that one row of screws has been removed and a small hole drilled
through each terminal opening into the box. Leads were then brought through these access
holes and soldered to small solder lugs for attachment to the remaining screws.

closing or o peni ng of doors or x 2" plast ic instru ment avail- scribed works exceptionally
sensors. ab le fro m most electron ics well with the relay shown,

If the hi dde n switch is not parts su ppliers. Th e layout is you may want to subst itute a
r ea c hed in t ime (15-20 not par ticularly critical. Fig. 2 N3055 power switching
seconds), IC2d turns on the 2 is an example o f a typical t ransistor in place of th e reo
relay th rough Q1 . This turns PC layou t fo r the circui t. The lay. This will make the uni t
o n the alarm sounding device, layout will easily fit into the co mpletely solid state and
which remains on for the above plast ic case . Actua lly, able to switch a load greater
duration of th e cha rging of the entire un it could be co n- than th e 3 Am ps limita t ion of
C4 (approxi mate ly 4 to 5 structed much smaller than the relay co ntacts. Wi th a
minutes). the example in this article by slight redesign of the circui t

redesigning the PC layout for board, the 2 N3055 could be
a more com pact arrangeme nt. mounted in the same area

previo usly occupied by th e
relay. If anyone is interested

ALAI'lM
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This photograph shows a top view of the PC board with the components in place. External
connections are made to the board through the terminal strip on the opposite side of the
aluminum panel.

All resistors are Y. Watt. 10%

•

R.ferences

1. " 20 Easy-To- Build COS MOS
Burglar Alarms - Part 2 ." Radio
Electronics. A.M. Ma~ton . May .
1975 , page 48 .

ncct the output of this IC1c
to input terminal 1 on the
circuit board. As long as all
swi tches are closed, the
inputs are high and the out
put of IC1c is low. If a door
is opened, the out put of IC1c
goes high and the normal
alarm sequence is started.

As you can see, this circuit
is very versatile and may be
adapted to just about any
alarm application . -

12.000 Oh ms
22.000 Oh ms
680,000 O hms
620 ,000 Ohms
2 2 megohm s
1200 Ohms
120 ,000 Ohms

l N914
l N4oo1. 1A@l l000volts PIV

2N2222A NPN transistor

Parts List

30 uF @25voltselectrolytic
0 .01 F bypass
470 uF @ 2 5 volts eiecrrc ivr e

CD4oo1AE quad 2-input NOA gateIC1 , IC2

0 1, 02
03

trou blefree operation, and
hopefully will someday foil
the plans of any would-be
intruder. If it prevents an
unau thorized en try on just
one occasion, it will have
more than paid for itself. In
fact , the cost to build this
system is so reasonable that
you may want to build an
o ther for yo ur home, apart
ment or campe r. Power dra in
is so negligible tha t it can be
operated fro m lantern bat
teries for years. Just use NC
magnetic reed swi tches in
series from +V to the input of
the unused IC1c. Then co n-

ci . C2
C3
C4

01

Rl , R2 , R 3 . R6, A9,
R1 3 ,R15,R1 6
R4
RS
AS, A14
A7, Al a
Rll
R12

•

will be to pin L (Note that
this connection should be on
th e load side of the switch as
shown on th e schematlc.) On
the other hand, if your car
uses grounded type door
switches, input pin 2 should
be used,

To co mplete the instal
lation, you may want to add
door 'switches to the two rear
doors, trunk, and hood for
tota l protection. As before,
match th e new door switches
to you r existing door switch
es and con nect to the
appropriate input terminal.

Thi s secu ri ty system
shou ld provide years of

,,.
I

discharge the electrolvtics.
This would be accomplished
automatically when the unit
is operated with the hidden .
SPOT switc h (see the
schematic diagram). Then re
store power and wai t for the
initial ex it time delay to re
set. Repeat the previous
check for input pin 3, but in
this case momentari ly con
nect the jumper from pin 3 to
ground. After the entry time
delay cycle comple tes, the
ou tput con tacts of the relay
should close and remai n
closed for 4-5 mi nutes. This
completes the in itial chec k-

.,......li"Jt and the unit is ready for
installation in to your car.

External connections are
made through the barrier
terminal strip as shown in
Fig. 4. Power for the uni t is
derived from the car's fuse
block, from a terminal that is
not switched by the ignition
swi tch.

The actual location for the
unit may be anywhere in the
vehicle that is away from
view and preferably not easily
reached. Also, the hidden
switch should be installed at a
convenient location that is
not obvious to an intruder.
The only remaining con
nection to be made is to the
dome light circui t. Depending
on your particular car, this
con nection may be to in put
pin 1 or 2 but not both. If
your car uses ungrounded
door switches, the connection

Fig. 4. External connections (not to scale). "Connect terminal
I or 2, but not both, to the appropriate door switch (l for
ungrounded and 2 for grounded type switches).

R L·t SPOT rel ay w it h a 12 volt coil (Burstein.Applebee stock number
19A1B23-31
MiK IC seekers, p las ti c instrument case, terminal nrip, circuit board

,,.



• 6 THRU 160 METERS
• twoMODELSAVAILABLE
• RECOMMENDED fOR

RECEIVER USEONLY
• INCLUDES POWER SUPPLY

.,

MOR-GAm HD DIPOLES . . • 0... ....1 th9 1-'" ot
...,.,......1(1.... 110I1 ·...... dopoleo. • MuIt.-lIlIncl. Mull'
1' ''lV. ney, • M..;mum """ i.ney _ no trap•• 10od,"II co,,~
0' . tll b•. • FUl ly ....mbled I~d p,,,,u~ed - no m... u ,i~Q.

no cu.. i ~... . All _th., , a,ed _ 1 l(W AM. 2.5 l(W CW Ot

PEP SS9, • Pr"". ~ _,Otm - mo•• t""~ 15,000 ""..
... '-',_iod • P.....~ 0 1 tl\9 IvII eapm,,,.... of
.<><Ioy •• !>b9.... ><con. • One _ .." _ .._ on all
__ • u.-.. cootlbt..-hl _ on "'" _ lodIv
• Fast QSY _ no _ _ ....""""11- • H..,..... _ t anco
lOt .... Noo fCO . ..... , .. tI>9 h " . Clnl Cp_

,-'

• •
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MODEL PLF empl oys a dua l gate FET providing noise
figures of 1.5 to 3.4 db.• depending upon the bo nd .
The weak sig na l performa nce of most receivers as well
a s ima ge a nd spurious re jection are greatly improved .
Overall gain is in excess of 20 db. Panel conta ins
switching that tra nsfers the ante nna direct ly to the re
ceiver or to the Preamp.
Model PlF 117V AC. 60 Hz. Wired & Tested $44.00

ALL BAND PREAMPLIFIERS

1. Drop·'esistant, h and1ize Y·O-M wit h high· impact thermoplntic
,_.

2. 20,000 Ohms pet volt DC and 5,000 Ohms pet vo lt AC; d iode
overload protection w ith tused Rxl Ohms ,ange .

3 . Single range switch; direct reading AC Amp ' ange to faci litate
cramp-on AC Ammeter usage.

RANGES
DC Yolts: 0-3·12-60-300,1,200 (20,000 Ohms per Void.
AC vere: 0·3·12-60-300-1,200 15,000 Ohms per Vo lt l .
Ohms : 0·20k-200k·2M n ·2OM n 1200 Ohm center scale on low
rangel .
DC Microamperes: 0 -600 at 250 mV .
DC Miliiampllr llS: 0 -6·60·600 at 250 mY.
Accuracy : ± 3% DC; ± 4% AC; (fu ll scale).
Scale Length: 2·118".
Mete, : Self-shielded: diode overload p ro tec ted; spring backed jewels.
Case : Molded, black. high impact thermoplastic with slide la tch
cover for access to batteries and fuse, 2·3/4 ·' w x 1-5/1 6" d x 4 ·1/4 ·'
h.
Batteries: NE DA 15V 220 (1 ), l %V 9 10F Ill: Complete wi th 4'.-.--J
leads, alligator clips. batte ries and instruction manual. Shpg. Wt . 2
res.
Model 3 10 Ca t . No. 3018 S53.00

Get the RIGHT START!
With a NY E VIKING Code Pract ice Set you get a sure, smooth, soeeo-x model
J 10.()() 1 transmitting key, a linear cirCUIt o sc illa tor and amplifier. with a built -in 2"
speaker, all mounted on a heavy duty aluminum base with non-skid feet . Operates on
standard 9V transistor type banerv (not includedl. Uni ts can be connected in parallel
so that two or more ocerators can practice sending and receiving to each other. List
price , $ 18 .50 .

Rec. F req.
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c., '0·"" s... ..;-., _.,,-

MOO EL ."'''DS . R'Ct ....( ' GMT U "CTH
l....,.." (0< KS' <r, ... ."
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IIIHOHD 110140" 5 ,,~ 4111 '5 691110
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· ' 10 ' 0 HO 10 00120... . ~ .. ,O ,,~ ~, ~ " '7'.0

NYE VIKING CODE PRACTICE SET

Xmit Freq .

Tufts R adio Ele ctronics. 209 Myst ic A venue. Medford MA 02155. (6171395-8280

GENERAL MULTI.pURPOSE V·OoMs. DROP RESISTANT. HAND SIZE. MODEL 310 V-OoM .TYPE 3

Mak e/Model

Tufts Radio Electronics. 209 Mvsti~ Avp.nup.. Mp.rtfnrrl M.6. n?1~t;.. fa1"11 ')01:: o.,on

'*OTES
1 Model. poeloced· • • • w ill b9 ....,_ In1_

7 "'.~. __ • • 11I". ..' .ed ,1> c..~_ lull'-
3, "" m.",.... CI ~ be 1v, ,,, .1>9d ,tIl • SO-2J9 I .

c"" . ..1connoe.", "' odd,..o ....1cool. TP19 SO-239 m ..
w" h .he " .nda,d PL·259 mal . co..,. 1cable CoMacIOt,
T. Otd." th ,. 1..,<>tV i~'lIl1od Ol'l Oot>, odd 'h. I.. ,..." .
all _ ...,mbet h_p1. 070 HOIA.

• 75 _ ••• ""<>tV n.ned .. rnatII.... llISO
.HI, ISPI -. .. , tu,*, ' • ..-ate " lIlOO
'HI SO _ ... "'<>lotI. _ , t_.. rnatII" ..

)&5,() 'H. S- VSWR CUf_ tOf 0 _ ,....,......... "'II-

No. 114-404-002 518.50

EXCLUSIVE 66 fOOT.
15 THRU 10 METER DIPOLES

\ ' \,umARO;u'o~' " Bo od 0 0'"

\~ TWO METERS Motoro la HT 220 Cry sta ls

fill( C~YSTAlS IN STOCK In St ock!
Standard . leom . Heathkit . Ken • Clew • Regency . Wilson. VHF

Eng • Drake . And Ot heu ' S4.50 @ lifetime G uarantee



"

"

"zs
eo
s

eo
' 0
es

"

,,,
",

",

. . .... H .
_.~-

A STATIC
MICROPHONES

6M Con ...e rter
2M Co nvert er
F M o.tac:tor
AuxlSW Cr..."tal"
AM ,W Ide f ilte ,
600 1-1, CW f ilt..
F"-' F ilt..
Sneake,

','''<~l /'10 J./l5!l.110
eo . ~.... " .. .. .

MasterCharge
American Express
BankAmericard

accepted on
MOST items!

Pr ice" F OB Medford MA.
All u ni ts C.lI n b e sh ipped
UPS . MA res iden n add 5"
sales tax. Min imum $3 .00
for "hipping & handling on
all orders. $ 10.00 mer chan ·
d ise min imum please.

AceestOri... :
fC-6
f C·2
f M-1

VC500 S

'0" 0 ·100
YP-150
YC -601

vc 500 E

Xf -30B
Xf -3OC
Xf ·30D
S P· 10 1 8
FL· l01
S O L ID S T AT E 16 0-1 0 M
T R A NSMITT l"R
Acc""o,i",, ,
R fP ·101 Rf $peach Pr oce".or
MONI TOR/TE ST EOUIPMENT
vC 500 J 500 MH~ (t o PPM l

Co unl e ,
eoc MH, n PPM I
Coun...
500 MH, to.oz PPM )
Coonl.. 537
Mon i'Of Scope 199
Oummv Load/Watt Me'e r 69
Oigi tal Readout
( 10 1/4 0 1 "",iM )

V HF fM & SS8 T RA NS CI::IV E RS
fT -620B 6M APA/CWISS8
fT ·221 2M AM/fM/CW/SSB
Ace_or;"' ,
M"-'8-4

Zip _

$43.95
Kit

A LOT o f a n t enna i n a LITTLE space
New Shnky !D dipole· with helieal
loading radiates a good signal a t 1/10
wavalength longl

SLINKY!
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SILVER EAGLE - $69.95
T -U G 8 _DI 0 4 . tr.nsi.storind ••• •• • • • • •••• $48 .60
T .U G 9 -DI04. "Golden Ea&le;' tr.nsistorlnd $95.40
T -U G 9 -DI04 . " S iI...e r Ea&!e.·· t ran"lsto rized . $69.95
U G ·D I 0 4. cera mic o r <:rysta l ••••• . .•••• " • $ 4 2,60
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"ng,GO
S.69OO

XCVR W/ O PrOCllU(l'

16Q2M!SW Pl CVPI

160-2M/SW PlCVR
15O ·l(IM 40WPEP
15O-IOM 4O'NPEP 0".' . 1
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XCVR W/O Procuoor
AC Onlv. Leos Mi k.
Linear Am plif ier
6 M Tran....rt. r
2M Transv.rter
Exte...ul VfO
Spoakar
Sneaker/Pate t>
"-'o nitor Scop.
Dynamic B..... Mik.
Coo ling fa n
Mobile Moun,
R f Spaect> PrOCa$llO'
600 H, CW Fil'er

160M-10M Trameeiv.r - 200 WPE P S769
160M-10M Transe.iv.r _ 200 WP E P 9 35
AC Po r SupplV 12 6
AC P.S / Cloc k and CW 10 209
G ral Co.... S"n~I'. d Raee iv...- 299
v World Clock 30

o Maste rCha rge 0 Ame rican Express
Interbank # _
Card expi rat ion date _
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7PL ~
IpL for a n Economy Price?',

THAT'S RIGHT!
introducing the ECONO·llNE

N o w ge t TPL C OMM UNICATI ONS
qua liW and rel ia b il iW at an econ o m y
p r ic e . The n e w Econ o -Line gives you
everything that you've com e to e x p e<o t
from TPL at a r e a l Co"t r ed u c t io n . The
latest mechanical an d e l-=nonic c o ns rruc ·
t ion t echniq u es combi.... to m ake the
Ec ono- Line you r best ampli fi er va lue .
U nique broad-ban d ci rcuit ry reQu ires n o
t uning throughout the e n ti re 2-me' ''- band
and adjacent MA RS c han n e ls . S e e t hese
IIreat new additions to the TP L C OMMUN ·
ICATIONS product line at your favo ri te
ama teur radio d e a le r .
For p rices and sp ec if ic a tions p lease w rit e
f or our A m ateur Produ c ts S umm a ry I F C C
type accepted po..... r a m pli fi e rs also a va il 
able. P I~se call o r _ ita for a COP V of
TPL"s C ommercia l Produ cts Sum marv.

.._ ,,_,0.._. T _ '_y
707 ~ NW5(J._ .0 0 00.. . &) . . ..g .....
707 8 ...... 11(I._ 0 _ t '43 ' ''9 "HO
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FP301 DIG
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160-10M
f T-l01 EE
16 0-1 0 M
fT· I01EX
16 0-10 M

DaD
aDD

IaaD
aDa

•

Address _

City State _

Orde r:

Name Call _

•

A ll band o p~ntt ion (160-10 meters) w ith
m o st any ra n dom letl&th w in ' . 200 Watt
power capabi lity . Ideal for portable or home
o!H'ration. A must fo r Field O a y . S ize: 2 1I
4 -1 /4 x 2-3 /8 . Built -in neon t une-up indica ·
tor . G uaran teed for 90 da ys . Co m pact 
easy to use. Only $29.9 ~ .

Mod"
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-, ; ' ' ;

• '0' '0 '
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SST T·J RANDOM WIRE ANTENNA TUNER
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•

Radi o Electroni cs

,

•

TUfTS

Mod"
200 V

Mod"
220

C ES Touch T one Pad"
• Model 200V - aco ust ic c oupling . $59.95
• Model 210 - for mount ing o n wal kies or
h and-he lds . $54 .95
• Model 220 - CES can now o ff e r you a
T OUCH T ONE back for Standard commco
rceucos hand-held radios. T his is the com
p lete b ack a ssem b ly with the T O U CH
T ON E e ncoder m ounted and ready to p lug
into the private channel connector. A lso
included is a LED t one generator indicator
a nd an external t one deviation adjustment.
$74.95.

Tufts Rad io Electron ics. 209 Mystic Avenue. Medford MA 02155. (617) 395-8280
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FREE Gift With Credit ca rd # - - - - - -
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\lII'pu' .0I1'gl 's a SQ.." t wiI"e T"" "''''''!I' 's no1 'tcammencleol
_ . hoglInM_ ... nol__

Tile ' 2· 11 5 I llows 'f\lII1P haY< AC tloose e""",,t '" 100' 1>001, eat , ~uc~,

caml"" , house III ,IIf, Of hIlusebaal. W,II O\lIrall small tloosetJa4~ appll·
ane.. , T V , lIa"" IDIIl s , el"Cln c shav e', .I.e!3dtot , aod l'ghlS .. ,I" ,n
POW'" 'i1h~ Bu'll-on """'_llf~hon
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o..tIM_ 'J 6 ·2VDC
<-/l_ A... _ , !>ll mV
A._ _ S ...VAMS
T'...._--... 2OuSooc:
C,,"..., Co<>"""""" '0 "mo
C,,".O, l.m., 26 ' '' 0
0-00<,_ P' o""'''on " .5 V
T m.IO"",_d ,to ,
C "'"" (HI ' 9"( WI .IW' 101 'h.oo,n", W..",",

NPC 2 ~ Amp A .~~ I. I Od PO"'.' SUPP'" 4 W.. y 1',o ,"e ' . O
Ou'pu. Vol.ag• • no CUff .n. M.,...

NP C 2. 5 Amp A .~ I , ,"d POw., S~P<>' Y.

Solid S ...to . S hort Ci,c u " P'o' octod.

f UtlCl'ons s liMily in con""fllngl I5 voI1s AC 1<1 12 voI1s DC. 4 amps
cont,f'KJ(>J5. 6 amps max Enab~ ""'I'Ofll' 10 enjoy C8 fad .., taf Il--lflC'
cartrldge.~ pllY" Of car radio in, _ ... office.
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E..-.rt _ _ ~.IOSl"'IJ"'" SliWl(:ll'lQ aI__...-.---
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ELECT RONICS

NET PRICE
$19.95
$20.50
$24.95
$27.95
$28.95
$29.95
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MODEL1DBRM
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.. ~..,,,.....,

-, "".-.. - _~....." r_ ••_ •.-

'IiIr
TEN-TEe

TRITON IV
Digital Model 544

$869.00

PREAMPLIFIER

....odd 24~ ~ n ter 125.00
Model 249 Noi"" Alonke • . . • • . . . . . 29 .00
Model 252G Pow er Sup ply 109.00
Model 262G Po w... Supply/VO X . . 139.00

....lVe . AF wal1meler . SWR meI er . POwe<'
rllQuor ed 12-15 VDC • 8 A. ma x Conl1r uc·
tioon ' alumI num chan,s. lOp and f. o n l Pa nel •
molded p l..suc side pane ls. Cream f' on!
Panel . _Irwt vin yl lop .. tId e<>d Itom, Son
HWD 4 :<,' · x r x It·. Yftigtl. 2 :<, Ins

Argor8ut. Model 509 . • • • . $359..00
Linear Amplifi... . Model 405 . 159..00
P ower Supp ly. Model 251
(Wi ll power both unitsl .•.. • 8 5.0 0
Po w er S up p ly. Moclel 210
(Will pow e r Argonaut only l • • 30.00

.--.

TEN-TEe

AMEC

IlOOOt! L'" I

$69.95

K R 50

Mem ories : Oil a nd dah . I n d i vid u al defeat
sw itches.

Paddle Actuation F o r c e : 5-5 0 gms.
Po w er Source : 1 17VAC. 50-60 H z . 6·1 4

V OC.
Finish: Cream fr ont. walnu t vin yl t op a nd

sid e pane l trim.
Output : Reed relay . Contact ratine 15 VA.

400 V . maIo
Paddles: Tllrque driv lP w ith ball b earing

pivot.
S ide-to n e : 500 H z tone.
Adjustable outo u t to I volt .
Si r.e H WO : 2".,fi I 5".," 11; 81,1,"
WlPight : 1:0,;, Ibs.

TEN-TEe
'Iilr

..t'''!CAn" ...
""~'" " """' ~.IO."'" ..""~ " __ ••H."'-.. ..._ ,
000. "'"' ,,, • • , . .." .. . , .,.",''' ' _, _ ~, • • _ ..n"•• j,,,.r.''''' .'''''''' .....,....,.. ' ,,',~, ..'...-....",,,_." "._, ,,,...,,..,,,......_,_.....,.,. .••.~~ ..
.... _ _ . .... _ h ~ .. _....-- _. .. , ..-

ACCESSORIES:
Model ~4{) One-SiIty Convertrf . S 91.00
Model ~44 Di(ital Reedo<al .' ... 191.00

Don't Make 'Em Like 1lley Used To" makm Ham Radio even more ftm.

TRITON IV $699.00

C5
cLi5hcraft 4 ELEM ENT BEAM - 10 ·15·20 METERS

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

LINEA R AMP LI F IE R. MOO EL 405
Cove, . a ll Amaleu. biJ nds 1(}-80 melers.

50 wallS o u l pu l powe•• co nt Inuous " ne

A RGONAUT.MODE L5~

Covell a ll Amale .... band. 10-80 m ele ' •.
9 MHl cr ysta l 1,ller . 2 .5 I< Hl ba ..Jwtdl h , 1.7
•hape lac l O< ~ 6/50 dB po,nts. Po-<
UIQU1fed 12·15 VOC Iii 1SO mA re<:erve. 800
mA lta ...... ,1 a l rated o ut PUt. ConsltuC1ioon
al u m inu m ch....... top a nd Iron. panel .
molded pla.hC e..J panels. C.eam h ont
Panel . wal n u l ";nyl lop and end Itim. S, le
HWD 4 '1,' · x 13" . r ,Weog ht 6 Ibs .

...""'''''. '0••••"."""' '''~ " __ ,, r_ ....

From o ne p ackage vou receive e very component to quickly and ..sily aSMfTlbte YOUl
b-.m . ATB-34 's rugged f;o.nt ruc t ion. full power hWldling capabili ty . br"oad band
cover lllge. and fo ur act ive elements willgi .... vou superior performance on all th ree b .....d ..
Our new coaxlel trllPS a ' e ....r y high Q . re sult ing in ex tremelv low ohm ic: losses a n d
lo nge r full performance elements. They a re rated fo r 2KW pow. h andling. F eed is direc t
52 ohm through the 1-1 balun, s u p pl ied at no e xtra COl t .

_ .""" ..._. "'..c .......--0..-

character «evers. as used i n the K R20-A.
Price $ 1 7.0 0

KR50 ELECTRON I C KEV ER
A co m p le t el y automatic electronic keyer

fu lly a d justable to you r operatin g st y le and
oee terenee. speed, to uch and weithti ng. t h e
ratio of the length o f d its and dahs to the
sp a c e b etw een them. Self-con trolled key~r

t o tlansm it your t h ougbl.5 clear ly . articu·
lately a n d almo st e ffo rtless. The jambi~

( squeeze) featu~ a llows the i ns..rt ion of dil.5
a nd dahs w ilh perfe ct timi n g .

An automatic w~ighting system provides
increased character to s p ace ratio at slower
speeds, d ec reasing as t he s peed Is In cr ease d .
keeping the balanc e bt'twee n smoot h n ess a t
low speed s a nd easy to copy h lghel speed .
H ,gh Intelligibility and ryth mic transmIssion
is mainta ined at all s p e eds. a uto m a ti ca lly .

Mem o r ies p rovided fo r b oth di ts and
dabs b ut e ither m a y be defeated by s wit c hes
o n t h e r~ar panel. Thus. t he KR50 m ay be
o pera t ed as a f u n iambic (squee ze) keyel_
w it h a sin gle m emory o r as a co n ven tion al
t ype k e y n . A ll char a cte n a re self-com p let 
Ing. Prtce $110.00

S PECI F ICATIONS
Spe.,d R a nlle : 6-50 w .p.m.
Weighting Ratio Ranlle : 5 0 % t o 150 % o f

classical d it length.

A RO ON AU T

",00

.....PLlf l( A

.."

•",1""'.... itodf aulom.hc"ll, ..h"" the Ira...,"; , " .. Ir"...mifti"l!'
• f'ET "mplifie. rj . ... . upeno. Cf\MO n",dul.tion ptul.."'ion.
• Ad..nc..d oolid·.I. I.. c;";ui t." .
• Sim pl.. 1o m.tall.
• Iml'ron . irnm it' to trmocei>... frunl -end ", l<..d b, u... of il. buill"n .t te.... lor.
• P,o.i~u rnaot po..... COftlroi for . 1" lion equip t .

• I................b...I'·.nd~,t"._ ,ahn.
• 8oooIt. oi~. up In Z6 db.
• For A\I or SS8.

~ . --
00

00 0

o-

Tufts Rad io Electron ics _ 209 Mystic Avenue - Medford MA 021 5 5 - (617 ) 395-8280

cr··•-.

'Ibt..I PT·:! ... nonlinuuuo 1urIinC 6-160
.....1... Pre-."," p •.....,f....uy duip.d for
..... .. ilh a I ..;. ... . no.. PT·2 com·
bin... Ih.. f" lur of the ..·ell·............ PT
wilh ....... oophiolit'alod conl.oI ci","il.,.
I"'t p".mi" il to 10.. . dded fo .irt uaU,.
...., I .......,..;. .....ilh .'io m odif""'tio...
'\io 0Hi0u0 ham c.... lor ..·ittK..1 une.

Now You Can Receive The Weak Signals With The ALL NEW

Tbt n- ultnr.-modem fully l!IOlid~te TRITON makm operating~

and a lot more fun, without the limitations of vacuwn tubBl;

For one thing. you can d1ange bands ....ith the flidr. of a switdllU1d no dangn

of off-~ dmvI(e. And no drierioration of perfonnanoe with Ilgl".

But thafa not aU. A superlative 8-poIe i-f filter and less than 2'f,

audio detortion, tranl!mitting and receiving, mUm it the smoothest
and cleanest signal on the air.

Tbt TRITON IV llpeCificstiOIl8 are impeccable. For 8electivity, stability and
receiver eensitivity. And it hall fe8tures such IIlI fulJ CW break-in. pre
IIe1ectable ALC. ofl-eet tuning. 8eplUate AC power supply. 12 VDC operation,

perfectly lIhaped CW wave form. built ·in SWR bridge IU1d on IU1d on.

For n- 8tandardlI of SSB IU1d CW commllJ\iQltion. write for full detaillI

' or talk it OOVef witl'l your TEN·TEC dealer. We'd like to ten you why'1bey

Tufts Radio Electro nics - 209 Mystic Avenue - Medford MA 021 55 - (6 171395-8280

KR20-A ELECT R O N IC K EYE R
A fine instrument fo r all-around h igh perfor·
mence dectronic keying. Paddle actuation
forc e is factory adjusted for lythmic smo oth
k eying. Contact adjustments on fro nt.
We ir;htinr; fa ctor factory set for o p t i m u m
s moot hnns a nd a rticula tio n . O~'er-ride

" straigh t k ey" conven iently loca ted for
em phuis. QRS send Ulg 0 1 tune-u p . R eed
relay outp u t . S ide-tone r;enerator with
ad justable leve l. Self-eom p let in g c haract ers.
Plur;';'n cir cu it boald . For 117 VAC. [,0-60
H z 0 1 6-1 4 VDC . F inished i n cream a nd
walnut vinyl. Price $69.50

K R 5 -A EL ECTRONIC K E Y E R
Similar to K R20-A but without si de-tont'
o scillato r or AC power su p p ly. Ideal f or
portable. m obile o r fixed sta tion . A great
va lu e tha t w ill gi ve years o f t ro u b lefr ee
service. H oused in an attractive case wi th
tteam fron t. w alnut viny l t op. For 6 -14
VDC o~ration. Prioe $39.50

KRI-A D E L U X E D U A L PADDLE
Paddle assembly is that used In the KR50.
house-d in an a tt rac tive formed aluminum
case. Prl~ $35.00

K R 2 -A S INGLE L EVER P ADDLE
Fo r keying conventional " T O " Or discrete



---_.

PRICE
$120

42
36
26
16
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R G 8 tU TYPE PO LY F OAM
COAXIAL CABLE ASSEM
B LIES 581-803 a-n. with
ASTROplated PL-259'. on
both ends. $93.71
581-820 ac-e. with ASTRO·
pla~d PL-259's on bo th end$.
$ 7.95
5 81·850 so-re. with ASTRO
plat ed PL-259 's on bo t h ends.
$ 15.39
581-875 75-ft. wUh Astra
pl ated PL-2 59 ' s On b ot h ends.
$21. 10
58 1 - 81 00 100-ft . w it h
ASTROplated P L-259's On
both e nds. $ 26.49
RG 58/U TYPE POLYFOAM
COAXIAL CABLE ASSEM
BLIES 5$1-5BI 2 12-ft . with
ASTROpiated P L-2 59 's On
b otb ends. $4.19
581-5820 zo-e. with ASTRO
plated P L- 259 's o n on.. e nd
a n d SPA DE L UG S ON
OTllER E ND. $4. 15
51 8· 5820·2 20-ft . with
A STRO plated P L-2 MI ' s o n
h ath end •. $4 .8 9
581·~8flO 50-ft . with ASTR a
pl ate d PL-2 ~9 's o n both e nds.
$7.4 4
581·~87fl 750ft. w ith ASTRa
plated P L-259 's on b oth en ds.
$9.28
5Bl ·58100 100-ft . with
ASTROpia ted PL-259' . on
both e nds. $1 O.76

83-~SP-385

575-105-385

UG..g14

-_...._---••......u IT au.~ IUUJ$ , "". __~,....._ _........ _,,-_ .._-_... _ _, .._... __ .....-
"-"" .._.. ..._-._.._..- "'_.-

PL·259 .. . 90"
UG·175 (Adapt
e r for RG 58U)

... 251

UG-290

UG-88

.........._ .",.." ,

(5P-Wfy...IYP~ or 50239 connectors)

MODEL
43

Elements (Table 1) 2-30 MHz
Elements (Table 1) 25-1000 MHL

Carrying case for Model 43 & 6 clements
Carrying case for 12 clements

tHE 0U@ SIGNAL$12~@>
"W2AU" BALU N ~- -=:-""='

T1Ii ","IMD LlAIlIl; Illll ••0 tDlilllUtW. UlU. I. THl WOILJ TDOAI, ,/.... - "'-.
nil PlOV a.o.,u.. ' •.....,,,., II"" l ..

I 01' '' ... - , '-"" "''' ,..._.. I' ... ,,-, " '" "Ill ........ ><l?" _ "1,,, ... ..
• _ 11 ' . " . _ ". "'.. ,..... '"• ",um""',, '.. W'''''_ '''_ ''' ~ ...,"" '"' o.S" _ ,.• ""', _ "" .... _' ..... _ e- .... "-_._.. .... .,-,.__.-_... _."' ...,...................-_ , ' _ «.'..... ...- ." _._ ..
~-lIIO'.....1 " lUl_••

BIG SIGNAlS DON,. JUST HAP PEN _
GIYE TOUR ANTENNA '" liEU_..,- ,._....._--_....._-- .,-_...._-

F,..q....n<~ B.nd~ lMHI I

Po..... ,. ". '00 "'"
...,

Table 1
R.njt.. ,. 00 ". ;00 ""'"

STAN DARD '; " " U' " ',( so "1() " " tt- UM '" 1II1l 101
ELEMENTS 1'; "" tt- l ';,' 1';( l,ll .!,I

(CATALO G ';llw.,U, ';OIt 'i ll,' ',Ilf ,O[) l OI
101l ".tt t, It. l l1 lUH 11. 'f 1m!) l m l

NUMB ERS) l';O" .m , r>llH l'iO'" ]',oc .! son .!'~ II
';IX) ", .. n-, ,mH ';IX)'" 'i1.X' ';IX)O 'itu t

1000 ", .. n-, lfU1H UXX1-\ HUIC RH)[) 1t U~

lSOll ", .. lh l';l Xl!i
SOlD", .. U, '>lU1H

SE R IE S 581 - PACKAGED CABLE ASSEMBL IES
All pop ular le nl':ths are nOw a vailable in yo u r choice o f RG 8 / U o r RG
58 /U type lo w lo ss polyfoam dielectric cab le. Inst alled P L-2 59 con nec
tors are ASTROpiated - Amphenol's new non-lI11n ish ing f inish - w hic h
has aU t he advantages at p re cio us metal p lus more heat, corrosion and
a b rasio n resisto rs that si l""r eve r h ad! These cable assemblies a re Ideal fo r
CB , ham radio and o ther com mWlicatio ns antenna installa t io ns a nd the y
are ready for im m ..d la te WIf:' .

. '

UG-306

UG-2~5

S0239SH

•

Rec. Ereq.

UG_273

.'

r- .'-
-

5'7~102-385

SNC(F) TO U HF ( M ) A DA p·
T E R 3 1 -0 2S·38fl UG-273
Adapts any BNC plug t o any
UHF jack. $2.39
PUSH·ON 83· I SP -385
B3·5Sp·3SS Features a n u n
th readed, sp ri ngy eheu to p ush
fit o n female connecto l$.
$2.27
LIGHTNING ARRESTOR
5 7 5_10 5 _38 5 Elimina tes static
b uild·up fro m ant.n na. Pro
t.cts your valuable equipmen t
a aal nU Iightnin l damage.
" .80
BNC PL U G 31-002·38 5 UG
88 Commonly used for co rn
mu n ications antenna lead
ca b les. F o r RG 55/U & RG
58/U cables . $1.59
SNC STRAIGHT ADAPTE R
3 1·219-385 UG.914 1 9/32"
long, allows length o f cables to
be joined_ Ma tes with BNC
plup. $ 2.1 2
BNC PANEL RECEPTACLE
31-G03·38fl UG-290 Mounts
wit h 4 fu tenen in 2 9 /64"
d iam..ter ho le . $1. 7 4

UG_I094

Xmit F,eq.Make/Model

The indispensable
BIRD model 43
THRULINP
Wattmeter

BNC BULKHEAD RECEP
TACLE 31 ·221·38~ UG_I094
Mat.s wi th any S NC plug.
R eceptacle can be m ount.d
in to panels u p t o 104" thick.
$ 1.25
SNC (M) TO UHF (F) ADAP·
TER 309·2900·38~ UG 255
Adapts any BNC jack t o any
UH F plug. $3.63
DOUBLE MATE ADAPT E R
83 .877-385 Both coupling
r1nU are tree turning. Con
necte 2 female c o mponents.
$2. 72
JACK ADPATER $1.95
~7fl ·l02 -38 5 Ad ap t s
B3-I S P-385 to Mo t orola t y pe
auto ant.n na jack o r p in Jack.
PANEL RE CEPTACLE
83_1R.38fl S0239 Mounts
with 4 tastenen in 21 /32"
d iam..tee hole. $1.17
PANEL RECE PTACLE
83-87S·38fl S0239SH Mounts
In sln llJe 21 /32" d Iameter
hole. Kn u rle d lock nuts pre
vent turning. $1.59
BN C ANGLE ADAPTER
3 I-009·38 ~ UG-306 Adapts
any BNC plug fo r right and e
use. $ 4. 23
BNC TEE ADAPTER
3 1-o08.3Bfl UG·274 Ada p ts 2
eNC plup t o 3 1-003-3 8 5 o r
other f..male SNC t y pe r....ep
table. " .fl6

Read RF Walls Directly,
0.45-2300 MH z. 1-10.000 watts ±5%. low Insertion
VSWR- l.0S .
Unequa lled economy and flexib il ity: Buy only the
element(s) covering your present frequen cy and power
needs. add extra ranges later if your requirements
expand .

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (617) 395-8280

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. 161 7 1 3 95 -8 280

SER IES 3 1 - BN C CONNE CTO RS
Amphenol's BNC connectors are small, li&htweiltht, weatherproof
connectors with ba yoneL action fo r qul.ck disconnect applifications.

She lls, coupling rinis and m ale contacts are accurately ITlllchined
hom brass. Spring.l..are made of bel'YUiuJP copper. AU puts in tum
are ASTROplated\!!} to Cive you connectors that can take col1$1an t
handlin ll. , h igh temperatures and resist a brasio n.

\ ~. \'UmARC;~SoK'" .,od 00'"

\~ TWO METERS Motorola HT 220 Crys ta ls
~C~YSTALS IN STOCK In Stock I

Standard . tcom • Heathkit. Ken . Clegg . Regency . Wi lson. V HF
Erog • Drake . And Others! $4.50 @ Lifet ime Gua rantee
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Hold it! M . '"" "'~••", ,,_
two I" w CUll I Iwino. JC( 1M'S n<oWl~'rt" ble IC·:lIt.l aod IC·.'iO:l pVI It withi n
yovr ....ach ... he....wr yov " ,.., . Yo" can .ake ,t with y"v lo th. hIli lop. t h,'
h'Kh..ay•• or th.. beach Th...... p"..... bl.. ..all>< "10.'" on 1..·0 me'e", or .i~·

H.. n... OX: Th. lCO M qo.h.y and ..~""lJenl ........i,...rch...et...... lCl of l h' .
paor mak...... Iky ron nd ..... band nit' un~ry ror gt."ltinJe
..arW<l in SSB-\"HF. Y Juot.dd your Im..ar amp. if you ...Wl. confM'<1 to
the anlt.-nna. and DX' W,lh Ih. 20'.1 you m.y talk IhrooJeh OSCAR \"I and
VII' E' ·en Ir"n.....,"·e .. ,th a" "up" .....,i~i"K ""n"enrr~ Th. IC ,M)'l , ..mi.
larly. make. v.... o£Six o",ters in ..ay" Ihat ."'V wnuld ha y" ~ alwayol ik,'<! hul
co uld n"~,,r h a~.. herore_ In fac•. th.· .... an' "', many thInKS to lry. it', like
01"",,;oJe. n.... bsnd,

Yah hold ofS,ngl" S,d<- lJ.ond Yak.. hold of.,..,.. ne" ........nl_Y.k .. I.....
Y~ _ lCOM ....1"" you SI"," c ..... 01 .U I.... M $ 01chan....1<.TY"al The _
IC22S 10 IIw ,..,_ ...<pno.;ng . ad;o you' C'OfIW 10 k , a nd 100,.., a ,C22A..
UCorpl lM I 1110 lOIla l1v~1 1r.p"ndo l ...o C?y*tal., Solid ft>gi_ng
. ...bln you 10 p.ogram 23 ch..n.... Io; 01 you< c hole. ","1>0..1 ",ailing , N"", , ....
ICOM """",,,,mance y<Ml..... d.m.nd.d COm. ....ilh Ih. con~.n.. ..... _'~. ....,nIM .
..Uh you. n...' IC·22S . Price: $299.00

IC ·245 'r renece tve-
T he VF O Revolution goes mob ile with the u n ique. ICOM d a lle loped
L S I synthesizer wi t h 4 digi t LED readout . The IC ·245 offers t he
m o st for m obile o n the m arket . The easy to use tunin g knob mOIlfl
accurat e ly o ver 50 delent steps a n d a nures a><cellent c o n t r o l as
easily as st eer ing the vehicle. Wilh i1$ o p tio n a l adapter. th.. IC-245
puts you into a ll mode operation on 1 2 V DC power wi th a compact
dash ·mounted Han,.;eiver . In FM . t he sy n t h e s ize r c o m m and fre ·
q uency is d ispl ayed in 5 k H z stops from 14 6 to 148 M Hz , a nd w it h
Ih e side band adapte r the step nne dro p s t o 1 0 0 H z f rom 1 4 4 t o
146 M Hz . For maximum re p ea t er fle"ibi li ty , the tran smit a nd
. ecei"" freque nciM are independently program mable on a ny separa
l ion, The IC-245 even c omes equipped with a multiple pin Mole"
c o n n ect or tor .emole c o n t ro l, The IC ·245 is • product of the
revolution in V FO design , f rom in new style front panel, to its
e"ce tlen l mechanica l r igid it y a nd Large Scale In t e g ra ted Ci rcu it ry .
Your lC-245 w ilt g ille y ou t h e m ost for mobi le . $ 499 .0 0

Now O's Crystal Clear

THE NEW IC O M 4 ME G , MU LT I·MODE , 2 M E T E R R ADIO - IC

'"IC O M introd uces t h e f ir st o f a great new Wall" o f amateu r rad io s.
with new sty ling. n e w ve rsa t ility, new in t egra tion o f fun ct io n s .
You'"" never before laid eyes o n a ra d iO like t he IC ·211 , b u t you 'll
r ecogn ize whal y ou'"" gat when you f int tum the singl e-knob
f requency con t ro l on mis c o m pact new m odel . The IC -2 1 1 is fully
synthesized in 1 0 0 Hz o r 5 kHz steps, w ith dual tracking. optically
c o u p led VFOs d isplayed by seven ·segmenl L E D . eadou1$. pro viding
any apli t . T h e IC-2 1 1 r oll s I hrough 4 megahertz as euily as a
b reaker through the surf. W ith its u nique IC O M d e vel o ped L S I
s yn t h es ize r, th e IC -2 1 1 is now the best "do everyth in g" r a d io f o r 2
meters. w ilh FM . USB. LSB and CW operatio n . $1 49 .00

Tuft s Radio Electronics - 209 Mystic Avenue _ Medford MA 02155 . (6171 395-8280



2 "'M. ... 2]1) "'H... ,._ -.
,_ Ilo- _ .. _ .'2_._ "' .
• "'...- , . _'. , . _ . _32 .
32 "'H.---4-I_• . 50 ....._ ••0 _ • .
110_'-2]1)_•

.~

._... . 2§"'0_

t_h "_,,, batll'. ,
1..-- 2'-'6 .,. ...u.......,

1" • 2·11. " • 2·'/'2"

t .

5'20.00

Modool311 -1

. ,.. ...
-~--

moclel331A

"'0"":1 your re<;e""" Of con_,,,, !rom OVO!flo.J. '" I);(j-

..de ...., anen"""1()t\ 01 low- ,...... F1 f '''7''''' ',om "'9">aI
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AllenUilor <n"alls 10 coa.. ... lone us<ng UHf cunneclOfS

WIDE RANGE AnENUATOR

",_nor dIp ....:,:.:_~..........~:
Poo- IIltJ Ie Rf S"'9 0. gener lI or , oiqnal "",o,tor. Of abSOf Phon
....avernel al . L'\Ihl....eI9hl (1 po und. 6 ounces W1 t h all (OIls).
ballery ·powered un, l i. Id",,1 lor fie ld u,," 10 leSllng
ttlO$"" ""S. lUn ing anteno.... e lc. Ca,.. al", be used to
measu,e capacIty, ind uc 'ance . Ci'C",1 O . • nd Olher 'aet"' •.
Ind ,tpen....1e IOf expe<.merlle... it 1$ a.Wly 'he IYIO$'
_0.1l11e IOOl''''''''''t 10 11>.. $hO(I. Com",uo,," oo_aga t,om
2 MH l 10 230 MHz 10 """"'" ranges.
Unl l cons.." 0 1 a lfi.nO'''Ofl/ed Rf dIP DIOnalOf """
l00·mocr-o...mpeo-e met... corcun Met... CltCU<1 uwt •

""9"'·"_.or DC &mph"", woth a po,enh"''''''''' on IIlI
"""ll... ClfCU<' to a>nUol mete< ""-'SO,,~!ly. A J-QOIoOl"'"
tlode _,leIl "" t$ llle ~ ... corcun 10 tile <)KIt"I'" 100
,hp -", ,.. llS. 10 a doOde tOO' abtOfPl"'" ....."""""t...
pea emen... Of po""odoet ihJdoo "'Odul.1I0n ot lhe
F1 f $!go,t.
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band.... 'd lh rneas u' ..men lt , fitch CO il has its 0....-'" h eQuency
dia l there 's no oon!u" on ""Ih mull <ple mark ,ngs 0 ' sm" ll.
hard 10·.ead !iCil1e< nea, llle ("1ffil'" 01 the d."I,
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lopul hmelm 'llenll Met '" ronges are Indlvtd lJl lly
Clhbtlled tOt" hlghesl accuracy.
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• .....,;f,cot ......

BARKER &WILLIAMSON, INC.

. -. r - . ...
,~..~
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P .- ,,- p .- ,, - • .- 1·112 1M.,- 'P~ ,- "".00 - -~
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model 333
dummy load
wattmeter
FnOflle Lighrwei!Jht Portlble _250 WA TT RATING

Ai ' Cooled
Ideal ' tekJ _vice UOll f", mobIle 2wif'o/ radlo-CB. mar 'ne.
bU"r>e$$ band. B"'l lor a RP .maleur U"', CB. W,11l lem 10
5 wal n lull !iCil1e low-~ ' "",,",.
• _1 ......

" f1_ DC to :JOO _
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Model 377 - $17.95
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U NI VERSAL HYBRID COU PLER II PH O N E PATCH

Model 300 2W with Compreamp
- 5125.00

---------- -- --_..:-:=-=-=

""""'- _.
.. u........ '" ~- PRICE

0 _ _ "_..- .- G<_."I ".,. R_.,

n. 18 .9 5 • .0. . ..1 • • '"~~
PRO, AX ._,~ G,,,,,,,,,. _II ..a-pI • ..,.""Oy,,,,,,.".u.,

,~ s Rod•• 1 • • • SYPI>" foj PRO'AX ",,'en,G",""'d • • II • •cept .., ....,""
18.95 "" '''''' <",:". t s< olh _t. h PO''''''n Il''''''''''

~ -, ".... 14.00 • Rod ..1 • • ........, 12.50 , R""..I • • ...,.... , ~ • • ... , ~...2_,~·...,..' ..... _ '<f'l _"
17.50 _ ,<f'l ...... R'~ on01"'" '" _.to

.--,,,,,, "' .co,a. .... '_ Sn·........ I~1

~ .9 S - - • - 8.....' on,.. . .." _ Ol """"'t.,. '" . "" ...c_ ,...... tc....

~ 1 7.9 5 s .0. . ..1 • ....
.000 s .0. . ..1 • • So ",," "" G'ound' . 11 . "eot ""K''''' o u' "", <~<"'t .

~
, A... , • ... ,... 18 . 5 0 • I n~ i... • • • G,,,,,...... _II ~. ...... "'.."., ""'''''' ."cu" .

Model 300 1W wi thout Compreamp

- 585.00

COAXIA L SWITCH SelECTOR CHART

(Q)
Tufts Radio Electronics - 209 Mystic Avenue. Medford MA 02155.16171395-8280

-Q .Ha ndle full 200 _tts e low-Jow V.s.W.R . • Del i_ 3 dB gain a nd more! • Pick the one that best f ,ts your needs:

Larsen Kiilrocf ~ ROOF or FENDER MOUNT
TRUNK LID MOUNT Goes on quick and easy

Antennas No holes and low in 3/B" or 3/4" wi th
MAGNETIC MOUNT silhouette too! ~. . fewest parts.
slays put even at TlM·JM·l5Q l or 144 MHz usej Only JM·l50·K lor 144 MHz use j
100 mph ! TlM·JM·220 lor 220 MHz use $38.50 J M.22D- K lor 220 MHz use
MM.JM.l 50 fo r 144 MHz use j TLM·JM·440 for 440 MHz use complete JM·44().K for 440 MHz use complete
MM.JM.220 for 220 MHz use And 1/4 wave antenna for trunk And 1/4 wave antenna for roof and
MM·JM·440 lor 440 MHz use complete and magnetic mount - $18.50 fender mounts $1 1.50

AboWI' antennas a" co mple te Mt!I mounting hardtN8re. coax , connector plug, allen wrench and complete m structions.
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BROAD BAND D O U B L ET BA LUN
for 10 tMU 8 0 m. tfOn
M odel BN -86
1 1r..95

The m odel BN-86 balun provides optimum balanoe
o f pow..r to both sid... o f any doublet . n d vastly
improves the tran sf.. r o r ..n ercy (rom ffOt"dline to
a n tenna. P o w er "apacity is 1 KW DC. Features
wearherproof constructtoa and built-in m o unting
bra"kfOts. I I &.9 & S hpg. wv, 1 lb. Ord er No. 24 2

l\.lod el1 8 HT
• QUh t a ndin l Omni-Oilt' c tio n al P ..r f o r m an ce
• A u t omat ic B.n d Swit chinc
. l n s t .lIs o n 4 sq. ft. o f r ..a l ..s t a t ..
• ComplfOt... l y S ... lf -5u p po r t in jl:

By a ny stan d a r d of m ... u u rc m en t, the ll y ·T o w ...r i. unqu ...s
t io n ab ly th e fin...t m UIU-ba nd vertica l an tenna system o n t h ..
m ark .. t today. Virtu a ll y in d ...dru ..tibl .. , the M o d ..1 I S HT
fe atur....u tomati.. b a nd s... l" c tio n o n 8 0 t h ru 1 0 m et..n
throu~ th .. U Sf' of a u niqu.. s t ub d e ..ouplinl syst .. m w h ich
df.. ct ,v.. ly isolat ..s various s....tions of t h .. ant..n na SO t hat an
..1.. c trl ...1 '4 wav.. l.. n l th (or o d d m u lt iple of a '4 "'av.. ' ..ncth)
exists on.ll band... F ed with 5 2 ohm co. x , it takes maximum
1.....1 pow.. r ... d..livPTS o u t stan d in l p ....formanc.. o n al l
bands. Wit h the addition of a bUf' loadinl coil, it a lso d .. liv ..n
outstandine pf'rfonnanc.. o n 1 60 m .. t .. u . S tructurally , t he
M od..1 18HT is built to last a Iif ..tim.. . RuU.. d hot-dipDf'(i
p.lvani~ ..d 24 ft . town ...quiru no lUyed su pports . 'top
m a st , w h ich e x t .. n d s to a h .. ie h t of 5 0 F t . , is 6061 ST6 tapf'R
alu minum. A ll h ardwar .. is iridi t .. tr.. at ..d to MIL sp ...... . If
you' r e I" o kin g fo r t h ....p itome in v..rt ica l a n t en na ayoU mO,
y ou' ll w an t Hy-Tow.. r, Shpe . Wt . , 96 .7 tbs , O rdn No . 1 8 2 ,
P r ie.. : $ 279.95
N EW S p ecia l h inced b ue assemb ly O il M odel 1 8H T a llows
comple t e a..e m b ly o f ant ...nna at ground lev... . . . p ...r m its
...... y r. isi nil a nd lo w ering of t h e .ntenn • .

C ENT E R I N S U L A T O R fo r M u lti 
B. nd D o u b ll" t l Model C I

S t r u ng lilh t we igh t , weath .. r p r o o f
M od... l C I is mo lded from high Im p act
cy..o la .. . H ard w . re is irid it e treat ..d to
MIL . p ecs. Acc .. p ti 1,(," or '4" co.x ial.
Shp lt. Wt . , 0 .6 lb • . $5.95 Ord ..r N o .

'"

HY ·GA I N'S INCOM PA RA BL E
HY-TOWER

FOR 80 THR U 10 METE RS

M ULTI-BAND II Y-Q TRAP DO UBLETS
lIy-Q T r.ps

. In l t a ll H orizo n t . lI y or as I n ve rt. d V
• SUpf'r-5u..neth Al u m in u m Clad Wir..
• W..uherproof C f"ntfOr .nd End I n su la t o rs

Install..d h ariroatally or as an inv..rtf"d V , H y -G . in doublets with
H y -Q t ra ps de liver t r u .. h.1f w.v.l..nr;t h pf'rform.n.... on ev.. ry
des;en frequ.. n " y . M u ch..d tr.ps, individu.lly prfOt unf"d for ea ..h
ban d ff" . t u rf' lar , .. di.m ..t.r coils t h at d ..v .. lo p an exception.lly
favor.b l. L IC r Uio a nd v.ry hir; h Q pt'rform .n ..... M f" c hani.,. lIy
SUpf" rio r ... lid alu m in um tr.p housin~s pro lfid .. m .xim um prote...
tion a n d suppo r t t o th .. loadin l " 0 11. F .. d wi th 52 ohm ""ax,
H y· Ga in d o ubl..ts e m plo y luper-strengt h . lumi num dad si nel..
st r an d st ..el w ire e lem ..n ts tha t d e f y d ..t ..r iorat ion from salt wa t ... r
an d sm ok... . . w ill n o t s t ... tch ... w lth.t.nd hurri ca n e-lik e
wind s. S W R less t h .n l .fl : l on all b ands. Strong, li ilh t w f" ig h t ,
w eu herp roof cen ter insula tors arfO m o l d pd from h ig h impact
evctac. H a r d w.,e i. i r idate treat ..d t o MIL optcs. H...vi ly sen.ted
7 _in ..h e nd insulato rs molded f ro m hilh i m p. ct " y eola c inc r ....e
l••k aee path to app roxim.t.. ly 1 2 in" h es.

MODEL 2BDQ for 4 0 and 80 m ..ters. 10 0 ' 10"'"" oveeeu. Tak...
maximum 1.lal POW"I. ShP\l . W t ., 7 .5 It. 149.95
OrdPT No. 380
MODE L r. B D Q for 1 0. I r. , 20 . 40 a nd 80 m .. teu. 9 4 ' o ve ra ll.
T.kn muimum poWPT. S h p&. Wt .. 1 2.2 Ibs. $79.95
Ord e r No. 383

M ULTI-B A ND ANTEN N A
Dipole Antenna - M o d d 0 1V -80
1 13.95
F o r 10 thru 8 0 m e t ers - choice of o n .. band

A dipole a nt"Rna for t b . individuals who pref..r the " do· it-you r -
~If" n.. xib ility of cuslom-d ienine a n "nt..nna for yoUr spf'cif ic
needs . (Work the f r equ ..n ei you wish in the 1 0 thro ueh 8 0
m eters b .. n d s) .
T he DIV-80 feat ures : D urab le Copperwe ld
stl en gth. Mosle y D ipole Con n ect o r (DPC ·I)
RG-58/ U C"'oK and a ll t h e t ech n i cal info rmation
co ns t ruct your cust o m -desil n e d anten na.

E ND INSULA TORS for Doublf"ts Mod..1 E I
R ugr;ed 7-inch .. n d insul.toR ar.. mold.. d from hiltb impact
"ycol... that i. h ...viIy senat..d to iner.ase I...kalte path to
approxlmu.. ly 1 2 in cb es. Avsil.bl. in pairs only. Shplt. Wt ., 0 .4
Ibs. 13.9fl O rd fOr No. 156

I

------

JlIllo5 _ 10196_00

6-Ele m ent SUp<!' r Thunde r .
b ud O X far 10, 1 5 a n d 20
Me t ..n M odel TH6 D X X
124 9.9fl ~para .... HY-Q
trap s. f e.turin g larse
diaml"t ..r coils that d e wlop
a n except ionally fa vo rab le
L ie ratio . n d w ry hieh Q .
provid.. p ....k perfo rman ce
o n I"arh band w h ..t h l"l'
w o rk inl'( ph on" or C Wo
Exclusi ve H y -G a in b e t ll
m ..tch, fa c t o r y p retuned,
insures maximum gain a nd
F IB ratio wi t h o u t co m
promi~. 'rne TH 6 0 X X
feeds with 52 ohm coa. x ila l
cable a nd d f"livers 1"55 than
1.5 :1 SWR o n all bands.
M echani cally superior con 
s t r u cb o n fu t ures tapf"r
swagl'd , s1ott ..d tubin& for
easy adjustm.. n t and r ..
adjustmf"nt , a n d f or Iarg ..r
diameter ..nd less wind
loading . Full c\rcum ferl" nc..
compres s io n clamps
re p lace s ..lf-ta p ping sh .... t
metal s Cre w s. Includes
lar!:" d ia m e t ..r , heavy gaule
aluminum boom , h ..avy
cast a l uminum boom-to
m a st c la mp, and h.. a \ ')'
&au!:e mol..h ine formed ...1..
m .. nt-t o -bnom br.cke ts .
H y-Ga in 's f erri te balun
BN-86 i s r " commended f or
u se wit h theTH6DXX .
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Tufts Radio Electronics. 209 Mystic Avenue . Medford MA 0 2155 . (611) 395-8280
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There is no substitute.
iJlB'
Amolteuf Radio Systems.

SUpf' r
3-E"'m..n t Thunderbird
for 1 0, 1 5 . n d 20 llMt..,a
)Iodel T H3Mk3 - 1 199.95

~·(M,"'s Supe.- )-eIe......n1
Thundetbwd de........ otAstandong pe,fo<m.
~ on 10. 15 a nd 20 met...... Thf'
TH)IlO.k) 1....UfC'S separate and nw.t<:hed
tty-a uaps 10< ....ch b.and.and Inds ", . h ">2
ohm coax tty-Gain Beta """"ch pteSf'nb
Iapered Impedanc.. 10< most e llklent
) b.and m atching. a nd proYidPs DC ground
lO ehm.nal.. pr..cip~ahon stalIC, The
TH)Mk3 d.. li rs ma.imum FI B 'Olio.
and SWR I lhan l ,!i:l al ,..""na nce o n
all bands_b mec hank olly superior
consuuelion leaturu lape' . "'aged olott ..d
lubing 10< easy adj.... l......nl and large r
dl.smete,_Comes f:<luipped "' t h ....avy
lilal>le boom-to-lNI51 damp, Hy·Gain
~mIe balun BN-a6 is ~ommended 10<
u:M' ",t h t .... Tl-OMk.3,

Tufts Rad io Electronics. 209 Myst ic Avenue. Medford MA 02155. (617 1395·8280

/III..chankal
l ongeSl ..le......nt
Boom IP"9'h
Turning 'adl....
Won<! load M eo MPH
...... ........... ",on<! ........01
Net _ ogt't
!'\asI dWImet... lICC..pted
Suiac.. ar..a

........ ......u
._,

Ga",_ _ rago: 8MB .,.
F'ont-IO-b6ck ratio 2". 2".
SWR (al reo.onane"l Le.. lIW1n Less tli.sn

1.">_1 I.">,I
Imp"' Mnc.. ~ ohms ">0 ohms
Po",.., , allng Ma. legal lola. If'llal
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For 10, 15 . and 20 Met.,
N_ Hy.uain Model 12 AVa

• A LC c ir cu it t o p revent o ve rlOol <ll n g
· 16 0 tnru 1 0 meters
• 10 0 0 waU l DC In p u t o n CW, RTTV o r

SSTV Co nt in uous Duty
• Va r ia b le forced a ir c o o ling s ys t e m
• self-contained con t in uou s dUlY power su p p ly
• Tw o E IMAC 8875 e x te rnal anode ceramic /

metal tr iodes operatlng In gro unded gr id
• cove-s MARS t requenc tes w ithout mod lflca!lonl
• 50 oh m Input a nd o utp ut Im peda nce
• Built·ln R F walt m e t er
• 117V or 2 34V A C 5 0·60 n l
• Tni rd orde. ctstor tton down a t least 30 db
• F re Qu e ncy range:

1.8 MHl {1.8-2.5J 3.5MHlI3.4-4.6~
7M Hl (6.0-9 .0 ) 14MHl {I I.IH6.0
21MHl {I6.0-22.0W28MHl (28.o- 0 .01

• 4 0 watts drive lor 1 K DC ,n p ut
• RaCk mounting kit av. itall ie Og" raCk)
• Size: 5 """ H III 14 " W x 14" b WI. 47 llll.

.., -" '-.....~ .........- ..

._....~_to ..., '"_ ... ,.._. _.._ ~...'_--'_. ""'--''''-- - '- - ''- _......._-~-~... , - __ <--~_..... ,,,,-. ,"._ - - .- -- .. ,,,__•..-...... ... _ ...O~ . .. _ _ ._

TROUBLE FREE TOUCH-TONE ENCODER
'OSITIVE TOUCH j ll.EYS OVREss)eMOIILE e HA"DH El D
DU ll. MOUNT • NO 'OTTED 'ARTS (SERVl CE AI LE)
MIL. SPEC. COMPONENTS e NO Rfl • SEL f CONTAINEO
H AL CONTRO llED e LEVEL ADJUS TABLE fRO M fRO NT..........

-" ....._._--_...._..~_....-_..__..- - - ~- -• ., ._.. . .. . , w __._ ..- --_._---- ------_.._--_._-..._--_..---_...-.. , . " '-.. ,~ .._.. ,..-.-

'0 ... . . .r---
ELIJ I f 1::
". ,.. '" '" " . '" ".

• • " H EO

Comple tely self-support ing, the Mode l 12AVQ features Hy-Q traps ... 12" double
gr ip mast bracke t. . .t a pe r s waged seamless aluminum construction wi th fu ll err
cu mference compression clamps at tubing jo ints. It delivers outs ta nding low angle
radiat ion. SWR is 2: 1 or less on all ba nds . Overall heigh t is 13 '6" . Sh ippi ng we ight
7.2 Ibs. Price : $47 .00 Order No. 384

DenTro n Radio has paCked al l the
fealure s a lin ea. amp lifi e r sh o u ld
ha ve Into t h e ir new MLA·2500 .
Any Ha m who w orks it c a n tell y ou
t he M LA-2 5 0 0 rea lly was Ilu i lt to
ITI<IIke amateur rad io more fun.

NIIW. improved $uceeS$lOr to the world 's most popular ve rt ical!
Hy -Gain Model 14 AVQ/WB for 40 ·10 Meters•
• Wide band perlormance with one setting (o pti mum sellings for top performance f urn ishedl
• N_ Hy.Q Traps . New 12" Doubll-Grip Mast Bradl .t • Ta p&!' Swagged SeamleS$

Aluminum Construction

DehltOrL MLA·2500 $799.50

,
•-.. --- - •• • . , "' • • •• •• ., "' •• .'

Hy-Gain REEL TAPE PORTABLE DIPOLE
for 10 thru BO Meters Model lBTD

ThO' ~I"d..l 14AVQ 'WB.Il<'''- Impron'<l "u<....·,..,.,>r 10 Ihe world f"mou~ !>lo,u.·114A \'Q. ,s a selr-"upporhng.
a utoma tic band s ..·ilchinlt '·ert ,callhal d.. I,v....... omni-<hreet,onal Pl"rforman~on 40 throulth 10 IT>t''U''r.I.

Thr.... separate Hy-Q Ira"" f"atUrtnll h, rl!" d,ameter rot!" thai d"velop an u .... pt'onally favorahle l.iC
ratlo and a very h ilth q . provid" pt'ak p" rforman.... by .·ff.'<'I i,·"ly isolalinlt ""'I,nn" nf Ih.. anl..nna ""
that a t rue 114 wav" r"",,,,anc,, " x,st" nn all bands. Out"tllodingly low a0ltl.. radiat ion pa ll..r n m" k,'"
IlX and nth... lonll hau l conI acts . 'asy. SUI"'r;or m1'Chan ica l f,·lItu ....s includ.' "..lid aluminum hOU"IO!t
for tmps usi ng air di.·I,..·t ric c"""";I,,r ... Iwa vy I/:a ul/:" ta I"' r "wall<'tl seam I.,"" ..101m inum rad ia tor ... fu II
c' rcumf..ren.... comp"""";,,n cl a mps at tuhinl1 jomts tha i ar.. r....isla.,1 10 corr""i,,n and '"..'ar ...a nd a 12· ·
douhl" .llrip masl brac k" l Ihal m"ure" maximum r'llid'ly ..·h"lher roof·lop or IlTOu nd mounl<'tl . The
" lnd" 1 14AVq.'W R al"" deli,·.·rs excel l"nl ""rformane.. on IlO melers usinll Hy·Ga in !>lnd..1 LC·IIOQ
l......dlOll Cot!. O'·..ra ]] heilthl is H! f...., Sh,ppin!,: ..·eighl 9 21ho.. Unsurpa.......d portabihly .. .ouwand
'011 for Pl"rmao..nl ",.Iallatlon•. Priol : 561.00 Orde r No . 385

TYPICAL 14AVQ/W8 VSWR CURVES

ROOF MOUNTING KIT- Model 14RMQ provides rugged support for Model 14AVQIWB.
Order No. 184 Price : $24.95

The JJIOst portable hiCh p.rfonnance dipole '''', ...
",. Mudol IlITD ;a . "".-.......bl, ,II. __ foolproof h ,. h I"'rfunna.,.. ponabl.
......b;., on"'''''' .,....'" ~,.. d....~~ I' h.o. 1""'''' ,,,ulu.bIo ,n l"",od''>oI
..ll.bl~ ",mmu,,;"" I""" ,n ",.1 m!lo la'") . nd """....m . I·.WI"'........ throtlJlb ·
"u' Iho 101. T " .1.001_ 1101'''",<olo bo-. o..I L" ",nd fmm ~"h.,

"de ,,'the ",ai" 0""""0 . p ,,'. "".1 di.ta_ ,,1132 f , for 3.5 "'c ,,!,.".ll""
25 ft . I."",na of fIOlyprnp~I.". "'p" . ' tac ned to ...·n lap" p"' m,to i" . Io IlOl tt,,,
'" pnl.., t ...... bu,ldin• •. ..wn ' '0 o• • ,I.nl. (,.. (o,mm• • doublet a ,,"' . "" .~otem

1"'"l<'"a"",, ;" ' II. hi.h impact tn. io • f""l"""'~ '" I."t<'h ""' ..
.,.I,""'od '" _ "to u.. tal"". m.ok.. ;.....11.' ..... foolproof ~ ",,,h
52 ohm 00'" 0.- 11 "" neI,"" ".riom ......,.. ... ponabl. "" 11""'\&....0' , tlouoo.
M......... t OJ.5...d ,""Mo _ 1li' .. 4.l lba
Ordeo No 228 J>rCot:_ 1I5

" .1

~ r ' OO--->i
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Order No . 386 Plice: 597.00

The Versatile Model 18V for 80 thru 10 Meters

Tufts Rad io Elec1ronics _ 209 Mystic A venue _ Medford MA 02155 _ (6171395-8280

Tho "\·.a _ ' , ' ,"'", ...,.".,j , 10 p m'" " ,...
,.... ,"". 1 , «1>,,,,, ,,,",,,,,,, r "b ~ _ ' . ,~" '"
fi ,04""" "••', ."'"••, "" n. ,~Ioc., <0.''''' '"..."''''''od ...
....., ," 1""''' 00 '00'.'. ,......,' ><1., ,.v ..., ... ,"."LJ'" ,," ......
, " , ~. , m.., d".". ,"""h. " "",><I " " . ,'" "'••" 01. '" ""f'" ,,,••,......w., It,.hl, ,.,<taN• . th. \I""" I " V " ...,,. . '. .... oolllo.." ~,

.......11 .......... it . ... """ ..._00 "" <10,. •••• •"""00" ,,"
"'PO st... ,"', ~ ,too
0._ ... 19J """ UHlD

SPE C"ICAIIOU

ALL NEW
3-BAND,
2 ELEMENT
HY-QUAD

WIDE BAN D VE RT ICAL
for SO - 10 Met~
H y -G a in·s 1S AVT/WB

Take the WIde band. omni·.hrectional pl"rformance
of Hy-Galn'. faIDOUll 14AVQf\liB, add 80 me""r
capoobilily pi". extra·heavy dUlY conslnlction - and
you have the unrivalled n..... HIAVT/WR. 10 olher
word•. yOll hav.. quite an antenna.

• Automatic switchi ng, li ve band ca pa bil ity ia aC·
compliahcd through tbe Ollie of th ree b<·..fed-up
Hy ·Q tra ps (fea tu r in g large diameter coils tha i
deve lop an e XcPplionally favora ble l1C ratiot.

• Top loading coil.

• Acrou-the-balld performance with jUllI on<,> fur-
ni shed """Uing for each band 110 through 401.

• True 1/4 wave reMnance on all bands.

• SWR of 2:1 or less al band edges.
• Radia t ion pat tern ha s an outstandingly 10..·

angle whet he r ·roof top or ground mou nted.

_______T:..U:.ft:..:..:..R:.ad~;io Electronics - 209 Mystic Aven ue _ Medfo rd MA 02155. (617 1395-8280

CONSTRUCTI ON . . . of extra-heavy
du ty tll pe"..:!. awalCL..:!. ""aml(·~s alumi
nu m tubing wilh full circumft' ,,·nce,
cor rosion resis tant compress ion
clamps at s lot ted tubing joinl.s ... is 80
rugged and r igid that. although t he
antenna is 25 ' in height, it can be
mouoled without guy win.-s . using a
12~ double grip mast bracket , with
recessed coax connecter.

....... ..",......... " ,,'.hm..... ."'.,.,.,.. ,,, ,
• tt " w "~J
,tw '" -II'" " "'" tt, m it . ' tw, ._'"" ". tk..·••h,
, ... . ,,' ,.. "'" ,.., ,," ,b,.. _ .. ,,, ..... ,.._.,
-' -_.._... ,,-,."""-"'" ,...........~.-- , _..-.n. ••,_••, ••_ ...-----,-• • .'-· w ..- • • _ _ ..._.·•••
••• _ ..,. _ ~__. •.• _. h · ' ....-, .--,--_ _.......-- -..... C I_ l_~__._ I·,-_.... _......._,..__...,---
'........ - 1- I .,, ........... ._ ' ,_._. ,_
............. _ - 1-' ,-.._-_ ..
_...... · _ __....•..- ' .._ 1. .... .... .. _. _ do.. ,.... ,.,.__._.y
__ , ..- .. , ,,- _ . 1 . __ .. _ • • u • . Y__ . .... ....
_ , , , v , ,,,, ,,.

-- .......... ...
.........'------------__. 100_
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Drake FS-4
Digital Synthesizer - 5250.00
The solid state Or.ke FS·. Syntllesizer opens the
door 10 world of e<>rIl,,,uOU.-llJnl"ll shol1 .... ve '
Cofr'tI)o.- synttlesiled oer-II eovetage 1Ie~'blll1yM tl\
Ihe HlKt'¥ily. stability.l,.q~ rNdout end ""iIItM~

ity ollhe Dr.ke R-4C or S~-4~~.
• ."'-'- ...." .. R.-. ••"" T...-.: _ ...
_.: (A-4. R-4A. R.-.8. ~. SPR-I , T... , T-IlX:. T"' XI ....
T...XC!. ""tllout """'_, . IolHl: tlltl9l is Ml on f S-4,...t"
_Hz ._. qken ""'" __ do" , • Ctlmplete _"
COWIltage-1IO _ crys\llll to Duy • T-4IT x: _ Ir ...

ten ...-..eo on "'J rS-4 tnorwency, .- ""tl'I A...
_ r _ _ ~. I _Hz "" I" Oro.. PTO

Pr ica; $ 250 .00

.. Continuous Coverage
10kHzt030MHz

.. DlgllalSyntheslzer
Frequency Control

.. Frequency DIsplayed
to 100Hz

.. All Solid State

.. A-m, Ssb, Cw, ATTY, lsb

.. Series Balanced Gete
Noise Blank.r

.. Front End Prolectlon

.. Optional Featur. s Available
on Special Order

Drake DSR-2 - $2950.00

Drake SPR-4 - $629.00
• Programmable to meet specif ic

requirements: SWL. Amateur,
Laboratory, Broadca st, Marine Radio,
etc.

• Direct frequency dialing : 1~SOO kHz
plus any 23 500 kHz ra nges, 0.5 to 30
MH'

• FET c ircuitry, all so lid state
• L inear dial, 1 kHz readout

.. Band-widths for cw, ssb, a-rn with
buill-In LC filter

.. Cryslals supplied for LW, seven SW,
and bc bands

.. Notch filter

.. Built-In speaker

oelk TYJlI Mod..1No . 7075
• Type: H...... O" tyc....... 'c Des.
T09 • C.IlI" f o " , f oo t, ).
eo",,_. 0.... 51>_ .Oulpvt
LmoI : u,n". Sol de 10 <18 _ ,
_"''''_l . f_nc, II.
_ : 11.0-7000 HI ' _ ..:
""- to .._ pum-I<>-,.k or
vox. Price; S39 .00

Me~1lcI Type MgdeI No , 7072
• T" .." Cer-. _ . CebIe :
11' Relr_, 5' ....,. PYC 3
CorcI. , _ . Cool CorcI • C... :
Crcolllc • f l... . h : G'ey • Outp ul
........, ......... 1I5 d8 lOGe _ , "olli
"''''_ 1. f_1'Iey " ._....,
300-3000 Hz • _hi",: ......pIt; 10
..I" .. p.......to-•• lk Or VOX

Price ; $ 19.00

DRAKE MICROPHONES
Wirod lor ".. ",i tn Or. .... Ir..........n... a"" 1'• ....,.._.. lor
. ith.. p".h-ta-I.U, or VOX, T\'P40 010l*'al>on '. d.t. rmined by
the VOx control ..n"'l1 01 the Itanom,lto"

Accessories

Solid State LInear permeability-rune<! VfO with 1
kHz dOll diVISIOns. Gear driven dual circular dials
High meChanical. electncal and tempera tu re
stability.

Covers ham bands .... ith crystals lurnished ,
Covers all 01 50, 40, 20 and 15 meters, and 28.5
290 MHz a t 10 meters,

Covers 160 meters wi th accessory crystar. Four
500 kHz ranges in addition to th e ham bands p lus
o ne l ix ed ·lrequency ra ng e ca n be swi tc h·
selected Irom the Iront panel

Two a-pole crys tal lattice lil ters lor sideband
selection.

T ransceives w ith the R-4 . R-4A . R-4B. R-4C and
SPR-4 Receivers. Switch on the T-4XC selects
frequency control by receiver or transmitter PTa
or independently. llluminated dial shows w hich
PTa is in use.

Usb, Isb, a-m and cw on all bands.
Contrcuec-ceroer modulatIon lor a-m is co~

patible With ssb linear amp lil ie rs.
Automahc transmit-receive switching_ Sepa

rate VOX fime-cl elay adjustments lor phone and
CWoVOX gain is independent 01microphone gain.

Choice o f VOX or PTT. VOX can be disabled by
f ront panel swi tch.

Adjusta ble pi network ou tput.
Transmitting agc prevents ttat-tcpplnq .
Meter reads relative output or plate cu rrent

with swi tCh on load con trol.
Buill -in cw seetcne.
Spotting l unclio n for easy zero-beating.
Easily adaptable to ATTY. either Isk or alsk.
Compact size: rugged construction. Scratch

resistan l epoxy pai nt linish .

Pr ice ; $599.00

Drake T·4XC
Solid Sta te Linear permeability-tune<! VfO .....ith 1
kHz dial diVISIons Gear driven dual cneutar dials.
High mechanical. electrical and temperal\l re sta
bility.

Covers ham bands .... ith cr)'5tals turn ished.
Covers a ll of 80. 40. 20 and 15 melers. and 28.5
29.0 MHz 01 10 meters.

Cover s 160 meters With accessory crystal. In
addition 10 th e ham bands. tunes any lifteen 500
kHz ranges be tween 1.5 and 30 MHz. 5.0 to 6,0
MHz not recommended. Can be used l or MARS.
WWV. CB, Marine and Shortwave broadtasts.

Superior selec tivi ty: 2.4 kHz 6-pole li lter pro
vided in ssb posi tions. 8.0 kHz. 6 pole selectivity
for a-m. Op tional 8-pole IiIt ers 01 ,25, .5. t ,5 and
6.0 kHz band....idths avai lable ,

Tunable notCh uner attenuates earners .... Ithin

-""Smooth and precise passband tUning
TranscelYe capabdi ly; may be used to trans

eewe ....ith the T-4X . T-4XB or T-4XC Transml\ters.
Illuminated dial shows which PTa is in use.

Usb. lsb. a-m and c.... on all bands,
Agc .... ith l asl attack and two release ti mes l or

sse and a-m or last release lor b reak-In c..... Agc
also may be swi tched oil.

New high eff iciency accessory no ise b lanker
that operates in all modes

Crystal lall ice nner in nrst i- I p reven ts cross
modulation and desensi tizat ion due to strong ad
jacen t Channel sig nals,

Ex cellent overtoad and intermodulation char
ac teristics,

25 kHz Calibrator permi ts WOrl{lng closer to
band edges and segments.

Scratch resista nt epoxy paint linish.
Price: S599 .oo

Po.,r Suppll.. tor T-4, T-U, T-4XB o r T·.XC (The AC-4
Can be houled in an M5·4 sp...ker c.binel)

M odel No. 1501 Drake A C4 $ 120.00
M odel N o. 150 5 Drake DC4 $ 135.00

Tufts Rad io Elect ronics. 209 Mystic Avenue. Medford MA 02155. (617) 395-8280

Drake MS-4
Orek, M$-4 M,telllng $ope.kef lor use ...,th A-4. R-4"-.
A-4B IlI>d R-4C Rece'vers {H IlS Sj)Ilce to house "-C-3
and AG-4 Po wer Suppioes)

Price ; $30.00

Tufts Radio Elect ro nics. 209 Mystic Avenue. Medford MA 02155. (617) 395-8280

Power Supplies

Drake R·4C

-C - LINE AMATEUR EQUIPMENT1<312> 1!IimD.-COMMUNICATIONS RECEIVERS-



$ 120.0 0
• 13 5.0 0

LINEAR AMPLIFIER
Model L-4B

a Synlhesized a General Coverage

a l ow Cosl a All Solid Slale a Buill-in AC
Power Supply a Seleclable Sidebands

a Excellenl Performance

, ,,ELlMINA",. SPEC,FIC...t 'ONS, • c"",_ , SOD kHI I<>
30 ... HI • F, uoMeJ can 'H ...cl -=cu,a''''~ la ~"." In.,.
5 kMI ' s. ;t1.11~ I)P'C.lly 5 mic,o..,l.. la' 10 d8 S_ NI N
sse and 'Hit.., Ih... 2 m'Clo_o 'l. to' ' 0 dB S_ N / N A...
_ S.I.clal>l. ,Id.,,,,,.d. _ l uIlI· ln ""_ , ,uP9ly: 1\712:1<1
VAC ~ 2<1'1. _ Il'h., AC ...... ." ...u,e. 'aila lh.. un<l ''' 'lches
auloma';call) '0 an .n'a, nal b" lle '~ p.c k ..hich u••••IOhl
O·cell. IMI . "pphed) _ Fo, ,.,duc.d curr.nl d,ain on OC
op.,a"on 'h. d••I. do nOl llohl up unl. .. a '.d o"."pullon
on Ihe honl 0• .""1 i. d.p.....d
T"" perlo,manc., ". '' ' 10101).••,e . nd low co", 01 In.
SSll-' maka .1 Ideal 10' u" a sla nd_P ~ .,nale", 0'
nP"lC..·.m.leu' '.c ho" ,ec.i•• ,. ce m",,<lO'
'ee. "•• ' . 0' 11"""'.' O'''PO" I.bo,a'o,.,. """',.....

Pr ice : $350.00

POWE R S UPPLI ES
AC-4 Po wer Supply
DC·4 Po wer Supply .

L-4B linear Amplifier _ ••••• • • •• • 895.00
.2000 Watts PEP-SSB • Class B Grounded·
Grid - t wo 3 -5 0 0 Z Tubes. Broad Band
Tuned·lnput • RF Negative Feedback •
Transm itting AGC • Directional Wattmeter
• Tw o Tautband Sus pen s io n Meters. l -4B
13-1 5/16'"' W, 7 ·7/8" H, 14--5/16" D. WI.:
32 Ibs• • Power Sup p lv 6-3/ 4 " W, 7 -7/8" H,
1 1" 0 , Wt . : 4 3 1bs .
P OWER SU PP LI ES
AC 4 POlM! r Supply ••.• . _ $ 120.00
DC 4 Po wer Supply _ ••• _•... _..• 13 5 .00

TR-4CW SIDEBAND TRANSCEIVER
100.00
, 4 6 .9 5
. . 7.00

••• $ 1 50.00

COMMUNI CATIONS
RECEIYERSSR-1

Touch-n-go with

DRAKE 1525EM
Push Button Encoding Mike

GENERAL: a "'11........., _ 10 'h'" 1IO me'e.. m ......
&00 ..II '."9"" . SOlOd Slal. V'O ...tn 1 kH. <I~ <1 _
a _ sse Uo" '" _ Lo_'. CW .", A'" a e _
• 1110_ .", au'oma'.e Till . ,, "C!W>ll 0I'l CW . '11 _
_ _ eoncluC:lOn . Dio__no: 5 '. ~H , IO·."W, U',·
D l' . O . 21.3 .36.5 cml, WL: 11 11>10. (1.3 kill.
TIUl IISItIlT, • VOJ: o' PTT 0I'l sse '" a ,-' ' owef:
sse. 300 ",. m. P. E P. : ...... , * "' P. E.P. c""l t....
Urna, eom"","PIe ",.In sse '''' '. 'S: CWo 260 ns •
Adju. labla pl-_'_••.
IIlECEIVE: a san,ili-';'" betta, Ih.... h ~v 1m 10 oB SIN .
I.F, Selecti.i'" 2.' kHI @ 6 oB. 36 kHI @ 60 08, • AGC
1,,11 On 'aee..e moo.... ,a" . bl. ","h Il F gai n conlfol, ta..
.U.ek enO ,10" ,..Iusa ..,Ih nO i.. pul,., . upo ,e..,on a
0100. O.I.e lo, 10' ...... .. ceot'an ,
Pric e : $699.00

3 4 ·P NB Pl ug-in No ise Blanker
F F · 1 Crysta l Co n t ro l Un il
MMK-3 Mobi le Mount . ,
R V-4C R emote V FO ' •

Amateur NiK $229.95
• SCPC· Preouencv Control
. 12 Chan nels w it h Selectable Xmtr Offsets.
. A ll FET P ro m -e nd and Crystal F iltet for

Superb Receiver lnteemod Rejection.
• E)(panded Antenna Choice.
• Low Receiver Battery Drain.
• T radit ional R. L Drake Service Backup.
• S ingle Crystal Per Channel.

2 METER FM
PORTABLE TRANSCEIVER

Model TR-33C

D'ake 1525EM , m icrophone w ith tone e ncoder and
c cnneetoe for T R -3 3 C _ TR ·22 , TR-22C , M L·2 .. ..• .••... $49 .95

• Microphone and aut o-petch e ncoder in lin"le convenient pac ka"e w ith c o il cord a n d
c o n n ect o r. Fully wired and ready for uSe.

• Hi~ a ccu rac:: y IC tOf\CI "!'(Ierator , no frequency edjustments.
• Hi~ reliability Di"itranl.!!Jkeyboard.
• Power for tooe encoder obtained from tra n sce ive r through micropho ne cable. No

battery requi red . Low current drain ,
• Low output impedance allows use with errnost all t ranscei...rl.
. F o u . p in microphone p lug : di rect ly c o n n e c ts to Drake T R -33 C without an y m o di f ice '

t ion in tra n sce iver , Compatible wiTh ell previous D ra ke a nd other 2 meter un ito wi t h
minor modifica tions.

• Tone level adjustable.
• Hang-u p hoo k supplied .

RF
WA TTMETER S

Pric1! : $240.00

Cahb'allOl'l Aceu,at)

Tufts Radio Electron ics. 209 Mystic Avenue. Medford MA 02155. (617)395-8280

COAX ANTENNA
~ SWITCH

(5... ot ",....no -r- 2 11t'
_ IS' 01,ead.ng '" 20 " .)

• ,5'" of ,..o,nll 1... 11 I
• (5... 01'eao, ng + 10 "'atts)

1.8- 54 MHz Pr ice: $ 72_00
20-200 MHz Pn ce; $ B4 .00

-.
-~- --•

MATCHING NETWORKS

a Control unit work~ on 1101220
VAC. 50160 Hz. and s upplie s
necessa ,y DC to rnO IO '.

• E.celle nl lo, single coa' IlIfId 10
rnuiliband q uads 0' ."ays of
rnonoband e",. The fiv.. POSlliOn$
allow. single coa. leed to ' h" ,e
tleams a nd 1....0 dipoles, 0.- oth..,
simlla' combinallon.

• COf\l,o l cable CnOI supplledl
same as fa, HAM· M .ota'o.- .

• Selec ts a nl e nna s ,emOle ly .
g,oundS all unused an tennas .
GND POsi"on g,ounds all an·
tennaS when leaVIng .1.1.0n.
··Rain·Hat'" consl,uclion Sl'>lelds
moto, and sw,tCh...

• Molo.- , 2. VAC, 2 amp. Lub,lca'
t.on good 10 _.O°F .

• S",.lcll RF Capabilll ~ : Ma..rnum
illgal li mi t. Price : $ 120.00

W-4
WV·4

•••
:lIlO ,n'"

20Q ..a""w·. 2000 ..alts

a Motor
COn/roiled

• Remo le

RCS-4

-

W V.' 100 ..alts
1000 " a ll.

•

-. to.....'d and ~n.c'*d _, di",elly in
","lIS (VSWII t,,,,,, n-ornPlI'."'l. t ",o "'.... in
. ach d" ee,.on. SlO": S',"H. 3',"W ' ·0 (U.O .
9.5 . ' 02 eMI
...~ F~II $<:a1'

Price: $120.00

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (6171395-8280

,--- -

Ga....~ . • Inwv.ai w.lI_l<t, '• .cl, t",..a,d PO"e, ,.,
.. . 111 _ VSW<l d".ell ,· un be ... hD'._ '0 ,u d ' eo
Ileetl<! _, . ltIot<:hH sa ohm ,,-..w.... OUIpul '0 e... .
..._n. _',ne .. 'f> VSWR 01 at t 5 ' • C""ers na",
-... 1IO ,n,u 10 mete.. a S..IIe In 0. oil! ...'h Ironl 1---- ..:.- - -'-- - - - - - - - - - - - - - - - - - - - - - - - -'--'--'-- - ------------
""'...., . .."e" . S.... : 5',wH. 1 0', ~W. a WD P .O . 21.3 .
20 3 eml, .....·2000. U ' .~O (36.5 e"' l·
• Contl_uo Du,., Oulput: "'''1., XIO .. . " " "' '1 -1000.
11100 ..all, (1000 " a" . PEP) • ItIN -2llOO only' Uo 10 J "n·
teM. e""""cto," ..leeteo P~ 10""1 panel . ... ,ch



.'

---

$69.95

- --,

CB o PPr. to Amat.. u, . ad io op"'r.to... •
Pol ic.. and fir hicl ... . Amhul. nc... and
..m...~.. nc)· ..phkl... . Tu;;" and truck..rs •
~I. rin.. pi...." ... and ",o.k boou • Con '
sl ruction and d..moli t ion c........ . InduoUi·
. 1com m"nicatio n• • s..curit)· patrols •
Ai,pnn lOw nd ground c R.. ·
mol.. broadc t and TV......m..' . e .
Fo ...s t..rs and fi .... ·w. teh un i" •

lIn :A L. F O R EVE RY TWO·WAY RAllIO
COM~lUNICATIONS NEED ...

MODEL
lO15-A

E. rpho n.. im.,..danc..
and type ' 8 ohms, dy namic

~I ie rophon.. ty pe' ElKt,..t c.paci to .

Microphon.. frr-qu.. ncy
n!'$pon... , 200-6000 Hz

Amplili... 1)'fA : FET tr:o.nl.il.to.,
variabl.. gain

Amplili... b.atl..ry 7 ·vol t Mallo ry
PO"""': TR-t 7"

S",i tch ing : R..lay or ..l.....tronic

_ Boom ·mount..d ..I...,t ... t ·capacito r mk ro
phon.. d..liv..... u u dio -quali ty, und;" to,t..d
"ok .. r.. production V.ri.bl.. gain co ntro l
1"11 you ad ju.t to ' optimum modulation.

_ euloh io n..d ..arcu p 1"11 you monitor in
privacy - no I pn k... bl. . .. to d;"tu rb
oth..... . Stocks ou t .. n"ironm..n....1 nOM .
too. Mad.. or un br...ka bl.. ABS pl» t ic .

_ H..adb. nd ...If·adju.1I fo, comFo...... bl..
"'..ar ov.. r long hou Spring·nn hing..
1..1-11 you slip h..ad t on and oFF ",ith
ju.t on.. hand. R..v ib l.. for ril/ht or I~ ft

..ar,

_ " ...d. ..t Can h.. hung o n . ta ndard micro '
phon.. clip.

_ Co m p. ct p.lm ·h..ld talk . ",itch I..ts you
k....p both h.ndo on th.. "'h....1 fo r ""f...
driv ing. ~I .d.. of unb....kabl.. ABS plas t ic.

I Built ·in ~'ET I..nailto. ampli li..r . d . pu
microphone output to any tranOC'f'i..... '
im pPd.n.... .

_ Comp.at ibl.. with mO&t I",o·",.y ..diO& in
clud ing 4 lk-b. nn..1 C B units.

'" Built · in V..lcro p.d fo , ..asy mo unt ,ng of
lh .. talk . ",itch.

'" Marl .. in U.S.A

SI'ECI~' ICATIONS

f OR IJROADCAST·QUAU TY TRANS·
MI SSION AND RECt:PTION FOR BOTH
MOBILE UNITS AND BASE STATIONS.

Two-way·radio headset with superior fidelity
Elect re t-Capacitor boom microphone and

palrn·held talk switch.

JMR. MOBIL-&1R"

EXCLL'SIVE
DELUXE
S· B " ~ O ..tO BILE
H "NUN" "
_ " II I>.ond "",n...1 .'*11"h"'"
InI~nna lor 10 . IS . ~O. 40
IIId 7S ......~"
_ 1'0 _ ' "I~d 11 1000 .....111.
I' ~ I'
_ Ind ud<. ho~ .. ,,1KM1 "" th
moI>M"",1 Ind .;, fOOl ."up
lOP .,,,-lion ~ \ "nl~nnl

Prtc.. : $ 11 9 .9 5

DlLUXE
H~ TRI ·II"ND
MOB ILE
"NTlNNA
- " " t " I1l. Ii -:aIl }' .dJ'"'' ll>
1""1'< ' ,e"','an".. tor 10 , 40
a nd 75 mol«,.
e P" ...e, .,ted .I ' SOl) 1\'.1 1"
p~ I'
e lnd ude. bl"" ",,·loon. aul a-
mor,,--od l od ..h,., 10" '-'c·
lio . 141 " nl0ona

Pri« : $ 10 9 .95

NEW S w .n MMBX
I m ped . n e.. Matcher
It k eep. you r tr.. n smitt..r and yoW" antenna on
s pe.. k ing terms ror a sonl. P r jee : 123.95

SIVAIV",
ELECTRONICS

Tufts Rad io Electron ics. 209 My stic Avenue _ Medford MA 02155. (6 11) 395-8280

CY GNET 1 2 0 0 X PORTA BL E
L IN E AR AMPLI !"IE R

T o quadrurl .. the out put o r th., 300B Cygn.. t de
Il<WO. s imp y ad d this m atching unit for mU' e t h ..n
.. kilowatt o f p o w er . Compl.·te w it h ....U·cont .. ined
pow.. , sup ply and p rovisio n for .. " t .-rnal A LC, th is
C Ylne t o rr en e xe.. p t ionally h ilh .. ffi ci.. ncy a nd
Iin ..arit y . $ 34 9 .9 5

, t d d itio na l Swan p roducta includ..: (ix..d ..nd m obil .. ..nl..n ...... VFO·, t..lep h o ne petc h .
VOX . w .. ffm..ter. microphones ..nd m ounting hill. ~" .. no lh..r .... tr.. ur"ice. only Sw ..n
EI..",ronie, 0 (("'" fe dory ·/xlcl""d (i n.. n cinll to th....m ..teur radio com m u n ity. Vii;' .. n
..uth orized Sw..n f :le efroni", d .... Ier for l"om p lpl.. d .. l..i... & StIfIA IV

~ f cf C''' O'' ' c s

Tufts Rad io Electronics _ 209 Mystic A venue _ Medford MA 02155 - (617) 395-8280

SWAN METERS HELP YOU
CET IT ALLlOCETHER

These walblleten tt>l1 yOU wnat'S going on.
Wtth one 01' reese ""',ne w<lnmetPrS oo-t reaalOQS> For wNt f!!'let PIJll)05ol'

VOUIlmowlf YOU ....g«lIng it <III weve Qot: tne w.Jttmeterfot YOU uS('
togE'tl'lef <III t tle t ime NeE'd nlghac- you. SW¥I aedit C<lrd AOIll lCat ions
cura<:y> HlOh power I'1i1l1<lung>pea~ at your C1ea ler Of wnte to us

SWR-t guards against power loss
If you' re not pump in g out all the
power yo u' re payin g for, our little
S WR· l co mb inat io n power met er
and S....VR bridge wi ll ' ell you so. You
read forward a nd re flected power
si multaneous ly. up to 1000 walls RF
and 1:1 to infinity VSWRat3.5 to 150
MHz.

Got it all tuned u p? Keep it that
way with SWR·1. You can leave it
righ t in your a ntenna circu it.

~

why waste 1\'(/ tts?
(SWR-IA $25_95)

SWAN L INEAR AMPI. IF IE RS A Mark II 2000
w.. tt P.E.P. f uJI 1"1..1 inpu t pow.. r u nit Or th..
1200X m .. t chinlt eygn ..t 1200 watt P.R .P. inpu t
power h ouse wilh buil t -in power s u p p l y. The chOice
is youn. $849 .95



• TEN FRONr -PANEL-PROORAMABLE PRIORITV CHANNELS for stor'll" o f f ,e·
Quency . Iran,m,ller oU..' .•nd Ion. e""od. , /deoodo! r mode lfr. q LJency.

• BUl LT·I N SCANNER for . ulomaHc tun ing in u.. r·.. lecled on. or lou , MH I b..,d,.
~ 'r-d 2.5 ..c/MHl. ulju"abl. pa",e.

• PRI ORITY CHANNEL SILENT MQN ITQfl .. YOU c.. OPera", on one hequancy ..mile
mo,"lor;ng anoll>o<.

• TWO FR EOUENCY TONE ENCODERfOECODE R pr.,.,;<r< 'we ...I""tobla. fullv
ad/ustable. out>o"doble I..... tor If ........' 1 ..d/or I -coded .quelch.

• ANY TRAfUMITTER OFFSE T will>out _I c'Vstols.
• AUOIOlVISUAl ALA RM to let you know _ the mon.l...-.d prior 'IV c:f'I ......1 ..

occupoed or _ l....-coded SQo.OO'IcIl is iICl..aled.
• ADVANCED PLL SYNTllESIZER ~.. 1•• 000 ~ 1.HI9!> MHl w"" , ....

puoIo-bunon t ...int-
• SUPERIQR; RECEIVER ...,to ~i1y . <e1ect ;""V .,d .n .... rnodul.ion c:f'I.ac1.rllt oa

110M • • more hk. m~'I.V ,to., ~Ie....
• POWER OUTPUT ADJUS TA8LE TO 25WATrs.
• EXTRAORDINARY WARRANTY. Eve.y SYSTEM 30CJ0 IS _ roaMed to 1M h . hom

dlrlects lor two lull _tS.....d il ;, Al'ne<ican made SO .... y'cing is no po-oblem .

• SMALL Sll £. Oasi"",d lor mobil...d fixed oPe'~lion . SYSTEM 3000 is onlv 53
inche. wido!. 2.6 i""too. toi"" and 11 incto", deep.

• VERV COMPETITIVELV PRICED . Inlroduclorv prioo is onl y S499.

I

CO DE PRACTICE SE T
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CUSTOMER INFORMATION

A new precision clock which tells time anywhere in the wo rld at a
glan ce, has been announced by Yaesu Electronics Corporation . The time in
any principal city or t ime zo ne can be simultaneously coord inated with
local ti me on a 24 hour basis. After the initial setting, as th e clock runs, a
Time Zone Hour Disc adva nces automat ically , showing correct time all
ove r the world without further adjustment. The clock is especially
designed to withst and shock and may be hung on a wall o r placed on its
desk mount. The clock will ru n an enti re yea r o n a single 1.5 vo lt flashlight
battery and the mechanism starts as soo n as the battery is inserted . It
measures six inches in diameter by two and one h alf inche s dee p. An
excellent item fo r the business office, ham radio o pera to r, short wave
listener . boat ow ner, and others who wan t an accura te dependable clock.
Price: $30.00 Amateu r net.

T uft s Rad io Electronics . 209 Mystic Avenue . Medford MA 02155 . (6 17) 395·8280

NYE VUONG SPEED-X KEYS
NYE VIK ING Standard S~ffl-X key s fu t u rf' l moo t h. adjuslab lf'
bf'arincs . heavy-duty silvrr contacts. and arf' mountffl o n a h ea vy
0 ....1 die east base with b lack wrinkle tini.5h . AYlIilab lf' with
I l.II.nda rd. o r Navy knob. with. or without switch. and with n icke l
or b rass p L.t ed key a rm and hardw are _
Pampn yourwlf w ith a Go ld-Plated N Y E VIKIN G K EY !
Model No. 114-3 1C.Q04GP ha s a ll the sm ooth actio n fea tures o f
NYE S p"ed-X keys in a spe cia l " presenl.ll. l ion " model. All
hardware is hea vily e;o ld plated an d it is mourned o n o ny x-lik e jr t
b lack p lastic s ub-base. List p rice is '5O.UO.

Tuft s Radio Electronics. 209 My stic Avenue. Medford MA 021 55. (6 17) 395-8280

u tor WHEN SYSTEM 3000
& Power Supply Kits BYTES

EP von will never lei gO ,



meter a nd 10 meter a nren nas.
- BUilt -in V fO (,;:ont inu o us eo _ ra ga,
144 -148 MHz in 1 .3 MHz segrnants. 1
k Hz readou d .
_ 8 pole SS8 fil t.- pI.. two F M
filtan.
- 100 k Hz c rystal calibrator.
- Voice o perated rel.v (VOX ) o r
p -t -t •

• Audio speech compr.sion .
_ NOise blanker.
_ RIT. pl us Or minus 5 k Hz .
- Po wer o ut/"S" meter .
_ F M cent e r d eviatio n meter.
- l OW min im u m output po_, . NO
T UN IN GI
_ Hi-La power provis ion .
- Built -in ACf DC power supply .
- D o u b le conversion receive, . 16.9
MHz an d 455 kHz I-F l .
- Receiver sensitivity :

FM : 0.5f..1V for 28 d B SI N.
SSB/CW; 0 .25W for 14 d B SI N .
AM : 2JJV for 10 d B SI N.

_ Size : Inches: 5H, 14 .8 8 W, 120.
MM ; 12 8 H, 378W , 305D .
_ We igh t ; 28 Ibs. (13 KG ).

CLASSle--36 .•• 10.l llo &: 20 M ~ten
Mod~1 CL-36
- 6 E ....menls
_ 10 . ) db Forward Gain (over Isotropic

souree) o n 15 &: 20 meters. 11 .1 db on 10
meteee.

- 20 db Front-to-Back Ratw o n all bands .
The Classic 3 6, like the smal ler CI,u,sic 33.
incorpora t es both the Mosley Wo rld-FllIIlo us
Trap-Master Traps and the Mosley Classic
Feed-Sy stem. Designed t o o perate o n 10. 15
& 20 meters , this multi·blInd b eam Model
CL-36, emplo y s tbe high standards o f q uality
const r uctio n found in aU Mo sle y products .
The boom-to-mast clampin& assures stab ilit y
with a time-tested arrangement o f I1lil st plate.
cast a luminum clampinc b lo cks a nd sta inle ss
stee l U-bolts. The exclusi"" " Ba lanced Capaci
U"" Matching " syst e m h aa a f~ed point
impedan ce of 5 2 obms at resonance . Wind
Load - 210.1 Ibs. at 80 MPH . Powe r Rating
- 2 KW P.E .P . SSB. R ecommend ed mast siu
- 2 " 0 0. Ap p rox. shipping w~i&ht -71 lbs.
via truck. $310 .65

S IGNAL-MASTER ANTENNA
Beam Antenna .. . Mode l S -40 2 for 40 meters
F o r a t op signa l needed t o p ush throu&h forty
meter QRM . t b e Mosle y S lgn.al Ma ster S-4 0 2
w ill do t h e trick! This 100 % rust -proo f
a-e te ment beauty constr ucted o r r uued
heavy-wa ll a1 u minwn is d esigned a n d enci
neere<! t o provide t h., performanc e you need
for b oth DX hunting an d rela xing in a QRM
b ee rag-chewi ng session. Beam is fed throUlh
l ink coupling, resultin& in a n excellent match
ove r the e n tire bandwidth. $ 267.!l0

40 METER CONVERSION KIT MODEL TA .
"OKR
Work 40 mete rs in addition to 10 . 1 5 & 20
m eters by usin&a T A-40KR conversion kit on
the radiator ele ment of the TA-33 a nd TA-36 .
( B~a ms with broad band capacitive matchin&
ma y not b e converted! ) Conwrt lhe T A-33Jr.
with t he MPK-3 {power c:on vers ion kill before
adding the TA-40KR k it. $92.2 5

•

A brilliant nt."I' 2 meter transceber
l'ith ('\~. In-demand operating

feature and rOllwnienl't'
KLM MULTI · 2700 - S 795.95

* Sy nmMi r er and VFO.
* All m odes: NSF M, W BFM . AM.
SSB w! USBf LSB a n d CW .

_ Frequency sy n t h esize r (P L LI
3 Kno b , 6 0 0 c han n"ls, 10 kHz s teps.

_ VXO, plus o r minus 7 kHz.* LED reado ut on synthe si18r.
_ S ta nd a rd 60 0 kHz s pli ts p lus .. .
e rwe " o d d b a ll" s pli ts.

* O SCA R t ranse.. l 2 t o 10 meter oPeration .
_ OSCA R reeel r built·in.
- Connacto rs o n rear fo r separate 2

C LASSIC-203 .• . 20 Meters
Model CL-203
3 Elemenla
_1 0 .1 db Forward Gain (o ver isotropic

source)
- 20 db Fro nt-to-Back R.tio
Incorporaling the Mosley patented Classi c
Feed Syste m. lhls full sire 20 meter sin gle
blind b e am has 1 'II" to 3 /8 " dill . "swaged"
elements wide spll. c:ed on a 2 " dia . 24 'boom .
Maximum element lenl:th-37' 8'11r. ThO' high
stan d a rds in quality co nst r uct io n established
by Mosley In o ver . quarter-c:entury of manu·
facturing Is refle cted in this mono-band . ..
Model C L-2 03. Bo om-to-mast clam p in&
a SSUreS sta b ili ty with a t im e- tested arrange·
ment ot m ast p la te, cast aluminu m elampini
blocks and dainless st ee l U-bo lts . The exclu
sive " Balanced Capacit ive Matchin g" System
bas a nominal feed point impedance o r 52
Oh m s at 2 KW P .E.P. SS B. Recomme nded
Inast siU'·2" O.D . Ap p rox. s.hippin& wt ; 42
Ibs. via truck. '227.65

CLASSIc-33 , •• 10.15" 20 Mekn
Model CL-33
- 3 Elemenh
- 10 .1 db Forward G ain (over isotropic

source ) o n a U bands.
- 2 0 db Front-to -Badl. Ratw On 15 .. 20

meters. 15 db on 10 meter..
BRIDGING THE GAP . . • The C....ssic 33.
co mbines t h e b e d ot two Mosley s yste ms.
Incorporating Mo sley C....ssic Feed System for
a "Balanced Capaci tive Matchin&" system
w ith a feed point Impedance o f 52 ohms a t
resonance, and the Famous Mosley Trap
Master Traps for " wea t h er-proo f" t raps with
resonant frequ..ncy stab ili t y . This extra
sturdy multi-blind beam. Model CL·33 , for
operation o n 10 , 1 5 & 20 meters features
improved boom to element clamping. sta in less
st ee l hamware . blIlanced radiation a n d a
lo nr.er boom fo r even w ider element spacini.
P ower Ratin& - 2 KW P .E.P . SS B. n ecom
m ended mast s iU' - 2" 00. Wind L OIId - 120
Ibs . a t 80 MPH . A p p ro x. ship ping wei&ht - 4 5
Ibs. 123 2 .50

TRAP M ASTER 3 6 .. . 10. U .. 2 0 Meters

_ Mode l TA-36
_ 6 Elements
- F orward Gain (over iwtropic lOurce) _ 10.1

db o n 15 .. 20 meters . 1l.1 db o n 10
meters.

F ront-to.Back Ratio on aU bands. 20 db.
This wide-spaced, six ele ment cont lgura tlo n
e mploys " o peratln& ele mentl o n 10 m ete rs. 3
o perat ing e le ments o n I I> m eten , and 3
o perating e lem ents o n 20 m eters. Automatic
b and swit ching is accomplished throu&h
M osley e x clusively d esigned hlih impedance
Plllllilel re sonant "Trap C lrcuit." T h e T A·36 is
designed fo r 1000 watts AM /CW o r 2000
watts P .E.P . SSB. T raps are weather and dirt
proot, offering fr equency st"b llity u nder a ll

w,,,, "' , 0n"'Uon,.""4
MOSLEY AK-60 MAST PLATE ADAPTER
Mast P.... t e Ada.p ter for ada pt in& your Mo sley
1""'.. m o unUd bea m to fit 2" 0 0 m a.st.
Complete with ande and hardware. ' 1 1.15

T A_33JR_ POWER CONVERSION KIT
MODEL MPK_3
O wn ers o f the M osley Trap-Mader T A·33Jr.
m a y obtain higher power without buying a n
e ntirely new antenna. The a d d it io n of the
MPK-3 (po wer conversion k it ) co n verts the
TA-33Jr . Into essentially II new a ntenna with
7 60 watts AM/CW an d 2000 watts P .E.P .
SSB. $1>2 .25

_Model T A -33
_ 3 Elemenh
_10.1 db Forward Gain (over flotropi c

lOurce)
_ 20 db Front_to_Back Ratio
The Mo sley T A-3 3 . 3-elem.,nt b"",m provides
o uts tan d in& 10, 1 5 and 20 meter perfor
mance . E xceptionally bro adband - gives
e xcellen l results o ver full Ham bandwidth .
Inco rpo rating Mosley Fa m o us T rap-Master
tra ps . Power Ra ting - 2 KW P .E.P . SSB. Tbe
T A-33 may a lso b e used o n 40 m eters wit h
T A-40K R co nversion . Comple te with bard_l =~;;;;::;-----------------~~:;~~
ware. $206.50

MULTI.BAND BEAMS
TRAP MASTER 33 _ .. 10. 15 .. 20 Meters
_ Model TA-33Jr.
_ 3 Elem ents
- 10 .1 db Forward Gain (over ilotrop ic

aouree)
_ 20 db Front-to-Bac k R atio
The TA-33Jr ... incorporat e. Mosley T rap '
Muter J unio r traps. This is t b e lo w power
brother of the TA-33 . P o wer Ratin g - 1 KW
P.E .P. sse . $151.85

Tufts Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 _ (6171 395-8280

Tufts Radio Electronics _ 209 M stic Avenue _ Medford MA 02155 _ (6171395-8280



54.95
2 1.95
32.95
29.95
2 1.95
2 1.95
32 .95
13.95
32 .95
32 .95

21.95
32 .95
24.95

A 144-7
A 144-11
A430-11

VHF/UHF BEAMS
ASO-3 s 32.95
A50-5 49.95
A50-6 69.95
A50-10 99.95
AMATEUR FM ANTENNAS
A 1474 $ 19.95 AFM44D
A 147-1 1 29.95 AR-2
A 147-20T 54.95 AR-6
A 147·22 84.95 AR-25
A220·7 21.95 AR-220
AnO-l1 27.95 AR450
A449-6 21.95 ARX -2
A 449·11 27.95 ARX-2K
A FM 4D 59.95 ARX·220
AFM-24D 57.95 ARX450

AR_. ..

«'_"'0
'""

A=_l1

'''' '' IZ<''
• '''._'1"
lU/ZO,..
•72O.,."

A .,...; ..
• 'bo., ".
II .'%>
00·

•.....'"
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' 00

"

FM

AO'"''
",,"' I " ".,..... ",," '

" .'in...
'"..0..'"

eom" ete • " ...... " .,.,.""" . ", .'.m"" "'"" ",,,,... only
eomp'''' 11 .'em,, ' '''.'' ;"" . "
11 . Lom..,' "... ham. .. ","y
" + II ,"rn.'" ,."" ..,.,.... on"

AR_'

,"''''
' 00

"

A " _Vl'''
A" -SK
A''' .V1'K
AI " _S"

~"'••K,

1.. ..H. ' >GMH., ' J,M H.
...-, No AI" , AI" 11 A,20 11 A'~ "

""",, ip' ;on M""oI ' ,- "-, , - """01- ' -
De.wp" ,," " ,. "'m " 20' _ ""

' ''meo'' , " " "
" X_A"", DX_I20 o. DX_220 • • Dx.420 .~

Bo<>m l ""th • • 144" '0'" 57"' '~"H .......
140 , .. o H ·'4O • • OxK_040 • • DXK440 • •

We~'
, e • a " ,.".& Hom...

'''0. Gam 11 d8 13 o~ 13 08 13 dB (80"" OX K_'8<I ',,",'" OXX-:>lOJ •• OH.48Q ••
' .'B R",,,, "" ... ... ", ,., sl-.. ...'~ OX_l e N 12 .... ox_,.,* 12 ." OX4SH 12 ."

,-.d. lobo • V..,. ""' , B'a< '"
'0\ p.... pt as ., »r ., (20 ' ''' OX_VPB ,. ox-v. a •• OX_VP6 ,.

SWA . f"," , '0 1 1 to , , ' " 1 1 <0 1

2 METER
ANTENNAS

"odeL",m",...........,.y M H .

O-.r--KdJ. Wan .
w'"o . ... ... n

Ne.. fea'.r". ' nd ud(' a k ilowatt KO<ld i ~1 "c h for d' Tect.W nOm
co",,"1 feed .. lth . ...n"'rd PL- " " {''''ng . All e'emen ," a r e
"",cod .t . 2 "'~"e'on>;l k .nd tape""" fo, ;mpTo',,-d b.ndw;d'o .

P·PPWE" 'OC O The box ",,,,,,, ," e'e..",' . ..." '0. ' me'e. 'W "....
' ... AHl.ll , ••,. w;' h ~..",'" mDu. ' ''", boo"" """ "''"' .., ...

•" ••_ ... "''''''''' It .B. " .B ""0" .... '. power beomw,"' "
",_",m."."','U", 0.., ' u'" , '''0'' l> , " , .", , ...

,"".. PL-... ' '''n"
A""" " •. " . MH., '000 W.ll~ Wlnd . ... ".' ... "

O...GI "lC"~G ,," vo" "",..... 0......,..' mount,., _ m h. .......;udw.,...M , ,,, ' wo " " "''''y po" ~"" yo. .. "'~ 3 dB ","n
"''' t .. ~n," "'".....

3/4, 1-1/4, 2 METER IEAMS

Tl>e e" . do Nl of oomporloo" in .m."'ur ,'IfF!l' KF ,"ommuo'o, 
"on. e .eOCra f' ~agld comh;ne a ll ou' ""dorm,,,,,e and .-. 11 0'
bilif, with nphm "m ",e lor ease 01aogemb'~ and mounliOK ul
'OUT ."e,
L i.hl~'~ i.h' yel r.""ed. the ' ""'nnaS !>a ve 3/16"' O. D. "olKi
, ' um ln"m e l ~ men,. " ';' k 5/ ,"' cen'er ,,,,I',,,,. mouo'ed on h<-••~
du,~ for med br.ck"" . Boom• • ",]"'.nd 11"" O.D. al um!""m
'"b'no. ... . t mO""" of 1/8" fOTmPd a luminum ..... adJ" , tabl.
u· ooU. tor up fn 1_'/2" o .n. m..l8. They coo be moun,,,1
lor oor'wn..1 0' ve"'oa ' pnl"I• • lion. l"omplele 10s " u(·0I0o.
;nohKle d.'" "" 2 mete, FM Tepeo,e r """1"O\ion .

HIGH PERFORMANCE
VHF YAGIS

a .' M " '''GO 3.15 "" Go,. ,,",e...,,,, .. w wh'p l Rol' w g -

tonn.. "" 0 0'''''' '" <","0". " ohm , ... "' l"l.-''', loW "",Lo of .
'Lon "'," , . , ""'"R. "~'''''' •.-..em""" ..-.,. to 'n. laJI. r
""",y ......."'.l«l. ol' b"' .", MK. ,"'. , .. " , Tho.. .,.. """"" RL_,
to .... to"" oI' o<her .... ...,.=.. <,,", ,"n""

• .•MTW IST " .• dB C" n' ,',m,"" "",;,,,,,w "",.,;""""" '0' _
.... ",m .., ' M l~ ., " n K" polan"'''''' 'or FM "'."' ""..
,..... <'" ,U dB," 8 , .. " dB, ....... 'en.'. ' ,,"", w h' W , '''''''''
<10m.,,' ' 0", " ,,"on R""", M.le. "".en .,.""",, , ,'L-'" """00<10",
u'" t wo ......" F .... h...~

A"'_lOT ' " _, ,, "K~ 1(1"" w " ", w,nd a.......... "

•.• 00" 1;.'0 ' 0" Ga'n , .., . " w ",,,,,,. 0.."", "' '''''oa ' .......'" ..... ,"' = W,.. _ l>'.'" ~ a'. pottem >00' e "" ,"n,
,..' 'dB . a'",""'m , 1"1. ~_"r " "''''•• ,~ Iu""

_ ",eto d,""'e "'''''''",... on ....,.n' ,"x ~., ............IL ""'W...
v.<t~" •••""" m.o" "'" '.Wl ;'"

An... " ,.. . "'" M"., 1000 w. tt., ,,''"' .".. , n
AFW_"D = _." "Ho, '000 w"" ' , w,nd .,... 1 "
A.......O ",•• •", ..... 1000 w""", ..-I"" .,... ' ."" "

E_'_'·" ' '' ''' H' v'~1S ,..., ., of """'PAri"'" In VHF_U"F com_
m",,"."on~ ..... cut ,.". " oJ ""'.n.."on. Tho ,..". .... ~...._m...' m""". ,." .. ,~ ""","'00. .o j] m ......... 1000 wo,,, ""'..
d'''''' ,. ohm ,....... PL-'ot .........,10...,

"""e' Nom"" A''' _ll A_"'_'
""",".'Lon,,"" . ... ' "0" U " 1'0"
W",tJTum ,, "" . , ,... 3 J" .. H' -
G,"n 'Fi B 0 O~ 'Ui'" '.',"
... I'owe, "'m '" ...
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...., , M'I< " . _". U "U'
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•
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•
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P
I

4 Ibs .,

3 Ibs .,

3 Ib, .,

MHz,

MHz.

MHz,

CONVERSION KITARX·2K

'"'MAXIMUM

PERFORMANCE

."
VALUE

,0-
RINGO

RANGER
for FM

Poto« iphon J e"""'nt 5e_n'
6 " """"" '

10"0""'"
.._ , No .~, .~. M 0 6 AW'O
Boom l ...' h • " so- ,.
l.,....... EI 11 7" I , 7" 11/" 111 '
Tum A"",,,, e " 6" " "f.-j . G. ;" n~6 9.'dB ll.5 oB 13 oB
fl8 Ra , io ~ .. 7' d~ 16 dB ",w.,..., "" ",,,- lB ,.. 16 ,..

ro ven ""do, ma."" Ir om l"UoR€d. lull s"e. GmeWT l>esm• .
lemcn' . ",, "'OK" OO 1engt~ . !>a.~ "'-'Cn C'o",MI~ ~ngl n""red to
.. best pallem. ~ i"h fo,...·.ro gain. K'>Od fron' '" bock "" ' 10
'" b,ood I,,,,uency ",._.c.
oom, are .058 wo n . nd elem.n," .,.., 3 / 4" - 5/8 " . 04. wall
,.mles. d lrom. lin;.h al um inum t"b;n~. The j and 5 d.mrn'
ea rn' hil vo ' .1/ ..' _ I , / , " Ooom • • Thc ••M 'Odcmont _m.
lYe , '/~"' - I 1/2"' boom. . An b..ck<1S are h<-..~ K""lte
"""" .Ium;onm. RT ;~h! l in;.hcad p1.'odul>olt. aTe.dJ". ...ble
, up '0 I . /s"' m••t on ~ .00 5 "Ieme.t ••~ 2"' on 6 a"~ 10
e",eo' beom• • All mooel. ""'y be mouot<;! lor bo"wnta l or
'l1ic.1 pnl.ri<>li''''.
"'" j.'a,n",. ;""I ....e .dJ".ta b1e length . lementa, k;low." Heddi
:. t<:h .nd built-in co,," Illl ing for d;T'Ccl 52 ohm leed. The.e
", m. a "" l.c~" ..,. m. "'e<! . nd . uWl lod with 1,," ruc,l on. fOT
lic k •••• mbl• •

Cush Craft hM c....ated another first by maki " g the
wdrld's most popular 2 meter anten na tw ice as good.
The new Ringo Ranger is de"elop<>d from I he basi<
AR.2 wil h three h a lf WaVe" in pha.e and a one e ig h t h
wave matching "lub_ Riltgo kanger gives an ex t ...,me ly
low .ngle of radiation for better s ig na l cO"eraKe_ It is
lunable over a broad frequency ,.,.ng" and perfectly
matehed to 52 ~hm <'OBX.

ARX ·2 . 137·160
ARX-220, 220·225

ARX·450, 435·450

Omnidirectional

GAIN

:lASE STATION

ANTENNAS

1- 5 - 6 - 10 ELEMENTS

6 METER BEAMS

.s dB " - 6 dB"

Tufts Radio El ectronics. 209 Mystic Avenue. Medford MA 02155. (617 ) 395-8280

Tufts Rad io Electronics. 209 My stic Avenue. Medford MA 02155. (617) 395-8280

" Refe,..n« 'I w. w d;poio,
• • Ref,renee Ii wove wb'p use<! .. g,,'n ..",,".m by m""y

m""ufacto,..,..,
Work full qu ieting into mO'''' repeaters and extend the
radius of you" direct <'Ontacts with the new Ringo
Ranger
You can "I' date yuur pre"""l AR·2 Ringo with the
simple .dditidn "f th is extend.. k it . T h e kit include
the pha._i nll' netw'ork and necesaary elemBnt extensions.
Th e only mndifieations l"equi ....d a"" easy to make saw
• Iits in the top .....tion of your antenna.
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A WOIW WIllE IlEALU NETWOn TU
SElIVE YOU.
Whether you·re dri .in~ • Iiondo Inhn....
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All resonators are pr~i$ion wO <md w ilb
optimiz...d d ...sign fo r .... c h band. Assem·
bly includes 17 · 7 PH stainless steel
a djustable tip rod fo r lowest SWR a nd
band edge marker. Choolll' fo r m edium
or h id! po wer o pe-ra tion .

S TANOARO HUSTLER RE SONATORS
Pow..- R ali"1l : 400 W. ... SSB

Model B....d ',i(:<l
RM·l0 10 mete.. $ 6.50
RM ·1S IS mete" 6.95
RM-X1 20 meten 7.30
RM-40 40 met... 13 .X1
RM-7S 7Smete.. 15 .50
RM.ao 80 mete.. 15.96

S UPER HUST L ER RESONATORS
Paw.. Rating: Lego' Limn $SB
Su have widest .....twiohh

Model O...d Price
RM·1OS 10 m..... $11.30
RM·1!;S Hi ......... 12.66
RM·20S 20 """en 13.00
RM-40S 4Omet..... lS .50
RM·7SS 7S.......... 30 .00
F1M-.8QS 1IO ......... 30.40

For 6-10-15-20-40-75-80 M...ten
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S UPER GAIN
Two lOotlrt

-,~...,- .---_......

cohllaotly rolloclaroal . urprloe . l lhe .1_·
nalot" "'lIth io rolotion 10 1M power rati~.

sou, I lAND CO\'U"GE
The 2 11l>; co•."... lo.«l ...ten, whila tho
21 5. """..... 1!>-11lO mellrnl, Addu.. tho
Allet. Model 10:0. C""t.l OodUatot pnMdooo
1I_lly irlc-rMoed r........,... """""... r...
MARS . Dd _workopen'm.

"-0 n ....' s.'II1TUI n 'l\ l."iG 0 1
LQADI."iG ro,,-noLS
.."h Allet.· _I br-lb&Dd\ne. Wilh your
AIIu ..... ".. _ani QSY aDd bead~
MOST AD\ '''-,cr.n ST"n Of ras AaT
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••

-<-,""" ...... _...." _._In._
"'." """ ".. ....,,,,,- I"· .. ". ,
." , .."". ".00

For all you hams with little cars .oo

We've got the perfect mobile rig for you.
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Tufts Radio Electronics. 209 Mystic Avenue . Medford MA 02155. (611 ) 395-8280
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$:Z99.$0

LOW PASS FILTERS FOR TRANSM ITTERS
have fo ur pi seCtiolU for sharp cu t off below c hannel 2. and t o
a tten ua te tran.m itter hannonici fallinc in any TV channe1 and
fm band . 6 2 o h m . S O-2 3 9 c o nnectors b ull t In .

DR A KE TV~200-LP

200 watts to 5 2 MHz, Id eal
fOT lix meters. For operation
b e l o w l ix m et e n . u l e
TV -33DO-LP or TV-U·LP.
Model N o . 1609 Price : 126.60

DRAKE TV-42-LP Model No. 1605
ill a four sect ion filter d ..licned with 43 .2 MHz cut-off and
extremely hi&h attenuation in all TV channels for tran.:miU..rs
oPf'ra tinc a t 3 0 MHz and lower. R a ted 100 watts input. Pric ..:
114.60

Match eller3lthin, from 160 to 10
with the new 160-10 MAT

NEW: Tflo Mon u or Tu,,", .... "011""d 1».

_ .. 01 " __""'m.... <lomond . Homt told
u. It...- 3 k,low.n _ .,;It. •

bui11';" f,,,,,, _
ooiIooet", tor- _ . bal _ •.-
_ .5o _ 6Q-1OM __

T_. It' __ • S29lI.5Q,

• c....b...-.. ""''''1 3.2 . )0 InC

• "l......""'"
• COfamic ' 2 .....'"on . 0""'- OWl"'"
• 00_239 _,,,,,aI ,,, lr......itto,
• R_om ..i,. "'_
• 3000 ",U """",if,,, .....,i"",
• Towed ind ,,,,
• CO'....ie .., 1_ II"..
• T' W. &'" H. S" 0 .. W..,,; & Ibo.

DRAKE T V·3300·L P
1000 watts max. bf'low 30
MHz. Attenuation better than
8 0 d B above 41 MHz. Heipi
T V t-f interfe~nc... as w..ll as
T V front ....nd proble ffi5. Price :
126.60 Model No . 1 608

Drake TV. 300.IIP
Model No. 16 0 3
F o r 3 0 0 ohm t win lead
Pric .. : 1 10.60

T 01 ......_'_,""''''1_ ooV
E __ ""'" k .- _ ,...- _.-. ,tano<><nIy

.... _I'"'''''' _ell 50__ ..... ""'0.0".... W 2 0u.aI ... _Woe., .. ... ,

$99.$0

DRAKE TVI FI LT ERS HiCh PUll Filt ..n for TV S ..ts
p ro vid .. more than 40 d B attenuation at 52 MHz and lower.
Pro tec t the T V &.. t trom amateur t ransmitters 6· 160 meters.

__ _ I... 10..........,. 10 ........ _ 5OO . P.E.P. _ ....__
51_ ',., to.,__..._

II Iht _101.., y ",, '.. 'h ",~" "'l 01 buy i"", _', 11ooi,,., Ol ....' 1000 10 1200 ..otll O<ltpltt.

11> .....nto...... YOU',. buy'nl 'flo ...""lI ....p1ihOf.
Qu, _ SuPO' Amp ;, ._", Iht coun..., bocauM ....... _ ..aI,_ , Iht Do<IT....
........,1... __ to"'" .......... I.......... _I. _ _ mMuI '_ 1-Tho s.- A,. ,,11000 ..... P.E},. _.", sse. _ 1000_ DC on CW. RTTY
... SSTV 180-'O Iho__..,.._.

Thos.- _ • • ,._ptOf..._. ....._TVI

.. 'I"i-
Tho -. of , ..."hf_."'" _....,.......,,_d'''y. ....,_
to.- , porl _ .

W. m n'... "' -15728·•. ln ' woo-k....'. ,,,_. .. . cool,,,, eIl_, I. ' '''... ....
.........and ,.,_ cool''''.y .....

TIoo h..... ot DonT,on p" do lhtmoal _ on q....i.... " " 'k • .,.t ... Ii"" ,,, "- ".,.... down. Tha,·.
""'y Iht dY"ami< DonT,on l "..., Amplitia, bo." thorn ai,

Tufts Radio Elect ronics. 209 Myst ic Avenue _ Medford MA 02155 .16171395-8280

The 80-10 Sk~matcher

$ $ 74.$ 0

Tuft s Radio Electronics . 209 Mystic Avenue . Medford MA 02155 . (617 ) 395-8280

S UPERAMP
from Den/lOlL

Read forw a r d
a n d reflected
w a tts at the
same time

Drak.. TV·1~HP

Model No . 1610
F OT 15 o h m TV coaxial
eabl.. : TV t yPf'
conn.... t ors i..,.talled
Pric.. : 1 13. 25



~ . 5 0

I ,.50
12.5 0
17. 50

27 . , 0
17.50
15 .00

27. ,0

1 7.5 0

49,9;
J 9 ,Y5
5 q,~5

19. 95
2 'l . q ~

14,9;

12 ,95
I 9 ,9 5

1'I.9 S

J'I .9 ~

54 .'15
;'1,9;

,,.
IH.95
159,95
259.9,
2J9.95
159.95
I J9:9S
2S9.95
I J9.~S
159.95
259.95
289.95

,

Pow . r
O UIP UI

I SO....'
70W
>OW
I SOW
I SOW
OOW
OOW
120W
40""
<OW
80W
.oW

Rt pow. r amp. "ir.d &. lested , . m i" ion_
("'-'.F M· SS BI A M

P"wer
1 ~ PUI
,W
lOW
,W
"W
>OW
>W
lOW
"W
lOW,W
30W
"W

ace."",y filter for abov. re c.i...1 kits
giv., 70 dF! adJa, enl cbann el
..j.·chon
10 mlr RF front end 10 ,7 \111 , oU I
6 "'I' Rt f' o"' . nd 10.7 Mil' o u l
2 mlr R f I'ronl <nd J 0 , 7 .\ l ff .. o ul
2 20 ~\111 R I, fr"'" . n J 10 . 7 \llil
ou I
432 ~Hl1 RI ' fr "nt . nJ 10 .7 ~1 H l

ou I . .
10,7 ~Hl t I F modul e ;n ,·I"d.. 2
pole ,",)"Ial filler
455. Kfl' I F ' lag' plu s FM d.l. clot
aud, ,, a nd '4 uek b I>oa rd .

....m. a, a b'''' '-I.,ired & Ie".d
nan,min,r ",ciler 4J2 \1I1l
,ame a' a l>m '.-w i' e d & 1..led
JOO mi!liv"all , 2 mtr Iran,mille r
, anl e", . b''''e - ''' ir.d & le'led

'0 " b . nn et rH'I'" ' 1. 1 Jerk
w/<li,,,le ".'il ehin~. . ...
10 'hanncl ' m il ded. w j,,,,i, ,' b
,,"d trim mers . .
UH ~' version of ( 'Ill de " k, n,'e <led
lor 4 3 2 mullhh ann d "per"!>" "
,'a " i.r "p<raled .ela,.
10 I'ha nnel au to ·,,'al; ad"p ' >' 1
fo. RX wlIb prH"'1\ , . . . . .
"'t' 'Im'k "''''I repealer a ~d ' impl"
pair< fr " m 1 4~.l] ·14 7 . 0 ( . ad,). 5 GO
I SY brt, field pf()~amm"ble.u)d. Id e,, 
lin", Wll h !>uI II·, n ' q u"kb lall an d
l ll umers "",
wired and le'I'd. ,,,, I r",~r a m "'ed

" "ed a nd t<"eJ , p r" l" ammed
l ,OOO " h m J , naill ' " mi,,' Wll h
1' .I, I ,,,,,dCl ;il ror d .
lo ne ,qu.kh d"·,, dc. . . , .
in' lalk d in "' pe 'I, .'r . i n c lud i,, ~

lI>!c'rt",'e :«','e " '''ic' ~ Y.9 ~

2 I"ne d.' ,' "der . ~~.'1 ~

,a rne a, .Ib " " e -"ire <l'" h" I" J .l~.~"

4 p" lc I"' !i ,'al "" " ' a l "' . "' lf e<l'" k'l ed .
""'pI l uned I" 144 ~1 11' ha ll 24 Y5
,a n't'~ ,,, h,,w lu nedl , ' l 20 \TI1 '~a" 2 4~"

'all1 e a'a l"," ' l>I ne d 1,, 4.~2 \ ll tl I" " <4 '1<

2 mlr, 600 KHI 'p.eed dupl.,,' r ,
",,,.J and I UIl<' J 10 fr' 4u . n ,~' ... J79.9'
120 \1111 dupl. ",., "'i'ed and
luned 10 f re4uene~ . . ... 3 79 ,9 5
ra" k mou~I dupl",., . . . 3 19.9 5
duuble 'blelded dupl,,", ... bl.,
wllb PL2~9 con"eClor«pr .) 25 ,00
' arne a, a bo v. wilb I yp. N
conneclo" (pr.) 25.00

Fte4uenc~

45· 5 S MH,
140·160MH,
14 0- 160 MHz
140·160 MH,
14()'I~OMHl

220-2JOMlh
2 20-230MHl
220-230 MH1
4 20· 4 70M HI
420-470 MHl
420·470MIIl
420-470MH1

.dd, Over .oha~. p"'le<tio~ 10 yo ur
power 'uppli<-' , 1 5 vile m Ho . . 9 . 9 5
12 voll -powe' ,uppl~ r .gulai", e ard
"'''h fol<l·back c,m e n l Iimiti"g . . 8 . ~ S
ne", comm.rdal dUI~ J() amp 12 V[K
",gul.led powe, ,uppl~ w {,a'e,
"' jf o ld-!>ac k c urre n t li"'i ling an d
overvoh.~" pt<"eelion .. . . 2)9,95

I'SJOI 2W rr

RF28 Kit
RF50 Kit
RFI44D Kil .
RF220n Kit.

RF4J2 Kit.

PS J A Ki'

Il P l A I4 4

Blue Line

RXCF

M"del
BlB J/150
BlC 10 {7 0
BlC 2/70
BlC10/150
BlC JO/ 150
li lt) 2/60
BlD 10/60
BlO 10 / 1 20
BlE 10 {4 0
BlE2/40
BlE JO{80
BlE 10{80

O.V 1'.

Ill' lA 22 0

DPlA4 J2
osc.u
IlSl"_N

n~1Il

(Will
M II" I

CIl.l Kit

COR 2 I'll
Sl"J Ki'

TSI \\'{1
151 W{I

II» Ki'
IIl JW/I .
11 11 44 WIT

11L2 20W/l
Hl4J2 v.. 11

TX2201lW{T
T X4 J 211 Kil .
TX432B wrr
TXI50 Kil .
IX 1,OW IT

n 10. 7 F Kit

r M4 55 x«.
AS2 Kil

OT HE R PRODUCT S BY VHF ENGIN EERI NG
c-nr Kil

,'1

The Synthesizer II is a two meter frequency sy rrt h e
sizer. Frequency is adjustable in 5 kHz steps from
140.00 MH z to 149.995 MHz with it s digital readout
thumb wheel switch in g. Transmit offsets are digitally
pro grammed o n a diode m atrix, a n d can range from
10 kHz to 10 MHz. No a d d it io n a l component s are
necessarv!
Kit $169 .95 Wired and t ested$239 .9 5

---

REPEATER S

TRA NSMITTERS

RECEIVER S

SYNT H ES IZ E RS

TRA NSCEIVERS

WALKIE ·TALKIES
<, ,

POWER SUPP LIES

POWER AMI'L1F1 ER S

I ~

4 ~ . 9 5

~9 .95

59 ,~5

74.~5

'~ . 95

74.9 5

J9.95
49.95
J9 . 9~

59.9 ~

I 04 . 9~

79.9S
1 24 .9 S

J9.95
59.95
2995
49.95

49.95
179.95
159.9S

5 I 5.95
695.9S
69' .9S
749.QS
575.00

254.95
19.95
39.95

. S ~~ ,~~

10495

1 . ,,9 9 0

- -

•• •

-;t;>,,,,..,,,, ,,
2S,J5 Mill 1· \1 ,.e' ,Ve' "'Ilh 2
po le 10 ,7 \illt ",vslal fil 'e,
",me a' above - ,,'i..d &. h"I,d
J lI·l>O ~lli t re'" " /2 p"k 10, 7
~lI tl u ~"lal I'iller,
same", "~("'e -w"ed & le sl«1
140·1 70 Mil_ In, w {2 pol<
10.7 \1111 ,"y",,1 filler .
'arne :" ah,,"e "',,.d .. le".d
2 I (J , 240 MIj, r<'", '" {2 p"le
10.7 Mill ,'rl".1 fi ller .
,ame a, abo' " wi ..d & ,""ed
4 32 MHI rnr '1'12 pole 10. '
\ lHI ,·r~".1 f i ller.
, am e:" a h " '~ · " i , <, d '" le'led

tr.n.miner .... iler. 1 watl. ~ mI•.
,am' a, above - wi ••d .. test.d
Iransm illere.c ile r _l w"II _2 m,..
sam. "' above - w ir . d & leSl.d .
Iran,,,,i ner e "iler - 1"'a n - 22 0
Milt

2mt. powera" 'r. kll lw;n_25"i
oul witb '''lid sta le 'witching,
"ue, c on ne clon , ..
,arne., .bove _wired & le"ed
2 ml r pow.r . m p · I Ow io-40w
o UI- relay ,wilchi~~ . . .
;arne ., above -wired & leSled
6 mtr pow.r amp, 1w in . 2 5w ou' ,
Ie" ,as<. conn.clors" ,witching .
"m' a, abo.., 'WIfed & I.,t.d , . .
2 mlr pow" . mp-Iw in -15",
ou l -Ie" case , ,,,n,,e"1"" • nd

~~V~I~'~~n~Ai44'{l;k';lbUi i5~.
,imil•• 10 1',..,144/1 5 for 220 MHz
powe' amp -<imilar In PA 144 /1 5
' ~C.pl l Ow o" d 4J 2 MHz
lOw in _140w oUI- 2 mlr amp.
JOw io _ 14 0w oUl-2 mtr amll .

ensllneerllns
THE WORW·S MOSTCO~PLETE LINE OF VHF·FM KITS AND EQUIPMENT

repeal.r -6 mele. ,
..p• .,. r - 6 mele" wired &. '",I.d
rep.al"- 2 m Ir _ I 5w - co m pl.,.
(Ie .. ct~ ,'al,) . . , 465.9~

' epeale, - 220 Mlh _1 ,w-comptele
(Ie.. ct~'lohi . 4~5.95

re p e a l ", _ I O wo ll ~ 4 J 2 MH,
(Ie" c',y"als) .
repealer _ISwatl _2 ml ' . .
rep.ale. ·l, wan-220 Mli".
rep.a l•• - l 0 w ol l - 4 J 2 MH/.
l> mlr e1"'" 'Ila,ed Juple~er.

C"mplele 6 mtr ~ M Iranoceiver kil,
20w oUI , 10 c hannel >can wilb ,,",.
(Ie .. mi ke and cryst.I,) . . . . 249.95
.ame as .bove. bul 2 mtr & l , w oU 12 19. 95
Same as above excop' fo ' 220 MH z 219.95
,arne a, ahov. H"ep l 10 watt . nd
4J2 MHz , •. , , • , . . ..
transc.iv.r case onl~' ,
".nscoi.er ca,e and .cee ..or;e. , ,

2 mlf ,ynlhesi,e. , l'an,m;1l off,.n
programmable from 100 KH l -I 0 MH.,
( Mar> offsets wilb oplIonal
a da pI",) . .. , • 169.95
..m••, abo.e ~wi,ed & leSl.d 2J 9.9 5
Man/cap offs. ' ophonal. . . . 2.50
18 MHz o pl;onal trip le. , • . . 2.50

1 5 a m I' _. I 2 .,,11 r. gulale d pu","er , up
ply wjc..., w /fol d-b. c k c urre n l limi, .
ing and ove rvoll age pro lenion . 79.95
,"me .. abov. _wired & I..ted .. 9495
25 a m p - 12 ' 01, re~ulaled pow.r , up-
~I y w lea.. , w /f"ld · bock curr.n I Iimil-
ing and o vp. . .,.. . . . . 129.95
same., above -wired & teSl.d 14 9.9 5
<ame. , PS25C wilb m.te" . . 149.95
,arne ., .b,we -wirod & 'e".d 169.9 5

Tufts Radio Electronics. 209 Mystic Avenue _ Medford MA 02155 _ {6171395-8280

2 mlr, 2w, 4 ch.nnet. b. nd he ld leeeive,
wilh cry'la l' for 146.52 Simplex. 129.Q5
bau. ,y pac k. 12 vnc, 'h amp.. 29.95
bal\e ry charg.r for abo.e 5.95
2 mlr , wilb m ale BNC conneclor 8.95

I< X4JH ' WIl

TX50
TX50Wrr ·
T XI44B Kit .
T X1 4411 Wfl
TX220 B Ki' .

I<X120C WIT
I<X4J2C Kit.

PS I 51.: Ki l .

PA250111 WIT .
pA40 10H Kit .

pA4010HW/T.
PA50/25 Kil

PA 50 /2 5 WIT
PA 144/15 Ki, .

TRX 50 Ki , .

RI'TI4 4 Wfl
RI'1220Wfl
HPT4J2 Wfl
I)P LA 50 .

I'SISCW/T
PS2 SC' Ki' .

NI CA D .
BC12 •
Ru bbe r Duc k

TR XI44 Kil
T R X220 Kit
T RX 4 J 2 Kit

TRC-I .
TRI"·2 .

SYN II Kit .

pA 144/25 Kil .
pA220/15 Kit .
PA4J2/10 Kil .

PA140/l0W rr
PAI40lJO wrr

HT 144fl Kil

PS25C WIT
PS25M Kit.
I'S25M w rr

RPTSO Kit.
RPTSO. .
RPT I44 Kil

RP1220 Kil

RI'T432 Ki[ .

RXHll .

R X28C W/T .
RX~OC Ki'

PA250111 Kil

I< X50CW{1
RXI44( ' Kil

I< XI441"W/I
RX2201 ' Kil

SY N nwrr
MO· I Kil .
TO· I Ki t ..

Tufts Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155. (617) 395·8280

WORK ALL REPEATERS WITH OUR NEW SYNTHESIZER II



Manual , remote-position switchin g
is optional.

• Models for 6.2,1'14 meters, 70CM
amateur bands plus MARS coverage .

• Two types : Class C for FM / CW.
Linear for SSB / AM / FM / CW.

• Negligible insertion loss on receive .

• American made by KLM.
life . re~able pertormance, Black anodized
containers .. exclus ive KLM extrus ions.
h.V'II MV'IIn. full ler'lgth lin. on
both sides!

.ALL SOLID STATE

.SSB TRANSCEIVER

ATLAS 350-XL ..
.350 WATTS P.EP . OR CW INPUT
.10 THROUGH 160

METER COVERAGE

TEMPO ONE H F T ransceiver . 80-10M . USB, ON & AM - $399 .00
AC/ONE Power supp ly for T EM PO ONE - $99.00
VF/ONE Externa l V FO for TEM PO O NE - $ 19 9 .00

T EMPO SS B/ONE
SSB adapter tor th e Tempo VHF /One

Selectable upper Or lower sideband.. Plugs dire ctly into t he
VHF/One wilh no mod, f icat lO n.. No,.., blanker bu ilt- ,n. - RIT and
VXO to' fu ll fr equen cy cove rage. . S225.00

Hlustrated with
optional AC supply,
Auxiliary VFO, and
Digital Dial .
The all new A tlas 350-XL has all the exc iting ne w fea tures you
want, plus sup erior performance an d selectivity control never before
po ssible. Pr ice: $995.00
.10_160 METERS
Full coverage of all si x amateur bands in 500 k Hl. segments. Primary
frequ..n cy con trol provides highly stable operation. Also in cluded is
provision for adding up t o 10 addi t ional 500 kH z segments betwee n
2 t o 2 2 MH z by plugging in auxilia ry crystals.
.350WATTS
P.E.P . and CW inp ut. En ough p ower to work the world barefo o t !
IDEAL FOR DESKTOP OR MOBILE OPERATION
Measuring just 5 in. h igh x 12 in . wid e x 12'10 in. d ..ep, an d weighing
only 13 p ounds, the Atlas 350-XL offe rs more fea tures, p erfor
mance and value t han any other transceiver , r egardless o f size, on
t he market today!

• 35O-PS m atchin g AC supply - $195.00
• DD-6XL plug";'n d igital dIal readout $ 19 5.0 0
• 305 plug-in auxilia ry VFO - $155.0 0
.311 p lug-in crystal oscillator - $ 135.00
• DMK -XL plu g-in mobile mounting kit - $6 5.00

• A simple, add-an-immediately
RF amplifie r.

• Merely coax-connect ampli fier
between antenna and transceiver.

• No tuning ! Effic ient strip-line
broad band design.

• Automati c ! Internal RF·sensof
contro lled relay connects amplifier
whenever transm itter is switched on.
Highest quality, American-made "brand"
transistors are fully protected for VSWR ,
short and overload. reverse polarity
Highly effective heat sinking assures long

• "' u' ''_mod . US8, l S8 , CW 'M At.1 OO"a1 '''''_
• ~. "aoro , ,,,, ,..,.,..' "'''''''''y (.Jo> S I " ' 0 ••)

''''00<'''''0' '''.''''' {' OIl Hz '" m'n. , I, m-o",
• " •.0 0"",,,,1• .-" ,., eoo"o' on ' ~o II,b',

"""toOn' _
• R" Alt.""" '",
o -"<11""'0," ALC . ,,,'on
o Ph""" paten '" ,no ""' '0<"
o S. ",,,.. PH iac' P'" 'bO' .",ten
o Bu'''-'n . "... ...
o , ... TEMPO 201Q..$~. OO

o "'".,.. 6'~ ..'....I .p..... , .~,~ ", ,,,,.1 8<110
,..,,,,,. VFO ..$',*,00

KLM RF Power Amplifiers

TEMPO

f~!a _ ""Me I'WA IMP. NOM . PWR NOM CUll. SIU PIIlt! FRED MOOH PWR iMP. NOM,PWR NO"' . CUR SII E PRICE fREQ MODH PWAINP. NO"'. PWII NDJII, CUR SIIE PIlICE
IM ~') NUfllBE~ I",lt$) OUl (.. .,,,, (' "'lI' )t i M~lI NUM B! ~ IW.,,,) OUT ,.. , 11$) I.mo' It (MH'I NUMBE~ 1.. ' 11$) OUT.lw, " " l,mQ"t

"" PA4-80Al • W ... ,. llj.4 95 14' -I.a PA10·808l'> 5-1, au .. ,. 1599> 400-470 PA2·'OC ,. W , ,. 149 9>
1R 1'8 P,I2-1 2B " ta , • 5995 PA' 0-" 08 5-15 ". .. •• rsa ss PA10 ·J5C 5-15 as e O' 119 95

P,I2·108 ,. '" .. ,. Iss 9, PAI O-" 08l 0 5-15 "" .. •• 215 95 PAI 0-J5Cl 0 5-15 as e ,. 139 95
PI<2 -70BL0 ,. .. .. ,. 169 95 PA10-160Bl 0 ' -15

,,,
" •• 22995 PA 10·roc 5-15 .. ra •• 229 95

PA2·1408 ,. ... zo c 229 95 PA3O ,1408 15· 45 ". " •• 179 95 PAlO -70eL0 5·15 .. .. •• 24995
PA IO-40B 5-15 .. ; 0 8395 PA3O-141lBl 0 ' 5-45 ' W " •• 189 95
PA'O -4{lB l O 5-15 .. ; O' sa s 219-226 PA2-IOBC ,. .. .. ,. 169.9j &IJIEt, ......' · • .11~·5· 1 ·1. 6 1 < ~ · 1 ·C.H · / ' · l '0. 1\ <1 0 . 1
P'10-70B 5·15 .. a ,. 139 95 PA IO-60BC 5-15 eo , c 149 95 •• 1 ' · ' 2/. >0 3 '6\ .,2/ ·\<1 6 16\ · rso . \<I 6 ' 65_ 1~.'.H

PA' O-108L0 5-15 .. , ,. 149 95 PAJO·120BC 1,-45 ''" " •• 189.9' c. l llOEA" ........' ''''' " , "' lJ." OC

o Ph... ">e ' _'oop (Plli "",,,..,,,, C'","" m,n ,m ',..
un",,,.. 'Ouhou. ""00"'"o H,.M 0'0"" F,,,,, ,..,o, Pm_t.,;""

o "0""'0" SOl 'O_" " o "0"00 0"', 3 'u_
o 8" '''-'" "e ."" '2 VOC 00 ",po""
o ew ,,,, ""... "" " pm."'---"'" On """ " ""o~UOO'" . ' 8 P,.., ,mO""" ,,,...
o "",,"ng '00 ".M"O "" , Ipmoo'- __no' ." ace • ....."
o ~ 'o" ...."'m.n.. ""'_. ,"" .... "" 0","

"" u'pm",,'_ .. "'" ' " 0<00""'Y,
• "."'_ In VOX ,no ...., '-b'... ;n cw _.,.,no
o C",,,.I CoIi1".,,,, .M WWV "",o",nO cao'Ou,,,

oM.""""""" ."""...
o 0.. ", ~Ir oon"ol OlIO". """ "''''''' 000 ""o..

" "' ''l>_
o " " ..no eo '"'0'0" '0 mot", "'''''''0'
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The Tempo /ONE PLUS offers fu ll 25 watt output or a
selectable 3 to 15 walt low power output , remote tu ning
on the microphone, sideband operation wit h the
SSB /ON E adapter, MARS operation capabili ty, 5 KHz
numeri cal LEO, and all at a lower price than its ti me tested
oreoecessor. . . the Tempo VHF ONE .

The Tem p o V HF/One Plus is a V H F/FM transceiver for
dependable commun ication o n the 2 meter amateu r ba nd. F ull
2 meter coverage, 144 t o 148 MH z for bot h transmit and rec e ive
• Full phase lock synthesized (PLLl • Automatic r epeat er split
- selectable up o r d own. T w o built-in p rogrammable c hannels
• All solid state • 800 selectable receive frequencies with
simplex and +600 kHz transmit f requ enc ies for each receive
channel. Price : $399.0 0

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (617) 395-8280
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SUPER LOGARI THMIC
SPEECH PROCESSOR

Up to 400% More RF Power is yours with thi s plug-in
unit , Simply plug the MFJ Super Logarithmic Speech
Processor between your microphon e and t ran smitte r and
you r voice is suddenly transfor med from a whisper to a
Dynamic Output.

Your si!Jlal is full of pu nch with power to slice throu!tl
QRM and you go from barely readable to " solid copy OM ,"
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need lo r feeding power and loudspeaker connections to the set.
T h is is a rugged bracket and connector system ... It ' ll take a

beating. There is a hole on each side of the 16 gauge steel ptate for a
padlock in case you want to leave the rig for short periods in its
b racket, They ' lI have to rip out the dash to get it . . . and it won't be

t he l im t ime for that .
Wit h two o f these brackets you can br ing the mobile r ig into

the house and use it in seconds. On tr ips you can ta ke an AC supply
for t he rig and use it in your hotel room. Pr ice : 529.95
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400% MORE RF POWER
PLUGS BETWEEN YOUR MICROPHONE AND TRANSMITTER

..~..__· s _ _

.~~

The TUFTS 5 AVe ·YOUR· RADID brac ket can save you a
bundle . . . and <I lot of hassle. Why worry about rig ripoff? T he
TUFTS 5YR beecket mounts quickly and eas ily in your car and
makes it possible to snap your rig out of its bracket when you par k
a nd put it out of sigh t.

The connector svstem has a special coaxial cab le con nector
Which w ill provide you with 8 losslf!'S S connection right up to 1000
MHzI No lossl In addi ti on to t he quick coax connector there are
also fou r power and accessory connect ions which are made
aut omat jcatlv IIIo'hen t he rig is slid into its bracket ... just wh at you

Tufts Radio Electronics _ 209 Mystic Avenue - Medford MA 02155 _ (617)39508280
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MODEL C-6 10 Economical , dual re ceiver
ma gneti c headphone. Delivers c lear re 
ception . Li ghtweighland comfortable ye t
ruggedly construc ted for daily use. Ear
cushions seal out di stracting noise and
are removable for cleaning. Pr ice: $9.95
MODEL SWL-6 10 Similar to Model C-6 10
but with 2000 ohm impedance. Ideal lor
sho rtwave rece ivers requiring hi gh rm
pedance headphones. Price: $9.95

MODEL C· 1210 M edium priced , dua l re
cei ver d ynami c headphon e . Preci se
sound reproduction. Deluxe foam-filled
eerc ushtons ar e extremel y comfor tab le
for those long sessions. The removable
cushions reduce ambient noi se penetra
ti o n and co ncen t ra te signa l st re ng th.
Grea t for noisy enviro nmen ts or for di g 
g in g ou l weak siqnats. Price: $28.30

M ODEL C-1320 Our finest communica
tions headphone. Audiometric -t ype dual
dyna mic receivers assure th e urumate in
reception and performance stability. Ex 
tremel y sensiti ve re ceivers provid e hi gh
output levels e ven from weak signal s.
L uxuri o us f oam filled ci rcumaural ear
cushions are removable for c lean ing.
Price: $37.90
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Headphone
Impedance

MODEL

Gross We,ghl

Catalog Number

Microphone
Frequenq
Response

Cord

Hea~p ho ne Frequency
Response luseable l

Plug

Headphone Sens'li.'IV
Rei .0002 Dynes/em"
(O)lm W input, lk HI

Microphone
Impedance

Microphone
Sensil i.'tv

Below 1 . 011l micrObar
at l oHI

MOOELCM-el 0

MODEL C·1320

MOOELCM·t320

TELEX.

MOOEL CM·1210

PROFESSIONAL HEADPHONES
&HEADSETS

BOOM MI C HEADSETS
For the ultimate in commu n icat ions conven ience and efficienc y select a boom mic h ead set . Long-t ime favorites o f p rof ess ional
commu n icat ions, boom mic h ead sets allow m Ore p ersonal mobili ty whi le a lwa ys keeping the mic p roperly positioned for fast pre<:ise vo ice
tran sm ission. 800m m ic roph o nes are c om pl atel y ad justab le t o allo w p erfect posi t ion ing. A nd, b oom m ic head sets leave b oth'hand s free t o
p erfor m ot her t asks.
A ll models are supplied with "c lose-ta l k ing" mic ropho n es t o l imit amb ient n o ise p ick ·up and p rovid e superior int ell ig ib il ity , Each model h as
a co nvenient, inl ine p u sh-to-tal k sw i t ch, w h ich can be w ired for e it h .,.. push -t o -tal k re lay contro l Or m ic ci rcui t inter ru p t f or vo ice operated
transmi tter s. The switch m ay be us ed as a m om entary push -button or i t can be locked in t h e down p osi t ion. A ll m od els h ave t o ugh , fle x ible
8 foot cor ds which are stripp ed and tinn ed , Unterm;n" ted. Commun ication grey w i th black t r im , '

MODE L CM-6l 0 Light weigh t , dua l receiver
magnetic headp hone (sim il ar t o M od al
C..fi 10). Ceram ic boom m icrophone wi t h -51
dB output. Ca n be used with an y mobile Or
base station w ith h igh 'Z m ic inpu t an d 3.2
t o 2 0 o hm aud io output. Price: $42.80.

MOOE L C M ·1320 Del u xe d ual r ece i ver
dynamic h eadphone w ith audiometric-t y pe
head p hone el em en ts (sim il ar to Model
C -1320). Ceramic b oom m icrophone wi th
-51 dB ou tpu t. For use w ith any m o bil e Or
base stat ion req uiring h igh impedanca mic
in pu t and 3.2 t o 2 0 ohm audio output .
Pr ice: $68.30.

MODEL CM-1 2 10 Rug ged, r eliable, dual
rece iver d y n amic h ead pho n e (s imilar t o
Model C-1210). Ceram ic b o om mi crophone
with -5 1 dB outpu t. F o r use with any
mobile o r base station with h igh ~ i n p u t and
3, 2 t o 20 ohm audio output. Price : $56.90.

Tufts Radio Electronics. 209 Mystic Avenue _ Medford MA 02155. (617) 395-8280

DUAL MUFF HEADPHONE S
The following h ead p h o n es offer outstan d ing so und qual i ty and super b comfort f o r long term w ear ing. A ll t he models h ave ci rcumaural
eereosnrons to saal o ut d istrac t in g am b ient n o ise an d concentrate t he sign al at y our ear . Foam f i lled vin yl earcush io ns on M o d el s C-12 10 an d
C-1320 add an extra margin o f co m for t. A djustable he adbands and self·align in g earcup s assu re p r oper f it. All m od els are equ ipp ad w ith a
f ive f o o t cord t er m in at ing in a stan d a rd .250" d iameter p hone p lug and h ave 3.2 to 20 O h m im p edance. Commu nication grey w ith b lack
t rim.

MODE L CM- 1320S Delu xe single r eceiver
d ynamic headpho na w i t h audiometric-type
h eadphone alement (sim ilar to M od el
C·1320). Cer amic boo m m icro phone wi th
·51 dB output. F o r use with an y mobile Or
base station r eq u i r ing high im pedance m ic
inp u t an d 3.2 to 20 ohm audiO output.
Price: $54.50.

Tufts Radio Electronics _ 209 My stic Avenue _ Medford MA 02155 _ (617) 395-8280
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IC TIMER COOKBOOK
by Wllite' Jung, Provides an excellent int.oduct,on to the fieid ot IC timers by presenting
a col lection 01 va rious ci.cuit ".ecipes" ...selul in appiying the devices. Arranged in three
parts . the tirst pa.t gives basic and generali zed information. Part II, Ihe app lications
section, is the "meat" of the boo~ and i""ludes over 100 ditlerent circuits for a wide
.ange of ...ses. Part II I contains -eprocucuons Of manufacturers data Sheets, second
source manufact....e.s . and more. ThiS book is a valuab le .eterence tor the hobbyist. the
technical or enginee.ing student. O. p.ofessionaL 288 pages; 5\10 x 8\10 , soltbound,
No. 21416 $9.95

HOW TO BUY & USE MINICOMPUTERS & MICROCOMPUTERS
by William all'den, Jr. Disc...sses lhese smalle r compute.s and shows how they can be
used in a va.iety 01p.actical and rec reational tasks in the home or business, Explains
the basics of minicomputers and microcomputers, their hardware and software.
periphe.al devices avaiiable , and the various programming languages and techniques
Includes selection, buying. and programming your own system and gives detailed
descriptions of e.....enll y availab le systems. 240 pages: 81', x 11: softbound
No. 213 51 $9.95

TIL COOKBOOK
by Donald Lancaster. A compiete and detaiied guide to t'ansistor ·t ransistor logiC
(TTl). Explains what TTL is, how it wor ks, and !lo w to uSe it. Oisc...sses practica l
applicalions. such as a digital counte' and display system. events counter , electronic
stopwatch, digitai vo ltmete r, and a diglta i tachomete'. 336 pages: 5'1:1 x 8\10 ;softbound,
No. 2103 5 SI.95

THE 8080A BUGBOOK: MICROCOMPUTER INTERFACING
AND PROGRAMMING
by Peter H. Rony, DaVid G. Larsen. and Jonathan A. TiluS. The p.incipies, concepts,
and applications 01 an 8·bit mic rocomputer based on the 8080 microprocessor Ie chip,
The emphasis is on the compute. as II controller. Covers the tour fundamental tasks 01
computer interfacing: (1) gene.ation cr streee and device select pulses; (2) latc ti ing 01
accumulator output: (3) acquisition 01 input data by the accum...retcr: (4) generation of
inte.....pt signals to the comp...ter. Intended to help develop the skil ls needed to use an
8080·based breadboa.d mic.ocompute, system. 5\1:1 • 8\1:1; sot tbound ,
No. 21447 $9.9 5

IC OP-AMP COOKBOOK
by Waite' G. Jung. The tirst book ot its kind to be publiShed Cove.s nol only the basic
theory of the IC op amp in great detail , l>ut also Includes ove r 250 practical clrc...it
applications, libe.al ly il lustrated . Organized into th.ee basic parts: int.oduction to the IC
op amp and gene.al conSiderations. p.actical ci.cuit appl ications, and appendIXes 01
manulactu",.s ' ref erence mate.ia l 592 pages; 5\10 x 8'.':1; softbo...nd,
No. 209$9 $12.95

MICROCOMPUTER PRIMER
by MrtclteJl Waite and Mrcltael Pardee, Int rOduces the beginner to the basic p.incip les
ot the microcomputers , Discusses the five main parts of a Comp...te._Central p.ocess
ing unit. memory, inputioutput inte rfaces , and prog rams, The Important cha racte,istics
cr seve.ai well -known nncrcprocesscrs are given and a chapte, is included on pro·
g'amming you. own microcomputer, 224 pages; 5'1•• 8\10: SOftbound,
No. 21404 $7.95

CMOS COOKBOOK
by Don Lancaster, Teils all you need to know to unde.stand and protitably ...se thiS
inexpensive and genuine ly lun to wo,k with digital logic fami ly, Fi.st an explanation ot
what CMOS is. how it works. and how to power it, ptus usage rules , state testing.
b.eadboarding, interface , and other basics is given. Then a minicata log of ove, 100
devices, inc luding pinouts and "'se descriptions is given Subjects covered include gate
fundamentals. t.i ·statll logic. redundant logic design techniques, multivib.ators, non 
volatile memory techniques . cloc ke<l JK and 0 tlip·tlops, counle r and register tech
niques. op amps, analog switches, phase -locked loops and much mOre. A mustlo. the
student, hobbyist. teachers , technician , or engineer who wanlS 10 lea.n about CMOS.
Filled with p'actical applications, 416 pages; 5\10 x 8\10 : soltbo...nd
No. 2139. $9 .95

THIRD-CLASS RADIOTELEPHONE LICENSE HANDBOOK (4th
Edition)
by Edward M Noli. Serves as a p.actical study guide lor the aspinng ,adlo operator as
wel l as a .eady reterence to. those wo.~ing in the tield. DeSigned as a study aid for
obtaining licenses up to and including the Radiotelephone Third·Class Ope.ato. Permit
with Broadcast Endor sement. this newest edition contains questions and answers
simiia.to those given on the actua l examination. 208 pages: 5'1> x 8\10; soUbound
No. 21353 $S.95

SECOND-CLASS RADIOTELEPHONE LICENSE HANDBOOK
(5th Edition)
by Edward M. Noll. Provides all the study materia l needed to pass the FCC second·
class .adiotelepllone license examination (E lements t, It, and III) . All materiai is based
on lhe FCC Study Guide and Reference Malerial for Commercisl Operslor E..smins·
lion. Two tests are inc l...dedto simu late the actual examination, 448 pages; 5'1> x 8'1>;
soltl,>Olmd
No .21111 $7.9 5

$1.50

TUFTS SELECTED TITLES OF
POPULAR SAMS PUBLICATIONS,

f

NO. 24033

\

RADIO TRANSMITIER PRINCIPLES AND PROJECTS
by Edward 1.1, NoJl, W3FOJ, Devoted entirely to the s...bject 01.adio t.ansmltters , this
hook is a heiplul gathenng ot modem t.ansmitter principles, ideas. circuits. techniques,
and lea.n·by·doing prOlects , Covers Bipoia. CW and A·M T.ansmitter Circu its ,
Transistor iTubi! Circuits, BaSIC Principles ot SSB·DSB Generation. Integ' ated Circuit
Fundamentals, VHFNHF Circu its and Principles. Frequency Modu lation, and more,
320 pages; 5\10 x 8 '1> ; scttbc...nd,
No. 24031 $6.95

COMMERCIAL RADIOTELEPHONE LICENSE QUESTION &
ANSWER STUDY GUIDE (3rd Edition)
by Edward M. Noll, Prepares the reade. to t a~e the examinations for the venous g.ades
of radiOlelephone licenses . Emphasizes those sub jects that are most importanl or most
ilkely to be misunderstood , The q...estions are rep resentative 01 mcse used in the FCC
examinations . 304 page s; 6 x 9; softl>ound

73 DIPOLE AND LONG-WIRE ANTENNAS
by Edward M. Noll, W3FOJ . Cove.s p.actlcally eve.y type 01 wi.e antenna useo by
amateurs, Gives dimensions. contig....ations. and construction data for 73 dirterent
antennas. piuS appendices cove'ing constr...ction of noise bndges. line tuners, and
data on measu.ing resonanl frequency . velocity tactor. and swr . 160 pages; 5'1> • "12 ,
SOlibound.
No. 24006 'S.SO

73 VERTICAL, BEAM, AND TRIANGLE ANTENNAS
by Edward M. Noll. W3FOJ . The second book in a SeneS of practical antenna construe·
tion and design methods. Contains data on practically all ty~s used by amateurs, Not a
'ehash ot p.eviously published data, but a compilation 01 the autho.'S own expe.iments
with various antenna configurations. The 73 ditfe.ent antennas have all been built and
air·tested by the autho, . t60 pages; 5'1> x 8'1> : sollbo...nd
ND. 24021 $ 5.50

FIRST·CLASS RADIOTELEPHONE LICENSE HANDBOOK
(4th Edition)
by Edward M. Noli, An excellent study guide for the Ii.st·class radiotelephone license
examination. Contains all the mate.ial needed to pass Elemenf IV 01the FCC examina·
tion, including all the questions and answe.s found in the latest FCC Study Guide Has
th'ee simulated examinations , presented in the mulliple·c!loice to.m 01 the FCC tests,
as well as anSwerS and evaluations to help the reader tind his weak ereas. 4 t6 pages:
5'1> x 8\10; solibound
No. 21144 '7.9 5

HAM AND CB ANTENNA DIMENSION CHARTS
by Edward M. Noli, W3FOJ. Tabulates dimension inlormation in leet and inches for al l
the popular antenna conligu.alions, Gives data for dipole antennas. quarte,-wave
verticals, two'element beams, quads, triang les, inverted dipoles, and inverted vees
Includes intormation tor cutting t.ansmission lines to a p.eterred wavelength, dimen·
sioning phasing lines. cutting a matcliing st...b , and spacing anlenna elements. 64
pages: 6 • 9: son bound
No. 24023 $.2 .75

RADIO HANDBOOK (20th Edition)
by Wilham I , Orr, W6SAi . Acompletely updated:roth edition of the tamous commumca
lions handboo~ that is the ereeecoce ind...stry standard 10' engineers . technicians . and
eeveecee amateurs. Explains in authoritative deta;! how to design and build a ll types ot
.ad,ocommunications equipment. Con tains greatly eniarged section on semiconducto'
and lC circuit design, Includes ssb design and equipment ; .ny circ...its : linea. amplifie.s ,
both solid·state and tube ty~s , vht and ...ht transmitters and conve.te rs, as well as
special·purpose and logic Circuitry, p l...s completely revised chaple, on elect.onics
mathemat'cs, 1080 pages: 6'1> x 9V_ : ha.dbound,
NO. 240 32 $19.50



COMPLETE YOUR SHACK

THE PERFECT ACCESSORY

Avoid inte rruptions ot home-your family and fri ends will know you're

" ON THE AIR" .

PLEASE PRINT

l 1h_inch brilliantly iIIuminoted
RED letters. Unit size : 10 '/4 " X

Mount on desk or e bcve door a t your station-a d justo bJe
mounting brocket included . r~S~. F::::A~M~A~T::E~U~R::'::R=A~D710=-S~E=R~V~I~C=ES=--~S~33::1

P.O . BOX 10-20 GATEWAY STATION
CULVER CITY, ( A 90230
PI"o$ e $end signs (<1' $15.9 5 'loch.
Posl Paid -check Or money order enclosed.
Calif. residents odd 6 % .

Plexiglou fa ce plate e ndose d in

bloc k sa tin-f inish steel ccse .

PROFESSIONALIZE YOUR STATION

•
•

••

•
TRUMBULL COMPANY
833 Salrs Dr. , EI Cerrito, CA 94530

Pre-notched and routed
blanks to fit 8-100 bus type
computers; also 22 pin sized
blanks for . 156 spacing .
Positive acting resist; drill
bit assortments ; carbide
bits; bubble etchers. W. H.
Brady & Dalak artwork.

~apper strip/wrap/unwrap
tool + 25 foot spool of #30
wire: $6.00 ppd. .

PRINTED CIRCUIT
SUPPLIES

Zip

• 520hms
• SPOT,OPOT

• Power 1 KW

• All Brass
Construction

• Teflon
Insulated

• Captivated
Internal
Contacts

• Available in
UHF, BNC,N.
F. all series

State

Nome

Address

(ity

Model SW-5000

Patent Pending

aUl tlSI NOT ' ''C lUOEO

2 ~ " x 1 3/ . " .

Mail Orde rs Accepted - Add 75¢ for Postage T1 9

TEE/AX PRESENTSj
THE FIRST

Coax Toggle Switch $39.95
Coax Relay Version $55.95

Distrib utor Inquiries
Invited

TEE/AX, INC.
570t N.W. 31st AVEN UE

FT. LAUDERDA LE,
FLDRIDA 33309

• AN OUTSTANDING GIFT ITEM.

J2

2400 Crysta' Drive
FI. Myer. , Florida 33901
all Phones 1813) 936-2397

••

IJAN~
,c ......... .
I

with
JAN QUARTZ CRYSTALS

for
• CB Synthesized . CB Standard

• Genera l Communications
• Industry. Two-Meter
• Mon itor. Scanners

• Mar ine VHF . Amateur Bands

Dependable USA Mfg. for
• Freq uency Cont ro l
• Frequen cy Stabi li ty
• H igh Perfo rman ce
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for the IC-225

One Cent Channels

- - inflation fighter!

Fig. 1. Hexadecimal for IC-22S.

any standard 15 kHz spacing.
The location that was picked
to moun t the 8 position DIP
switch was on the underside
of the radio, between the
mat ri x board and the front
panel. This allows minimum
wire length, convenience of
o perat ion, and very little
modification to the unit.

The first item that is
required is a small piece of
vector o r printed circuit
board, approximately 1 3/8"
by 1", to mount the switch
on. The best source of this
material might be one of your
s ur plus computer boards
from which you have re
moved a 16 pin integrated
circu it. Due to the limited
mounting space, this makes
for an easier installation than
usi ng an IC socket and asso
ciated hardware .

Simply drill two #39 holes
in the rear lip of the front
panel to secure the printed
circui t board . The right si de
of this PC material should be
ali gned with the position 19
of the mat rix board to allow
for ample mou nting space.
The first hole has already
been drilled through the
plastic portion , so it is only
necessary to complete the
hole through the metal por
tion. The second hole is
drilled about 7/8" to the left.
Countersink these holes to
allow for installation of 2 #3
fl at machine sc rews. Another
piece of PC board material,
1-3/8" by 3/8", should be cut
and drilled to be used as a
shi m (between the front
panel lip and the PC material,
which will have the switch
mounted later). This will
make the top of the switch
block even with the cabinet
cover assembly after it is
reinstalled .

It will be necessary to cut
a slot with the dimensions
5/16" by 7/8" parallel to the
front of th is cover to allow
for act ivat ing the switches
after th e cover is reinstalled.
Viewing this cover from the
fron t of the rig, the slot
sho uld be located 9/16" from
the front and 1Y.z" from the
right side. The next step is to

Thc modification, which
should cost onl y a li ttle over
$2.00, simply consists of
making usc of the 23rd posi
tio n of the selector switc h,
with the addi tion of a minia
tu re 8 posit ion DIP switch.
This will allow for pro
grammi ng th is position at any
time, for any unusual fre
quency that you desire, at

T he recent arrival of
lco rn's new IC-22S has

com pletely changed the 2
meter FM transceiver market.
The most noted change is the
decrease in cost, for a unit
which has the featu res of a
synthesizer. The IC-225 only
requires you to program a
diode matrix board for the
common frequencies that you
will be using with the 22
selector positions. This makes
for very convenient o pera
tion , with an even greater
advantage over a regular
synthesized unit whilc in
mobile usc. We have been
able to create thc best of the
crystal controlled ri gs and t he
svnthcslzcd uni ts, with a
slight modifi cation of the
225.

147.510- 0 0
525"'01
540"'02
555"'0 3
570"'04
585- 0 5
600"'06
615"'07
630=08
645"'09
66O-DA
67S"OB
690" OC
705- 0 0
720",o E
735",o F

147.750-EO
765"'E1
780"'E2
795-E3
81O" E4
825- ES
840-E6
8SS- E7
870"'E8
88S"'E9
9OQ- EA
9 1S" EB
930" EC
94S- EO
960- EE
975"'EF

147.990- FO

1'17.000=AE
01S"AF

147.030"'SO
045=B1
060-62
075"'S3
090"'S4
105=S 5
120 "'S6
135"'S7
150- 88
165" 89
18 0'= BA
195'"B8
110=BC
225=SO
240 "'S E
25S"S F

147.170=CO
285=C1
300~C2

3 15-C3
330"'C4
345=C5
360-C6
37S"'C7
390~C8

40S=C9
420"'CA
43S"'CB
4SO"'CC
46S=CO
480=CE
495- CF

Bob Edgett WB2CBC
Wanefa Edgel! WA2HGQ
3 9 Dex [er Parkway
Bdldwinsvi1le NY 1302 7

490=8C
505=8 0
520=BE
535=BF

146.550"'90
565=91
580=92
595=93
610"'94
625=95
640_
655><97
670"98
685"'99
700..gA
715=98
730"'9C
745"9 0
760"9 E
775"'9F

146.790=AO
805"'A 1
820"A2
83S"A3
850=A4
865"A5
880=A6
89S"' A7
9 10=A8
92S"A9
940=AA
9SS=AB
970"'AC

146.985=A D

Frequ ency Hex

146.010=6C
025=60
040=6E
055"6 F

146.070=10
085=71
100=72
115=73
13<P74
145~75

160" 76
175=77
190-'18
205=79
220: 7A
235=78
250"7C
265=70
280=7E
295"7 F

146.31 0=80
325=8 1
340=82
355:83
370=84
385=85
400=86
41 5=87
430=88
445=89
460=8A
475=8a
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phantom Ie-22S channel

The Missing Length

mod ify the matrix board by
drilling 8 #60 holes in the
right end of the matrix board,
just to the left of the DO
through 07 markings on the
board, making sure that they
do not make contact with
any of the cond uct ive copper
on the board . This will allow
fo r the insertion of 8 diodes
which will later be connec ted
to a cab le asse mbly, which
will be connected to the 8
slide switches.

Moun t the mini DI P
switch to the PC board.
Install 8 diodes with the
anode end going through the
new holes just drilled in the
mat rix board. Assemble a 3"
8 wire cable, using stranded
wire to avoi d breakage. It is
best to use a colo r coded
arrangemen t, as you wil l need
to kee p th e wires in order fo r
wir ing in to the swi tches. If
coded wire is not ava ilable, it
would be advisable to run one
wire at a t ime, starting wit h
diode DO going to the right
hand-most switch. Continue
in sequence until all pos itions

Robert Cowan KL11EPII
PO Box 2J43
Augusta ME 04330

E ven in an area where
repeaters are few and far

between, such as Maine, it
was easy to fill all 22
channels of the leom 22S.
When you start adding area
repeater frequencies, a few
essential simplex channels,
and attempt to cover yo urself
for those trips to other
locations, it is very easy to run
out of available chan nels and
wish you had " just o ne
more ."

Wh ile rece n tly pon dering
the replacemen t of the final
in my lcom only two days
out of warranty, I noticed
that the 22 channel diode
ma trix board had positions
for 23 cha nnels. On closer
inspection it became apparent
that the 23rd channel on the
ma trix board was not a
mistake, but a bona fide
operable set of ho les whic h I
could pro gram to get that

are wired. The next modifi ca
t ion is to run a wire from the
unused 23 rd position of the
selector switc h to a common
point of all of the 8 slide
switches. Test fo r broken
connections a nd solder
bridges. Mou nt the matrix
board and the switch unit
with the necessary screws.

A notc should be made at

extra channel.
There was no wire con

nected to the 23 rd posit io n
on the matrix, so I quickly
scrutinized the rotary channel
selector and found that one
pin following channel 22 was
empty. At this point it
crossed my mind that this
could be a tr ap - the re must
have been some reason why
lea rn did not wire in the 23rd
chan nel, and I was over
l oo k ing so me t h ing very

this time on the actual pro
grammi ng o f the switches.
Anyon e who is familiar with
the hexadecimal sys te m will
have no pro blem in re mem
bering how to program the
unit. The layo ut is two hex
bytes as follows : 00 to FF,
which you can layout as
842 1 8421. An example: To
program 146 .55, you would

obvious. I have been known
to do that once or twice.
T hin king tha t the unused
co nnec tio n m ig h t b e
grounded or in some other
way be unusable, I checked
the unused pin and several
other connection poi nts for
anything that looked the least
bit unusual. Nothing fo und.

Fina ll y throwi ng caution
to the wind an d dedicated to
maki ng some mistake, I ran a
sma ll gauge wire from the

need hex 90, o r 1001 ooסס in
the switches from left to
righ t. As another exam ple,
146.94 would equal hex AA,
or 1010 1010 in the swi tches.
Aft er lea rni ng a couple of
these reference freq uencies,
simply remember that each
value of hex o ne equals a
change of 15 kHz.

Another modification that
can be done is use the small
ve rsio n of th e hex (base 16)
thumbwheel switches and
mount 2 of them in the cover
near the speaker, as there is
su ffic ien t room at that point.
Others have run a cable to the
accessory plug and used an
external swi tc h assembly.
You could also use the oc tal
thumb wheel switc hes, which
are easier to obtain , but 3 are
needed. Some people find it
more confusing usin g the
octal sys tem, as it is more
difficult to rem ember the fre
quencies.

Any of the above provides
fo r a very practical synthe
sized uni t a t a reasonable
cost . •

23rd row on the diode mat rix
to the empty pin on the
rotary switch. Success! Now,
when I select the dot fo l
lo wing channel 22, I have
access to yet another essent ial
frequency. Fran kly, I have no
idea w h y lcom deleted
channel 2 3 when b uil ding the
225 , bu t as lon g as I am able
to expand my capabilit ies,
I'm happy.

Now, if I had just o ne
more channe l ... •

151



73 Magazine St<lf(

- - with special plug-in boards

A Circuit Designer!

Design

arrangement is a matter of
personal preference, of
course, but the arrangement
shown has proved to be very
convenient Basically, two
input and two output BNC
sockets are used, and wired to
binding posts ncar the circuit
board. Two grounding bind
ing posts are on either side of
the circuit board near the
lower bus strip. The -v bind
ing post is centered below the
lower bus strip. T he two
meter binding posts are to the
left of the meter, and next to
them are two more posts 
one for a fixed +5 volt output
and the other for the +V
output. PL-59 type jacks are
associated with the loud
speaker and with one input
binding post for the quick
connection of microp hones
and headphones using PL-59
plugs.

Th ree power supplies are
available in the unit, but only
one transformer, a 24 volt CT
unit, is used. The 5 volt
supply is regulated with an
LM309K_ The +V and -v
supplies are regulated by
zener diodes in a conven
tional regulator circuit. Either
±6 or ±1 2 volt outputs can be
switch-selected. All the com
po ne nts f o r the power
supply, except the t rans
former, are assembled on a
piece of perforated board
stock and mounted in any
convenient location inside the
chassis.

The circuit and bus strip
boards come with a paper
backing. If this is removed,
one can readily see, for
instance, how the tie points
are interconnected on the bus
strips and how they may be
fur t her broken down if
desired. Since the circ uit
board would be used for rf
circuit testing, it was tho ught
best to better insulate the
boards from the chassis. If
a va ilable, the best thing
would be to replace the paper
backing with teflon tape. But
embossing tape of the Dymo
variety will also work fine.

Audio circuits and d igital
circu its can be pretty well
"wired up " (that is, plugged
into the circuit), as shown on

By carefully examining the
arrangement shown in Fig. 2,
one can envision how the
various terminal posts an d
con nectors are arranged. Th is

The boards are placed on
top and towards one side of a
7" x 11" x 2" chassis. There
is about 5 /16" spacing
between the circuit boards
and the bus strips, but this is
just an arbitrary spacing. The
res t of the chassis has
mounted on it various con
nectors for input/ou tput con
nect io ns, power supplies for
linear and TT L res, meterin g
provi sions, and a buil t -i n
loudspeaker. Also, room has
been left to the left o f the
circuit board to include a
built-in rf or af signal gen
erator for a really complete
"circuit designer" configura
tion.

Complete, rather elaborate
radio receivers have been
test -buil t using enough of
these boards, but for the
average amateur who builds a
multiple transistor/IC ampli
fier, keyer, filter, speech pro
cessing device, etc., 3 boards
only will suffice. The boards
used in the example for this
article are the Continental
Specialties QT -595 circuit
boa rd, which is 6Y2 inches
long and sells for $12.50, and
two matching QT-59B bus
stri ps, which sell for $2.50
each.

ments were made on the
boards which might be of
interest to amateu rs who
want to experiment wi th rf as
well as wi th audio circ uits.
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For those not acquainted
with the plug-in boards, their
basic makeup is shown in Fig.
1. Two basic boards are avail
able - a circuit socket board
and a bus strip board. Both
come in various lengths. The
circuit board has five tie
points, which are all inter
connected ve rt ically on either
si de of a gap in the middle of
the board. t he gap is spaced
so an IC or t ransistor can
straddle it and plug di rect ly
into the board. The bus strip
boards have two rows of
interconnected tie points run
ning horizontally, but
grouped in clusters of 5 tie
points each. One can, if
desired , break the intercon
nect io n of the gro ups of 5 tie
points runn ing hori zon tally
so as to produce 4 rows of tie
points. Or, one can isolate
one or more clusters of t ie
points and permanently con
nect them to input /output
devices . Other components
such as resistors and capaci
tors plug directly into the
boards, and interconnections
are made with #22 hookup
wire plugged into the boards.

Fig. 1. This drawing shows how the internal metal binding
strips are used to interconnect the component plug-in tie
points on a bus strip (a) and a circuit socket (b).

M a n y a mateurs are
aware by now of the

component plug-in boards
that allow the test assembly
of a circuit without soldering.
These boards are produced by
a number of manufacturers
and utilized as the heart of
various "circuit designer"
pieces of equipment .

This article describes the
use of such boards in a cir
cui t ry "test bed" co nfigura
t ion that is part icularly well
suited to use by radio ama
teurs. The tes t bed conta ins
many features found in the
more elaborate, arid expen
sive, "circuit designer" pieces
of equipment. But the cost
can be kept low, with the
main cost being that only for
the main plug-in component
boards. Also, some measure-
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Fig. 2. Arrangement o f the binding posts around the plug-in
boards and the triple voltage power supply . The zeners are 6.2
volt ty pes. By shorting out the lower zener, a selectable output
of ±6 or ±12 wits is obtained.

greater problem with rf
ci rc ui ts IS good bypassi ng.
The solut ion to this might lie
with placing a number of
miniature ground lugs in the
space bet wcen the bus strips
and ci rcui t board, and placi ng
bypass capacitors between
the ci rcuit board tie points
and the ground lugs as neces
sary for any given circuit.

Two banana plug sockets
are installed below the lower
bus strip on either side of the
-v terminal. These are for the
mou nting of a plug In the
front panel. The panel is not
shown , but it is just a fl at
piece of al uminum stock
dr ill ed /punched randomly
with cutouts to accommodate
switches and potentiometers
of various sizes.

In any case, for someone
who likes to do any sort of
circ uit experiment ing, the
plug-in boards are high ly
reco mmended. Pa rts can be
reused many times and one
avo ids those soldered-up,
three dimensi onal, experi
mental lash-ups whi ch look
like modern art gone astray. _

a schematic. The bus stri p
boards are used to run the
ground, +V, and -V lines
around the top and bottom
of the circuit board. Rf
circuits require a little more
care in layout, since one must
kee p in mind the stray capaci
tances that exist aroun d the
boa rds. Bypassing can also be
a problem, since it must be
made wi th leads as short as
possible to be effective. As
rega rds stray capacitances,
measurement s showed t he
average insula ted bind ing post
will show about 7 pF to
ground. A bus strip run (lO
of the 5 cl ustered tie points)
will show about 20 pF to
ground. One of the 5 ve rt ical
t ie points (on either side of
the center channel of the
circu it board) wil l sho w 2-3
pF to ground. Parallel run
ning tie point clusters o n the
circuit board show about 2
pF between them. All th ese
values are not too bad and
can be lived with for many
HF circ ui ts, a lthough VHF
circuits wo ul d generall y be
impossible to layout. A

•

Hlmk Olson W6G XN
BoX" 339
Menlo Park CA 94025

will work, of course, but the
d e mar c a t ion b etwee n
" normal" and "overvoltage"
will be less well defined. The
values of R1 , R2, R3 and the
breakdown voltage of Zl may
be changed to sui t one's
part icular voltage range. -
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A sim ple overvoltagc pro
tect ion circuit can be

built to not only protect a
mil liammeter (used as a vol t
meter with a series resistor ),
but also provide a visual in di
cat ion of the fact that the
meter is in the "off scale"
region.

For normal operation, Zl
(a 10 volt zener) has less than
10 volts across it, and R1 and
R2 (i n series) simply function
as a 20 volt meter multiplier
for the 0-1 rnA meter. When
El gets to 20 volts, Zl
conducts and turns on Q1,
whic h draws current th rough
R3 and the LED. The LED
gives a visual indication of the
overvoltage condition.

The zener Zl is one of a
series of Motorola diodes that
have particu larly sharp knees
at low current. Other zeners
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- - bootlegger nabbed!

Big Bust

In Amarillo

D o not pass "GO." Do
not collect $200. In

fact, Jim Krueger, go directly
to jail.

It may sound like a game
of Mon opol y, but, in
Amarillo, Texas, it was more
like co ps and robbers on Ju ly
7, 1977. Four hams nailed
J ame s Krueger, lnfamous
haunter of repeaters and
county jails from coast to
coa... t, Krueger, known by
more than a dozen different
aliases and a number of boot
legged Of " borrowed " calls, is
now he ld on a federal charge.
without bond. in the Potter
County Jail, as a resu lt of the
actions of Joe Bethancourt
WA7TUM /5, his wife, Mary
Alice, Jim Wilhite W5RXC,
Scott Mcnowell WB 5JJN , Joe
Cowen WA 5TUM, and his
fiancee. Malinda Lyles.

Cowen, president of the
Amarillo Repeater Society,
a nd McDowell, repea ter
trustee, alo ng with society
technical committee heads,
Wilhite and Bethancourt, had
bee n on Krueger 's tra il at
various times since he fir ...t
appeared in the Amarillo area
a year ago. Then he was u... ing
a legit imate ca ll, WB9 MRA,
which he "stole" from a du ly
licensed Indiana ham.

'54

But three weeks of bogus
operation in June and July
u sing a nonexistent call,
WD7AAB, finall y led to his
arrest. It had been a game of
hide and seek with OF loops,
bu t quick-t riggered Krueger
was aI ways on the move and
kept his transrnissions sho rt.
Mo s t Am arillo amateurs
played the game of cha tting
with Krueger, knowing all
along that the com mittee of
four was out chaslng him.

Hams had first become
suspicious o f Krueger a year
a go bec ause of his u n
orthodox repeater habitS 

"WB9MRA, requests the
patch" - at which t ime he
would key up the touchtone
autopatch acce.......

Hi ... o ld, white school bus,
laden with CB slogans,
antennas, and advert!sing for
CB repair, was seen by Cowen
last year, before it was known
that he was ill egally using
another amateur 's call. But
Krueger became wlse to the
...ltuation and d isap peared last
summer, before he could be
apprehended.

During summer months,
Krueger travel ... Interstate 40,
working truc k sto ps. This
year he was reco gnized, by

th e unmistakable Indiana
twang of his voice and h is
well-known repeater habits,
even th ough he was using t he
new call. One call to the FCC
established that it was a fie
titious set of nu mbers and
letters. WD7AAB just did n't
exl ... t. A vehicle sim ilar to his
wa s spo tted briefl y by
another local ham, John Gif
ford W5 SYB , who im
mediately contacted Cowen.
Cowen later ...aw the bus in
the parking lot of a movie
theate r in Amarillo.

" I had gone to see 'Star
Wars.' but I never made it, "
he ...aid. Cowen and his
fiancee, Malinda, saw a crowd
in fron t of the theater
and learned a pro jector had
broken and was being re
paired.

" That di...couraged us," he
said, "and I started to dri ve
away, and Malinda saw the
bus." It was vacant and
par ked. But, it was the same
bus dri ven in Amarillo last
yea r by Krueger.

Cowen call ed the other
three hams. by telephone ,
fro m a nearby store, kno wing
that Krueger carried a pocket
scanner. McDowell, a dis·
patcher for the Texas Depart
men t of Public Safe ty , pu t

local highway patrol men on
standby, and joined the stake
out crew - Cowen, Bethan
court, Wilhite, Miss Lyles,
and three vehicles fitted with
UHF gear on a commercial
f requency for coordinat ion
wi thout detect ion .

The stakeout started at
6:50 pm, and, finally at
about 10:45 pm, Krueger
came out o f th e theater and
entered the bus. Before his
exit, t he ham s, knowing fro m
past experience that th e bus
had equipme nt to monitor 2
meter and law enforcement
frequencies, had set up a
communicat ions svstem using
Bet hancourt's wife, Mary
Alice, who was at home.

"We used the UHF gear to
co m m u nica te with Mary
Alice," Cowen said. " Then
she'd talk to OPS holding on
an open phone line."

O ff i c e rs th en ma de
arrangements to stop the bus
o n Interstate 40, after it was
t rail ed in James Bond fashion
throughout th e city by the
fo u r h a m s co ord inat ing
through Mrs. Bethancourt.

" We were just pla in
lucky, " Cowen said, " that it
t urned o ut that Krueger was
wanted by the FBI for un
lawful flight to avoid prosecu
tion , a fact that could not be
confirmed until officers had
learned his date of birth from
the 'driver 's license chec k
stop ' made by the highway
patrol man.

" We knew th at he was
arrcsted in Indiana last year
and jailed for dealing in
s t olen C B equi p m e nt ,"
Cowen added, "and this year
we got highway patrol co
operation because the regis
t ration tag on the bus did not
fit the vehicle, according to
information Scott McDowell
was able to get out of
Arizona, it s state of registry ."

Because of the mismatch
of llcen...e tag to bus, Texas
t roopers had "just cause" to
stop the thing and investigate.

" We hoped that some of
the CB radios, or perhaps the
lco m 2 meter gear he was
using, would turn o ut to be
stolen," Cowen said . " We had



Hom hunters who nailed bootlegging operator James Krueger are (le ft to right) j oe Cowen
WA5TUM, Malinda Lyles, Mary Alice Bethancourt, and j oe Bethoncourt WA 7TUM/5. Kneeling
are (left) Jim Wilhite W5RXC and (right) Scott McDowell WBS/ j N. Hams and two of their
ladles are shown around a Dodge Ramcharqer, one o f the vehicles used to track the bootlegger,
who Is now In jail awaiting federal prosecution.

tried last year and this year to
get the FCC Field Enforce
ment Team interested. It
seems that they co uld not
have cared less, and we knew
if we were to get Krueger off
the air, it would have to be
done on other charges, due to
the lac k of in terest demon
strated by the FCC and the
Am eric an Rad io Rel ay
League.

" I wrote the AR RL and
the FCC last year about
Krueger, and so did the legiti
mate holder of WB9MRA. As
far as I kno w, neither of us
even got an answer. I know I
didn't," emphasized Cowen.

" However," Cowen
stressed, "I think we may get
some action this year fro m
the FCC, for I hand-c arried a
written requ est to the fCC to
invest igate the situa tion to
T e x a s Co ngressman Jack
Highto wer. We have tape re
corded evidence against
Krueger, and, by his own
adm ission to the highway
pat rolman who stopped h im
and asked to see his amate ur
rad io license, we know he is
not a ham.

"Even the F BI has egg on
its face after th is deal,"
Co we n a dded. "Sco tt
McDowell also phoned the
local F 81 Residen t Agent to
tell him that we were staking
out Krueger, because he was
in violation of federal law due
to his illega l amateur rad io
o perat ion. That agent didn 't
have much to say whe n he
was phoned again later the
same eveni ng by Scott to
inform him that he should

appear at the Amarillo DPS
office to pick up his prisoner.
The agent was completely un
interested in Kru eger whe n
we wanted him for violation
o f communication laws, but
his interest picked up some
what when he learned that we
apprehended a fugitive under
fede ral warra nt."

" Some of the radios in the
bus have had seria l num bers
ground off, and it is my
understanding that checks are
being made on all confiscated

equipment," Cowen said.
"We realize that Amarillo

is a lo ng haul from the
nearest FCC o ffice," he
adde d, " bu t we feel tha t th is
case warrants further inves ti
gation, so hams will never
again be bothered by James
Krueger. We know the FCC is
on our side, but at some
po int it is necessary to eithe r
enforce the rules we have or
forget them altogether. If we
forget them, however, then
we have lost amateur radio to

the money-hungry EIA, with
its lucrative CB industry, and
the amateur freq uencies will
rot away to t he t ripe now
found on 11 meters. I hate to
see this happen, but we hams
are powerless, it seems, to
legally enforce the rules, and,
without the fCC's help, we
are completely vulnerable to
any CB frea k who bas the
brea d to buy a radio. If
Kru eger had not been wanted
on other charges, I'm afraid
he'd still be on 2 meters.v e

Idiranda k
lias II!

Amateur Headquarters for the Northeast

~@)O~@)~~(S~~~g~~y
185-1 91 West MaIO St reet . P.D Box 88
Amsterdam. N Y 12010 TeL (518) 842-8350
Just 5 m inutes trom N .Y. Thruway -Exit 27
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Waldo T. Boyd K6DZY
PO Box 86
GeY$erville CA 95441

- - or the 73 way

Wrong Way,

Right Way,

we could handle 18 wpm
with the hand key with ease.
We had to take a test before a
gi mlet eyed old shipboard op
erator before we got ou r "bug
ticket. " The test was fi rst on
our hand-key sending ability
and, secondly, on our ease
and familiarity with the
semi-automatic T. L. McElroy
Vibroplex, the bug. There
was good reason for all th is
caution - listen to any code
ham band , and you'll see
why. The lives of many good
men depended o n the accura
cy of sending and receiving
the code on board ship. There
was no phone wireless at one
time, remember? And even
when it fi rst came into ship
board usc, phone was far
from dependable. Navy oper
ators were taught to send
dearly, at a speed no greater
than could be received by the
operator at the other end.
Demerit points were accumu
lated for repeating portions
of messages, for correct ions,
etc. The idea was to send so
dearly and distinctly that the
receiving operator got a per
fect message the first time.

When I took my ham ex
am, some years after leaving
the Navy, I pet itioned the
FCC examiner to use the
ty pewriter instead of a pencil
for receiving. He, though sur
prised and not quite sure the
regulations permitted, agreed.
He had a code sending ma
chine that he used for making
the test as fair as possible
which he could set at any
speed up to umpteen wpm.
After I had done the required
minimum speed test with ob
vious ease and accuracy, he
asked me if I'd care to boost
the rate. He advanced the
speed about 10 wpm each
minute, and at S5 wpm I
began to make errors and to
falter. That was the fi rs t time
I knew with accuracy, after
all my years of shipboard
operating, just what my code
ceiling was. Needless to say, I
passed my ham ticket code
exam the first time and, later,
the ARRL 35 wpm certificate
as well, thanks to Uncle
Sam's Navy. I mention this
for good reason.

hear the beeping sounds fro m
a radio receiver with .

So me persons have a
knack for the code, like a
dru mmer has rhyth m. Others
will never learn it , like some
people can't carry a tune in a
satchel. There is a psychologi
cal synapse in the brain that
can di st inguish the difference
between a short beep and a
longer beep, which we shall
henceforth call "dit" and
"dah," respectively. Some
people's heredity simply did
not include the required syn
apse, and to these a dit is
exactly as lo ng as a dah and
spaces bet ween do not exist.
The good code man fi nds th is
hard to believe, because code
comes so easily for him, but
the poor guy whom nature
forgot can well believe it.
More about this aspiring ham
later.

The Navy tau gh t its o pera
tors to send with a hand key.
" Bugs" were verboten until

graphic keyboard wi th almost
identical upper and lower
cases.

There are other ways of
communicating intelligence
by code. I learned land line
telegraphy and blinki ng light
as well. Land line takes a
somewhat different code, the
true Morse code, whi ch is an
alphanumerical setu p, with
five clicks for a "p" and
spaces between the elements
of a few characters. It is
received with a sounder, a
dicker instead of the beeper
that hams are familiar with.
Another code method is mao
chine t racing of the impulses
on a stri p of paper (either by
offset or broken trace) and
then sight reading the result
like an old 1929 Wall Street
tycoon with his ticker tape.

The ham type code is
known as the Internat ional
Morse alphabet, adapted from
the t rue Morse, the better to

Navy Way

As for my credenti als, I
attended the Naval Radio
Co mmunications School
some years ago, and there in
the short period of three
months became a "35-word
pe r- minute man. " Subse
quently , on board ship and
with a year of radi o watches
behind me, I copied "px"
(press wireless) with ease at
50 wpm while covering the
International Calling Fre
quency with the other ear.
No one, of course, writes
with a stick (pencil) at that
speed . We learned to copy the
code directly onto a type
writer with a special tele-

L earning the code can be
approac hed in a sys

tematic and rewarding way.
Like the title suggests, there
is a right way to go about it
and there is a wrong way.
And when you are finished
arguing about these, there's
the Navy way.
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There is an aspect of learn
ing to send and receive th e
code that resembles a sta irway
landing : plateaus. You begin
with ind ividual characters and
advance to recogni t ion of
character combinations. Th is
recogn ition is at fi rst a con
scious act. You strive to ma ke
sense from th e sounds and
silences, and suddenly sense
co mes through. Instead of
"dit dah stands for A," you
sud denly recognize that " di t
dah is A." There is a very
important difference here,
make no mistake abou t it!
Then when you drop the " is"
and dil doh becomes A in
truth within your conscious
ness, you have ceased to
tran sl ate, and are "thinking in
code ." Th at's importan t ! It's
the whole ball of wax.

I don't mean to make it a ll
sound easy. Learning th e
code takes a lot of appli
cation of th e seat of the pants
to th e chair , hard work and
perseverance. You are learn
ing a new language, just as
surely as though you were
studyi ng Spanish, German, or
Parsi. If you woul d study the
science of communicat ion ,
t ry Norbert Weiner's Cy ber
netics. You 'll come out a
better all around ham for
having tackled it.

I co ntend that most of the
t rouble people have learning
to send and receive code is
with th e teacher, yourself in
cluded when self-taught. Vital
to your success is a posit ive
mental atti tude . One of the
fi rst mistakes every teacher
makes is to teach you the
code alphabet. Don 't do it !
At least, don't do it that way.

Get hold of a first grade
reader and start at page one,
letter one, word o ne. Each
letter you don't know the
Mo rse character for, loo k it
up on a handy chart , and
convert it to th e phonetic :
" B" = dah dit dit dtt. Say it
out loud : dah dit dit dit. Hear
it. Send it on your hand key
(stay away from semiauto
matics and auto matics un til
you can send fast and corn
fortab ly well with the hand
kev.] Do no t, ever, say: dash
dot dot dot. That is not what

you hear coming out of th e
speaker. You are learn ing to
recognize code by sound , not
sight (at th is point at any
rate).

By taking th e letters as
they come in a child 's reader,
you will be learning the code
as it was meant to be learned
by the inventor who was a
much smarter man th at he is
generally given credit for.
Note that th e most frequent
ly used letter in th e English
alphabet is " E". Note its
counterpart in Morse: d it.
Yes, he did take frequency of
letters into considerat ion, and
the International Morse im
proved upon thi s somewhaL
And that 's the way you
should learn to recognize the
Mo rse langu age, most fre
quentl y used letters first . You
won't have to wo rry about
how often you have to refer
to the code chart - your
na tural laziness will soon
co mmit the letters and their
Morse counte rparts to mem
ory rather than go through
the extra work of referring to
the chart each t ime ! It will
come surprisingly naturally if
you simply do it th e Navy
Way!

Now as you become better
and better acquainted wi th
the sounds, and the so unds
become th e letters, a point
will be reached when you will
sudden ly find you rself recog
nizing two and three letter
c ombin ati ons. They will
sound like a new Morse char
acter that isn 't in the alp ha
bet : dan; ditty ditty, dit : the.
The silences will take their
places in th e character if you
are being careful no t to sl ur
in your sending and are mak
ing each character dist inctly
and with its spaces where
they are intended and the
length they are intended to
have. You will be developi ng
your ear, and you will be
walking on th e second pla
teau before you even realize
it was a struggle to get there!

So you keep on going,
and , afte r you have gone
completely through th e pr im
er reader, do it aga in and then
a third time . No w you will
probably be ready to take on

a standard book, say a radio
theory handbook, o r a page
of 73 Magazine. Don't skip
over the numerals. You've got
to learn them now, and they
are no more diffi cult than the
letters. Do th em the same
way, by referring to the cha rt
when you hit one you don't
quite rem ember. Get with it
and before lo ng you will rec
ognize a series of two and
th ree letter words all as o ne
character! You will have
reac hed th e leading edge of
the th ird plateau . Keep push
ing, keep practicing, and
you' ll be walk ing on th ird
level with ease before you
real ize it was a tough nut to
crack. When you do, you 'll be
rece ivi ng 15 wpm or better !

After that it's practice,
practice, pract ice. There 's an
othe r plateau at about 25
wpm , and another around 35
to 40. Once th ese humps are
cleared and become comfort
able , copying behind begins
to sneak up on you, and your
elat ion will know no bounds.
Your code will have become a
seco nd language, just as sure
ly as Hindi , Chinese or Rus
sian . I once sha red th e rad io
shack with a guy who copied
from 20 to 30 words behind!
You can 't possibly keep up
wi th individual characters at
that speed. The reason has to
do with learn ing to type and
its distinctive plateaus, word
com bina tions, etc.

There is a way of send ing
Morse with a hand key tha t is
unbeatable for clarity and
ease. You can send all day
without getti ng tired if you
will learn this method fro m
the beginning: Raise your
wrist slightly with eac h down
ward motion of the hand o n
th e key , like Liberace o n the
piano o nly not quite so car
ried away. Don 't grasp the
key with a death grip ; t reat it
reverentl y, lightly, caressing
Iy. That way your muscles
will rem ain almost relaxed .
(Yes, I know that raising you r
wrist feels absolutely wrong
at first. But persevere, and
you'll never regret it.}

It takes a lo t of hard work
and determination to master
the code, but I am certain

that too man y potentially
good hams make a hard, hard ,
bitter job out o f it when
reall y it's not that hard at all.
It 's si mply a matter of start
ing ou t on the right foot 
wups! Carefu l! You'll be ac
cused soon enough of sending
with your left foot!

And when you 've been at
it for a few years, and th e
birds and bedsprings begin
talking to you in Morse, it 's
time for a vacation into the
phone bands ! Man y a crac k
Navy op ended his radio ca
reer in a padded cel l - th ere 's
a certain hazar d attached to
daily, year in and year out
high speed code wor k.

What 's tops in speed? Well,
th ere's another li ttle quirk of
the human grey matter that
blends a rhythm into a solid
roar above a certain thresh
old. Even the best signalman
begins to lose his differentia
tion of bli nking l i~ts at
abo ut 12 to 15 wpm. If he
didn't he 'd never be able to
appreciate the movies or tele
vision. Same thi ng with code
by ea r. After some level
around 50 to 75 wpm, indi
viduals will fi nd it 's time to
let the co mputer handle it.

There are dozens of little
hints and kinks that can be
passed along by old radi o ops ,
For instance, you've got to
push yourself to copy at a
speed faste r th an is comfort
able for you at any given time
in your learning period. If
you don 't, you 'll top out at a
very low speed. It also means
that you have to ex pect to
make errors. Don 't sweat it ;
let the errors fall where th ey
may as you are climbing the
speed ladder. When you have
reached th e level beyond
which you don't fee! th e ef
fort is worth th e use to which
you 'll put the ability gained
thereby, settle down at that
speed and begin to perfect
your accuracy. Keep away
from swinging your sending.
Anoth er hint - if you make a
mistake , don 't go back over
it. Keep o n go ing wi th what
you are copying. Trying to
correct an error only causes
you to miss what 's comi ng.
After you have learned to
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- - planning births, etc.

Living With

the Family Ham

cop y behind the signal,
there 's plenty of time to cor
rect minor errors.

Another hint - learn to
receive on a typewriter, right
from the beginni ng. There 's a
much better li nkup bet ween
the code, your brain, and a
typewriter key than between
the brain and a pencil.

And after all this, if you
try and try and pretty soon
six months rolls around (at 2
hours a da y) and you haven 't
passed 5 wpm. ask for help
from a psychologist. It 's just

Joyce F . Holland WA4WZL
Hiwassee College
MadisonviJIe TN .31354

I n many sit uat ions a ham
marries a non-ham. Realiz

ing that there is a scarcity of
information available on how
to cope as a non-ham in a
ham world , I have compi led
the following information
dedica ted to greater harmo ny
in the lives of hams and their
spouses.
1. Do learn the radio vocabu
lary.
- PIT and CW are not real
estate agenc ies.
- XYL is not the abbrevia-

'58

possible you are one of the
unfortunate few whose syn
apses never quite got together
for that part icular men tal
function. Then do some letter
writing. Peti t ion the FCC to
let such bona fide proven-by
a -p sychologi st handicapped
persons pass the test by read
in g wri tte n dot dashes
from a moving tape. Because,
chances are, even though you
can 't hear the difference in
character lengths, if you are
sighted yo u can learn to read
the difference as fast as you

t ion for xylophone .
- 73s and 88s are not just
lock combinations.
- DX is not just a brand of
gasoline.
2. Remain calm while as
many as 5 antennas are in
sta lled on the roof. Descri b
ing to a stra nger that you live
in the house with 5 antennas
leaves less cha nce for mis
understanding than descr ibing
a house with blue shutters.
3. Don't pan ic when the
utility room gets transformed

and I can read th is printed
page! Having known guys
who could, whose job was to
handle the automatic code
printer in the radio shack. I'd
say we have reached a point
in our ham evolution where
the re 's room fo r this part icu 
lar exce pt ion.

Therefore. le t nothing you
dismay . You, too, can learn
the code. As long as the
ma jority of hams persist in
maintaining the code test re
quirement for li censing, go
along wit h the m and show

into a ham shack .
4. Plan to serve meals at
times that do not interfere
with radio nets.
5. If possible. try to schedule
the birth of children in mid
week so as no t to interfere
wit h hamfests.
6. Don 't ge t upset if your
spouse canno t coor dinate 2
ar ticles of clo th ing in the
closet. bu t he is able to spot a
new transceiver in a store
window from across the
st reet.

them you've got what it takes
to pass their silly old test.
And who knows, maybe it's
not so sill y after all? Suppose,
for instance , you were sud
denly stranded o n a desert
island, and all you had to
signa l fo r help with was a
sim ple, keyed transistor oscil
lator you whipped toget her
out of a pocket radio? Once
you learn the code, you 'll be
surprised at how much fun
you can have with it, and, at
infrequent times, how val
uable it is to you! •

7. Don 't get alarmed if the
side is cut out of the broom
closet to make way for a
transceiver install ati on .
8. Even if they do just look
like funn y post cards to you,
do not throwaway QSL
cards.
9 . Do your h o mewor k.
Have r ea dy for curious
fri ends and groce ry bag boys
at a mo ment's notice clear
and logical answers to the
follo wing questions:

a. Why do you have those
funny license plates o n
your car?
b. Wh at kind of CB is
that?
c. Can you hear pol ice
calls on that?
d. How far away can you
talk to people?
e. Can you talk to my
friend in Guatemala (or
Peru, or Liberia, etc.]?

10. Learn to reassure the
neighbors when they ask if
bei ng a MARS member means
you repo rt the activit ies of
the neigh bors to the F BI.
11. If possible, st udy radio
code and theo ry for your
own license. Never under any
circumstances com ment th at
the code sounds to you like a
confused woodpecker.
12. Relax and enjoy the
benefits of your spouse 's
hobby . It does, after all, keep
him (or her) home much
morc and is usually less dan
gerous than auto racing or
scuba diving .

After almost 6 yea rs of
marriage to a ham, I took the
lest. In October, 1976. I was
licensed as WA4WZL. .
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Add Jazz To Your Tempo

- - with a few simple mods

Ronald R. Groshans WB8ZBJ
PO Box 127
Niles Ml 49120

Microphone with dip installed.

' 60

I have been an amateur
radio operator for about a

year and have had to start on
a financial shoestring. My
firs t piece of equ ipment was a
Tempo fmh HT. As my only
means of communicating
with my fellow hams, the HT
wen t a lot of places with me.
I soon d iscovered that the
h andle-talkie was not so
handy as it was on th e road . r
t ried hooking a carry ing strap
to the two provi ded eyelets,
and this, too, proved unsat
isfac tory. I then put on my
thinking cap in earnest.

I knew Motorola made a
wide variety of HTs. I dug
out my Motorola wish book
(comm on ly called a ca talog)
and started my search for a
better means of carry ing my
HT.

I discovered that there
were two ways available to
carry an HT in comfort. One
way was by means of a case
which attached to the belt.
To use the HT one simply
lifted it out of th e case.
Second was by means of a
belt clip, t he belt clip being
permanentl y affixed to the
un it. Th is second method I
liked for two reasons; one, it
was more secure, and, two, it
turned out to be less
expensive.

Having solved the problem
of how to carry my HT, I
started to work on the idea of
a han d -h e ld microphone
accessory . This turned out to
be more tirne-consurning than
the belt clip. Therefore, since
it would take time to work
everything out on my mic ro
phone accessory, I decided to
go ahead and put the belt clip
on.

1 we nt to a local Motoro la
parts sales and repair dealer
and ordered what I needed. I
placed an order for one belt
clip, one fiber adhesive insu
lator, two screws, and one
metal back ing plate. The
entire order came to a
whopping grand total of
$3.67 . T he Motorola dea le r
did not happen to have these
par ts o n hand, but ordered
them for me. I had them in
just about a week.

Now the hard part. I
found a microphone with no
problem. That was the easiest
of this group of parts to find.
I had a microph one, but I
nee ded a means to connect it.
Afte r many long hours of
searching, I settled o n a con
nector made by In. A five
piece connector system costs
$4.88.

After comparing the
sc hernatics for both the
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The inside of the Tempo af ter modification. The Tempo fmh af ter modification.

Parts List

clip S 3.50 Req'd. 1
insulator S .03 1
screw S .04 ea. ,
plate S .10 1

antenna switch-over. Once
locating these, I was ready to
s ta rt the operation. My
assistant handed me the
solde ring iron, and we were
off. I removed the meter
connect ions fi rst. Then, wit h
the scalpel, I made an incisio n
to sever th e printed circuit
between the points where th e

plast ic models). Setting this
aside to dry, I th en went to
work on th e circu it board.

For working on the circuit
board you need to get o ut
your surgeon's cap, gown,
and mask as well as your
trusty scalpel. Th e first step
here was to locate bot h the
B+ connect ions and th e

1

1

1
1
1

1

1

Req 'd

Beq'd

Req 'd

Req'd

$29 .95

$ l.4S
$ 2.02
$ 1.33

SPST@ 12 V $ 5 .00
DPDT@ 12V $ 14.95

m icr oph on e clip $ 1 .29

DX·120

ITT Parts
DE-9P
DE-9S
D E-110963-1

Magn@craft Parts
W 17 1D IP·14
W l12DI P-19

Motorola Parts
1-8420608 1

14-82643E25
3·136666

6 4-82043D01

Rad io Shack Parts
21 -923

Mura Microphone

other an SPST, These two
parts were the seco nd mos t
ex pensive items afte r th e
micro phone, They cost a
total of $20.00 but are worth
the cost for their size alone.

After waiting for four
weeks for th e relays and
co nnectors, I co ul d now go to
th e workbench . To start with,
you need a small co ntaine r to
put the screws in. These are
small screws and easy to lose.
It is so hard to find a good
screw - once you have one,
you hate to lose it.

The first ste p involved the
removal of all case parts.
Then, tak ing the top plate
and removi ng th e useless
meter, I inscribed the outline
of the connector and filed the
hole to fit. I found that I had
to bend the tabs down on th e
connector in orde r for the
con nector to fi t. To secure
th e co nnector , I liberally
a pplied a plast ic ce ment
(commonly used to bui ld

microphone and the HT, I
discovered that th e micro
phone switch alone would
not handle the switching
chores in the HT. Now here
was a real problem. How does
one get a manual slide switch
to function fro m a remote
hand -held micro phone? I
instantl y thought of a relay
operated switch. But most
relays I had seen were way
too big to fit into the limited
space of the HT. Now I really
had a problem, one that
could kill th is whole mod
ification.

I dug into my parts
catalogs and, afte r making a
molehill ou t of a mo un tain , I
found just what the doctor
ordered. I found two Mag
necraft relays that would
work perfectly. Yes, I said
two re la ys . Magnecraft
manufactures all sizes of
rclays, and these two relays
are the size of an in tegrated
circui t, one DPDT and the

16 1



GET TOP DOLLAR FAST FOR YOU R NEW
OR USEO EOUl pMENT

antenna was switched (3 ca tion.] the antenna connections.]
places) and the B+ switching The glue ta kes some hours Depending upon how you
(3 places). to d ry, so I left the patient wish t he unit to function,

Then turning the patient under the anesthetic and you may wi re it so that it will
over, I inserted the DPDT went to the microphone. I wor k either with or without
relay on top of the exist ing soldered the wires to the the external mike. However, I
sli de switch with a little glue. connecto r and bent the tabs h ave rare ly used mine
I also adhered the $PST relay down, then put the plastic without the external micro
to the back of the uni t 's clip on. I was careful to write phone. I find it to be much
internal microphone. (Note: down which pin got which more convenient with the
As the posit ion indicators a re color wire. Th is done, I went micropho ne . If you wish only
hard to see on ce the relays to lunch. I returned after operati on with the external
have been glued down, it is supper to finish, making the microphone, you may o mit
recommended that a spot of connecti on to the relays and the SPST relay and simply
white paint be placed on the the circui t boards. (Be sure disconnect the internal micro
underside for easy identifi- t hat shielded wire is used in phone .

~----------------------,
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Next I placed a Reali stic
micropho ne holder on the
front of the unit by just
p ee ling off the adhesive
protector and pressing the
holder in to place. One th ing
about that Realistic micro
phone holder is that if you
have a touch tone pad on the
front of your un it, you can
put the holder o n a leather
strap and slide it on your
belt.

Th is group of modifi
ca tions may be used on.other
HTs as well. •
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Rapa, Tahiti, Moorea , Galapagos, r
Zanzibar, Devil's Island, Madagascar,
Martinique, Samoa, Tutuila, Danger IslandtI , Y

aboard the world famous motor sailerYankee
Trader.

SPECIAL HAM DISCOUN T
Send me yo ur color brochure on 10 day 'barefoot ' vacations from S250.

A d drl'\ \ _

C Il) S ta te z.p _

8 Wlndiammer Cruises.
PostOffice Box 120. Dept. 00, Miami Beach. Florida 33 139,
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- - how to get started

Interested

In Television?

articles on the subject , but we
have taken the trouble to
d oc ument all aspects of
system performance. If you
follow so me o f our recom
mendations, you can expect
to have the same level of
system performance.

It is all too easy to quote
results that can be o bta ined
under particularl y favorable
c o n d i t io ns o f lo ca tion,
te rra in, or band condi tions.
O ur a p proach has been
ext remely conservative, for it
is the average performance
level that must bear t he bru nt
o f d a y-to-day opera tions.
You will occasionally be able
to do considerably better
whe n condi tions permit, but
our approac h will be to pitch
the system in terms of wha t
you can expect in the way of
performance whenever you
turn the equipme nt on!

If you have been thinking
about trying ATV, wh y not
read on and see what you can
accomplish ? If you are giving
serious co nsiderat ion to ATV,
and there is no present
act ivity in your area, you
should convert at least o ne
other station. A working
operation over a reasonable
path is usually a prerequisite
for interesting sti ll o ther
operators.

System requi rements are
largely related to the range
involved in the specific pa th
you wish to cover. Function
a lly , re qu irements break
down into a few general range
ca tegories:
1. Less than 5 miles . In this
category it is usually possible
to achieve true "line of sight"
conditions. If t his is the case ,
it is possible to get by with
lo w power or re latively
si mple converters or an
tennas.
2. 5-10 miles. About 10
Watts average power out put is
required in th is category,
ass u mi n g that qualit y
antennas and converters are
employed. If not, still higher
power will be needed.
3. 10-20 miles. 10-1 00 Watts
power outpu t will be required
for this distan ce, dependi ng
largel y on the remaining
system elements and t he

Dr. Ralph E. Taggart WB8DQT
602 S. Jefferson
Mason MJ 48854

T here is li tt le do ubt that
ATV holds a fascina tion

for many operators. I f articles
in the literature for the last
few years are any indication,
we well may be entering a
modest growth phase for this
fasc inat ing mode. ATV,
because of (he incredib ly
w id e band nature of the
s i g o ats , is com p lete ly
different from other modes
with which amate urs a re
famili ar, and even cons ider
abl e ex perience in VHF and
UHF is not sufficient to
predict the requirements for a
use ful system. Quality results
over a given path are not
nearly so eas y to achieve as
some might suggest. Getting
sufficientl y good results to
sustain local interest is a
matter of being will ing to
invest a certain minimum
amount of effor t in se tting up
a quality system, and this is
largel y a matte r of paying
a tt e n tion to innumerable
det a ils.

WB8J XF and myself have
devoted a consi derable pe ri od
of time to developing the
guidelines for a n ATV sys te m
that would provide the kind
o f perfor mance that would
encourage others to give the
mode a tr y. Some of the
things we have discovered run
co u nte r to conventional
wisdom, as expressed in many

Fig. 1. A homemade corner reflector for ATV as constructed
by WB8jXF. Maximum gain with such arrays is in the order of
10-12 dB, depending largely on the size of the reflector and its
angle. This gain is easily realized, the antenna is simple to
construct and match, and the array has a wide frontal lobe
making aiming noncritical. These feotures make the corner
reflector an ideal candidate for home construction where
adequate facilities for precision antenna work are not avai/·
able.
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Fig. 3. One of the modified MMC 432/28 converters (MMC 438/56) used in our system. The
photograph also shows the 1/4 wave stub for channel 6 which is used to remove a spurious
mixer product between channel 6 and 23 in our area as described in the text. The use of such
modern crystal controlled converters results in considerably better system performance than
can be obtained with converted UHF TV tuners and outboard preamplifiers.

Fig. 2. The MBM48/ 70 antenna in use at the author's QTH. This antenna exhibits 17.3 d Bi of
gain and is essentially fla t across the entire 420-450 MHz band. The driven element and
reflector look somewhat like a combination of a quad and skeleton slot with two conventional
directors transit ioning into a series o f cross-shaped elements each of which consists of four
half-wave elements. Despite its unusual geometry, the antenna really performs as indicated by
the specifications certified by the British Aerial Standards Commission and verified by our own
tests. Like most high gain arrays, this one is extremely sharp in terms of pattern and is
definitely not suitable for round tables, although it cannot be beaten for long haul
point-to-point work.

ante nnas. The KL M models
are well thou ght of in ATV
circles. al though we have not
used them. Our favorite is the
MBM48/70 from J. Beam of
Great Britain. Th is an tenna is
flat across the enti re band yet
packs a res pectable 17 dB of
gain into quite a compact
package. This antenna, illus
trated in Fig. 2 and marketed

cons truct;' are suffic ient ly
broadband for TV use and are
not cri tical to aim. About 10
d B gain is what can be
expected. Several commercial
antennas are designed to
cove r t he entire 420450 MHz
band and thus can be used
not only for TV, but for
other modes as well. Table 1
summarizes some of these

for the wrong parts of t he
band and even a home brew
anten na cu t f o r you r
operating frequency will
noticeably restrict the resolu
tion of the pictures.

The simples t antenna that
will do a reliable job is a
corner reflector such as the
one illustrated in Fig. L Such
an tennas are easy to

terrain along the inte nded
path.
4. 20+ mil es. Regular work
over exte nded paths will
require good antennas and
converters and a power out
pu t of 100 to 1000 Watts
depending upon the path.
Even the best of stations will
have diffi cul ty maintaining
quality pictures ou t beyond
40 miles.

Note pa rticu larly that
these categories are based on
normal band conditions. Real
OX of up to a hundred miles
or more will be a rare eve nt,
usuall y coupled with excel
le nt band conditions. The
qualit y of such lon g haul
pictures is such that the y are
acceptable primarily because
they are DX. To susta in a
local level of ATV activi ty
requires consistent coverage
over a much small er area with
pictures of consistently good
quality. The purpose of t his
article will be to describe t he
requirements for the various
system elements to achieve
this end. Those elements
include the anten na syste m,
the receiving converter, the
bas ic ATV exciter, high
power opt ions, and the
matter of voice transmission
along with the pictures. We
will discuss each of these
separately, but you should
keep in mind that the resul ts
you achieve will depend on
the qua lity achieved with
each link in the syste m at
both ends of the circui t. The
pictures t hat are possible over
a given path wil l be critically
dependent on the weakest
link in your syste m, and the
gradual increase in coverage is
largely a mat ter of optimizing
each ele ment of the total
ATV system.

Antennas
The keys to success here

a re gain and bandwidt h.
Un less you just want to work
down the bloc k, you should
not consider anyth ing less
than 10 d B, and you should
try for all the ga in you can
get. Vagi arrays are out for
ATV, pri marily due to their
l i m i t e d ba ndwidth.
Commercial antennas are cut
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Fig. 4. Test transmission sequence from W8BlFX as received by the autna using the MMC 438/56 converter. Antennas are those
illustrated in Figs. 1 and 2, with 10 feet ofantenna height at the transmitting end and 25 feet at the receiving end. The path is 8
miles over rolling low hills. Power levels are 10 Watts [A], 15 Watts (8),20 Watts (C), and 30 Watts (D) average output. The
important fact here is not the absolute power versus path length, for we have now reached the point where 5 Watts average
power does as well over this path as 20-25 Watts in this test (by simply raising the antenna at W881 XF's end). What is significant
is the pronounced threshold effect for video signals. Even 1.5 dB additional system gain (B) will produce a surprisingly good
picture; 3 dB is even better, as is 4.5 dB (D). Once you can see any video at all, a comparatively small increase in system gain at
any point will give you a working operation. The other side of the coin is that ifyou are near the threshold, a similar small loss
in system gain can ruin otherwise acceptable pictures! The proverbial "snow-free" pictures require at least 20 dB additional gain
above the threshold, and you are not likely to get such pictures without line of sight conditions.

by Spectrum Internat ional,
certainly has not received the
attention that it merits based
on performance.

Polarization is completely
noncritical as long as it is
matched at both ends of the
circuit. You will probably be
best off deciding between
vertical or ho rizontal based
on what other modes you
might wish to play with on
the band in addition to your

166

TV activity. He igh t and loca
tion of t he antenna arc prime
factors, however, and care
should be excerclsed to insure
minimum run of transmission
line to the station. The
antenna should certainly clear
local obstructions, and height
gain increases nicely up to
about 50 feet. Above this t he
increase in height gain is
usually counteracted by
increased line losses, 50 super

high antenna systems are
really far from desirable.

There is considerab le
mystique about t ransmission
lines for VHF and UHF work
these days, and the feeling is
that everyone should be using
some form of hardline.
Exte nsive measurements we
have performed regarding
d irect line losses and system
performance indicate that for
runs of up to 50 feet there is

little to be gained by going to
the more expe nsive hardllne.
Usc a good brand name RG-8
type foam cable, and you will
do just fine. This does not
mean you should use CB type
cables. These have low braid
density, and the braid is
rarely tinned or plated 
bo t h factors leading to
excessive line 10s5Cs. Short
runs around the shack can be
handled with RG·58 foam
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FIg. 5. A test transmission sequence similor to that of Fig. 4, except that power levels of 5 Watts (A), 10 Watls (8), 15 Watts (C),
and 20 Watts (0 ) are shown. Again, the pronounced threshold effect over a signal range of 3-6 dB above visibility is cleorly
evident.

Table 1. Antennas suitable for use on ATV. Listed prices do not include postage. KLM
Electronics is located at 17025 Laurel Rood, Morgan Hill CA 95037. Spectrum International is
located at Box 1084C, Concord MA 01742. The KLM antennas require the listed 1:1 balun,
while the MBM48/70 can be fed direct ly with 50 Ohm cable. Stacked pairs or quod arrays may
be employed for an additional 3 or 6 dB gain. KLM makes a variety of 2 and 4 port power
dividers that vastly simplify the proper phasing and matching of larger arrays. A major
advantage of these wideband antennas is that they are equally effe ctive for other modes
anywhere in the band.

Source Gain l eng th Price
KLM 13.7dBi 5 feet 521.9 5
KLM 16.7 d Bi 10 feet $ 39 .95
KLM $19.9 5
Spectrum 17.3 d Bi 6.5 feet $ 51 .75
Inter nat io na l

wit h good results up to power
levels of 50 Watts or so.
Higher power levels will cause
not iceable line heating with
58 foam and you will have to
go to the larger cable sizes.

E qually misleading are
some of the opinions circul at
ing about connectors. Most
seri ous UHF opera tors usc
type N connectors for larger
cable sizes , dropping to BNCs
for RG·58 cable due to the
im pe dance bumps caused
when the typic al UHF series
connec tors (50-239, PL·259)
a rc used. Although such
impedance bumps are rea l,
they will no t result in no tice
able degradation in svste m

performance if the venerable
UHF connectors arc install ed
properly. The newer solder
less PL·259 connec tors are
ideal for use with RG-59
foam cables and are far less
tedi ous to install than a BNC.

Model
420-470- 14
4 20-450 -27
1:1 balun for above
MBM48/70

TR relays are a cont inuing
probl em. If you loo k at the
astrono mical cos t of such
relays these days, you would
a ssume that they must
perform. The sad fact is that
the rel ay s available to

ama te urs generally perform
very poorly at thi s frequency
and are a ma jor so urce o f lost
power in transm itting and
disa p pea ri ng signals on
receive. The only suitable
route we have fou nd is to
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Fig. 6. In-fine power output meter suitable for use on any
VHF band. The coupling loop is a length of #24 enamel wire
threaded under the shield of the braid of a length of RG-58
foam coax. Input and output connectors may be 50-239
bulkhead connectors but matching hoods (AmphenoI83·765)
should be used to minimize the impedance anomalies at the
connectors (see Fig. 7). Lead lengths for the terminating
resistor (4 7 Ohms) and the lN34 diode should be kept to a
minimum. The diode is bypassed using a 1000 pF feedthrough
capacitor. A button mica capacitor may be substituted but a
conventional disc capacitor is unsuitable. The meter may be
calibrated using a Bird or similar in-line wattmeter, with the
10k pot used to establish the desired full scale deflection.
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shop the surpl us outlets for
mili tary relays designe d for
use in the high UHF and low
microwave region (like about
1 GHl) . In any case, avoid
110 V relays, as these seem to
have a tendency toward over
heating co ils and less than
perfect performance.

Converters

A great dea l of thought
went into the subject of suit
able converters. The conven
t ional approach is to use a
padded UHF tuner, usually
with a quality preamp to
compe nsate for the poor
sensitivi ty of the runer.?
There are several objectio ns
to this ap proach. First o f all,
even the best of the o utboa rd
tuners employ passive d iode
mixers. This results in a mixer
noise figure of 10-1 5 dB. A
good preamp will have low
noise and a gain of perhaps
20 d B. Th is ga in is not
sufficien t to overcome t he
mixer losses and still set th e
system noise figure. The
result is a hi gher system noise
figure and a system loss of at
least 10 dB compared to a
system employing a low noise
active mixer. The preamp
does improve things consider
ably but you have not
optimized either system gain
or no ise figure. The tunable
featu re of these converters
was useful in the old days
when self-excited transmitters
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might be operati ng anywhe re
in the band (or ou t of it on
occasion), but is of marginal
utility today when t rans
mitters should be crys tal
con tro lled . T he tunable
converter is reall y only useful
over a few megahertz if t he
preamp is peaked for maxi
mum performance in any
case. You can go to a broa d
banded prea mp but this will
cost in terms of both gain and
noise figure.

The answer, of co urse, is
to go to a co nvent ional
crystal controlled converter
of the same type that would
be employed for work at 432.
The converter we use is man
ufactured by Microwave
Modules of Great Britain and
is marketed in thi s co unt ry
by Spectrum International
and others. T he basic
MMC 432/28 converter is
designed for 432 input and
28 MHz out put and costs
$65. For an addit ional $20,
SI will peak the fron t end to
you r video f requency, install
a crys tal to bring you out on
any lo w VHF channel (we use
channel 2), and repeak the i-f
output circuits. Thus for $85
you ge t a converter with a 6
MHz front end, a 3.5 dB
noise figure and a total of 25
dB of conversion gain! This is
cost competitive with the
tuner-preamp approach if you
tall y up the cost of all the
components of the latter

system, and will outperform
th e latter in terms of both
svsrem gain and noise figure~
O t her converter manufac
turers (Vanguard, Janel, etc.),
will do similar jobs, or yo u
can build any of the modem
conver ters in t he literature,
making appropriate changes.
in the crys tal frequency, LO,
and i-f out put circuits. The
fi ne tu nin g con t ro l of the TV
set will swing you severa(
MHz, permitting the signal to
be centered as desired in the.
i-f passband of the TV set. I

M y o w n mod ified
. 'MMC 432 converter IS shown

in Fig. 3. We adopted a vide~

f requency of 437.25 MHz fof,
a very practical reason. Mos~

converter manufacturers offer
43 2 units with 50 MHz i·1

. 'output as an opt ion. If 4 3~

comes out at 50 .00 MHz(
then 437.25 wi ll come out at
55.25 MH z, which just
happens to be the videq
carrier freque ncy for channel
2 ! Th us a crystal for 6 meter
output can be used, saving
the long wait for a special
cry stal order. The only
additional modifications to
the converter involve a rerun
ing of the i-f output co il for
55-60 MH L and repeakin g the
front end for the video
frequency. Spect rum Inter,'
national labeled this versio~
the MMC 438/56 and carl
deliver within a few days.

Fig. 3 also shows a fix for
another kind of problem
which you may encounter. In
our area we have two power,
ful TV stations - one o~
channel 6 (video frequency 0'
83.25 MHz) and the othe r 01"\
chan nel 23 (video freq uency
of 525.25 MHz). Given our'
i-f, one of the many possibld
spurious mixer products fall s
right in our vi deo window!
Channel 6 is about 1 mil9
from WB8JXF's location.
while channel 23 is less thafl
2 miles distant. He was face~

with a ver~ strong spuriou
signal while, even though
was about 9 miles from eithe~
sta tion , I had a moderately
strong image. After far t09
many evenings wait ing foo
one or the ot her station tq
sign so we could get on witl

our tests, we decided to solve
the problem. One solut ion
would be a strip-li ne or
coaxial filter in the input line
to the converter, but I
decided to try a simpl er solu
tion fi rst. A coaxia l T connec
tor was mounted at the
conver ter input with a
quarter wavel ength of coax
(elect rical length) cut for
channe l 6 on one ann, with
the anten na lead on the
other. Th is stub had no effect
on recept ion at 437 .25 but
completely removed the
sp u ri o us signal. WB8JXf
tried the same trick, and it
worked perfectl y despite the
very high signal levels at his
location. In-l ine filters may
be required for some types of
interference due to fron t end
o ve rloa ding, but if one of the
~offe nd i ng co mponents is o n a
VHF frequency this simpler
a pproach may work eq ually
w ell.

Converted TV tu ners do
have one major use - they
lare so insensitive (without a
prea mp) that they let you
moni tor your picture when
ope rating at modera telv high
.power levels. Simply pad
down the LO in th e UHF
tu ner of your set, and you
wi ll have that capability.
Direct monitoring with the
high perfor mance con ve rter is,
mot really feasible as it will
overload with out puts over a
few Watts.

Ano ther factor worth
mentioning is the TV set used
as the i-f. It makes little sense
to use a junker from the back
room of the local service
shops when modern sensitive
sets are avai lable for so little.
If you ge t one with a power
tr ansfor mer (not a hot
chassi s), it can even be con
verted for usc as a vi deo
moni tor. I use a Sony TV-nO
wi t h excellent re sult s
($139 .95 at a discount store),
but many other ty pes are
suitable and cost even less.

ATV Power Level s
I Before discussing specific
transmitter options we should
have a real istl c cha t about
power. The power require
ments for ATV are directly



rel ated to the path yaJ
intend to cover. Th e wide
band nature of TV, coupled
wi th the performance of rf
amps and the age threshold 01
th e TV set, resu lts in a very
pronou nced threshold effect
over any given path. Over a:
distance of u p to a few miles
a lo w powered transmitter
(@ 1 Watt) will y iel d accept
ab le results provided line of
sight condi tions exist. The
latter condition is increast
ingl y unlikely as the path j~

stretched out, and it is
amazing how fast the video
signal di sappears despite t h~
fact that QRP voice commu
nication is possible over the
same path.

Power ou tput is a difficult
question to address in the'
case of TV si nce there are
several reference levels that
can be used , including peak
p o wer . black level, and
average power ou tput level.
Peak power is equivale nt to
the power ou tput of a prope r
l y set up t ra n smi tter
m o du la t or combi na t io n
duri ng sync pu lse inte rvals.
An in-line wattmeter such as
a Bird will measure peak
power only when the came ra
is switc hed out of the modu
lator input . Let us say that
the transmitter will grind out'
10 Watts under such cond i-,
tlons. Provided things are set!
up properl y, if th e camera i~

switched in but the lens is
capped we shou ld get an
approxi mation of the black!
level output. This shou ld be;
about 75% of peak output or'
7.5 Watts. If we uncap the
lens on an average scene we,
wou ld get an average powe~

output reading typical or
what woul d be o btained
u nde r normal operatlons.,
Th is average level should ru n'
about 50% of peak output , or
abou t 5 Watts. The average
power percentage (relative to,
peak ) will obviously vary con
siderably with thc subjec t b ut '
it is a convenient reference. ,
and, unless otherwise noted,
all test results will be quoted
as average power out put.

Fig. 4 sho ws one path test
betwee n WB 8J XF and myself
a t various average power out-

I
I
'put level s. Both of us are
'above average terrain and
'about 8 miles apa rt, with the
interven ing path consisting o f
gently rolling h ills. Tota l
system an tenna gain is 27 d B
(10 d B + 17 dB). Several
intervening hills do no t permit
line of sight condi t ions at the
a ntenna heig hts used in th is
and the following test. The

lfi rst picture (1 0 Watts) is just
at [he threshold o f visibili ty.,
Since the basic modu lated
exc ite r is runn ing abo ut 1,
W att ou t p u t , addition al

\

system gain of 10 dB is
required to ~e~c ~ .t he th resh
jo ld of visibilitv. Note,
,however, that com paratively
l itt le a d di tiona l gai n is
~equi red to boost the picture
~rom the threshold level to a
boiot where it is quite accept
~ b le. Referenced to the
~hreshold, an addi tional 1.5
!dB (15 Watts). 3 dB (20
~atts), and 4.5 dB (30
Watts) result in progressively
better pictures. Depe nd ing
upon your tolerance for
snow, anywhere between 3
'a nd 6 dB o f add itiona l gain
wi ll ce rta inly produce accept
a ble pictures. Once you have
:boosted the signal to the
p oint where it can be seen at
rho other end, compara tively
l itt le addit ional gain is needed
'to make the path usable.
WB8J XF 's ante nna (a 10 dB
cor ner reflec tor) was only 10
'teet high for this test. Raisi ng
h is antenna from 10 to 20
'feet produces about 5 dB
[ncreasc due to height gain,
'which mea ns that pictures at
_he 10 Watt level would now
be equivalent to t hose at 30
Watts with the previous
ante nna height. Note that all
~ ha t is requ ired is tha t the
~otal sys te m be increased by
6 ·6 dB, which can be
achieved by any combinat ion
pf fac tors at ei t her end of t he
blrc uit. Conversely, a similar
kmall drop in gain can have
~isastrous consequences if
}Iou are near the thresho ld in
t erms of sys te m performance.
Eve n over ou r short path it is
e asv to doc ument small
bhanges in path loss whe n
operating at the 5-10 Watt
average power outpu t level.

B

Fig. 7. External (AJ and internal (8) views of the in-line power
meter shown in Fig. 6. The meter is kept in the transmitter
line at all times to monitor power output.

T he changes amount to no time to tune up a transmitter
more tha n 3 dB fluctuations or check the anten na syste m,
in pa th loss, but if you want what is needed is an Incxpen
acceptable perfo rmance every slve yet reasonably accurate
evening you must incorporate means of moni toring power
that 3 d B as a buffer in the output so th at one needn 't be
form of additional syste m afraid to t inker with the
gam. t ransmitter. The ever popular

Fig. 5 shows a similar test VHF Monornatch' works
seque nce, only this t ime t he wel l for the lower VHF
th resho ld was at 5 Wat ts bands, bu t is more cri tical in
average with power Ircre- layout to get a good nu ll
ments of 10, 15, an d 20 when used at 432. Numerous
Wat ts shown fo r comparison. descri pt ions of more elegant
This series, showing some of directional couplers are avail
the stat ion equi pment, also able, but these are tedious to
shows the Bird wattmeter construct. It is possible to
used to monitor power out- effectively modify the basic
put - you are not getting monomatch concept, how
estimates based on guesses ever, if all we are interested in
from a #47 lamp! is measuring forward power.

T he re is no do ubt that the Such an approach is tllus
most effec tive means of t rated in schemat ic form in
monitoring po wer output in Fig. 6 and with photos in F ig.
the 420-450 MHz ba nd is a 7. This basic uni t will
Bird wattmeter with a suit- effectively monitor power
able set of slugs for the power ou tput up to about 100
levels yo u wish to use. It is Watts. If yo u run higher
high ly doubt ful that wi tho ut power, you can go 10 RG-8
the use of WB8JXF's Bird we foa m ca ble and a shor ter
wou ld n o w b e sending pic ku p loop. The interna l pot
pict ures back and fort h. The can be set for full-scale
proble m is of course that the deflection at any desired
little devils are expensive and, power level down to less tha n
although it is usually possible 1 Watt. Calibration is best
to borrow one for a short accomplished using a Bird or

""



Fig. 8. Calibration curve for the author's in-line power meter.
Curve A is for 432 MHz and curve B is for the two meter band.
Provided the antenna system exhibits a low swr, once you have
calibrated your meter you con reliably use it for power output
measurements. The calibration curves will differ for each
instrument, so there is no way to ovoid the task ofcalibration
tt y ou wont it to be useful.
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Fig. 9. Video modulator, designed by WB8j X F, for the
TX 4328 transmitter strip. Unless otherwise noted, fixed
resistors are 1/2 Watt units. The 1k level control can be a 1/4
Watt PC pot mounted on the modulator board, or it can be a
conventional panel mount control. Since it is usua/ly not
adjusted following setup, it is perhaps best to mount it
internally to prevent tinkering. No heat sinks are requ ired for
use with the TX-432, but, if other transmitters are to be
modulated (the modulator will sink up to 1/2 Amp), they may
be required. Some tube-type cameras have a dc component in
their ou tput that wilt alter the bias on the input transistor.
This can be eliminated by adding silicon diodes in series with
the input (inset A) until the modulator provides proper video
swing. IN914 or other smafl signal diodes are fine here. No
diodes will be required with solid state cameras. No terminat
ing resistor is required at the input, as this function is token
core of by the input transistor itself. Several features con
tribute to the excellent perform ance of the modulator,
incfuding the use of high frequency transistors and the
incorporation o f de coupling throughout.

con trolled solid state exciter. the crystal to check for this
The one we use is the possibility when you think it
TX-432B from V HF is tuned up. You will get
Engineering (see ads in 73)_ between 1 and 1.5 Watts ou t
The kit for t his strip costs put at 13.8 V, depe nding
$39 .95, and one approach to upon your specific ou tput
using it as a TV transmitter is t ransistor. If you are getti ng
descr ibed in "Simple much more output, you
Amateur TV T ransmitter." ) should suspect sclf-oscilla
The strip is constructed tion. The transmitter strip is
following the kit instructions, quite clean when properly
with the single modification tuned. Heat sinks are
involvi ng re-orienti ng a single provided for the driver and
RFC so that B+ for the final fina l output transistors, bu t,
can be brought out on a in bot h versions we have
single land without usi ng built, t he pre-d river has run
ad d itional compone nts. uncomfortably war m,
Attachment of the output requiring an additional heat
coax to the board is critical sink.
for maximum output and Reference 3 describes a
stabil ity. Short exposed leads video modulator for the
arc a must, and I ac hieved a exciter, but another circuit,
30% boost in output power designe d by WB8J XF , is
by so lde ring the flange of a shown in Fig. 9. This mo dula
BNC connector directl y to tor is essemiallv noncritical in
the fo il groundplanc with thc terms of parts placement and
center pin going directly to lead length to the transmitter
the rf output pin on the board, and has more than
board. The object is to tunc adequate bandwidth for use
the exc iter for maximum of an aural subcarricr aud io
sta ble out put into a 50 Oh m system (more on that late r).
load. The fina l will take off With the camera connected to
on its own a t certain tuning the modulator, t he level pot
settings. and you should pull should be adjusted for a
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the meter readings. The f ixed
geo metry of t he pickup loop
causes t he inst ru me nt to be
l es s sensitive at lower
freq uencies, as shown by the
t wo meter curve included in
Fi g. 8.

See how interesting it is to
read a ll t he a rt icles in 73 each
month ! Even if you never
intend to o perate TV , you
now have a reference for a
simple an d cheap instrument
(less t han $20) for keeping
t rack of your power out put
in any mode on any VH F
band.

Transmitters

There are ma ny approac h
es t ha t can be taken to arrive
a t a suitable transmitting
syste m. One of the more
com mo n procedures is the
mod ificat ion of a com mercial
transmitter st rip o bta ined on
t he sur plus market. Some of
t hese mo dulate quite easily
wit h adequate bandwidth
( RCA "Carfone" and G.E.
"Prog Line " ), while others
are more difficult to use
(Motorol a T44). The primary
advantage o f th is approach is
that you have a well engineer
ed tr ansmitter opera ting at
mo de ra te power levels. T he
disadvantages are the bul ky
power supplies and t he fact
that replacement tubes are
gett ing har der to find at
reasonable prices. Both JX F
and myse lf dec ided to o pt for
a more modern approac h,
start ing with a bas ic c rystal
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similar unit for set up. A good
50 Ohm loa d is required, but
this is easy at 432 - simply
use SO·100 fee t of RG-58/U
(the older the better] termin
ated wi th a 50 Ohm resistor.
Using the Bird as a reference,
set the transm itter for the
desired peak value (50 Wa tts
for example) and then insert
the meter into th e li ne [sta rt
ing with the pot at the
maximu m res istance set ting}.
The pot is t hen advanced
until full-scale meter defl ec
t ion is obtai ned. Now reduce
t he transmitter power in steps
(40, 30, 20 and 10 Watts for
e xa m p le), comparing the
meter reading w ith the power
as indicated by the Bird watt
meter. The meter may be
used in several power ranges
by switchi ng in different pots
with each ra nge being calibra
te d as ind icated. T he adj ust
ment po ts sho uld be internal
to eliminate the urge to
t in ker with thcm and thus
thr o w o ff your careful
cal ibration at so me later t ime.
You can then use your meter
readings to prepare a ca libra
tion curve. An example of
such a curve is shown in Fig.
8. As lon g as you arc working
into a reasonable load (low
SWT) you will be able to
estimate your power out put
quite nicely any where in the
band. Th e mete r can also be
calibra ted for ot her bands,
but in t ha t case yo u leave the
pots as set for 4 32 and simply
tabulate power out put against
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Fig. 10. The basic exciter and video modulator used in our A TV operations. In the author's
version, shown here. the transmitter strip is mounted on standoffs with the modulator boord
mounted vertically next to the exciter strip. An extra large chassis was used, because I initially
thought I would mount a power amplifier along with the exciter, but later decided to keep the
exciter as un independent unit for demonstrations and portable work. A socket was used for the
audio IC on the transmitter strip, but the IC is removed because the modulator is not being
used at the present time. The additional heat sink added to one of the driver transistors (third
from the left) shows clearly. A BNC connector is used to couple the rf off the board because
this resulted in aoproxtmatety 30% more power output than simply attaching the coax directly
to the output pins.
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exposed ends of the coax
cables are kept very short 
particularly the out put li ne.
Subminiatu re RG-174 is used
to minimize lead stress on the
module. Grounded IC pins,
coa x shields, and the ground
ed side of t he by pass ca paci
tors are soldered directly to
the copper ground plane. A
power supply capable of
deliveri ng at least 4 Amps at
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wi th thermal grease applied
between the metal IC ground
slab and the chassis surface. A
large heat si nk is mounted on
the ot her side of the chassis,
secured by the same screws
that mount the lC. Use
thermal grease at the inter
face bet ween the heat sink
and the chassis to assure good
heat transfer. The amplifier is
unconditionally stable if the

•
Fig. I I. Schematic for the circuit utilizing the Motorola
MffW-71 0 power module in linear TV service. iT is a
5witchcraft 3501 FR phono jack. Interconn ection to the
module is made with a short lengths of RG-174 coax. A piece
of double-sided circuit board with a cutout to accommodate
the module (Fig. 12) permits short ground leads for input and
output coax, bypass capacitors, and the grounded pins of the
module. The schematic shows the IC pins as viewed from the
top of the module. The metal slab of the module should be
mounted directly to the aluminum chassis using thermal
grease, with the heat sink mounted on the other side of the
chassis in a similar manner. i2 is on 5 0-239 connector
interconnected to the module with another short length of
RG-174. Small coax is used to minimize lead stress on the
module. Output lead length (exposed center conductor and
shield at both ends of the output coax) should be kept to an
absolute minimum. i 1 is connected to the exciter by 50 feet
of RG-174. This length is gradually trimmed until the proper
drive level is obtained as outlined in the text. RFC - 8 turns
#22 enamel on a 1 megohm 1 Watt resistor.

the use of the Motorola
MHW-710 power module as a
linea r amplifier. Reference 3
describes this as a " 1 Watt in,
10 Watts out" module, but,
as we shall sec, th is is not
st rictly correct. Two versions
of the mod ul e are of interest
to amateurs, depe nd ing upon
your video frequency. The
MHW-710-1 covers 400-440
MHz without tuni ng and the
MHW-71O-2 does the same
over a 440-470 MHz frequen
cy range. Both cos t $4 1.50
a nd a re available fro m
Motorola dis tributors across
the co untry. The modul e is
basically an IC that requires
very few addit io nal compo
nents to do its job. Fig. 11
sho ws the schematic of my
power amplifier using this
module. A photo of the
mo du le a n d associated
components is sho wn in Fig.
12. The module is on e of the
easiest-to-use rf componen ts I
have ever come across, and
the amplifier is simplicity
personi fie d. The whole thi ng
is constructed in a small
aluminum chassis using a
piece of double-sided glass
board to provide for short
ground returns. The board is
mounted to the inner su rface
of the chassis with several
scre ws and the input connec
tor, to assure that t he inner
copper surface is ac tually at
ground potenti al. A cutout in
the board is provided so that
the module can be mounted
direct ly to the meta l chassis,

power output of approxi
mately 50% of what you
obta in with the camera
disconnec ted. The camera
should be set up on a proper
ly lighte d subjec t for this
step. Final setti ng of the level
con tro l can be opti mized
whil e watch ing the picture.
At one extreme the video will
" white out" with very little
power output from the strip,
while at the other extreme
you will have plenty of con
trast but the picture will
become unstable as you grad
ua lly eliminate the sync
threshold . With normal video
inpu t the ou tput will be 50%
of peak, rising to about 75%
if the lens is capped. Some
older tube-type cameras have
a de component in the ou tput
signal, which will mess up the
bias on the input transistor or
the mod ulator. This problem
can be eliminated by adding
one or more silicon d iodes in
series with the input to the
base unt il you have knocked
the dc component down to
the point where you get good
video swing. An old Dage
camera I used required three
such diodes in series. No
diodes will be required for
solid state cameras. Fig. 10
shows a photograph of my
own exciter and vi deo modu
lator.

When properly set up, the
modulated exciter puts ou t a
very nice picture that is limit
ed in resolution o nly by the
camera you employ. The
main difficulty is that it
simply does no t have enough
power to car ry very far. I can
shoot a nice picture aro und
tow n (WB8JXF cou ld do the
same except that he doesn't
live in a townl}, but the
picture quality drops off due
to sno w within a few miles.
With everything optimized
over the 8 mile path between
us, we can exchange barely
recognizable pictures with the
basic exc iter . The answer of
course is higher power, and
here WB 8J XF and I took
differen t rou tes, mostly to
see what cou ld be accom
pi ished with various ap
proaches.

The route I took involved
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Fig. 72. Under-chassis view o f the MH W-710 power ampli fier circuit. A piece o f double-sided
glass PC board is m ounted on the inside o f the chassis surface to provide for direct ground
returns for the power module pins, bypass capacitors, and the coax shields. This board is
secured to the chassis with several screws and the input connector. A cutout in the board
permits the metal mounting slab of the IC to be grounded directly to the aluminum chassis.
Thermal grease is used to provide thermal coupling between the IC and the chassis. A large heat
sink is mounted on the outside of the chassis, secured by the some screws used to mount the
power module. Therm al grease should also be used in mounting the heat sink. Mounted in this
fashion, the amplifier can run continuously at peak output (1S Watts) without overheating. The
ampli fier is unconditionally stable provided the free ends of the output coax are kept to an
absolute minimum. The relay used to switch power to the amplifier during transmit is just
visible to the left. Ideally the amplifier should work into a load with an swr of less th an 2: 1. I
have made a few mistakes in this regard, and the module still works, but extended operation at
full power into a large mismatch will probably do you in eventually.

13.8 V will be required, as
the chip draws almost 40
Watts average input under
modulation.

If driven di rec tly by the
m o d u late d exc ite r, the
module will put out al mos t
20 Watts, but ver y little
modulation will be evident.
On ly 50 mW average drive is
ac tually required, and the
chip simply isn't linear when
driven by 1 Watt from the
exci ter. T he modu le performs
exc elle ntly under modul at ion
if we dro p the drive level to
the proper value, but we do
not want to alter the tuning
or vol tage on the exc iter,
because thi s will alter its
charac teristics when modula
ted and will requi re that it be
reset up if operated indepen
dent ly. Major changes in load

In

will also have an adverse
effect on picture quality. The
answer turns out to be the
use of a moderate length of
RG-174 coax for coupling
between the exci ter an d t he
mod ul e. This small coax is
very lossy a t this freq uency
and will drop the power to
the module very smoothly
while maintai ning the proper
50 Ohm load on the exciter.
Start with 50 feet of this
cable (it's only $.08 per
f oo t ) . With no camera
coo neeted to the modu lator,
gradually prune the coax
while watching the power
output fro m the amplifier.
Slow down whe n you get to
10 Watts and begin checki ng
with the camera to be sure
t hat black level and average
output are t racking at 75%

and 50% respectively. T he
module will not stay linear
beyond 15 Watts peak, and I
play it safe by stopping at 13
Walts. If you push for the last
possible Watt, you will start
infringing on the sync thresh
old, whic h will hurt your
weak signal performance even
if it is not noticeable in close.
If you tri m off a lit tle too
much coax, it's hard to put it
back together, but you can
recover by compensat ing with
slight adjustme nt of the level
control on the excite r. You
sho uld try to get it right usin g
just t he coax, however, for
then you will have the exciter
set up properly if you want
to use it independently. Fig.
13 is a photograph of the
complete transmitter,
showi ng the coaxial cou pl ing

and the heat sink 00 the
pow er amplifier. The result is
a solid sta te ATV transmitter
that performs as well as a
converted surplus strip and
w hich can be built for
$100- 130, including packag
mg.

The basic ATV t ransmitter
just de scribed puts out
enough power to funct ion
well over normal paths of
10-12 miles, and it can also
be used to drive an amplifier
in the 50-1 00 Watt class.
There are several ways to go
in getting to this latter power
level. 1f you want to stay in
the solid state busi ness, there
are a number of solid stale
Hnears which will do the job
n icely. KLM ma kes two
amplifier s that will do the
job. The ir PA1 0 -3 5 CL
($139.95) will put out 35-40
Watts (average) when dri ven
by the basic tr ansmi tter , and
the PA1 0·70CL ($245.95)
will deliver about 70 Watts
un der the same conditions.
VHF Engineering has recentl y
announced the introduc tion
of a similar series of am plifi
ers. . Both companies , and
o thers as well, are tool ing up
for amplifiers that wil l del iver
com parable o utputs when
dri ven by the basic TX-432B
exciter, but amplifi e rs with
35-70 or more Watts out with
1-2 Wa lts o f dr ive arc expen
sive. Cos twise, it is far
cheaper to incorporate the
MHW-7 10 module to get
enough drive to usc one of
the less expe nsive 10 Watt
input amplifiers. All of these
amplifiers require a regulated
high cu rrent supply. (T he
PA10-35 draws 6 Amps and
the PA1 0·70 requires 18
Amps.) So some pretty hefty
power supplies are in o rder.
Ma n y ma n ufac turers a re
mar ketin g supplies for use
with solid state HF trans
ceivers in the 200 Watt range,
but check the specs care fully
if you plan to avoid the hassle
of buil ding a su pply. Many of
t he HF supplies are rated fo r
SSB service, and it is the
con ti nuous rati ngs t hat you
should heed in making a
selection.

Sol id state Hnears with



Fig. 13. Rear view of the complete basic A TV transmitter using the TX-4328 exciter and video
modulator (long chassis) and the MHW- 710 power module (short chassis). The heat sink on the
latter is Visible, as is the coiled length of RG-174 used to drop the exciter po wer output to the
proper drive level for the power amplifier. The front panel holds the TR switch, camera input
and monitor output jacks, and video switch. The vacant space in the collection o f boxes is for
the cavity fin al (4CX250) which is presently under construction. An oversize panel is used to
allow for metering and control hardware for this amplifier. 13.8 V comes into the power
amplifier compartment and is jumpered over to the exciter. This permits power to be applied
separately to the exciter ifdesired, with the tatter connected directly to the antenna.

th e ir requ ire men t s f or
massive power supplies make
it reasonable to consider
tube-type ampl ifiers for more
power output , as suita ble
supplies are readily available
and often cost less than a low
voltage supply required for
comparable output with a
sol id state linear. WB8 JXF
went this route using the
basic TX -4 32B ex citer
described earlie r. One of the
nicest amplifiers for out puts
in the 30-100 Watt range is
the cavi ty configuration using
a 4CX250 described in the
The Radio Amateur's VHF
Manual.4 This amplifier will
deliver 30-40 Watts (average)
on an 800 volt transceiver
power supply and can push
up to d ose to 100 Watts
average at maximum rated
voltage. Do not attempt to
drive such an amplifier direct
ly wi th the TX-432B exciter.
WB8JXF did and lost the
output transistor. It seems
that the 250 tube series
develops rather high rf grid
vol tages (a fact not men
t ioned enough in the liter a
ture ), and the poor 2N5913
in the output of the excite r is
only rated at 14 V on the
collector! WB8 JXF employs a
2C39 in grounded grid as a
buffer between the exciter
and the cavity , with excell ent
results. The 2C39 is set up to
provide very little gain, and
functions primaril y to protect
t he exciter from the ravenous
grid circuit of the cavity.
P o we r o ut p u t o f th e
MHW-71O is more than ade
quate to drive such a cavity
using lossy coupli ng, thus
protecting t he power modul e.
If there is sufficient dem and ,
WB8JXF coul d undoubted ly
be persuaded to document his
power train, which not onl y
works well, but also employs
some rather in teresting ideas
o n coupling the exciter,
2C39, and cavity ampli fier. If
you want to go the limit on
p ower, then the K2RI W
kltowatt" is probably the best
route.

You will note that our
sys te m ph ilo soph y h as
involved the use of a well set
up exci ter with linear amplifi-

ers to get to the desired
power out put level. You will
occasionall y read that such
strings of Hnears result in a
loss of pic ture resoluti on .
This simply is not so if the
stages are tuned properl y.
The linear approach docs
have the advantage tha t the
power train can be broke n
down to any useful inter
med ia te power level for
demonstrations and such 
somet hing that is not possible
with a modu lated fina1. When
we are tal king a bout high
powere d tube fi nals, linears
would appear to present a
problem wi th power output,
since maximum efficiency
with AM linears is limi ted to
abo ut 35%. An in terest in g
fact discovered in our tests is
that excellent video quality
can be o bta ined in class B.
The finals can thus be biased
ABl for local work and easily
shifted to class B for really
long haul schedules. The only
effec t of the latter operati ng
con ditions is a very slight
compression of the grey scale,

which ac tually may improve
sub jec tive picture quality
under conditions of high
noise. The effec t is hardly
not iceable locally, but yo u
can always shift back to ABl
for color or ot her critical
applications. Given the flexi
bility of linear powe r trai ns,
this approac h seems to us to
be better than gr id modula
t ion of the fi nal, for there is
litt le or no difference in
effec t ive power o utput at any
given input when the power
diffe rence could act ually
make or break a con tact. For
those who might doubt, the
test photographs of Figs. 4
and 5 were made with the
cavity fi nal operating in class
B!

Sound
There are many ways to

handl e the matter of soond to
go along with the pi ctures.
The easiest way is, in o ur
opinion, the best. It involves
using yo ur existing phone
equipment on another VHF
band (2 meters is ideal). This

gives you a reliabl e audio link
that is so essent ial in setting
up a syste m and permits voice
co mm un ica t io n wit hout
fi ring up the vi deo gear.
Another substant ial advan
tage of this approac h is that
your aud io commentary will
receive maximum exposure
and perhaps get you some
new converts. If you put the
voice up with the video
signal, no one but yo ur
cronies will hear and yo u cut
your chances of snagging new
converts.

Ano ther approac h is to
simultaneously FM modul ate
the exciter, recovering the
audio on a separate FM
receiver tuned to the carr ie r
frequency. Th is is easy wi th
the TX432B exciter since
there is an FM modulator
already on t he board, but it is
hard to keep sync buzz out of
the receiver, parti cularly in
the case of a signal that docs
no t limit fully du ring video
modulatio n.

Audio in conjunction with
the TV receiver can be
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accomplished in two ways.
The first is the usc of an aural
subcarricr unit in which a
voice modulated 4 .5 MHz
osc illator (F M) is mixed with
the video at the input to the
modulator of the TV trans
mi tter. This results in two F M
si debands 4.5 MHz from the
video signal. The upper one is
demodu lated as soun d in t he
TV set. Several problems are
associated with this method.
First, the video amp must be
nat to 4 .5 MH z (the one in
Fig. 5 is) to pass the FM
subcar rier. The more Dower
you apply in the subcarrier,
the more you take from the
picture signal, so com promise
is required. The subcarrier
unit must be designed so that
it docs not load the modu
lator input if a loss of resolu
tion is to be avo ided. A nice
subcarrter circu it is described
in "Practical Ideas for the
ATV Enthustast. ?" The most
elegant app roach is to use
anothe r FM transmitter 4.5
MHz above your vi deo carrier
frequency . T he most effective

from page 95

delegatn found linle enthusiasm for
this mow.' with t he o ther countries.
and head counts of the countries
indicated that we were ~rv far short
o f the needed majority.

On the opening day of the con
ference. the U.S. managed 10 get the
Netherlands to start t hings off bV
proposing the 3-30 MHz poSlpone
me nt , sort 01 in the hopes that it
wouldn't look as il Ihe U.S. was
pushin') for it. and thus when it was
def eated, it would no t be a U.S.
defeat. The entire assembly of the
plenipo tentiary meetiOl} W itS thunder·
struck when the Soviet Unio n rose
and seconded the Netherlands motion.
With a large number of small nations
in the U.S.S.R . poc ket. the motion
was carried and amateur radio was
saved until the nex t conlerence.

How did this happen~ It WitS a pure
fluke . Khrushdlev hed just visi ted the
U.S. and been most cord iallV wel ·
comed by Ike. When he returned
home, he wanted to ma ke sure that
his good feelings toward the U.S. were
reflected. and it happened that the
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sound level is achieved with
an output level from the
voice transm itter of 113 to
112 of the average vi deo out
put. Th is rat io is in ter ms of
the effective rad iated power,
so the antenna gain for the
voice transmitter should be
taken into consideration.
Simple yagi arrays are fine
here since t he voice signal is
narrowband .

Summary

This article has covered a
lot of ground in attempt ing
to document an effective
ATV system. The system out
lines provided are realistic,
and if you are interested in
trying ATV you can imple
ment them with expectations
of success. If you are wit hin
line of sight of an ATV
repea ler, you ca n
undoub tcdly get by with far
less in the way of cquipment,
but our approach has been
oriented toward point to
point servi ce. When band
condit ions are goo d, you will
get even except ional results

EDITORIAL BY WA YNE GREEN

f Irst opportunity to show friendship
between the U.S.S.R. and the U.S.
came at this ITU meet ing in GeneviiL
When you consider that not 100') alter
t his Gary Powers ~ sho t down and
t he U.S.S.R. mood changed. you can
apprecia te now we lucked out.

1964 - THE ITU

As more and more of t he emer')ing
rencns joined the IT U, the balance of
p ower chan!jed from t he U.S.!
European block to th e third world.
The American Secretary General of
the ITU was voted out and replaced
by an Ethiopian. The American who
really ran the lTU was fired and t he
whole place changed to reflect t he
new African/Asian influence.

A Iter the Ethiopian Secreta ry
Generjl, they voted in one from Ind ia,
wilh the second man in comm.tnd
from Australia. Remember, if you
will. the 20 kHl ham band proposal of
India and the 50 kHl proposal of
Australia. Amateur radio no longer
had ')DOd friends in hi')h places.

1966 _ I TRAVEL

With a poss ible frequency center-

with a gi ven power level, but
you will have assembled the
station with a realistic idea of
what yoo can accomplish at
any time.

I first got into ATV when
virtuall y every item of equip
ment had to be bui lt from
scratch, and when you were
done the technology was such
th a t yo u occasiona lly
won dered if it was worth the
effort. Today the effort and
costs are actually less than
they used to be, and there is
no compari son in terms of
the results you can achieve.

ATV is a fascinating aspect
of our hobby. You will ha ve
to tinker to optimize the
system, but there is lots of
room for real experimenta
tion. The biggest stumbling
block is simply getting an
effect ive two-way operat ion
going. I thin k we have
developed some wor kable
guidel ines to make that task
easter.

Once you arc on you can
branch out in an y direction 
color, Pong, microprocessors

eree scheduled for 1969. it seemed
like time to take stock. I decided to
take a trip around the -...or ld and visit
some of the countries that -...ould be
deciding the future of the ham bands
at the IT U. My trip took me to
Kenya. Uganda, Tanzania. Ethiopia,
Sudan. EgYPI. lebanon, Syria, Iraq,
Iran, Afghanistan, India. Nepal,
Burma, Thailand, Singapore, Aus
tralia . New Zealand. New CaleOOnia.
Fiji Islands. Western Samoa. American
Samoa. Tahit i, and back to the U.S. I
DXped it ioned from 15 of the
countries. working tens of thousands
of amateurs as I trave led_

In each count ry, l got together with
the national amateur rad io socie ty of
that country or with the local ama
teurs wt>ere thefe was no significant
society. In several, I visited tre
m inisters of communications to
explain the importance 01 amateur
radio to them and their countries.

One of the results 01 t his trip was
the development of the concept of
having ham ambassadors visit smaller
countr ies to point out the benefits to
them of encourag ing amateur radio.
This was written up in my November,
1966. edi torial in 73 Magarine ••.
Wl" itten while I was in Sydney. Aus
tralia.

While in Ethiopia, I got together
with the ex·Secretary General of the
ITU and explained amateur rad io to
him. He had very li ttle back!J"ound in
it and became most enthusiastic when
I pointed oul the benefits to emerging
nations of the hobov. I showed him

via ATV ti me-sharing - you
name it. The name of the
game is both fun and a li ttle
education . If you do give it a
try, yo u will not onl y enjoy
demonstrating your efforts,
but will also have accom
plished something far more in
the trad itions of amate ur
radio then simply play ing
with sto re-bought goodies.
For about what it woul d cost
for a fancy FM toy, you can
come up and join the video
freaks for so me real pioneer
ing - why not give it your
best shot l! •
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how people could be encouraged to
learn electronics and communications
on their own t ime and pretty much at
their own expense, and thus become a
~ery vetuabta resource for the country
. .. t echnicians and engineers. He
sU9!JeSted that I should get together
with the current Secretarv General of
the ITU when I was in Ind ia. and he
helped arrange a meeting.

In Delhi, I did meet with the
Secretary General and d iscussed the
importance of amateur radio to
emerging nat ions with him. I poi nled
out that small country st udents
nor mally thi nk in terms of being
lawyers, doctor.. or civil servants. and
the concept of an engineering career is
rest . With amaleu r radio as an
impetus. many of the students would
want to try for tech nical school train
ing and the co untry would benefit
greatly.

Communications is the basis for
growth of any clvitizettcn, and when a
country has to import e~ervthing etec
tr ical and electronic, including techni·
cians at S200 a day from Sweden or
Switlerland. they are able to buy very
little in the way 01 telephone systems
and rad io communications. With local
technicians. they would be able to
buy much more.

The Sec reta ry Gene ral was
enthusiastic when I SU \l'}eSted that I
could provide a sampl e set of amateur
radio regu lat ions lor the ITU to make
available and recomme nd to smaller

Con /inlll'd on page 111
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DO'VETRON Thanks to a product breakthrough. digital
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What are you waiting for?
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MPC-1000C
Multipath- Diversity
Amateur Net: $495.00

MPC·1OOOR
Dual-llart Regeneration.
200 Character Fifo
Memory & Word Correction.
Amateur Net: $820.00

MPC-10OOCR
Signal Regeneration &
llpDown Speed Conversion
Amateur Net: $595.00

'";T""; " ;; J _ .. ~

627 Fremont Ave.
(P. O. Box 267)
South Pasadena. Ca. 91030DOVETRON

The MPC·l000R combines the features of the MPC-l000cR with the TSR·500 SPEED
CONVERTER-REGENERATOR and offers 200 characters of FIFO MEMORY, a DUAL·
UART REGENERATOR that also provides local copy during all PRELOAD·RECIR·
CULATE functions, a WORD CORRECTION circuit that permits an incorrect word
to be erased from memory by depressing the local keyboard 's BLANK key, VAR·
IABLE CHARACTER RATE and automatic BLANKjLTRS DIDDLE. Character OVER·
RUN during down -speed conversion is prevented by an automatic CHARACTER RATE
OVER·RIDE and TEE DEE INHIBIT ci rcuit . Three preset AFSK TONE/SHIFT combt
nations are selectable from the front panel.

The MPC-lOOOR (80 characters of memory), MPC-looOCA (Tri-tone AFSK), MPC
lOOOCRA (rrt-tone Regenerator) and MPC-l000cS (Crypto·Scrambler) are also
available.

Your QSL will bring complete specif icat ions, or call : 213-682-3705.

The MPC-lOOOC features MULTIPATH CORRECTION, IN-BAND DIVERSITY (single
channel copy during deep selective fades) Operation and a PHASE·CONTINUOUS
AFSK TONE KEVER. The Mark and Space channels are CONTINUOUSLY tuneable
from 1200 to 3100 Hz. The internal RY GENERATOR and DUAL-MODE AUTOSTART
(FSK or MARK) are standard. as are rear panel provisions for SIGNAL REGENERA·
TION and SPEED CONVERSION peripherals.

The Mpc·lOOOCR combines all the features of the MPC·l000c with the TSR-200
SPEED CONVERTER·REGENERATOR. A front panel SIGNAL SPEED switch provides
electronic "gear-shift ing" between 60. 66, 75 and 100 WPM speeds. All incoming
and outgoing signals are regenerated by a CMOS UART and a crystar-ccntrcuec
DUAL·CLOCK to less than 0.5% bias distortion, providing an extremely low error
rate on weak and badly d istor ted signals.



Electronic Siren

Simple

Fig. t, Schematic for the electronic siren. The circled numbers
correspond to numbered pads on the printed circuit boord.

An Electronic Siren
Well, here is a fun thing

you can build in a couple of
hours that is guaranteed to
make you a hero in the eyes
of any youngster and just
possi bl y the envy of you r
neighbors. What I'm sell ing is
an electronic siren. Not a new
idea by any means, but this
one has enough operating
controls to make it particu
larly appealing. The circuit is
self-starting, simple, and runs
on standard 9 volt radio
batteries. Drain is low enough
so you won't have to make a
trip to the drug store every
day for fresh batteries. You
can vary the repetition rate
from a long wail to a rapid
warble, control the volume
from soft to annoying. vary
the pitch and the symmetry.

The circuit, as shown in
Fig. 1, makes use of a type
5558 dual op amp and 4 NPN
transistors as the acti ve cle
ments. The Ie is used to
generate a triangle wave much
as any basic function gener
ator. This triangle can be
distorted by means of the
symmetry control to form
ei ther a fast rise or a slow rise
sawtooth. This signal is
appl ied as base bias to the
astable multivibrator formed
by 01 and 02. As the level of
the triangle or sawtooth rises
and falls , the charging time
for the cross-coupling
capacitors varies and causes a
change in multivibrator fre
quency. Output is taken from
one side of the multlvlbrator
and squared up by di rect
coupled ampl ifi er 03. The
audio outpu t stage, 04, is
pulsed on and off by the
square waves and provides
plenty of noise with litt le
expenditure o f battery
power.

The siren contains about 5
dollars worth of parts.
Depending on the cost for an
enclosure, the to tal outlay
shouldn't exceed 10 bucks.
All resistors are 1t4 Watt. The
output transformer isn't
critical. I used a 500 Ohm to
voice coil type with PC leads
for use with the board layout
shown in Fig. 2. The tran-
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And it can't possibly be so
many years since you thrilled
to the sound of Big Ben on
49 meters wi th a one-Iunger
on a cigar box chassis. Tran
sisto rs? Who needed 'em!
Your vacuum tube superregen
ran on 6 volts wi th the grids
reversed. Remember? Ah,
those were the fun years.

it's loud!
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neat things for Buddy. He's
real smart. See you later,
Pop ."

Then it hits you. Is it
really that long si nce you
were pouring sand into a
length of copper tubing so
you could bend it into a tank
coil for that super new 5
meter modulated oscillator?

- -

Ray Ml!g'irian K4DHC
606 SE 6lh Avenue
Deerfield Beach FL 33441

"Wha t ch a m a k i n '
Dad?"

" A microcomputer, son ,"
"What's it do?"
" Well, when it is finish ed ,

I hope to program it so it will
run my rig. Every fifteen
mi nutes it will initiate a re
ceiver scan of all the ham
bands to search for rare DX.
If a rare catlsl gn is recognized,
it wil l tunc up the trans
mitt e r I se lec t the best
an tenna, call the station, and
sound an alarm so I can take
over. It will also make out a
QSL card and record the
contact for my log."

" Oh."
" Why don't you go next

door and play with Buddy so
I can get this thing fin ished.
It 's costing me a bunch an d I
don't want to make any
mistakes in the wi ring."

"Yeah, ok. His dad just
made Buddy a turn signal for
his bike. He makes a lot of
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Fig. 2. PC pattern and parts placement for the Hero Maker.

sisters are NPN silicon units.
Min e were house-num bered
cheapies in To-1 8 cans which
I picked up year'> ago. The .1
uF capacitors are 50 volt
d iscs. The 10 uF coupling
capacitor in the audio section
is an elec trolytic. The 4.7 u F
capacitor used in the integra
tor section of the triangle
generator should be a tan
talum unit for best results. I
used a small dipped tantalum
which fits the board layout.
An axial lead type may be
used by mountin g it hairpin
fashion . The operating switch
can be either a push-button
or a toggle switch to allow

ha nds-off operation when
used on a bicycle.

Operation of the controls
and their effect on the siren
sounds will become apparent
after a few minutes of use.
The symmetry control is the
only one whose purpose may
elude you at fi rst. The com
plete cycle consists of an
audio tone which starts at a
low frequency and rises to a
high point before retracing its
way bac k to th e start ing fre
quency. If the symmetry
control is set at one end of its
range, the rising wail of the
siren can be stretched ou t to
occupy the greatest portion

of the cycle time or the
falling wail can be made
longer wi th the control at the
other ex treme. Somewhere in
be t wee n, a symmetrical
triangl e is generated and the
rise and fa ll portions of the
si ren sound will be eq ually
long. The pitch control varies
the actual range of fre
quencies covered in one com
plete cycle and the rat e pot
contro ls the number of com
plete cycles per uni t of time.

Most of the common siren
sounds can be imitated with
this toy and it will furnish
hou r'> of amusement for the
youngsters, provided your

nerves hold out. If the kids
do mount these on bicycles,
it migh t be worth a li ttle
ex tra effo rt to make them
removable. One of our neigh
bors' boys had his bicycle
ripped off less than 12 hou rs
afte r installing one of these
sirens. It makes the prize just
that much more enticing to a
thief.

So there it is; your golden
opportunity to be a hero.
Why not put digi tal readouts,
microprocessors, RAMs and
ROMs ou t of your mind for a
couple of hours while you
build something just fo r the
fun of it. Have a ball! •

from plIge ' 74

countries.
Upon returning fro m the three

month trip around the v.orld, I fo und
the magaline in dire straits .. . a
month behi nd in production and
almost bankrupt. I had to get th ings in
hand and work hard for _81
months before t could get to the
substantial job 01 writing a set of
internat ional amateur rad io regu la
t ions. I was partly done with them
when I reed in the newspapel1l thoat
the Secretary General had suddenly
d ied. Well. 5(1 much lor t hoat project.

1969 - ITU
I visit ed t he lTU in Geneva at I!'o'I!ry

opportunity to keep in touch with
what wa5 going on undeo> the surlace.
While t he Afr ican/Asian oountries
Wl!l'"e strong enOl.4l to influence the
vote of the ITU on many matters.
they were not well enough organiled
to fore e a general mee ling to d'Ulnge
the shortwave IreQUency allocations.
The European nations were so la' able
to block every attempt al frequency
talks.

EDITORIAL BY WA YNE GRE EN

1971 - ITU
Wilh the African nations gro wing

stronger, a sate ll ite frequency confer·
ence was call ed fo r 1971 and the U.S.
participated, with t he AR Rl repre
sen ting amateurs worldwide. The
AR Rl went into the conference with
237,254.77 MHl of satellite fre
quencies allocated to amateur radio.
They came out with 7.5 MH, . .. and
o nly 3 MHl of that above 150 MHl!
T hus they ma na ged to lose
237,247.27 MHl of the amateur satel
lite allocat ion.

This toss was d uly reported in QST.
with the explanation t bat the con
tereoce might have gone better if t hey
had done t heir homework. If thl!Y had
done as I suggested in my Novem ber,
1966. editorial, and sent ham repre
sentatives to "isit the forei~ oountTies
to make them aware of the benefits of
amateur radio to them, we might have
thousands 01 megahertz o f satelli te
frequencies loday. The y found many
of the ITU deleqates did not under·
stand amateu' radio and few had any
knowledge of how it mighl benefit
lhem.

Satellites were st ill preny new in

1971, so the impact 0 1 the loss was
not generally recogniled . Now, as we
think in terms 0 1 satellite communica
t io ns as a way for am ateurs o f all
countries of the world to get together
via synchrono us sate ll it es. we are
beginni ng to appreciate what has been
lost . . . and lost forever.

1979 - ITU
The next conference is scheduled

for 1979, and there is no indicat ion
that it will be anything but a re play of
the 1959 sit uat ion. o n ly without the
U.S.S.R . to pull ou r tet o u l o f the
fire. There will be even more pressu re
for eliminat ing the shortwave hoam
bands,. and fewet friends to try tc
hold them for u s,

The ARRl hoas been generat ing a
smoke screen of proposals for new
shortwave ham bands,. rone of which
has been se, io usly accepted by even
the U.S. delegation.

Do WI! yet have ham ambassadors
visiting t he thi rd world countries to
sell t hem on the value of amateur
rad io 10 thei r countries? You krow
the answer to th at .. . no.

1970 _ JORDAN

While visiting Jordan lind operating
JY l fro m the Ro yal Palace , I talked
with His Majesty King Hussein about
my plan lor encouraging amateur
radio in emergi ng nations as a way to
get techn ically enlh\J5iastic students
who would then opt lor er'H,lineering
careers. Hussein asked me to explain
t he plan to his government . whidl I
did . .. and it was put imo action.

despite a fierce civil war between
Jordan and the resident Palestinians
which beqan only a few days aft er I
left.

I returned again to Jordan in 1973
and found that there were active ham
clubs in every major cit y in Jordan,
wit h over 500 licensed amateu rs. The
rules and regulations were essent ially
t hose I had prepared for them and
sent over shortly after my ret urn 10

the U.S. in 1970. As a result of the
large number of technically interested
yo uths in Jordan, Ihe government was
thinking in terms of setti ng up a rad io
crysta l manufacturing plant and a
small plant for making VHF trans,
ceeers, These would have been totally
impossible p ro jects just three years
bef ore.

In Jordan, t he King supplied ham
stat ions to each of the youth clubs
and sent one man around to conduct
code and theory classes. It wor ked.

The growth of amateur rad io before
the ARR l pushed throug-, their
" incentive licensi ng" plans was 11 "
per year . If the league had not
insisted on trying to force amateul1l to
get h igher class licenses by ta king
frequencies away fro m them if they
did rot, we might have seen amateur
growth continuing at that level, and
we might hoave about 1.250.000 ama.
leurs today. With numbers like thaI,
we would no t be having 10 worry
about losing 220 MHl and other UHF

...-
Conrinued on p<tge 181
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-- for the blind operator

Audio Decoder

the same as one 2 plus one 4,
which is 6. Now only one of
the 7442's ten outputs is acti
vated. Output six drops to
zero. When another pulse
arrives from the 555, the
7490 will now store a
"seven" and the 7442's
output seven will be a zero.
The rest (i nclu ding six) will
be a one. So o nly one output
is low at a t ime, and every
ten th pu lse starts the se
quence over.

The sequencer drives the
digit scanners ICt -IC3, aided
by inverters in IC8. (An
inverter changes a zero to a
one and vice versa.} The idea
is to look at one digit at a
time and convert its number
into a corresponding tone and
then move on to the next
digit and repea t the process.
But I'm gettin g a litt le ahead
of the story here; first the
right digit has to be selected.
The NAND gates in ICt , IC2,
and IC3 are of the open
collec tor variety _ They
provide one of two output
states, much as a convention
al NAND, but, instead of
ones and zeroes, these pu t
out high impedances instead
of ones and zeroes as in the
regu lar NANOs. Caution:
These are 7401s or 7403s but
not 7400s. The inp uts to
these open collector gates
allow us to : 1) pass d ata from
the data input terminals to
the output terminals; and 2)
make the gate outputs look
like they are open swi tches.
As long as we apply a data
pass si~al to only one of
several gates whose outpu ts
are tied together, the others
loo k like they aren't there!
The jo b of the sequencer,
then, is to apply a "one" pass
com mand to only th ose four
gates that are the inpu t path
for the d igit we want. Since
the data is invert ed by the
digit scanners, IC4 relnverts
the data to its proper form.
Four gates must be used at a
time, because it takes four
bits to represent a number
from zero to nine.

At this point, the four
outputs of IC4 first mimic
the laOs place of the co n
nected digital test equ ipme nt,

Theory
Some readers unfamiliar

with logic design may have a
littl e trou bl e wad ing through
the aud io decoder 's workings,
while others of you have
probably spent the last ten
minu tes ex plori ng the sche
matic and now un dersta nd its
working better than I do .

Perhaps, t he best place to
star t is with the sequence
genera tor consisti ng of IC5,
IC6, and IC7 . IC5 is a familiar
555 t imer con nected for
ast a bl e operation , which
means that it generates sha rp
edged pulses, abo ut tw ice a
second as determined by time
constant R10-Ct . IC6, a
decade counter, advances one
count as the 555's output
swings low. When the coun ter
coun ts to nine, the next pulse
rese ts its count to zero.

The count outpu t, at ter
minals l A, 2 B, 4C, and 80, is
fed into IC7, which converts
the 7490's BC D ou tpu t to a
one ou t of ten output. To
clarify thi s a bi t , suppose the
7490 's outpu ts were 1A=O,
2 B=l , 4C=1 , 8 0=0. Thi s is

repr esenting the numbers
zero to nine, and the length
of the seq uence equal to the
number of digits displayed ,
plus a sign indicator, if
desired .

gra n t e d , like reading a
frequency counte r or a digital
voltmeter.

So here is a device which
overcomes one of the many
difficulties experienced by a
blind person involved in any
phase of elect ronics. In
essence, it converts a binary
coded deci mal input, from
any suita ble piece of digital
test gear, into a sequence of
different tones - ten tones

Photo 1. Digital to audio decoder and Heathkit 18 1100
frequency counter.

A bout a year ago, I had
an acc ident invol ving

an ex ploding car battery
whose shrapnel left me blind
in one eye. As the anniversary
of th is unfortunate event
passed me by, I got to thi nk
ing about ho w lucky I am to
be blessed with sight and
about those hams no t so
bl e ssed . I though t how
difficult it would be to do
something most of us take for

Digital To
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different voltage and generate
a d ifferent ton e. I set up t he
re si s t o rs t o provide an
increasing tone for increasing
numbers. The resistors could
be selected to play musical
notes. Q1 merely amplifies
the tone to drive a speaker.

Optional Feat ures
C2, Q2, and
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important difference though :
Its ou tputs are open col lect
or, just like the d igit scanner
gates. So once again, only the
corresponding output of IC9
will be bro ught low for any
give n inpu t number. Th is
switches a different resistor
into the voltage controlled
oscillator circuit, IC10. which
in turn causes it to see a
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Fiq. 1. Schematic of 3!6-digit digital to audio decoder. Resistors should all be 14 W ±10% or better, unless noted. If not
specified, values are given in kfl, t.e., 470 '=' 4 70k.

then the l as place, and with this feature, or use it to
fina lly th e 1s place, as the indi cate overrange on a
sequencer steps from 1 to 2 counter as I did.
to 3. You may wonder what IC4 's output feeds IC9 ,
sequencer posit ion zero does. which is ano ther BCD, to one
It is the sign bit, in case you out of ten decoders, as we
wish to connect the audio talked abo ut in the
decoder to a digital VOM sequencer. It has one

Fig. 2. Partial schematic of Heathkit 18 1100 frequency
counter showing where to connect inputs from audio decoder.

Fig. 3. 11 7 V oc input power supply for digital to audio
decoder.
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allow easv expansion up to
eight digits, if desired. All
you need to do is buy a few
more 16~ o pen collector
NA ND ga tes (7401s or
7 403 s), and string their
outputs together in parallel
wi th IC1 , IC2, and IC3. Then
dup licate the enabling cit
cui t ry used for IC1 , IC2, and
IC3, using the unused in
verters in IC4 and IC8. Con
nect the inputs of these
inverters to sequence genera
tor point 4, poin t 5 and so
on, depend ing upon how
many addi tional dlglts you
want. Remember, though,
that these ad ded digits are
less significant than the first
three, so connect the biggest
place digit (1 DOs, lOOOs,
lO,OOOs, etc.) to IC1. This
ease o f adding (or sub tract
ing) digits is why I used lowly
old open collector logic, as
o p posed to fancier data
multipl exers. Be sure to
connect all used sequence
generator outpu t points to an
input of lell , the 8 input
NAND. Doing this allows the
vee to turn o n for all the
digits yo u want. Unused ICll
gate inputs should be t ied to
+5 V (same as a "1 " in TIL).

My last " opt ional" feature
is probably not so opt ional. It
gives the blind user the ability
to hear what a number
sounds like just by pushing
the right combination of
swi tches 51 through 58. For
example, a "9" can be heard
by pushing Sl and 58 simul
taneously, or a "4" by
pushing 54 alone. Pushing
any of t hese buttons does a
few other thi ngs, too. First , it
removes power from ICl
through IC3, mak ing all their
outputs open up, allowing the
pushed buttons to ente r the
desired number indepen dent
ly of the numbers being
entered fro m the digital test
Instrument. Second, it brings
one input of IC11 low,
allowing the vco to fun ction,
so the tone can be heard.
Finally, it stops the 555 tim er
from pulsing to all ow hearing
the tone alone. The swi tch
marked SO allows hearing the
zero tone.
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stepping t hrough unused out
puts.

Speaking of unused o ut
pu ts , enough are available to

"""...,

servi ng as an aud ible " pilot
light ." ICl l and Q3 elimi nate
the zero tone, which you hear
when the sequencer is

Photo 2. Audio decoder shown connected to Heathkit counter.

Fig. 3. 117 V ac input power supply for digital to audio decoder.

parts cause the speaker to
emit a cl ick every time the
se q ue n ce r steps, thus
announ cing a new digit and
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Interfacing
As it sits, this d igital to

audio decoder will not easily
connect to every piece of
digital test equipment, bu t it
can be done ! If the piece of
tes t gear has an output
con nector labeled "BCD o ut
put," you're in. Most Heath
freq uency counters are
usable, but yo u must solder
to t he circ uit board. Con nect
the audio encoder's BCD
inputs to test equipmen t's
data latch outputs. Fig. 2 and

Photo 3 show how this is
accom plis hed for a Heath
IB1100 frequency counter.

Const ruct ion

In that only eleven ICs and
a few ot her pa rts are used, I
don't think a printed circuit
board is worthwhile. As to
the mechanical details, like
switch placement, I strongly
urge you to talk it ove r with
the person for which the
audio decoder is intende d.

As to operation, what can

I really add? I went th rough
most of it in t he theory and
optional features sections.
When power is first appl ied,
you should hear a clock every
Y2 second fro m the speaker,
three tones after a few clle ks,
and the n the same set of
tones provi ded the numbers
on the DVOM, counter, or
whatever haven't changed. If
you are in a hu rry to t ry it
out, as I was, you can take
the 100s, l a s, an d l s input
lines A1, B2, C4, and D8 and

tic some high and some low.
Be careful, though, not to
exceed 9 on any d igit , or the
resu lts could be a bit con
fusing to say the least !

Although there may not
be anything in it for you,
except sat isfact ion, please
don 't loo k at th is as "j ust
anot her project." Loo k at it
in the li ght of letting a blind
person see some of the
numbers we ta ke for grante d.
Build one fo r a friend. -

Radio Shack's complete TRS-80 Microcomputer System, consisting of a 53·key
professional· type keyboard and microcomputer plus regulated power supply,
computer-eontroiled data cassette recorder, and 12" video display monitor, is
suitable for business, educational, and home siottcettoos. Available exclusively
from Radio Shack stores and dealers. nationwide, for $599.95,

QSLsI

The BASIC which comes with the
system is an abbreviated version in 4 K
of ROM. They are working on a more
expanded version and that will
probably accompany the ir disk system
which is scheduled for Docember.
Yep, d isks are coming ... starting
with sing le density single side, about
90K of storage. You can be sure this
will grow to double density, double
sides, etc.

in case they buy one.

It will be a while before production
is up to full sca le on this new system,
so chock into the larger Radio Shack
stores from time to time. The Itrsr few
production runs may go almost
entirely by mai l order, $0 you may
have to buy one just to try it out ...
or at least keep an eye on your friends

Since I needed a computer system
as a prop for a TV commercial I was
making to advertise Computermania. I
borrowed the computer and took it
down to the TV station. Readers
around the Boston area may have seen
me operating it on the commercial,
programming it to print out a short
message for Computermania. The gist
of the commercial was that here is a
computer which would have cost over
a million dolla rs just about ten years
ago now you can buy one for
$400 perhaps it is time to loo k
in t o m ic ro co m p uters for your
business.

and cassette recorder. Is it a cc
incidence that t his is the same price as
the PET?

It's a very good-looking set and it
worked like a charm.

THE RADIO SHAC K
COMPUTE R

"Most impressive" is my verd ict on
this one. When you see it and have a
chance to try it out, you'll f ind it
difficult not to like. They have packed
a lot into what looks much like just a
keyboard - it's the complete com
puter, with a Z·80 microprocessor.
BAS IC language on a ROM so it is
right there ready to use as soon as you
turn on the power, plus enough
memory to tackle most things you
might want to do. There is also the
cassette interface system so all you
have to do is plug in any ordinary
cassette recorder to save and reload
programs o r data.

There are three sockets on the back
panel of the computer - one for the
monitor TV set, one for the little
power supply which comes with it.
and one for the cassette recorder.

The price for this? $400 fo r the
computer, and $600 for the complete
package of compute r, TV monitor,

EDITORIA L BY WA YNE GREEN

of understatement.
No other group has such an elite

membership as OCWA - just the type
of people who could get an entry to a
king and who would be able to sell the
concept of amateur radio benefitting
the country. Even if the ARR l
wanted to spend money on such a
project rather than their new million
dollar wing of headquarters. they have
no one of any stature to send out.
Since OCWA members are already
traveling, with their businesses paying
the bills, there would be no cost to
anyone for ambassadors.

OCWA members who are interested
in the project should drop me a tine
and get a copy of a newsletter called
"Amateur Radio, the Key to the
Growth of a Country." The re isn't
much time to lose . . . unless you are a
confirmed UHF addict and could care
less about the low bands.

frompage 177

IT IS NOT TOO LATE

Since most of the IT U countries
have not yet formulated their posi
tions on the shortwave bands, we still
have some time. if we hurry, for ham
ambassadors to lobby for our hobby.
Members of the QCWA would seem to
be ideal ham ambassadors. These are
the people who made amateur radio
what it is today and it would seem to
rest in their hands to ma ke amateur
rad io whatever it is going to be
tomorrow.

The QCWA member amateurs
include a great number of the p ioneers
and innovators ~ people with the
drive and enthusiasm to get things
done. It is not surprising to find that
many of these same people have
become top men in the electronics
industry. As part of their work, many
of these men travel Quite a bit and
have good opportunities to see the
heads of foreign countries and put in a
good word. or perhaps a few thousand
good words, for amateur radio . A
little side trip to see the king or
president of a country will not gen
erally hurt business, if I may be gui lty

MY PREDICTIO N

From everything that I can see $0

far. I would suggest that amateur
radio in the 198Ds may be almost
entirely a VHF affai r, with 50 MHz
and 144 MHz as our major bands. I
suspect that Cowa n and $-9 may win
the day with a CB band on 220 MHz,
since hams seem to be doing very little
to stop him. Th is is the chap who
publishes CO Magazine.

Without any satellite bands to
mention, an<! without long-range com
munications, the whole fabric of
amateur radio will change. About half
of the active amateurs are already on
two meters ... now the other half will
either join them or try stamp collect
ing . . . or computers.
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Synt hesis

Synthesis, by definition , is

Synthesizers were used, but
they were cumbersome due
to the large number of com
ponents required , and of
cou rse they were expensive to
build and maintain. It wasn 't
unt il th e advent of digital
int egrat ed circ u its th at
synthesizers came into vogue
because of th e fact that
digital le s combined a large
number of functions into a
simple package. The " new"
synthesizers arc simple to
co nstr uct , use few parts, and
can by built inexpensively.

This ar ticle discusses the
current generation of fre
quency synthesizers and pro
vides an overvie w of the oper
ation of the three common
types of synthesizers in use
today: the oscillator-mixer
synthesizer , t he period
synthesizer, and th e phase
locked loop synthesizer. The
greater port ion of this art icl e
is devoted to the popular and
ver satile syn thesizer, th e
phase locked loo p, com monly
known as the PLL synt he
sizer.

This article also describes
si mple synthesizer circuits
and simple experiments using
PLLs.

Those experimenters who
are alread y experienced with
synthesizers will no t ice th at
various topics have been
glossed over or omitted in
total. Those who have never
wa r ked with synthesizers
should be able to read this
article and make the simple
circu its work.
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a large num ber of frequen
ClCS.

Prio r to the invention of
the digital integrated circuit,
synthesizers were few and far
betwee n. The tech nology was
known, bu t the necessary
fundamental bui lding blocks
were not readi ly ava ilable.

'....

esize

erators, test equipme nt, and a
multitude of devices for a
large variety of purposes.
They are used in applications
that require the generation of

ourse

practical experiments- -
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Fig. 1. Receiver mixer.

S ynthesizers are here to
stay. Synthesizers are

used in amateur and com
mercial t ra nsmitters, re
ceivers, audio frequency gen-

George R. Allen W JHCI
80 Farmstead Lane
Windsor CT 06095

Fig. 2. Transmitter mixer. Fig. 3. Crystal-mixer synthesizer.
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3 to 9 MHz synthesizer constructed in breadboard fashion.

Simple single channel synthesizer built on a Continental Specialties breadboard.

duce ten frequencies, and
second, the output frequen
cies are limited to discrete
frequencies or channels.
Further more, all freq uencies
within a given band are not
covered. From a cost stand
poin t, it would be better to
use ten crystals at the desired
freq uencies than to use th is
circuit.

F ig. 4 is an improved ver
sio n of the synthesizer shown

... . . . . . . . . . . . ..... . .

mi xed with the heterodyning
crystal to produce ten d is
crete frequencies in the 15
MHz range, 10 kHz apart.
The spacing of the output
frequencies is called "channel
spacing," and is related to the
channel spacing of the "local
oscillator" crystals.

The drawbac ks to the cir
cuit shown in Fig. 3 are very
o bvious. First of all, eleve n
crystals are needed to pro-

-
vi brat ion and the inadverte nt
bumping of the vfo d ial.
(And, of cou rse, it is d iffi cult
to reset the d ial back to its
original position once it has
been bumped.) Fig. 3 shows
an improved version of the
simple "synthesizer. " In this
example, the vfo is replaced
with ano ther crystal osci llator
and a crystal switch. In the
exam ple give n, ten crystals
spaced 10kHz apart are

,.

a process that takes building
bloch and produces a fi n
ished product. The process
need not be complex, but
may be very simple and be
applied to a variety of appli
cations. The average experi
menter sel dom gives though t
to the defin ition of synthesis;
however, the average exper t
men ter commonly uses pro
cesses which fi t the defini 
tion.

The process of summing
two voltages to produce a
third voltage (a process used
in many pieces of electronic
equipment) is synthesis , and
the process of mixing two
freq uencies together to pro
duce a th ird freq uency (he t
erodyn ing in a receiver) is
synt hesis.

Oscillator-Mixer Synthesis
Fig. 1 is a mixing circuit of

a simple superheterodyne re
ceiver. Frequency Fl (t he
he t e ro dyn in g fr e quency)
mixes with frequency F2 (the
incoming signal) to produce a
freque ncy in the i-f range.
This technique is not com
monly tho ught of as syn
thesis, bu t is thought of as
mixing; however, it is fre
quency synt hesis.

In Fig. 2, a variable fre
que ncy osc illator, or vfo, of a
tra nsmitter is mixed with a
heterodyn ing crystal to pro
duce an o utput in a given
band. In th is case, the output
frequency will be variable and
is determined by the expres
sion, f out = Fvtc + f crvstal
If the frequency of the vfo
can be varied from 5.0 to 5.5
MHz and the mixing crystal is
10.0 MHz, then the "synthe
sized out put" wi ll be in the
range of 15.0 to 15.5 MH z.
(Note that mix ing produces
bo th the sum and the di ffer
ence freq uencies, but in this
example the difference fre
quency is filtere d oUL)

While a synthesizer of this
type is very useful and very
common, it suffers from a
serious problem - the prob
lem of sta bility. Vfos drift by
natu re, due to temperature
fl uctuat ions, and are subject
to frequency variation d ue to
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Test se tup at WIHe l used for testing 3 to 9 MHz sy nthesizer. The scope trace sho ws ringing and
noise on the \lCO signal, due to the random component layout and long lead lengths on the
breadboard.
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syn thesizer is useful in cases
where it is desirable to gen
erate a li mited number o f
stable, discrete frequencies in
a simple man ner.

The o ther drawbac k of the
crystal- mixing ty pe of syn the
sizer, as previously men
tioned, is the probl em th at
the output frequencies are
discre te and that all freq uen
cies withi n an entire band are
not covered. Gaps occur in
the frequ ency coverage of the
unit. In many cases, such as
VHF radiotelephone, this is
not a serious drawback (since
operat ion in th e YHF radio
telepho ne bands is chan
nel ized to begin with ); how
ever , in t he case of high fre
quency operation where fi xed
chan nels are not used , dis
crete frequency operation can
present a problem. Fig. 5
shows a simple cure to permit
con t inuous opera tion in the
areas between channels. The
t rimmer capacitor C j , across
the crystal, is varied and pro
duces a small frequency varia
t ion of the frequency of the
heterodyning crystal. If the
channel spacing is small, the
trim mer can permi t coverage
o f all frequencies between
channels. The addition of this
trimmer does reduce stabilltv
a b it, but this reduction in
stabili ty in most cases is not
too serious.

The crystal-mixing type of

th irty discrete frequencies
wi th th irteen crystals and
save o urse lves seventeen
crystats. This process can be
continued by adding hetero
dyn ing crystals to the point
where all desired frequencies
with in a give n band are
generated; howe ver, at $5.00
and u p per crystal, th e de
signer soon reaches th e point
wh ere a c rysta l-mi x ing
synthesi zer is not eco nom i
cally feasible. This ty pe of

are using twelve crystals to
generate twent y discrete fre
quencies . At this poin t we
have an economical alterna
tive to the usc of twenty
crystal s to generate twenty
d iscrete frequencies. We have
a saving of eight crystals. If
wc add a thi rd heterodyning
c rys ta l, we can generate

•

in Fig. 3. In this example,
two heterodyn ing crystals arc
used, F1 = 10 .000 MHz and
F2 = 10.100 MHz. Table 1
shows the output frequencies
th at can be obtai ned by mix
ing the two heterodyni ng
crystals wi th the te n local
oscill ator frequencies.

Note that in th is case we
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vi de a fixed series of dividers
used to divide a master oscil
la tor down to the proper
aud io frequency .

The Phase locked loop

The fundamenta l phase
loc ked loop , as shown in Fig.
10, consists of a frequency
standa rd or reference osci ll a
tor, a voltage cont rolled osci l
lator, a frequency/phase de
tector, and a low pass fil ter.
In operation, the frequency
and phase of the frequency
standard is compared against
the output of the vo ltage
cont ro lled oscill ator. If there
is a difference in frequency or
phase, then an output volt
age, or error signal, is pro
duced by the frequency!
phase detector. Thi s outp ut
voltage is fed back into the
voltage controlled osci ll ator
to change its frequency, Th is
fundamental phase locked
loop is used to synchronize
two oscillators together , and
is not com monly used in ama
teur equipment in th is funda
mental form. Th is sim ple
example can, however, be

,,,

""I-k ,".'

" 2V...

'~EQuE~CY' P~"S£
OETE CTOp

•

N Output

1 100.000.000
2 50,000,000

10 10 ,000,000
50 2,000,000
51 1,960,784.3
52 1 ,923 .076.9

100 1,000,000.00
101 990,099.01
102 980.392.16
1000 100,000.00
1001 99,900 .100
1002 99,800.399
1003 99,700.897
9999 1,000.1

If fose - 100,000.000 Hz (100 MHz)

TobIe 2.

' "

the frequency. T he exprcs
sian for frequency for the
time period synthesizer is

fosc
Fou t = N

where fosc is the fre quen cy
of the standard oscillator .

Note that the frequency is
inversely related to the num
ber N. Table 2 gi ves a list of
fr e qu enci e s for selec ted
values of N_

It is no t possible to get
s ta n d a rd channel spac ing
when incremen ting N. When
N is changed from 51 to 52,
the frequency difference or
channel spacing is 37,707.4
Hz, bu t when N is changed
from 1001 to 1002, the spac
ing is 99.701 Hz. The channel
spacing is no t linear, and pro
duces low frequencies for
high values of N (in this case,
frequencies in the audio
range). Synthesizers of this
type are difficult to use for
most a mateur applications.

One notable use of th is
type o f syn thesizer is fou nd
in the commo n " touchrone"
generator ICs. These ICs pro-

••
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Fig. 11. Simple phase locked loop.
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at 10 MHz, the n the output
from this simple synthesizer
will be 5 MH z_Th is technique
is used frequently in crystal
calibrators found in many
pieces of amateur equipment.
Fig. 8 shows a block diagram
of a typical calibrator. In this
b lock d iagram, a 1 MHz oscil
lator is fed into either a
divide by ten or a divide by
ten followed by a divide by 4.
The o ut puts are either 100
kHz o r 25 kHz. If a series of
d igi ta l coun ters were con
nected together to form a
four digit, divide by N
counter, as shown in Fig. 9,
the n a versatile time period
synt hesizer could be con
structed to produce a large
number o f frequen cies.

One of the drawbacks of
time period synthesis is that
switch selec t ion (i n the divide
by N counter) programs the
number of co unts to divide
by, and the number N is not

., '2 f M
10.000 MHz 5.000 15.000
10.000 MHz 5.010 .0 10
10.000 MHz 5.020 .020
10.000 MHz 5.030 .030
10.000 MHz 5.040 .040
10.000 MHz 5.050 .050
10.000 MHz 5.060 .060
10.000 MHz 5.070 .070
10 .000 MHz 5.080 .080
10.000 MHz 5.090 .090
10.100 MHz 5.000 .100
10.1 00 MHz 5.01 0 .110
10.100 MHz 5.020 .120
10.1 00 MHz 5.030 .130
10.100 MHz 5.040 .140
10 .1 00 MHz 5.050 .150
10.100 MHz 5.060 .160
10.100 MHz 5.070 .170
10.100 MHz 5.080 .180
10.1 00 MHz 5.090 .190

TobIe 1.

synthesizer is commonly used
in amateur and commercial
HF and VHF equipment;
however, it is becoming less
popular due to the high cost
of crystal s and the avail abili ty
of the phase locke d loop.
Furthermore, some of these
synt hesizers that have been
on the market in the past
have suffered from a variety
of problems and become
som ewh at unpopular. In
some cases it was poss ible to
have seve ral crystals osci llat
ing at one time, produci ng
multiple output freq uencies.
(Of course, this pro blem
could be put to goo d use if
the, operator desire d to trans-

_· m it on several frequencies
simul taneously. )

Time Period Synthes is

Time period synt hesis, ac
cording to some authors, en
compasses a variety of tech
niques, includ ing th e phase
locked loop . In th is article,
however, time period syn
thesis will be defined as a
cou nt ing technique that gen
erates a waveform with a time
period proportional to some
UN" number of counts of a
standard o scillator. As an
example, consider the crys tal
oscill ator in Fig. 6 that feeds
a digital divide by two
cou nte r. The divide by t wo
counter generates one output
pu lse for every two input
pul ses. This is sho wn graph
icall y in Fig. 7. Thi s is a
simple time period synthe
sizer. If the crystal op erates
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Fig. 12. "N" channel sy nthesizer.

Fig. 13. Adding 0 +N counter to the simple PLL. Remove the
old connection from pin 11 of the XR2206 to pin 1 of the
MC4044. In this example, switches ore set for 01012 = 5.
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diagram for a simple PLL
operati ng in the audio range.
This circuit is a good circuit
to use for experimentation,
since t he output is 1 kHz to 9
kHz in the audio ra nge. A
pair of earphones may be
used on the output to deter
mine if the circuit is ope r
ating co rrec tly. An osci llo
scope or counte r is not need
ed to exper iment with th is
PLL.

To use this circ uit for ex
perimentation, first discon
nect t he sq uare wave outp ut
from pin 1 of the MC4014 ,
and then connect the +5 V
and +12 V as shown. Connect
t he earphones to test point A
through a .01 u F capacitor. A
1 kHz tone, rich in har
mon ics, shoul d be hea rd in
the earphon es. At th is time,
the output of the vee w ill be
at abo ut 9.5 kt-lz , the idling
frequency o f the vco. Now
connect t he earphones to the
output of t he vco, as shown
o n t he schematic. Connect
the sq uare wave output of the
MC4024 as shown. T he out
put of the vco will change
from 9.5 kHz to 1 kHz. No te
t ha t it is possible in th is
exam ple for the PL L to lock
to a frequency t hat is a multi
pie of 1 kHz, since a PLL ca n
lock to a harm oni c or su b
harmonic of t he refere nce fre
quency. Thi s property is use
ful fo r some applications ;
ho wever, it would not be
use ful for amateur ap plica
tions such as a two meter
PLL.

It is difficult to ex plain
the reasons for harmonic or
su b -ha rmo n ic loc king in
simple te rms. From a prac
tical standpoint , this type of
locking ca n occur due to poor
design, or if t he t uning range
of t he vco is too great. In t his
exa mple , the potential prob
lem of harmon ic or sub
harmonic locking could be
elimi nated by limiting t he
luning range of the PLL. A
good rule of thumb is to limit
the tuning range of the PLL
to 3.5 to 1 or less.

Readers wh o wish to go
into the fin e de tail s of t he
ope rati on of freque ncy/phase

T he Frequency/Phase De
tector

The frequencvjnhase de
tecto- is used to com pare t he
output of the vee against t he
output from the reference os
cillator. A typical frequency /
phase detector is the Mo to
rola MC4 044 . Wh il e the inter
nal operation of this device is
somewhat com plex, th e re
sults of what it does are easy
to see an d understand .

Fig. 11 shows an MC4044
f reque ncy/p h ase detector
connected in a PLL. The low
pass filte r in th is circuit is
used to smooth the outp ut
and eliminate high freq uency
components in the output.

In this example, if the vco
frequency is greater t han the
reference frequency, the n t he
output will be in t he range of
about 2.5 to 5 volts. If the
frequency is less th an the
refe rence voltage, t hen the
output will be in the ran ge of
2.5 to .8 volts.

As the name imp lies, t he
freque ncy/phase de tector also
de tects phase differences
between two signals. Consider
t he case where two signals are
at the same frequency but are
slightly out of phase with
each other. In t his case, the re
will also be an output voltage
from the fre quency/phase de
t ector . Th is output voltage is
a " phase er ror" voltage, and
will remain constan t when
t he loop is " loc ked, " or in a
stable condition. When the
loop is no t "locked ," as when
t he frequency of t he vco is in
the process of changing, then
this error vo! tage will be
changing. Note that the error
voltage may also remain con
stant if the loop is u nable to
lock up.

T he Fundame ntal PLL

Fig. 11 shows a c ircuit

sho ws an XR -2206 mono
lithic function generator con
figured as a vco to produce
audio frequencies in a PLL.
By varying the control volt
age in this circuit, the output
frequency will change fro m
about 400 Hz to about 9500
Hz, fo r a con tro l ra nge of
about 23 to 1.
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later , or vee, is a special
version of a vfo. In a vfo, the
frequency is changed by man
ually moving t he ro tor of a
variable capacitor or by man
ually moving t he slug in a
variable inductor. In a vco,
the frequency is changed by
applying a voltage to a device
such as a variable capacitance
diode in an oscillator circuit
or by changing the bias on a
rnultivibrator. A change in
voltage will produce a change
in frequency of the oscillator.

While t he experimenter
may build a vco fro m discrete
com pone nts, it is co nvenie nt
to use integrated circui t vcos
such as t he Motoro la MC4024
voltage co ntrolled multlvibra
tor or the Exar XR-2206
monolithic function gen
erator.

The Motorola MC4024
will operate from audio
frequencies to 25 MHz , pro
duces a square wave output,
and has a maximum control
range of 3.5 to 1. T he
XR -2206 will operate from
.0 1 Hz to 1 MHz, pro duces
either sq uare, t riangle, or sine
waves at the outp ut, and has
a maximum control range of
1000 to1 .

The control range of a vee
(also called the sweep range)
is defined as the ratio of the
highest frequency to the
lowest frequency that can be
obtained by varying the con
trol voltage wh ile keepi ng all
ex ter nal com pone nts t he
same. For exam ple , Fig. 11

"AO" F IN " Of x" 2206 I ~pur
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The Reference Oscillator

The reference oscillator, or
frequency standard, for a
PLL system must be of high
stability and is usually a
crystal oscillator. This crystal
oscillator may be used by
itself, or it may be used in
conjunction with a series of
frequency dividers to pro duce
a given output frequency. In
t he case where a series of
dividers fo llo ws t he crys tal
oscillator, the refe rence oscil
lator is in itsel f a "time
period" synthesizer. The out
put of the reference oscillator
is a de termining factor in the
channel spacing of the
synthesizer, and , in t he case
of t he sy nthesizers discussed
in this art icle, is the same as
the channel spacing.

Fig. 11 shows the circuit
diagram for a sim ple refe r
ence osc ill ato r. In thi s ex
ampl e, an 8. 19 2000 MHz
crystal is the frequency deter
mining element and is fol
lowed by a divide by 8192
stage. The o ut put of the ref
erence oscillator is 1,000 Hz.
The 7038 integrated circuit
consists of an oscillator and
an internal divide by 8192
cou nte r.

used as a basis for under
standing t he PLL and some of
the problems that occ ur in
PLL operation.

The v ee
A vol t age controlled oscil-
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Fig. 14. Examples ofprogramming the +N counter.
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Fig. 15. HF PLL.

still filters out a ll high Ire- in con trol voltage is required
quency com ponents . If the to produce a relatively small
filt er is not correc t, the loop percentage freq uency change.
could be too slo w to respond, In addition , it is impo rtant to
not operate correct ly (pro- s prinkle bypass capac itors
ducing distorte d waveform s). liberally from (he +5 V, +12
or not loc k properly. The V, or other voltage li nes to
value of the capaci tor in the grou nd. A good practice is to
low pass filter may be de ter- place a .01 capacitor from the
mined experimentally by +V terminal of each Ie to
observing the control voltage ground , keeping the leads as
on an osci lloscope. C1 should short as possible.
be chose n just large enough Rf can be a problem with
so that the con trol voltage is PL Ls. If rf snea ks into the
pure dc with very litt le ripple. wrong place wit hin a PLL ,
If a scope is connecte d to pin the PLL can fail to loc k or
8 of the MC4044 and C1 is can lock at the wrong place,
remove d, the effects of poor the Yeo can cease to operate,
filtering can be observed. or a myriad of other prob-
High frequency components lems can result Fo r these
will be observe d on the vco reasons , it is important to
control line, and the output shiel d a PL L that is used with
wavefor m will be distorted. a transm itte r, to prevent rf
(Reference 1 sho uld be con- from the t ransmitte r from
suited fo r de tail ed fil ter reo getting back into the PLL
quirements.) synthes ize r.

A not her consideration fo r It is also importan t to reo
a PLL is the stabil ity of the me mber that PLLs have
oscillator. If t he osci llator square waves, rich in har-
dri fts, then the outpu t will monies , coming out of the
drift according to the tot- reference as well as the divide
lowi ng expression : foutput by N circui try. T hese square
drift = N x fre fere nce dr ift. waves can cause interfe rence
For example, if the reference in nearby receiving equ ip-
dri ft s by +10 Hz and N = 4, mcnt. It is im por tant to
then the output will drift by shie ld a PLL syn thesize r to
+40 Hz. prevent interfe rence to other

Noise on the vco li ne can equipment.
sometimes cause p roblems.
These problems can be re
duced by designing the vee so
that a relatively large change

The 74 192 divide by N
counter can be programmed
in BCD format to provi de an
N of 1 to 9 . To program a
num ber, first set all inputs to
o by grounding. A nu m ber is
programmed by setting a " 1"
into an inpu t , according to
Table 3. A one is set by
connecti ng the inpu t to +5 V
through a 1k res istor.

To experimen t with this
sim ple PLL, first connect the
ea rpho nes as shown. Next,
p rogram a 1, to get a 1 kHz
tone, as sho wn in Fig. 14. A 1
kHz tone will be heard. Ne xt,
program a 2, 3, and 4, one at
a t ime. Tones of 2, 3, an d 4
kHz will be heard . This
simple PLL shou ld lock up
fo r these values of N on the
correct multiples of 1 kHz,
but will pro ba bly not lock up
for some other values of N.
For example, when N = 5, the
PLL may lo ck up on 1 kHz,
and when N = 7, it may lock
u p on 3 kHz. Th is is an
exa mple of a PLL with too
great a ran ge. Changing Ra to
a value of 1k will limi t the
range of the loop to about 4
to 1, just sligh tly greater than
the recom me nded range. Wi th
th is limi t imposed, the loop
will lock properly in the de
sired range of t to 4 kHz. An
N of greater than 4 will give
an o ut put of about 4.7 kl-lz,
and the loop will not be
locked. In some cases , it may
be necessary to wire in ex
terna l logic or put limits on
switches to prevent the "dial
ing in " of non-allowed val ues
of N o n the switches and the
resulta nt locking to wrong
frequencies.

Other Design Considera tio ns
for PLLs

While it is not possible in a
sho rt article to give complete
design information and de
scri be all design considera
tions for a PLL, there a re
some key po ints wh ich must
be mentioned.

In the general descripti on
of the com po ne nts of the
PLL, the fi lter was men tioned
o nly briefly . The filte r is an
important part of the PLL,
and must be chosen such that
the loop locks up quickly but

An "N" Channel PLL Syn
thes izer

T he p re vi ous "s imple
PLL" migh t be called a single
channe l syn thesizer, since its
output is on a single channel
and cannot be varied from
that single channel. A more
versatile syn thesizer is shown
in the bloc k d iagram in Fig.
12. This is a one digit " N"
channel synthesizer where N
can range from 1 to 9. The
PLL is the sa me as the s imple
PLL, except th at a d ivide by
N cou nter has been placed
between the Yeo and the fre
quency/phase detector. In
operation, t he PLL will in
c rease the frequency o f the
vee suc h th at the o ut put of
the vco divided by N is equal
to the reference frequency.
Thus the output of the vco is
"N" t imes the reference,
where N is an intege r. If we
modify Fig. 11 by adding a
divide by N counter as shown
in Fig. 13, we will have an N
channel synthesize r where the
th e o r eti c al o utput range
wou ld be 1 kl-iz to 9 kHz in 1
kHz steps, when N goes from
1 to 9.

As previously mentione d,
PLLs can lock to the wron g
harmonic if the tuni ng range
of the PLL is too grea t. In
thi s example, the tuni ng
range of the PL L is about 9 .5
to 1. The probl ems with the
tuning range can be demon
stra ted by perfor ming some
very simple experi me nts with
the " N" channel PLL. Again,
these experiments can be per
formed with the use of ear
phones. A scope or cou nter is
not requi red, but may be
used if desired.

detectors, vcos , and PLLs in
general are referred to refer
ence 1. T his reference gives a
detailed, authoritative explan
ation of PLLs.

N D e B A
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1

Table 3.
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Summary

Th is art ic le has desc ribed
the ope ra t ion of syn thesizers
and has given sim ple circu its
for experimentation. It is not
meant to be the last word in
svntbeslzers, but is meant to
whet the appet ite of the e x
perimenter. The experimenter
is encouraged to read the
referen ces given to gain a
greater comprehe nsion of the
subjec t. -

allo ws some inhere nt modula
tion of t he signal. Further
more, the PLL d ivider stages
and re fe rence will radiate,
causing noi se in the receiver.
Shieldi ng will im prove the
sound of t he signal, but will
not make it perfect.

The 74123 is a monosta ble
multivibrator and is provided
to lengthen the reset pulse
generated by the divide by N
circuitry. When the divide by
N circu it ry counts to the pro
gram med value, a reset pulse
is used to reset t he counters
so t hat they may start
counting agai n. For the
74 192 lCs, this reset pulse
must be at least 20 nan o
seconds long to insure proper
resetting. During this 20 ns
reset pe riod, the counters are
not counting. At 7 _5 MHz, t he
t ime from one cycle of the
vco to the next would be 130
ns. If this ti me period from
one cycle to t he ne x t of t hc
vco is less t han t wice t he reset
time (in th is case 40 ns), a
missed count will occur,
causing the output frequen cy
to be off by one (in the least
sign ifican t d igit). This holds
true in cases where the vee
generates a square output. In
cases where the vco gene rates
sine waves to o t he r wave
for ms, the pe r iod of the vco
may have to be greater than
the reset t ime by a fac tor of 4
or more.

If a missed cou nt does
occur, circuitry can be added
to automaticall y compensate
for the missing count .

References

I Phase-Locked Lo op Data Book.
Motoro la, Inc., 1973.

1 Instruc tion Manual for the
SYN- II Synthesizer , VHF Engi
neering. Binghamton NY 13902.
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varied in the same manner as
the other t hree digits.

F ig. 16 is a circu it diagra m
of a 7.000 to 7.999 MHz
synthesizer. This syn t hesizer
can be brea dboarded in an
eve ning, and should work the
first t ime it is turned on.
Each digit is programmed in
BCD in the same manner as
the sim ple aud io PL L, except
that the first digit is hard
wired to a seven and does no t
change. As previously men
tioned, t he num ber 7 was
chosen arbit rarily and may be
change d The vco in t his PL L
is a Motorola MC4024, which
generates a squa re wave o ut
put. If a sine wave output
were desired, then either a
low pass filter would have to
be placed on the output of
t he vco (to elimina te all fre
que ncies above 7.999 MHz,
fo r exam ple), or a differen t
vee woul d have to be used.

Note that this syn thesizer
radi ates a lo t of rf noise, so
e xpect some possible in ter
fere nce in nea rby receiving
equipmen t.

The frequency outpu t of
thi s syn thesizer may be
measured on a counter, or its
signa l may be heard on a
commu nication s receiver. The
sou nd of the signal as heard
on a communications receiver
will not be pure, du e to the
fact that this PLL uses a
simple loop filter, which

•

A g. 16. HF synthesizer.

numbers to kHz, we get 3000
to 9000 kHz; thus, for 1 kHz
channel spaci ng, N would
have to ran ge fro m 3000 to
9000. As can be seen, we
requirc fo ur digi ts for N.
T h us, o ur divide by N
counte r would be a four digit
divide by N counter.

Fig. 15 shows a block d ia
gram for thi s PLL. Since the
for mula for a PL L is fout " N
x frefc rence. and s ince N can
be any number from 1 to
9999 in this example, it
seems likely that switches
could be set so that N is
outside of the de sired range
of 3000 to 9000. If N is set
be low the d esired ra nge, the
vco will idle, but it wi ll not
loc k a t the lower limit of the
vco. Likewise, if N is set
above the desi red range, the n
t he vee would run at t h is
upper limit. In some cases, a
value of N outside the range
can cause a PL L to loc k on an
incorrect frequenc y. Thus, it
is a good idea to limit the
allowable switch positions
either el e c t ro ni cally Of

mechan ically. In the e xa mple
shown in Fig. 16 , the most
significant digit is hardwi red
to a 7, so thi s sy nthesizer is
elec tro nicall y limited t o t he
range 7000 to 7999. This
limit is arbitrary, and may be
changed if desired. If the e x
perimenter wishes , the most
sign ificant digit coul d be
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previously described operated
in the audio range, a range
ideally suited for experi men
t at ion . Sy nt hesize rs of
general interest to the ama
teur may lie in t he HF region.
This sect ion will discuss HF
syn t hes ize rs.

In designing a syn thesizer
for HF usc, two criteria must
fi rst be defined :

1. Output frequency range;
2. Channel spacing.

Consi der an exam ple
where a synthesizer is re
quired to operate with an
output in the range of 3 to 9
MHz in 1 kHz steps. In this
case, our PLL will have a
range of about 3 to 1. The
channel spac ing would be 1
kHz, so the output of the
reference oscillator must be 1
kHz. In a ll "direct" PL Ls, a
PLL where the out pu t is used
directly wi thout mixing or
multiplicat io n of the output,
the channel spac ing is the
same as the reference fre
qu ency. For o the r t ypes of
synt hesi zers, suc h as VHF
svnthes tzers (where the ou t
put of the PL L is fed into a
multiplier stage), t he refe r
e nce freq ue ncy is de term ined
by t he expression, fre fe ren ce
= ( channel spacing) / (total
multiplication in multipl ier
stages) . The range of this PLL
synthesizer is to be from 3 to
9 MHz. Converting th ese
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PROMISE A
But GIFT

I t 's nearly that t ime of year again
. .. time to start to plan your

holiday gift giving: and hope that the
gift you select is the right size and
shape and color for the receiver as well
as the right price for your pocketbook
. . . You're reading 73 now . . . You
know what a big, thick informative
magazine it is ... And there will be no
size. shape or color problem ... The
price is right too! Twelve issues for

only $15. And we'll reduce the price
of the second and third gift one year
subscriptions too ... Only $14 per
year for the second gift subscription
and only $12 per year for the third
gift sub. Think about it , all those
articles, projects and Wayne's provoca
tive editorials to boot. And all those
ads with bargains, bargains, bargains!

C ertainly one (or more) of your
friends is interested in hamming

and would appreciate your thought
fulness in arranging for a copy of 73 to
be delivered to his mailbox every
month for a whole year. Not sure if
your friend is a subscriber o r not?
We'll check for you . . . Be sure to
include the call letters if at all possible.
For notification of your gift to reach
its destination before Christmas, please
mail your subscrip tion o rders to us no
later than December 5th .

ANY HAM who 's hinting can give this ad to a friend as a " f riendly reminder" of what he rea lly wants .

City; _

Add ress _

Call _

Please mail first gift subscr ipt io n ($15) to :
Name _

Zip _State _

r - - - - - - - - - - - - - - - - - - ---T- - - - - - - - - -------- -i
YES, I WANT TO GIVE 73 MAGAZ INE ONE YEAR I Y ES, I WANT TO GIVE 73 MAGAZ INE ONE Y EAR I

SUBSCRI PT ION GIFTS. I SUBSCRI PTION GIFTS. I
I I
I Please mai l second gift subscr ipt io n ($14) to : I
I Name I
I Call I
I I
I Add ress I
I City I
I I
I State Zip I

I Io New 0 Renewal/Extension 0 Don't know I 0 New 0 Renewal/Extension 0 Don 't know I

~Sign th e-:rd ( s )asfoll:,~------ - jj-~E~I WANT TO GIVE 73 MAGAZINE ONE YEAR- 1

I SUBSCR IPTION G IFTS. II Enclosed (Total) s 0 Cash 0 Check 0 Money Order I
I Bill : 0 American Express 0 BankAmericard I P1 ·1 hi d aif b . . ($12) . I
I 0 M Ch 1 " - k # ease mal t rr gl t su scn pnon to . Iaster arge - nteroan I
I Card # Exp. date I Name I
I Signa ture I Call I
I FOR CRED IT CARD PU RCH ASES, PLEA SE COM PLETE I I
I THE FOLLOWING : 10· 77 I Address I
I Name Call i City I
I Address I State Zip I

I City State Zip ------...! 0 New 0 Renewal/Extension 0 Don 't know JI]!l ~__ _ _
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Social Events
ERIE PA

SEPT 25
The 2nd Annual Erie HamJam will

be held Sunday, September 25, 1977
at Rainbow Gardens, Waldameer Park.
Door prizes, flea market, forums, large
indoor facilities. For more informa
tion write Radio A$sJ:M::ation of Er ie,
Inc., PO BOll: 844, Erie PA 16512.

NEW BERLIN IL
SEPT 25

The Sangamon Valley Radio Club
will hold its Second Annual Hamfest
on Sunday, September 25, 1977 at
the Sangamon County Fairgrounds.
New Berlin, Illinois, 16 miles west of
Springfield. Indoor display area and a
covered pavilion. Food. refreshments,
exhibits and ladies' activities. Dveenite
campIng on ground$. Tickets $1
advance; $1 .50 at gate. First prize 
Wilson HT . Talk·in 146.281.88 llfld
.52. Info, Carole Churchill WB9GWR,
622 Magnolia. Rochester IL 62563.

BROO K LYN NY
OCTOBER

The Kings County Repeater Asso
ciation of Brooklyn, New YOI'k,
anoounces Ihe formation of its second
Novice class licensing course [theory
and codel 10 begin in October. Con
tact Carl Weintraub W2YHX , 629
Avenue -r-, Brooklyn NY 11223 for
full details.

WILLOW GROV E PA
OCT 1

The Mid ·Atlant ic States VHF
Conference will be held on Saturday,
October 1. 1977 at the Treadway Inn
on Easton Road {Rou te 611. bit 27
of the Pennsylvania Turnpikel in
Willow Grove. Pennsylvania on the
day before Hamarama 77 (at nearby
Warrington . Pennsylvanial . The
contereoce will be an all day VHF
program moclerated by prominent
VHFers. Advance rl!9istration is $2.50
(includes admission to Hamarama 77
on Sunday). Cocktail hour (cash bad
and get-together at 6:30 pm. Buttet
dinner at 7:30 pm is $8.00. Special
rates fo r rooms overnight. For
advance rl!9islration contact Ron

what do yoU
give the man
who has
everything?

_ _ 113
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Whitsel WA3AXV, Chairman, PO Box
353. Southampton PA IB966. phone
(2 15) 355·5730. Advance registration
must be received by September 28 .
1977. Ind icate motel registration
forms required.

HAMDEN CT
OCT 1

The Oktoberfim Flea Market and
Auction will be held October 1.1977
train date Oct. Bl. The event , spon
sored by the WELl Amateur Radio
Club (WA1 HRCl. will be held at
Radio Towers Park. Benham Street.
Hamden, Connecticut. Free ad mis
sion, vendor spaces are $5/ea. Talk-in
o n 52 direct or 01161. More informa
tion call Doug WA n UT (203)
389-6458.

MEMPHIS TN
OCT 1·2

The Memphis Hamfest , bigger and
better than the 4,500 who attended
last year, will be held at State Tech
nical Institute, 1-40 at Macon Road.
on Saturday and Sunday, October 1
and 2. Demo nstra t ions, d isplays,
MARS meetings, flea market, ladies'
f lea market, too! Hospitali ty Room,
info rmal dinners, XYL entertainment,
many outstanding prizes. ueeie-s and
distributors welcome. For further
information contact Harry Simpson
W4SCF , PO Box 27015, Memphis,
Tennes:see 38127.

CEDAR RAPIOS IA
OCT '

The Cedar Valley Amateur Radio
Club annual Hamfest will be held
Sunday, October 2, 19 71 . Top prizes
are Atlas 210X Xcvr. Wilson 1402 SM
HfT, Heathkit HW·8 QRP CW Xcvr,
Clegg FM·76 Xcvr, plus much more.
Technical talks featuring OOU9
DeMaw Wl FB. ManuliK:turers and
dealers welcome. Talk -in on
146.16/ .76. 146.52. 3.970, and 223.5
MHz. Advance tickets $1.50. $2.00 at
the door. Write CVARC Hamfest, Box
994, Cadar Rapids IA 52406.

NEWPORT NH
OCT 2

Autumnfest. the first annual ham
fest of the Connecticut Valley FM
Association. will be held on October
2, 1977, at the Community Center.
Belknap Ave.. off Rt. 10, north end of
the Common. Flea m..-ket opell$ at 9
am - auction at 2 pm. Program
includes an lenna gain conlest, fox
hunt on 52 simplex, frequency and
modula tion checks by W1RNZ, and
talks and demonstrations throughout
the day. Donation: $1.50 in advance
- $2.00 at the door. Talk ·in on 16/76
or on 52 stmptex.

WARRINGTON PA
OCT 2

The Mt. Airy VHF Radio Club (the
Packratsl are hold ing " Hamarama 77"
at the Bucks County Drive-In Theater,

Route 6 11 (Easton Rood), Warring
ton, Pennsylvania on Sunday, October
2, 1977, B am to 4 pm rain or shine.
Registrat ion $1.50 , tailgating
S2.oo/space (br ing your own tablel .
Talk· in via W3CCX/3 on 52.525 and
t46.52, WR3ACO on 222.98/224,58,
WR3AOS on 147.63/1 47.0 3 . and
WR3AHCon 147 ,60/147.00. Advance
registration to t he Mid·Atlantic States
VHF Conference includes adm ission
to Hamarama. For information
contact Ron Whitsel WA3AXV,
Chairman, PO Box 353, Southampton
PA 18966. phone (2151355-5730.

BERR IEN SPRINGS MI
OCT'

The Blowomiand annual fall Swap
Shop will be held Sunday, October
2 at t he Berrien County Youth Fatr
grounds, Berrien Springs, Mich
igan. Large and convenient facilities,
p rizes, refreshments, and fun. Open all
night for setup, Table space restricted
to radio and electronic iterTl$. Advance
tid<et donation $1.50. Tables S2.
Talk·in 22/82 and 94 . Write John
Sullivan, PO Box 345, St. Joseph MI
49085. Make checks payable to
Blowomland Hamfest.

EAST RUTHER FORO NJ
OCT '

The Kn ight Raiders VHF Club,
K2DE L, presents its world famous
Auction & Flea Market to be held at
St. Joseph's Church of East Ruther
ford, New Je~y, Saturday, October
8, 1977 beginning at 10 am. Free
admission - freep..-king. Flea marllet
tables (in advance) 55 full table, S3
half table; (at door) 56 full table,
SJ.50 half table. Direc tions: take RL
17 north lrom Rt. 3 to East Ruther
ford, exit onto Paterson Plank Road.
follow to traffic light with Diner o n
the corner. make sharp right. follow
for one block , at light you will see St.
Joseph' s Church on your right, make
right turn at comer and enter parking
lot. For further information call : Bob
Kovaleski (210) 473-7 113, evenings
only. Talk-in on 146.52. Send reserva
tions and make checks payable to :
Knight Raiders VHF Club lnc., PO
Box 1054, Passaic NJ 07055 [reserve
tions dose October 1).

SHR EWSBURY MA
OCT 8·9

The Heart Fund Hamboree (a ll
proceeds to be given to the Heart
FundI will be held on October 8 and
9, 1977, at Simeon's Park on Route 9
in Shrewsbury MA. Pragram includes
door prizes, trophies, special prizes
and entertainment. For advance
tickets send Sl .50 donation (orders
must be received by Sept. t 51 ~ 52
donation at gate. Senior citizens and
children 12 years or under free. For
dealer space and ticke t information
wri te: Central Mass. z.wev Radio
Assoc., P.O. Bo~ 154 , Northboro MA
01532.

SYRACUSE NY
OCT'

The Radio Amateurs of Greater
Syracuw presents the Syracuse Ham·
fest, October 8, 1977 from 9 am to 5

pm at the Syracuw Auto Auction.
Route 11, Nedrow, New York. Easy
access from Route 81, 5 miles south
of SyraclJ$ll. Food llIIailable all day at
reasonable prioes. Large exhibitor area
and flea market under cover. Exhibi·
tors: 5 13.00 (includes one Bfoot
space, 8-foot table, two chairs and
admissio n to hamfest). Fo r fu rther
information: general in fo - RAGS
Hemfest, Box 88, Liverpool NY
13088; exhibitors - Dale Mecomber
WB2FJC. Box 87. Skaneateles Falls
NY 13153.

YONK ERS NY
OCT'

The Yonkers Amateur Radio Club
is holding "Sccer Hamfest 77" on
October 9, 1977 (rain date Oct. 16)
from 9 am to 5 pm at Redmond Field.
Coo ke Avenue in Yon kers. Manufac
ture rs' displays. door prizes, raffles.
refreshments and a general auct ion are
all in store. Buyers Sl, sellers 53 _
bring your own table. Talk·in
146.265. 146.865, 146.52 simplex.
For further information contact Doug
MeArtin WA2AUJ. 411 BelleYlH! Ave.,
Yonkers NY 10703, (9 141 42J.0515.

WINDSO R LOCKS CT
OCT 14·16

The Region I Air Force MARS
Conve ntion will be he ld on October
14, 15. 16, 1977 at the Howard
Johnson's Conference Center, Center
Street Exit 1-91, Windsor locks, Con
necticut. 73 poblisher W~ne Greeo
will be guest speaker.

SAN MATEO CA
OCT 15·16

The Greater Bay Area Hamfesl and
ARRL Pacific Oivision Convention
will be a combined event this year
held on Saturday and Sunday, Octo
ber 15 and 16 , at the Royal Coach Inn,
cen trally located on the San Francisco
Peninsula just off the intersection of
U.S. 101 and Route 92 in San Mateo.
For more information contaC1 lhe
Greater Bay Arl!ll Hamfest, Box 751 ,
San Mateo CA 94401 .

TAV LOR MI
OCT 16

The Repeater Associa tion of Oown
river Amateur Radio (R.A.D.A. R.I
Hamfest will be held on October 16 ,
19 77 , at the Kennedy High Schoat
located in Taylor, Michigan, on North 
line Road, east of Telegr~h (U.S. 241.
Door prizes and food. Admission
52.00IYLs free. Reserved tables $1 .
()pen 9 am unlil 3 pm. Talk-in will be
on 52-52, 34·94, 93·33. For further
info write: R.A.D.A.R.. Inc. , PO Box
1023. Southgate, Michigan 48195.

ISLIP NY
OCT 16

Hamfest and Giant Swap & Shop
sponsored by LlMARC, the Lo ng
Island Mobile Amateur Radio Club,
will be held on Sunday, October 16.
1977. at the Isl ip Speedway. Islip,
New York. Gates open at 9 :30 am to
4 prn. Genera l admiss ion S1.50 (wives.
children and sweethearts. free) . E~·

h ibitors and swappers S2.50 per c.

-
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· U.S. & Canada Onl y.

Zip ------Orhers write for foreign pr ices.
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'------------

C OMPU T E RMA N IAC TEE SHIRT S 7311007
73 MA GAZI NEepETERBO ROUGH NH 03458

Credi t card # _

Enclosed $ 0 Cash D Check

o American Express D BankAmericard

o Money Order

o Master Charge

Na me _

Address _

G ty - - -------:-c-=-::-::-:-::--,--
State _

Interbank #
Expiration date _
Signature _

Please send me the following tee shirts @ 5.50.
Indicate quantity and size , (Adult sizes only.}

Small $ _

Medium $ _

Large S- - - 
Extra Large

Total Order $ _

M ade from fin(!$ t grade white corton with 4 color imprint.
ORDER NOW! (Supply limited. ) Onl y $ 5.50 ppd.

NEW BOOK

elLICOTT CITY MO
NOV 27

The Columbia Amateur Radio
Association ICARA) will I'Iold its
CARA Hamfest on Ncwember 27,
1977, et the Ellicott City Armory in
Ellicott City. Marylaod. Program
irocludes e"hibits, flea market, prizes,
and ref reshments. All indoors. No
tailgating. Talk-In on 147.99139,
146.16/76, 146.52/52. For more info
contact CARA, PO Boll 850. Colum
bia MD 21044.

HAZEL PARK MI
DEC 4

The Hazel Park Amateur Rad io
Club is ho ld ing their 12th aonual
Swap & Shop on December 4, 1977,
at the Hazel Park High School. Ad
mission is $ 1.00 at the door. Main
prize t ickets are <J\Iailable from Robert
Numerick WB8 ZPN, 23737 Couzens.
Haze l Park MI 48030. Reserve ta ble
space is 8IIaiiabie fro m WB8ZPN.

further informat ion contact : Broward
Amateur Radio Oub, Capt. S. F.
" Red " C rise (Show Chairman)
WA4ZRW, 3701 Sta te Road 84 , Fo rt
Lauderdal e F L 33312.

CLEARWATER BEACH FL
NOV 19·20

The Florida Gulf Coast Amateur
Radio Cou ncil is holding its 2nd
annual convention on November 19
and 20, 1977 at the Sheralon Sand
Key Hotel on Oearwater BIllId'! FL.
Offic ial attendance at our last atfair
was p laced in eileen of 2200, and this
year we expect to dou ble tha t number
as we increase t he number 01 activities
and size of the convennon, For more
info rmat ion contact : Flor ida Gull
Coast Amateur Rad io Courocil lroc.. ,
PO Boll 157, Clearwater FL33517.

PLYMOUTH IN
OCTJO

The Radio and Electronics Swap
and Shop, sponsored by the Marshall
County Amateur Radio Club, will be
held on Sunday, October 30, 1977, at
the Plymouth , Indiana National Guard
A rmory, located at 1220 West
Madison Street. from 8 a m to 5 pm.
Free tlbles, 110 chMgl! for setup.
Tickets $2 at door. Food. drink and
door pri zes. Talk·in on 146.07-67 and
146.5 2 simple" . For further informa·
non contact Wayne Zehner WA91NM,
Rt. 3 , Boll 526, Plymouth IN 46563.

WAKEF IELD MA
OCT 22

The Quaoapowitt Radio Associa
tion will hold its annual auct ion in St.
Joseph's Parish Hall, Wakefie ld MA on
Saturday, Oct. 12, 1977. Doors open
at 10 ""', auction SUlrts at 11 a m. Ten
plIfCelll commission, flO minimum$.
T" k·in o n 14$.52.

VALPARAISO IN
OCT 16

The new Annual Valpo Tech
Hamfest and Fleamarket is Sunday,
October 16 , 1977,7 am to 3:30 pm ,
on the Valparaiso Techn ical Institute
campus, located on Lincolnway (US
130) at Yellowstone Road, west of
downtown Valparaiso, Indiaoa. Held
on the day after Valpo Tech Home
coming. Prestigious electronics school
offering large storerooms of su rpl us
test irrstrurnents, d igital equipment,
computer circuits, lrarrsmitter com
pooents, TV equipmeot, !Il!micol'l
dueton, and much more, at gil/e-away
prices. Everyth ing must go to make
room for new labs. No charge for
setup space. Roo m inside in case of
rain . Hourly drawings beginning at 8
1m for prizes. Main drawing at 2 pm.
Talk·in on 146.94 MHz. Tickm$1.5l)
lldIIiII'lCli! , $2.00 at the door. For ad
veoce tickets send $ 1.50 each aod ao
SASE to Dale E. Smiley WB9SFF ,
Operations V'P , Valpo Tech Alumni
Associat ion, BOll 490, Valparaiso,
Ind iana 46383.

space. FMturing: "",ateur rad io, CB,
computer, amateur television, sate t
lite, ARRL info, theory contest,
L1MARC tune-up cli nic, awards and
door pr ize~ Loca ted on Route 111,
I$lip Avenue, coe block south of Exit
43 o f the Southern State Park_y;
trucks, c.mpers and trai lers use the
Long Island e.,pressway Exit 56, Rte.
111, south to the speedway. For more
info rmation: Hank Wener WB2ALW,
days (2 121 355-0606, n ights (5 16)
484- 4322.

GAITHERSBURG MO
OCT 23

The Foundation for Amateur Rad io
will ho ld its anoual hlmfest at the
Gaithenbul'll Fa irgroul'ld$, Gaitherr
burg, Marylaod, on SYndav, October
23, 1977. Featu red is a I.ge fl ea
market, food service, exhibits, ladies'
events, supervised children 's prog ram,
and marty prizes. Main even ts are all
indoors. Picnic !J"oun(!s and free park·
ing al/ailable; will be held rai n or
shine; participation fee is $2.00; sates
space for Ilea market is $5.00 each on
a firs t come bas is; commerc ial ex
hibito rs $10.00 eech, with pre
registration required prio r to October
20th. For more information, write or
call Hull! Tu rnbull W3ABC, 6903
Rhode Island Awnue, College Park,
Marylarod 20740, telephone (301)

9 27·1 797.

FORT LAUDERDAL E FL
OCT 29·30

The " Interna tio na l" Pa l'l-American
Hamlhposition Jamboree will be
held on October 29 and 30, 1977.
Weknme : ca, ham and ma rine. For
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One 01 8 models,
all sure-handed ...
smooth operati ng
.. . priced f rom
$6.95.

Model 114-310-003

$8.75

MEMPHIS. TENNESSEE

Avai lable at leading dea lers or write

WM. M. NYE COMPANY. INC.
1614 -130th Ave. N.E., Bellevue, WA 98005 N4

CA LL TOLL FREE
1-800-238·6168

MONDA Y- SATUROA Y8:30·5:30
FOR YO UR SPECIAL.

By tnll manuTael urer 01 NVE VIKING low Pass
F,Ue rs. Pnone Palene. and Antenna 1",_
pedenee -maleh ing Tuners

Best for beginners •.• preferred by pro's!

NYE VIKING SPEED-X

Whether you're a " brass pounder" or a "side sw.per'
insist on the sure. smooth feel . and the long-lasting
qualify that IS built into every NYE VIKING KEY

NYE VIKING SUPER SOUEEZE KEY
Fast, comfortable, easy . . . and fun!

Model SSK-1 (shown)

$23.95
Model SSK-3 (has
sub-base to hold
any SPEED-X Key).

$26.95

G·12

Write: 3202 Summer Ave.• MemPl is. Tennessee 3811 2

(A) Complete Service Facilit ies
(B) Good Deals on most Brands
(C) Shipping wit hin 24 Hours
(0) All inquiries handled by Active Hams wi th

over 20 years ex perience in ham radio

NO MONKEY BUSINESSI

0 10

•

• -.---.,-

P.O. Box 20B5
1001 W. Imperial H iway

LaHabra CA 90631

MODEL 303 200 MH Z POCKET COUNTE R
Imagine measuring signals up to 200 MH z in 3 ranges
with a 7 digit frequency counter that fits in your
pocket! Also has ± 0.001 %accuracy and low battery
indicator. $129.95

Since our first a d in 73 a year ago , we have
grown quite a bit! Now we can offe r you more
products with pioneering design and features.

MODEL 101 DVOM KIT: (center top )
Thi s qual ity YOM ki t allows you to acc urately measure
de volts, ac volts, and Ohms with 0.1%. 0.3%, and
0.2% accuracy. Only $70.00 kit/90.DO wired.

MEET TliE
fAMILYI

Please write for more informat ion, or order today!

MODEL 120 DC VOLTS/OHMS CALIBRATOR [far left]
One of our best sellers! This $34.95 cali brator will
allow you to calibrate all your Ohm ranges and the
three critical de volts ranges o n your multimeters.

MODEL 401 DIGITAL READOUT FU NCTION
GENERATOR
Generate precision sine, triangle , and square wave
signals. True 50 Ohm outp ut, 4 digit counter. Counter
detaches for reading external aud io signals . Only $99.95.

Cial~_MCCIEliallE.cCO.

' 92



A qua lity voll-ohm c a libo-alor at • b reak 
thro ugh p ric;ll! Why p u t o ff cal i bration of
VOur VOM. V TVM, Or d igital m y ltimete. ?

He.e 's what you get :
_ Check DC volts at 0.100 V. 1.000 V.

an d 10 .000 V
• Up to 0.02% accuracy on volts
• O1eck ohms at roon. 1k . 10 k, i ooe.

and 1 meg.
• Up to 0.1% acc uracy on ohms

Battery powered, uses 2-9 V batteries
(not included )
Uses hybr id Ie p reci sion reference

O n ly $3 4.95 each . P lea.... add $1. !'> O
pc ata ae . CA residents add $2.10 t ax .

NEW!
A S~•.•5

Meter Calibrator!

•

CWID-51provides
automatic ID for repeater

stations in perfect Morse code.Has
factory-programmed ICmemory.Brochure

describesCWID-51 and CWID-50 ($75>'

•

Station Identifier
$110

lcontrol signal co =v~il~~
Gary McClellan and Co. Box 2085

Gl0 1001 W.lm p l" r ialll w y ,
La H abra CA soea t

INSTRUCTOGRAPH
MORSE CODE

•

•

3 K w PEP
4 Ou nces
Q1 Ferri te

• BALUN

•

water t£qht

Patent No.
D2 191 06

• Cent..r in s ul ator with B ALU N $1 3. 50
• C..nter ins ula tor w ithout B A L U N

$IUiO
• D rall"" F ly a n tenna cons truc t io n sh ..e (

and drawinll $2.00
oouosta USA

KAUFMAN BALUN

MORSE CODE
INSTRUCTOGRAPH

1 ·1 i ,..~dance m ald l
For dipole • . beam. , i n ue rl ed " V",

and quads

Since 1924 IMtruetograph has ...vic_ the
wor ld wi t h the most com ple t e equi p men t "'81'
dev;~ for lear n il\g ContinenUlI code. Yo u
ha.... eom plete con tro l of w ooing & u N:e i\l;09
AT ANY SPEED YOU DESIRE whi le ma o
chine is running , without changing tllpes (no t
QSHttesl. A co mplete course for beginne's
inc i. mlldlintt , 10 double sid ed ..pes, ke y ,
m.anullI , bu ilt ·;n spe.aker. Nothing e lse 10 buy.
$98.50 p lus UPS 121b. del. chg. Add 6% S.T.
for Calif . del. For catalog on 45 advanCed
tapes write : lnst,uct ograph Co. 8 0)( 5032
Dopt. 3 , Glendale, CA 9 1201. (213)246·3902
or 245·2250.
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CLEGG MARK 3 TT-2 Ol

NOW! A

WILSON Hr s

Advanced technology In act-on'

OENTRON MLA 2500

Make your selection
from the best of top na
tional brands. Choose
from dozens of models
an d a variety of equip
ment to handle any
thing from 160 meters
to 1296 MHz . Products
like the Atlas 350XL .
Wil son HT's . Mosely
Tr i-bander. C legg FM
OX. FM· 76. Mark 3.
TT·2. Micro-module VHF and UHF
converte rs and transverters. Re
peaters. Power supplies. And much more. NEW

For details on this new supersares service.

ca ll toll FREE SUPERSErJ\.IICE
800-233-0250. in Pa. f'li: 'I
call (717) 299- 7221collect. T.O FILL ALL
Or VISi t the new Clegg I'

~~~t'::r~~'~~ YOUR HAM NEEDS.
Centerv ille Road, Lancaster. 'I,.",q
Pa. 17603. (I:I'f

ATLAS 350XL OENTRON MLA 2500
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KAUFMAN INDUSTRI ES
603·424·2358
3 SHORT ST

REEDS FERRY NH 03054 K6



SCR 1.000
Pat-e fJ/ tire Att" ill V'IITTN Reperd£JtA

sa

SEND FOR BROCHURE

10100 10 & Audio Mixer Board
.1 00 bit diode programmable

memory
e Adjustable ID tone, speed, level,

time
e4 Input AF Mixer & L ocal Mic

amp
. COR input& xmtr . ho ld
• All CMOS logic
e Many ot her features $59.95

AsmbldfTested/Programmed
Send for Data Sheets!

o Lighted push-buttons for control/test
functions & statu s indicators

o State of the Art CMOS control logic &
t imers - No Retevs !

D Built -in IDer - field programmable.
Fully adjustable speed, pitch, time,
etc .

o Excl usive Spec Comm MOSFET/Hot
Carrier Diode rcvr, front end - greatly
reduces 'oesense' & 1M problems!

o Built·in AC Supply w/instant btry.
switchover for emergency pwr .

o Suppli9d w it h .0005% Sentry xtals and
a Turner local mic.

DJacks Provided f or Remote Control,
Auto-Patch, DC out, AF in /out, COR
Sw itch , etc.

o True FM - Fo r Rp t. A udio so good . i t
"sounds/ike direct" !

Optional Cabinet $ 130.00

Specifications
R F Out put 30 Watts
Inf inite VSWR proof
Sensitivity 0.3uV/20dB Ot .
Selectivity ·6dB@ ±6.5 kl-i l ;

·5&:1 B @ ±15 k Hl ;
·SOdB @ ±30 k f-iz.

(Sharper 8 Pole Fl tr. Available)
Desense/Overl oad . . . W/l u V de
sired signal , desense just begins @
eppr ox . 50 ,000uV @±600kHl.
Spur ious Respo nse . . . -lOd B min.

FEATURES

o Full Metering of cri tical level s.
o Front Panel Controls for timers & AF

levels.

SPEC COMM REPEATER BOARDS --------__
Inquire about complete shie lded R CVR. & XMTR. A ssemblies!

Custom 'Mods' Available: 'PL' , 8 Po le Hevr , F il t er ,
Hi / Le Power, Mul ti -F req . , etc. - I nqu ire.

Let's face it - your repeater group's success or failure hinges on t he Quality a nd
Reliabilit\l o f your "Machine"! That 's why the engineers at Spec conm dedicated
themsel ves to the production of the finest repeater available on the amateur marke r. T he
SCR 1000 has been con servatively d esign ed for years of trouble-tree operation, and every
consideration has been give n to operator convenience and accessory inte rlac ing . Feat ures like full
metering, lighted status ind icators, f u ll fron t panel control of every important repe a te r operating parameter, and accessory jacks for
autopatch, xrnt r. remote control, etc. And audio so go od and so full, your 30 watts will sound like 1001 Think about it, and think about
you r users. The p urchase o f a Spec Com m Repeater is a sound investment in yourgroup's tuture, and they'll be thanking you for years to
come. Sold Factory Direct on ly. $899 .95.

Don't make a mistake - your groupdeserv8S the finest!

~DIIU

Ptailt
TitUtJ
AhiHW
RqJm.fMA-

NEW!
Spec COIT'\In

ID Plexer
Repeater U

Fully Factory
;~~~ed-{)ut! Inquire.

SCR100 Receiver Board
e Ext. wide d ynamic range ! SCT 100 Xmtr/Exeiter Board

Greatl y reduces overload, 'de- e 5-6 Wts. Outpu t
sense', and 1M. elnfin it e VSWR proof CTC100 COR/Timer/Control

e Sens. 0 .3uV/20dB Ot. eTrue FM for axe. audio quality Board
e set. -6dB @ ±6.5KHl ; -90dB @ e Spuriou s -GOdB • Complete COR circuitry

±30 KHl , (-110dB w/opt . 8 Po le eW ith .0005% xter. $ 115.00 e Carr ier 'Hang' & T.O. T im ers
Fltr.I Asmbld . & Tested. • BA-10 30 eRemo te xmt r. control

. Ex c . a u d io qual i t y l Fast Wt . Amp Board & Heat Sink. 3 e1 00% Solid State
sq ue lchl $ 1 15.00 w /xtal , sec. LPF & rel. pw r. sensor. e Many other features
A smb ld. & T ested $5 1.95 A smbld. & T ested $32.95 Asmbld. & Tested

Gall or write tod'i y an d get the details! tSfl ip ./Handl. - $3.00. PA residents add 6% tax)

/fffC! SPECTRUM COMMUNICATIONS
1055W. Getmantown Pk., Norristown PA 1940112151631-1710

194 Formerl y o f Worcester PA



GET YOUR

NEW
RADIO AMATEUR

CALLBOOKS
• Intlt,n. lional Radio Amateur PrefIXes'
• Rad io Amafe u. P",hes by Counlfles'
• A.RR. L Phonelic Alphabel!
• G'eal Circle 8<la.'ng. and Cha,U '
• In le .naliona l "0" and " r' Signals'
• WOfICI Standa.d T,me Chllrts'
• In lerNlf,onal Postal Information'

• Wot1d p,.,," KMa p '
• f .C.C . Eum,nall(>n PoonfS'

• WherefO Buy!
• Teleographer$ ' Abb......a llons'
• OX Ope.aling Cocle'
• A.R R L Counfries USI!
• AI Vo u. service _ Amaleur Rad io Oea 'e .s!
• OSl Ms nsge ", A.ou nd the Wo rld!
• Wo.1d Wide OSl Bureaus'
• ee...u. 0 1 Rad,O Amale u", or ue WoOd'

• T~rapl'l Codes'
• AUSAT - Osca. Users o.rec1ory'
• $lOw SCIIn T...._ o..ec!ory'

• Rec,procal lic8n_'
• Hawa II Included'
• Many Othe. f ealures'

Respected worldwide as
the only complete authority
for radio amateur

QSL and QTH information .

,
,~ ,

, t . \""

j

, 4>
ad/oimiltu/ '1,

.~etl '....... I f J •.___ ,.t .

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

$13.95

PLUS SHIPPIN G

$14.95

The U.S. Callbaok has over

300,000 W & K list ings. It lists
calls. license classes. names
and addresses plus the many
valuable back-up charts and
refe rences you come to expect
from the Callbaok.

Special ize in OX? Then you're
looking for the Foreign Callbook
wi th over 250,000 calls, names and
addresses of radio amateurs out
side the USA plus many valuable,
additional features of interest to
the DX',.

•_

.---~•..",~ ; -------------------------------------------------------------------------- .~
O RD ER FORM

Ill inois re sidents only o d d 5 % sales fa x

,,- "0« t .. . S~ 'I'I"nl
hul .......

u . S . CALLBOOK $14 .95 $1 .25 $ 16 20

FOREIGN CALlBOOK $13.95 $1.25 $ 15.20
See your favorite elec t ron ics
dealer o r write di rect for free
catalog to the publisher.

AdoJ.." _

, _ , T O li' _

Rl

'n'"".,,. :t- _

bp"." "" D,'< _
"I.,,,, '"'''' No....

C,tv _

- Tou '

SUt.-:=:;;-;:;-;::==-:"~.===============- En"o...d------

RADIO AMATE UR 116 kca 00 INC

"'=:..' Dept , e 92~ Sherwood Dri'te'*' like Bluff. Ill. 60044
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lcuch-Ione
Pad
MODEL FMTp·,

. 159.00

sc m II C~A ~ ~HS OUAl IO~ (

I.'~ , "'" lIlg 00

NEW!TONE _
ENCODER/~-...
DECODER~

c:~.....
Manufactured by one 01the world 's most d is tinguished Avion ics m anufacturers, K yo kuto Denshi Kai sha, Ltd.

First in ' he world with an a ll solid sta te 2 meter FM transceiver.

AMATEUR-WHOLESALE ELECTRONICS ::;:;:%:,:~::~:::;~;,,=::;:••
8817 S W 129th T M- · F ' 3 t nl, Sa nlotd C_,"u_ahonS,lnc

, , errace, ratm, lorida 3 176 PLEASE ORDER FROM YOUR LOC AL COIonia. N.':

Telephone (305) 233-3631 • Telex : 51-5628 DEALER OR 01 REeT IF UNAVAILABLE . W...I: ce.._C_.......icaiion• . Inc

U.S, DtSTRIBUTOR DEA LER INQUIRIES INVITED. seonllt. Was" ~

NEW!
FM144·10SXRll
All Solid State-PLL digital synthesized - No Crystals to buy! 5KHz steps - 144-149
MHz-LED digital readout PLUS MARS-CAP.*
• 5MHz Band Coverage - 1000 Channels (instead of the usual 2M Hz to 4MHz 
400 to 800 Channels) • Priority Channel. Audio Output 4 Walls. 15 Walls Output
• Unequaled Receiver Sensitivity and Selectivity - 15 POLE FILTER, MONOLITHIC
CRYSTAL FILTER AND AUTOMATIC TUNED RECEIVER FRONT END - COMPARE!!
• Superb Engineering and Superior Commercial Avionics Grade Quality and Con
struction Second to None at ANY PRICE.

• FREQUENCY RANGE: Receive: 144.00 to • MONITOR LAMPS: 2 LED'S on fron t panel
148.995 MHz. 5 KH z steps (1000 channels) indicate 0) incoming signal-channe l busy, and
Transmit 144.00 to 148.995 MHz, 5 KHz steps (2) un-lock cond ition of phase locked loop.
(1000 cha nnels) + MARSCAP.·

• FULL DIGITAL READOUT: SIX easy to read LED • DUPLEX FREQUENCY OFFSET: 600KHz plus or
digits provide direct frequency readout assuring minus, 5KHz steps, Plus simplex, any frequency ,
accurate and Simple selection Of operatmg • MODULAR COMMERC IAL GRADE CON STRUe·
frequency liON: 6 unitized modules ehrtunate stray

• AIRCRAFT TYPE FREQUENCY SELECTOR: large coupling and tecuuete ease of maintenance.
and small coaxially mounted knobs select • ACCESSOR Y SOCKET: Fully wued for touch-tone,
100KHz and 10KHz steps respecnveiv. SWitches phone oaten. and other accessories.
click -stopped with a home positron facilitate • RECEIVE: 25 uv sensitivity. 15 pole f iller as well
frequency changing without need to view LED'S as monolithic crystal filter and automatic tuned
while dnving and provides the sightless amateur l C crrcu.ts provide superior skirt serectrvrtv .
Wit h full Brail le d ial as standard equipment. • AUDIO OUTPUT: 4 WATTS. Built In speaker,

• FUll AUTOMATIC TUNING OF RECEIVER 'HIGH /LOW POWER OUTPUT: 15 watts and 1
FRONT END: DC output of PlL fed to varactor walt, SWitch SElected. Low power may be adjusted
diodes In all front end R·F tuned CIrCUIts provides anywhere between 1 wall and 15 watts, fully
full sensmvrty and optimum intermodulallon protected -short or open SWR
rejection over the entue band. No other amateur PRIO RITY CHAN NEl: Instant selection by tront
uni t at any price has this feature which IS found In panel swrtcn. Diode matrix may be owner reo
only the most sophisticated and expensive programmed to any frequency (146.52
airc raft and commercial transceivers • prov-ded l.

• TRUE FM: Not phase modulation - for superb • DUAL METER: Provides "5" reading on receive
emphasized tu.f audio quality second to none and power out on transmit.

• FUllY REGULATED INTEGRAL POWER • OTHER FEATURES:
SUPPLIES: Operating volgate for all Ci rcuits, r.e.. Dvnarmc microphone, mobile moun t, externa l
12v, 9v and 5v have independently regu lated speaker Jack, and much. much more, Size: 211s x
supplies. 12v regulator effective in keeping 6 JI,> x 7 if? All cords. plugs. fuses. mobile mount.
engine alternator noises out and protects final rmcrocnooe hanger, etc .. included Weight Sibs,

'''"''''0' hom ovenoao.NEW! 6 METER FM50-105XRII
Same SJleclhcahons as abo~e elcepllransmll/recel~e Sl.OOS199S MHl 600 channelS

............ lnlroduclor, Pnce $38900

SUMM ER SPECIAL
FMIU-IOS1RII

'38900

VALUE 1599.00
Regulated AC/PS
Model FMPS-4R __•149_00

_.-•
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NEW_CDR HAM ROUTORS-R.._S1~_95 Sl 25.

'I. ,.
SIGMA RF·2000 SWR & POWER METER
Inl'oduclory Price $29 Cal PWR Scale, 200W·2QOOW
f ' eQ Range 3!l · 1!)o MH1Pl~a~ do no! coo'u.... the
Rf2000 ...'l h "m,la ' appea""i~ prICed unit, .
Rf2000 .. an ,ncI'~'l,h....t~ calibr;eted proIM~1

Q~!'ty ,n,,~ lJneQ~led ill m;eny lome'S tile
pnu Sile r ("I x 2 W (til x 2 1/ 3' (dl_

®

®

NEW AM/FM ANALVZER
SIGMA AF·250l
INTRODUCTORY PRICE $199
Dev,atKm/Modulat,on Meter · FM. 0-20 KHz,
AM , 0-100%. Sue _5~ (h) x 1 0 ''' ~ (w) . 7';'" (d)
We ig ht 7 rbs Frequency : 1.8MHI· 520MHz

r2~~~~~~1 ALSO MODEL AF 2511WWITH B UILT IN 125 WATT
C ALIB R ATED W A TT
METE R &. DUMMV LOAD
PRICE $289_ PlEA~

WRITE fOR COMPlETE
INfORMATION

COMPARE! NEW SIGMA XR3000D LINEAR AMPLIFIER

'.INTRODUCTORY PRICE $789
2 DAY AIR SH'P'JENT A,NYWH~RE IN U S $35 I\ LA SK A AN D HAWAII SLIGHfLY HIGHER

• FU LL BAN D COVERAG E 160-10 METERS INCLUDING MARS.
• 2000+ WATT'S PE P. 5SB INPU T. 1000 WATTS INPUT CONTINUOUS DUTY. CW,

RTIV & SSTV.
• TWO EIMAC 3-5OOZ CONSERVATIVELY RATED FINALS
• ALL MAJORHV AND OTHER CI RC UIT COMPONENTS MOUNTED ON SINGLEG-ID

GLASS PLUG IN BOARD HAVE A SERVICE PROBlEW (VERY UNLIKELY) JUST
UNPLUG BOARD AND SEND TO US,

• HEAVY DUTY COMMERC IAL GRADE QUALITY AND CONSTRUCTION SECOND TO
NO OTHER UNI T AT ANY PRICE!

• WE IGHT: 9O lbs. SIZE: 9 'h ~ (h) x 16" (w» )( 15)" " (d).

FEATURES
CUSTOM COMPUTER GRADE COMMERCIAL COMPONENTS. CAPACITORS. AND TUBESOC KETS
MANUFACTURED ESPECIAl lY FOR HIGH POWER USE-HEAVY DUTY IOKW SILVER PlA TED
CERAMIC BAND SWITCHES ' SILVER PLA TED COPPER TUBI NG TANK COIL ' HUGH 4" EASY TO
READ METERS- MEASURE PLA TE CURRENT. HIGH VOLTAGE:. GRID CURREN T, AN D RELATIVE
RF OUTPUT ' CONTINUOUS DUTY POWERSUPPLY BUILT IN • STATEOF THE ART ZE NERDiODE
STANDBY AND OPERATING BIAS PROVIDES REDUCED IDLI NG CU RRE NT AND GREATE R
OUTPUT EFFICIENCY' BUlL T IN HUM FREE DC HEAVYDUTY AN TENNA CHANGE-OVERRELAYS
• AC INPUT llOV OR 220V AC. SO-60Hz · TUNED INPUT CIRCUITS ' ALC-REAR PANEl
CONNEC TIONS FOR ALC OUTPUT TO EXCITER ANO FOR RELAYCONTROL ' DOUBLE INTERNAL
SHIELDING OF ALL RF ENCLOSURES ' HEAVY DU TY CHASSIS AN D CABI NET CONSTRUCTION
AND M UCH. M UCH MORE.

A21

-........,;...--

A ILAS.COLlINS-OU ,.
fRON . CUSI-iCRAfT.
BlIm , STANDARO. Kl~ _

HVGA IN. KENWDOD.
TE MPO. M IN I - PRO·
DUCTS. MIDLAND. ~H f

.... AR INL EIMAC. lCO~,

A...cOM .... , ..Ie PIN...

~. "'---

TWO NEW
SCANNERS!

nolSC·1 Sun"", !of KDK f ....
144 and 7400Scan"., 11 101'
rno I\en"OOd TR· 7400A
• f ull"an l 46 0nd l 47 MHl
con...cut,....1y Of I "'Hl , OI'
any "'l-ilfan ie .Scan'al~ I
.... 1-i1l2 _on<!, 4dIU$lOo
ble) • ContO'Ols Scan /l-lold_
Utch /Do<ay.6lJ) KHlo_
loll. uP. _l. oroc'''''' I"' l-il. S.mol~ ,n'lallah""

E NEW! NY( VIKING
• • - MOOU MB-lI

$285 3.000 ."m
ArMe<lna Impedance ~h'tch"" Nelwotk_eo
ribbon·-..ound, 1.i1Yef oIalrd ¥.i.abl~ ,nductor,
Heavy dUty 7000 volt ~ariable OU!pul caPllCiIor
10,000 volt ' I"'" c.a p<citof s, Silve, plated RfCon·
d l'C10fS _La'gf! PfeCiliOl'l. "H~-IO- read d,als , 360"
fNdOUL Over-bed PfOIection !Of SWR melet'

VAESU FT lOl£/FT 30ID
TRANSCEIVER'S
... , t~ ,.... 'fll!Clal deal

NEW!
7400
SCANNER

FOR KENWOOD TR·7400A
14 CHANNEl PROGRAMMABLE
INTRODUCTORY PRICE $ 109

,. "P.l/
'" fI,..... , .'

NEW!
FMSC·2
SCANNER
FORKOKFM·144

14 CHANNEl PROGRAMMABLE
f-- INTRODUCTORY PRICE $ 109

ATLAS 210X·215X and 350-Xl
PI~a~ .....It,, tor 'PeC,..1 Donu, .."<1 p.tC kag~ 0111'''

A bnlllant
ne.. sse

I, an 5<:e,ve' p,ov,d, ng advanced
eng '~flng and u"'QuO! oP'!,a lmg
leatu ' l?'lO ~~a"" ""Ie l.....nl....,..ahon

8817 S.W. 129Ch Terrace. Miami. Florida 33176

COURTEOUS PERSONAL SERVICE-SAME DAY SHIPMENT. ~' '''". ",blOC' ' 0 ck, n'lO ,"" ' k ",, , no,,,,"
TELEPHONE: (305) 233-3631 • TElEX 51·5628' STORE HOURS: IG-5 MON.- FRJ.

OUR CREW: SI_ GREGORY WA4KGU J R MAGGIO M~r _ S E GLICKMAN
Owrler / Gen Mg, _ WaeXL WB4 HFJ

AMATEUR-WHOLESALE ELECTRONICS

$314

"'"'""-""... "'"Our Price $289
NEWlI! Toue h Tooe pad compl" lely
...<fed . na ,eadv 10 plug ,n $69 00

STANDARD
NEW 2 METER
FM TRANSCEIVERS
Model SRC 146A
SPECIAL SALE

SIiC 146A
4 Xlal, 34 /94 and 94 / 94
USA 2 o.t.,,~ Saw CI\6r,...
PT3644 LUI""" c....
AT 191M>biP< __ """'p
Nle-

IIKDKI
ACCESSORIES fOR «D« fill 144
I IIl PH~ ~' l uI. I .~ ACiPS '"I IIl TP I l_h I... P.~ '"IIllTP Z lo.ch1_ P.~ ~ ~ " 10 ~ ........
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1. HOCKEY So SOC KER gam ... 2 sk ill ~ n•levels. LED ",oring. joystick control.. ..
N_ and guar..teel, se. Wt 8 Lbs. ~

1H U70284 . •. S22 .5oO 5for$1oo.oo ..
2. TV TENNIS. Kit form. AS IS. 5 Lbo. .

7HU70250 .. ..$8 .88 . 4 for $28,88 ::
•JOYSTICKS ..

T wo 10K POl'S t
Super fo< X·V 'Unt· :

•ti..... : ..d,o. Compul"...
re<not.. control. graph. :
I(:$, ..tC $h. Wt 801, ::
1J 1 3 :

Joystick : Fout lOOK Po,'s; by ALPS ...
Th .. best con t,ols on the market. 8 02. :e

"7J70293 . . ea

LOGIC & OP AMP ..
POWER SUPPLY ,1•irl i , - -~ , i

Il'Y·"J~_. :
_.; tr.t_"'-f- ' .&.~ ~

I ~
This ."""lated po...- ItJpply h. out . n

PUts of :t1 5 IfOfts at 025 amps ..., 05 ;
volt••, 2 5 amPS. with an input of 115 II
VAC . Manu lac tu.ed by a compul.. ~
company as pa.t of a phon.. d ata le,mi, :e
na l Th,,,,, (3) 723 ', IIC·.) are used fOf g
vo llage ,...,..Ialion, Units ha"" bar.i", :e

"Slrip outputs. and a. .. open IT ...... . Si,.. , ..
5" '" 9 " x 2". N..... "'plu. Oty Ltd. =
SII.Wt5Lbo 6101160215 $17.50 "
3 1...- $4500 . 6M160215 54500/3 g

COLOR " TV"
CH ASSIS III PARTS

New wl id Slate
color TV chassis inO
PMII for II" w;lh In
Line bl.ck maui. picture ,.-.. FINlu'eo "•includit one bullon color tuning AFC itAd "
I.... p<>I'<er conoumpl;on . :
We h....e two ch;m.;" ,V~. l~ 15951 ;

(for 13 & l S" l and the TS9S3l lor 19"). po

To bu il d a complete 19" TV the"" pam "I"
mUl' be added: UHF & VHF Iu_', pic
tu lube, lU~ oh~d. PO"'Y magnet•• an- ..
ten v"e, >peak .... ",,-off _,ICh, 4 ...
10K pon. binding pom III e- To build "•a 13" or Hi" TV yOU'll ,,_ to 1Od : pi<;- 2
tute tube. tube ""eld. vol<\', puI;ly ""'9- ..
nets, antenna, 2nd "II<JII' h i-vo ltage boost. ~

bind ing po." & Ca... (chas,is hal tuner. 1 "
We do not offer a complete par" pac k- B
•. bul .....1' do include lull tech lril;ning ~

""'....... . or>d _ " ....'" some parts ...6iI«lle . n
n.- cfl.auis •• _ &. ~"'leed S

P'Q l ;sl Stl . WI. 12 Lbo eod1 . ..
13" TV Clanst1 1./"' & conu"',) 0

6Z60175 ,$49,5 0 I
15" TV Ch . ..i. (wit.. ",," & contl'oll ) $

6Z60174 .• • . . .• _$49.50 ..
19 " TV Ch_ i,lno tu nen. no _tr....,. •

6Z60172 . . . . . .. 129.50 ~
VH F h ner U 19·· I . . 6Z60303 . ,18.50 ~

UHF T..__ I1 1!r1 . .6Z6OJOoI . ,S2.50 •An"",,", Telescope . .SMl00419 $1 50
Bindlng PO$tA..·y .. 4M100422 . .$ 1,500 :,

A LSO . . . .. . . '"
l••
"••e
•,
e

l••"

.S69.88

Si""",·F rid ...
Md. 52 Line P,lnter

PHON E ORDERS WELCOME !
Bank Am....ica<d. Mast..r C.... rge and

Am..rican E.pr.... Accepted,
Phon..: (617 ) 531·5774 /532·2323
$10.00 MInimum on Ch.ge Ord....

B&F ENTERPRISES
Dept. "s"

119 FOSTER STREET
PEABODY. MA. 01960
(6171531 ·5774/532-2323

All M..,etoc h I» Dati ROCOfd..-s
_ "' ipped wi. 1<"d<. 1<";" 1 coIllel

to yo u. C" n Omi r p"yl.hippint.

The system conta in. the loll o....,ng
moou lar "", tions:
A. 8ad!Jl! R..ader with POW'" ItJpply.
Holther eeeee but comes out ASC 11.
Input 110V.6OHz . Sh.Wt_15Lbs.

7SF71l295·A. . . _$25.00
8, Mooul.P......... SUpplyO.F . +5V.3A.
:t12V ..25A;+24V..5A 10 Lbs.

7SF70295·B. .. . $19,50
C, Mod ular Memo.y Stack ,th d rrverJ
etc. 5 12 .6, requlr'" 24V input. 5 Lbo.

1SF 10295-{; . . S17 .500
D. Cenn-al PrD<:eMoOl" fo< abow men>OfY.

5 Lbo. . 7SF70295-D , .. . $25.00
E_ H. Voltage p~ Supply for plasm.
display ll>elowl 5 Lbs.

7SF70295·E . . .. . . .$ 10 .00

F . 4 D igit Display on fron l panel 3 Lbs, Ifl"'''''f""."..,,..,,::--;.,,::!'''''--''-j<
7SF70295,F . .$10,00

G. Tim.. Clock f... bMIge reader. etc .
5 Lbs. •• 7SF70295·G . $1000

H Key Swllc1l $PST 8 Pl.
1SF 10295-H. . . . . . . . .$200

J. Compl..u, Unit (Usedl '
7S F70295-J .

K. Compl..1e Uni II Ne.... l·
7SF70295 K. . . $8850

• Complete unIts w..igt> in excess 01
75 poundlo and must be <hipoed via truck
I<~ t c-ollec. m ou

KEY-TO-MAGNETIC TAPE RECORDER
back up . Unit h;n inter"" l m..,-nory lbul1er
fo r 80 or 200 charac ter storage Un ,tS
<h o... ch.acter. ch....act'" nO.. and retord
flO_ Rod b;)ck ci<euiu .lIows _ch on
.ec...-d key . editIng. dupllC.llting. etc .
Units were iNOl" k."9 """"' t.en out of
serviu .-d are «>mplete llr ready to ·go.
but mav require m;n...- adjustm""". Sold
on an '"AS IS" basis only , Manu als not
suppl ied ...ith unit. aoailaole separately.
Si..e: 19"H '" 21","W '" 19 ';' ''0 , Tape not
ItJpplied

We h.we 2 types ..ailable

Md. 4301·7 7·tr.k Oat. Recorder. ou.
catalog no. 7SF70296 $2 18.88
Complete Manu. 1 .7S F70 296·M ,$28,50
Md , 43 11·7 ]·track DOla Recorder ...ith
remote data communication ch annel. our
catafog no. 7SF70297 .. $ 248.88
CompleteM........ 7SF70297·M .$28.500
IManuals~ 3 Lbs.1

EMPLOYEE ENTRANCE STATION SYSTEM

POSTAGE : Pi...... ad d sullid"n! IUMs
for postage and insu.anc.. $hipping
_,~t f ... """,ch_ise is l;sted at the
end ot ....,n product desaipt,on All
<hopping is ffom P..lIbody, Ma. 01960

Man. Residents Add 5'ro Sales Tn.
SEND FOR OUR FRE E C ATA LOG!

Or. ,eeeioe OUr Cilt.log in
an Ofder and insu.e you.sell
01 a place on OU' ma,ling list

TOUCH·TONE •
GENERATOR
CHIP

New. 2 01 8 .....,oder chip ME8900.lsim

ilar to th.. MC14410l Sold WIth data 1~"'l!Ol",~;",,,,'!-""':::",,""''''-1sheet on u.... of MCI4410 chIp No
C,y.tal. requi'ed . Sh, Wt 8 oZ.
7V L70160 . .16.9 5 N.. $60.00 for 10

Model 52 LINE PRINTERS - $650.00 ea.
Camp""- ...plon clQSe'-out on Si"9""

F,1den Md 52 line p"nt"' . lex) linn per
minu te with 132 ch.lCte<l per "roe m.",
TI'Ie prinler is connected to. sY"em «>m .
pu l'" throu~ an input/output channel
and may be loca ted up to 2 .000 wi r..·feet
from comput..r using a 2 ·w;re line, Uses
!landilfl'J continuous pap<!< forms.... ith up
to 5 copies and l ...iginal. P.,...., : 1 15V.
60 Hz : 6 ....tK S".. , JaW • 21"Op •
38"H.

These un,ts were ...... king & going Unill
when ta ken ou' . ,f servi<:<!, Shipped only
On an "AS IS" basis. You <h ou ld he abl..
to put thoose on lin..... ith a minimum of
work. and then you h.... a $3.600 hne
pr"'t", workIng for you at I Ihan 1/5
th.. coot. $hipped vi. I'uck f t collect
10 you. F.O ,B. PeabodY. Ma. 01960
7S F70 298 . ..•... • . • •• ••• $650,00

DATA MANUALS. whlfe Ih"Y fast.
7SF 70298·M .•......... ... $45,00
00Aloo av.,labl...... a lew damaged units.
which h~ b.ok"" g11SS ~s. Damage
appeIrl to be cosmetoc:s only. ~ $100
7SF 70299 . $550.00

Singer/p... tec systems wilh display sta
' ion . key boa.d . 7 Hack magn .. tic da u
recorder. controll.... etc . Singe.- closes
OUI its «>mput..- prod""" drv"..... and
thew unil~ ItJrplu.' Tl>8<r toss
f$46O",1(J6 ) is you. 91.n ... you can buy
Ih.. ItJper ,~d", lor penn.... on • dol
la., They ar.. lal.. design models of rec""t
m l , and ar" st ill b..ing .......iced w; lh

•

" THE NAME CALLER"

••••••

••••

•o••,
o

• At one t im.. th..... dna I ..minal. w....E used by S10ck blok..rs for keepi"ll t' ack
; of !lOCk QUOtations Thev tied in to a

central .ystern which h.s now been "p.
o dated. I_iog thew ....rpl..s unIts behind.•t Use this unit ... basi. lor building your
.. own compul..r input/OUIp"t .la tion...- 10

~ build . compact scope . .. or simply lake
it apa.t lo r the compon""ts wi thin.

lS Sold compl..t.. 0< in parts. prices and•c desc'ipl,on. listed below:

~ , 3" CR T, with Hi-volt. supply 10 )3 15 I-~:!!!!!!'"'-"'-"'-"'-"'-"'-"'--'::::~~----------------l
i5 ode: -1130 ...xl. and low volt ...pply
.. 0440V; +225V. +T 25V; -aav. 01,2V;•u +06V; 6.3VDC: 6,3V AC. Aloo· ramp

gen..ral o< card & some d'io.. circ"its
; (15 Lbo.! .• . •. . . $17.50e t 50 kev Block keyboafd. with diode

".. mal". on 2 c.n:l•. (5 Lbs.I .• . . . 512.50,
, Handsome dnIo. ·lop. s1_ l<ont _.•• SUllllbl-e tor up to an 11" CRT.......all

! 100w . 16d ",9 ' '' .110 Lbs ,) . . .$ 7.SO
~ t PIIlI: 3 ....ir.. lin.. cord. brown. rfg fo r
.. $ 1.00; 14 ....i.e connec lor cabl .. lo r
Z $2.SOi t COMPLET E UNIT Sh Wt. 35 Lbs.
.. 6NB60336 . . • . •... . . .. ... $29,95
".. t Also ".,lable ;s a compl.... tech . ......-• "II C ,ng opeo-.hng p'ocedu.... t1>eory

di b1y 1& .eassemblyl. Itoubl....
shooling techn iqu... aM ",hematic.
Wilh complele uni l . $1 .00 or sold ",p.
arate ly 10< $3.50 IloiICh Sh. WI. 8 cu,

WHEN O RDERING:
Speedv pan. u" orde< no 6N660336

"
•••

•
~ .L J
; 8 llr F doors. i t agaIn' New _ ak",. and

enclosu ..... includes 8" ....oofers. 4 "' domea t....eet ..s, enclosu res 12 h12.8"'1. grifl•c cloth. CfOSSCWe< n..tworks. damping. hard·
U war.. and instruc hons A complt'l.. kit
:: wilh ....al,ty com~ts at low 880F
• priors this .ystem ....ts lor $ 198 II•" bou'1u r..ady· togo Now you can alford•z quality sound ' Oty Ltd Sh. Wt. 45 Lb .
0: 7ZU10283 S69.95/"",i.
~ S....... $1001 .• 10 kits fo, $599 .00
; CABINETS Only ; $h , Wt . 30 Lb.
e 10B70197 . 525,001 It

~ Desk To DISPLAY STATION
o
••o
••,
•,
!
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kit UTILIZES NEW MOS-LSI CIRCUITRY

-
-

... .h....-
Frequency
Counter

$79 9 5

You've requflted it , and now it 's herel The CT·50 fr~uencv

counter kit hOJS mo• • tMtures th"n c o u n te n se lli n g for twice the
p rice , M.suring f requency is now OK _Iy 8. pushing .. bunon. the
CT·5Q will autom a tically place t he decimal point in .11 mod_. giving
vou quick, r eliable 'elldings. Want to use t he CT·50 mobilfil? No
problem. it runs equ all y as wel l o n 1 2 V dc as it d o es o n 110 V ec.
Wa n t super accu racy? T he CT ·50 U S8$ the popu lar T V color burst
f req. o f 3.579545 M H z for t im e b a se. Ta p off a color TV w ith Our
a dapter an d get ult ra accuracy - .0 0 1 ppm! Th e C T·50 offers
pro f essi ona l quali ty at t he unhear d o f pr ic.. of $ 79.95. Orde r yo urs
t odayl
CT-50, 60 MHz counter kit . ...... . . . . • . ,., .. . ", • . . . $79.95
CT-50 WT. 60 MHz c o u n t • • w ired and t ..sted , .. .• , •.. ,. 159.9 5
C T-600. 600 M Hz prescal. option for CT · 50. add , 29.95

SPECI F ICATIONS
Sensitivity : less than 25 mil.
Frequ ency ••ng..: 5 H z t o 60 MHz , typic.lly 65 MHz
Gatetime : 1 second, 1 /1 0 second , with automatic decima_
point p ositioning on both direct and p 'l'$Cale
Diwlav : 8 d igit red LE D .4 " h e ight
A cc u racv : 1 0 ppm, .00 1 ppm with T V tim e basel
Inp u t : B Ne, 1 megohm di re<:t, 50 O hm w ith p ,"scllie option
Power: 110 V ec 5 wa n s or 12 V d e @l , Amp
S ize: Appr o " . 6" x 4 " " 2", h igh quality a luminum eM.

Color burs t adapter for .001 p pm accu racy

CB·1. kit •... •.• • • . . .•••••. .• •.... .. • ••.••.. $ 14.95 -

. • • • • • • • • • , SO.toIl

OECADE COUNTER PARTS
Includes : 749OA. 7475. 7447. LED reado ul .
c......ent lim it r.iltOrs. and inuruetio.. on an
8ll1Y Ul bui ld low cost freque ncy counter.
Kit of 1Mf'I" OCU·1 •••••••••••• _. • • • SJ.so

LED BLiNKY KIT
A gree t attent io n get ter wh ich alter nate ly
fl ashes 2 J umbo LEOs. Usa for name badlJ6O'.
buttons. or warnillg type p,anel llghll. Runs 01'1
3 to 9 vol IS.
Compl.t"Kit _ $2.95

COLOR ORGAN/MUSIC LIGHTS
See music coma ali""! 3 dill_"", lights flick..
with music or wK:e. One light for lows. one for
t he mi d-r,.. and ana for tlla highs. Each
channel individually Idj..tabll. and drives up
to 300 _tts. G,""t for p,an~. bond music.
nita clubs and more.
Compl.t , Kit . ML·1 .•....••.••....• $7.95

Produces upward and downward wail cha r
ac terist ic o f police siren. 5 watts auel io output .
ru ns on 3-9 vo ill. uses 84 5 o hm speaker .
Compl.te Kit , SM-3 . .. • . . . • . . . • • . . . $2.95

POWER SUPPlY KIT

SIREN KIT

FM WIRELESS MIKE KIT
T ransmil u p to 30 0' to a ny FM br oadcast rad io.
uses any type of m ike . Runs o n 3 to 9 v. Type
F M-2 has added super sensitive m ike preamp.
F M·1 , . $2.95 FM·2 $4.95

SUPER·SNOOP AMPLIFIER
A super'sensiti"" ampl ifier w h ich w~1 pick up a
pin O'op at 15 feel ! Great for monitoring
baby-'s room or as a general puJPQ$e test
amplifier . F ull 2 watts of outPUt. fUnS 00'16 to
12 volts. uses any type of m ike. Requ ires s..45
ohm speaker.
Complete Kit. BN ·9 ...••. .•..• .•.•• $4.95

"--0 ..__... __ "'..
___ "._.. 200 ......... ·S_
.. , ....... !ICI",V_, ' _"__ K~'_ .._ ........ _ .
6-8 v ot ' to.)Over
~ lIl.l ............... • A

TONE DECODER KIT
.._. ' .... _, on. ",,"1'<: 4
F.." .... 000·5000 .., ..J..., .... , --..

......' """'" '......."'n. "61 IC U"'~I 'co
, ,,",,,,, ., ,,,," dt_,,,", ' ono b",,, """'0''''''.fSK
Oomod• •'...." ....nd "'onv 0' .... " .... u.. 1
'''' '2 "-"on '0""", ',,". _ od," . A"". on ~
'0 120.,,,.
,,-... K", m ·,

.....•••••

St1.95
101$ 1.00
IQ'SI.OO
3,lSI .oo
31S I. OO
3fS 2. 00
3f$2 .00

"

.."TO ·O' .... . ~
su..

.,,,,11 ,n fo and-.:,
1~/S 1.00
61101. Balun 8 • •,1\

5IS1.00

FERRITE BEADS1--------------,

&.,.~., _.
~_ -_...-'._-'-'... OCtlc..c... .

SOCKETS
SIS1.00
5IS1 .00
21S100
3/S2,00

CA L ENDAR ALARM CLOCK
_ -V'",,,.''''' c,.."""" _ ' ....K" ""'..._ , _"", __.
;E:l'TVRES. - 'on ... - '-'

· O D ..... ,-_,." . '=__ '''_• e--_ ......... . _ ....._
• T,,,'_H_.~"'~ • """"'._"". ...,_, _ .... ." ....... _ o· ......,- .....eom"'.'. K ". I••~.
O C·g... . , ,$300.115

I Ng leA .vpe 5OfS2.00

14 PIN
16 PIN
24 PIN
40 PIN

TRA NSIST ORS
MRF·238 JOW VHF

NPN 2N3904 'V".
PNP 2NJ906 .y".
NPN Po rab 40N
PNP Po T. b 40W
FET ...PF ·I02 'y".
UJ T 2N2646 .y""
2 N30 5 5 NPN P _ ..

VIDEO TERMINAL
KIT $ 149.95

CAR
CLOCK
KIT $27.95

' ....,'.."
'''''''', ..__T_
VO' v_..~._ • •

".'70 ~04' "00 " ~c'" DC.H... ~.......,,, '"~ ""'~" ,'"· " _ ' '' LOD._ ",,.....,-_.",-....0_.. b_..~ ",_· Co_ '_ _.__ ,-
c_ DC" "', ••

• ~"'K' • • '0,_ 'C " .. ,." "" """ ... ~5C"' ''_ '' Tv." Ie __ • .-... '''''K'~' ,..""".,,
'" ••" , '" ,. ", ~ "''''''~....,. " '"' '= 0''' ~' O<. '"
~"' ',,'"'R". ,,"•• , '0" .._ •. ,....~ ..."0" ...
""",, .".. '''' ,."00 ....,. ' ._'.'" "'.._ b. ,., ,
•.., ...... ,,__" .-.., '''_. dO 0'_... - -~'..... '.., _ -"'", _...•" ,.._. '..' " <".._, ..," _ ......- ...-.__-. _._ _-_ ' ...
'-,'. ,-,-._...' -~' _._ ....... '" _ ,,-' .. ,.- ~-- ,.----. ' ..,.._ _.--_ ...- .._..-_..-

PC B.,..'d
S2.9~

T' an. tOl.....
S I ,49

R EGU LATOR
78M O SI 49
300 k .89
300 H ..., .9 9
340K 12 ....~ 99
2805 s,,<':' .8 9
2812 ~. .aa
28 15 .89
7818 89

141 OP·AMP SPECIAL

100v.1 tGtSt .OO

30 watt 2 m eter
Po w er Amp

T .... f •••", RE d .... e ""_
a...., now 1., mail "'d. ' Fo ....
w. ... ;n '0' 30 W oV', 2 in''''' 15
o ut . 1 in 100- e ou '. i""' '''bl. VOICu•.
com...... w"h . 11 1'."". ;n , "uchon•
• nd ""' '''i l. o n T R ''''ay. e ... no,
"'c 'udod.
compl~'. K, •• PA 1 .. .... .• S22.95

CLOCK KIT
6 digit 12/24 hour

LI NEAR
555 S . 5 0
556 . 75
566 t.49
561 t .49
1458 .so
LE O DR IVER
25049t .50
1!j,o&92 . 50

$ 8.95
0 "". nol
,,,,,Iu <ll l>OO.d

or "'''''01..-

S2,95
as
rs

"as
.sc
.es

3 .5 0

FN D 359 .1S F_ D<Y "'..... Itt,ni d;" "';t" bo...
fND ~1 0 1.2S )( . .... ' nd241 """ " ~ltt bon
O L 707 1,2S 10 lor $2.00
HP 1130 1,2S

Rod Pol.,o ,d f ,II ... , . 4 ,25" X 1.1 25 ' .. •59

O'ODES lKv .2 .5A 5/S1.00

5 3 14 C loc: k
14500
245 1t2

'"'2423
1425
7490A
1 4t43

Want a cloc k th at
looks good e n o ug h for y o ur

living room? Fo rget the c crn
petitor's k ludges a nd try o n e o f

o ur, 1 Features: jumbo A " digits,
Pola ro id lens fil ter . a"truded alum inum

Case llVailable in 5 colon. Quality PC board'
a nd super inst .uction!l. All parts are included. n o
a"UaS to buy. Fully llua ran tMd. One to two h o u r.
assembly time. Colon : si lver. gold. black. bronze.
b lue (specify) .
C lock ki t , D C·5 . . .. , .... , ..•. , $22.95
Alarm c lock. DC·B, 1 2 h r only 2 4.95
Mobile clock. DC-7 25.95
C lock k it w ith 10 mi n 10 t ime., DC ·1 0 25.95
Assembled and tested c loc ks a""i lable. ltdd
$10.00

E .., ....:I .... .....,. 01 you<
" <><on .... '0 600 "'Ho. WOO-k. wi'"
. 11 cOvn'..... L... . han 150 mv
....i';vity , s..-':il y 710 m 7100
Wi'ed.....ed . P S ' 8 . ' W,e5
K i•• PS ·18 .$44.95

600 MHz
PR ESCALER

CHEAP CLOCK KIT
DC"" Foa' u ,...
1 6 <l'9 ,t .4 " LEO
1 12 01 24 101m,,,

LEO DISP LAYS

~

.B
200
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VARIABLE POWER SUPPLY
• Continuously Variable from 2V to over 15V
• Short-Circuit Proof
• Typical Regulation of 0.1 %
• Electronic Current Limiting at 300mA
• Very Low Output Ripple
• Fiberglass PC Board Mounts All Components
• Assemble in about One Hour
• Makes a Great Bench or Lab Power Supply
• Includes All Components except Case and Meters

*SUPER SPECIALS:

ItfJ9' ~ f .,'~," AM. T.""""or ' 0 ·2""' '' 3_JoMH.1D·J 11;,00
55" X T""'" ' . '_' ''' D," ' ......" "om "55 ' ..""'.. I Jill
"C4l94T K DuoI T._ _"'''' ,D,2 to JOv Ii' 200MA TO·66 $2_511
RC4'95T KOool l,_ __ ".V <;l '_ AnO_") $2,2S
80311 "'-""' ''"'-__ "I 1". _ . .... C.r..",, /> 0- $:I .n;

rc Or FET'. WITH
S5 8r 510 ORDERS,t
DATA SHEETS
WITH MANV ITEMS.

MP ,,02 200MH, M Amp 3111
400 1J MOSf ET R f Amp 11.:/t;
lM3,. Ouod 74 ' Op Amp ,lIO
l-M" " Po, VD" ROO mO' P 5(;
N,"55 T,.- mOIP 2111
l-M72J 2_J7V ROO OIP 3111
l-M74 ' CDm. O. AmD mD'P 4111
l M'4"BO"".,4'mDI. 3IS'
C'3OB66 T,.",A" .. D'P 5(;
"C41\>5[)N " , V """,, , mDiP 125

-,
151$1
~.,

."..,

."•
6;~'
6;S'

•

'N9'4 100vI''''''A [);od•
1N4oo ' , ooVI'A R«,
'N4150 JOV 'N914
8"' 5llV \\A 80-"'"" RIC
2N2222A NPN l ..n~T1'"
2N2907 PNP T,.n,'"''
2N3055 Po.... X'l!or ' OA
2N3904 NPN A"'PIS.. ,;11»
2N390" PNP Ampls.. "00
CPO'" Po_ fET );Am.

D'O DES TRANS,SIOftS , ' ftANS,n ORS IR A NS'STOR~ u~!AR It ',
lIN'RS A ,.,.. ...,. , ..." 31" ,. .." "to , i ""

R'CIIF>!~S ,.'" '4;'_'"'' ,...... '''' ' T· ' u .
,.... '" ,.". '0'1"'" '111 "... .. , " '",.... .~, , .." 31"1' ''''' "" e....• , ' . 11"" U .,..,, '" ",. ,."" " ...,..". Oil' e.." 'U. , ," u .,_ ,."" ..'I..... ",. 11M . '" , ,." , ...'."h ,.".. ,II,..,.. Oil' "" ,'" ,..,,... ..
,.,.. Oil' " ,," >I ;""" ~., ,," "" ,..,,,. ..0
I • ' lIS' ,."" '" ,''''''' lIS' " ,. ' ''' ,., ... , .., , '" '.~ ' ,."" .11' ,..", ..... ",,," ..' .'" ." .... ....'.." ,.m..· 'I" "..,,, .. _,M ."... ".M,.... .'" ,.".. ,II, ,..,,, " _n' "n ,.,.." ...
,._ .,,, ,..... .. ,.._ lin _ " "" ,.'MCO 10._. w" ,..... " ,..", ,, ~ ..,.., ",. ,.,.,. ....
,_ "''' ,._ • ." ,..", ".M >t ,.., ,," ,.m.· ""
,..... '"" , . _. .. ,... " '/II ' , Oil' , . ,,,. n.
,.... 'I'" , .,..,. ,/1, '''''OA , "" ,.,"e. ""
, _ " '" ,."" " .. " , '" "" ,."" •• WI,..... ,.'., ,.,'" .'" , , ,..,,,,.,, ...,_ , ,,~, ""0' " , " ",....... n .• ,.,." . ......... ''''' I' '" ,...... '/I' , '~71 .. I fI' ' .." ." ...,...... 'Oil' ,.,... ,..." .. ..., ~ " ,.." ,.
,..m .. , .",. ,,' , ,..... " , , ..." _
,m" ,," , ". " ', ,_ ""' ID'G"AI. IC, ,.'.... I .",..... ,"', , , "" ",." "" _'II' .... ,.'..... ""'
'..". .. ,..... ",. ,. .... " " •.,.... ",."" . " AI,..,.. '", ,...., ,~, ,.".. .. s."", " " ,...", ....
•m" .. ,..... "" ,."" lIS' ,.,"'. " ".... , .•,m.. ~~, ,.- V" ,..... Oil' ,.,.... "">0,,, ..

,,,*, ,, ,.".. Oil,S'''''' " ,"- ....._ "'" ,."" '", S.'"" .. ,. .."., U',....' " ,."" ".M S'''''' AI ,.-' ..' ''014 ' m ,.".. , ... S."''' ",._ ,..
, ..'" ".M ' . "" '", • • ,_. .. ' . , ,, ... •..
' "'''' " , ••,. ,,~, uN!A~ It ', ' ..T< .'""" .. ,."" " ,.,... " , -'"
, . " .. .. ....II ,." ... " """ " '" U •,....,,,. •'" ,""" '''' ,.,,," " I,...,..". ...,,- ,..... ..,.,...... .. '........ ..

" '"'''' ,. " ..... m. ,...... '·" i.....' ..
,."" !,..... '''' ,..,". ·..1··.... .... IN_ ..,. , , ,..,.... ,.,. _ . , ' ..",n... u. , ,.,,,,•.,, , "' .,.. ' "
, . .. ,.. ' .. ' " ' U I ,.,"' . " , .,. ,.,..., ...

••••"D.,,.".. " ..,."..",........,,,,,,,.. "..."" "••111.."" "
" ""...... ....""."",........

IFREE
ASSEMBLED $1 7.95

ADD $1.25 FOR

POSTAGE/HANDLING

KIT $1195

MORE SPECIALS: ~,
~C.'%DN , T, V <il .0"'.. VOlTAG< Rf GU" ATOR <c, V... _ . '0

c of H A '''"'' - l OY Soppl . ' 0. 0. AMP'o, ",0
R_ on '" " ." ,..,,",'" DC <l8 _JOv, .... 2 b,,,... """,, ;,",•.
w'," DolO S/'w' ond SefIoon'"o<, g,.", ..DIP ~1 .25

L"U' FRED COMPE NSA.TEO Of AMP. , ,074 1, Me 17 41 , "<_ mO IP "is'Me'''''' DUAL '4' 01' AM. mOIP 31$1
RC4558 rnJA l 741 Of AMP mDlP 31$1
2N3004 NPN T RANSISTo R AMPuF,EAlSWlTCH to.o mA , 100 6111
ZENERS_Spo,," Volt. .. 3.3, 3.9 , ' .3, 5.1, 6.8, 8.2 <OOmW 4.'$'.(10

' .' . '0, '2. '5. '6, 18 . 20. :/2 , :/4 , :17, '" :l;N I' ' '''''I 1 W... 3/$1 .00

eMONEY-BACK GUARANTEE
e nu, TESTED AND GUARANTEED

ADVA ELE CTRONICS
BOX 4181 K WOODSIDE, CA 94062
Tel. (415) 85 1-0455

ADVA

OTHER ADVA KITS;

" ...a NOW' ' .H DATA ...H TS _ .. . ,,. m"" " r ,~ "'... "" ON
.",u"r_,., Do ""'" . "" ~..,. "' ... " .. « _,, _'" "" """ '" ""' • "'""T',.,,"_, .... ., .'O"'_•._ ~ '" ,..-Jlm."""~_ _
"""" "lO"_~"__ _ _ .. _wi"""" ...
01' _ •• _ ~,_ ..-,.-. """''''''''_
...m fO. , . .. CAu,"" .,. . _ i", _ .., _ ...-... _ ,.., ~ ....

..... ,"" --
T..... · _~__ Ill.~_• • "" _ _,.o-_.."....
""'""" "'" __ .,"" _ ... -.. ..-...- .... 0:. ... _
..... _,,_... , 000 ".<10 _ .._

'-""'" ..00. KIT u.. . ". """'" TTl. OTl. " Tl, HTl , H,'d L . ... ""'" """ ,0>.... ~ .._~" ...... '""~'" _~ __.0,_,_. _ ~A_ ,""".

"__ '" 0 ,,-... """", , . i,,"..... ,_ "'" d~ Iud. ON LY"..
....0 ••Gu "O """." .""'" m . ,..,.,~ i"o" ',. _
".".... '-' ~ .... ..._ "," ' '' i~ of ..... _. ""'_ "" _ , _ ...

..~ ~.., ,v • ""'""". ov • ""'""". w • """"A.. '''' • ""'"'A. " • •"""......"" .., -"'...... ....~
"- _ .. _ ' m 00<Ml0 . , _"""', _. ""~ ' ' '''_ , "'" _ ..

_""_" _ _ "., do"", _ _ ~ m_n " ." ... . ', ""-...--...

SPECIALS- THIS MONTH ONLY

1N34 Germanium Diode 60V 10mA 10/$1

1N6263 Hot Carrier Diode (HP2800, etc.) $1.00

2N918 UHF Transistor-Osc/Amp up to 1 GHz 4/$1

2N3866 UHF Transistor-1 Watt at 432 MHz $0.75

RCA29 NPN Power Amp/Switch 30W TO-220 .70

LM741 Compensated Op Amp mDIP or DIP 6/$1

LM1304 FM Multiplex Stereo Demodulator $0.99

LM2111 FM I F Amp/Limiter/Detector .99

CA3028A RF/I FAmplifier DC to 120 MHz 1.45

RC4136 Quad 741 Op Amp-Low-Noise .95

LP-10 LOGIC PROBE Kit-TTL, CMOS, etc. $7.85
(See Above-"OTHER ADVA KITS")

A24ELECTRONICS

BOX 4181 K
WOODSIDE, CA 94062
Tel. (415) 851 -0455
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PHONE ORDERS ON MASTERCHARGE OR VI SA CARDS

UPS Shipping
Paid!

All Phone Orders over $ 10. from this ad
will receive a FREE Warble Alarm Kit
(S2.SO value), during September.

P. O. BOX 19442E B8

DALLAS, TEXAS 75219
(214) 823-3240

ALL THE FEATURES OF THE PS-14 PLUS:
Continuously variable from 3-15 and 14-30 volts,

(2 ranges)

$49.95

BEAUTIFUL SOLID WALNUT

$1.00

MINI ELECTRONIC
GRANDFATHER CLOCK KIT

Complete Electronics!
• Chimes the hour He: 3 times for 3 O'clock)
• Unique " swinging" LED pendulum
• Tick tock sound matches pendulum swing. $39.95
• Large 4 digit .5" LED readout
• All CMOS construction
• Complete electronics including transformer & speaker;

drilled and plated PC boards measure 4.5" x 6.5"

Custom case for above kit. Over 9'%" tall.

2N6283 MOTOROLA HOUSE # DEVICE
20amp NPN Darlington with Hfe
of over 5,OOO! VCE of BOV. Out·
performs MJ3001 and MJ1000
devices. TO-3. Limited Dty.!

OVERVOLTAGE PROTECTION KIT
Provides cheap insurance for your expensive equipment.
Trip volta~ is adjustable from 3 to 30 volts. Overvoltage
instantly fires a 25A SCR and shorts the output to protect
equipment. Should be used on units that are fused . Dt
rectly compatible with the PS-12 and PS-14. All electron
ics supplied. Drilled and plated PC board. (Order OVP-1 )

$6.95

CA3011 RCA's HIGH GAIN WIDE BAND
75 DB gain. 100 KHZ to over Ie IF AMP.
20M HZ 10 lead TO-5 can.

With Specs. 5 for $2.00

SPECIAL

5 for $3.00

-'¢ '
\..es'> ...... &.
{1\e\e~

\aC\l.s.

Note the PS·12 DOES NOT
have thermal shutdown.

Canadian orders include $10.00
for shipping and insurance

PS-12 DUAL RANGE 310 30V VARIABLE
HIGH CURRENT POWER SUPPLY KIT

MC1351P FM IF, LIMITER, DISCRIMINATOR
AND A F PREDRIV ER IC IN A STAGGERED LEAD DIP
PAK.

$35.00
UPS SHIPPING

PAID!

• Fa _ 10% (20% .i"""1)
• c. indudod _...n onM<
• o.v.~ $50. talr.. 10% d_nl.

12V@ 15A

• No coo·s.
• s...d~00' MO
• Mat...o..,,," 00' VISA_I....
• T.... R_....... S~ .... bi".

A COMPLETE CAPACITOR DISCHARGE
IGNITION KIT for $9.95

You get all the electronics less the case and heat
sinks.

FEAT URES:
• Quartz crystal timebase
• Toroid & zener noise & overvoltage protection.
• Magnified .15", 6 digit LED readout.
• Complete with presettabje 24 hr. alarm.
• 9-14VDC @40to50m, . ~'1l C1'j) 111\~

.. Readouts can be suppressed ~ J! ~oQ7J(Q)
• EASY, QUICK ASSEMBLY
• All components required included (you supply the

speaker).
• Top Quality drilled and plated PC boards. Small ......... la

Clock board : 2.6" x 2" =':::i:.~pan.1I
Readout board: 2318" x .75"

MK-05 MINI MOBILE CLOCK
The smallest and best priced mobile clock kit on the mar
ket. Designed to be a mobile clock from the ground up.
There has been no compromise on Quality.

SPECIAL SA LE! The response to our anniversary sale
on COl's was fantastic so here goes again...WHllE
THEY LAST...Buy two COl kits for $9.95 each, get
the third COl kit for S1.0D!

PS-14 HIGH CURRENT REGULATED
POWER SUPPLY KIT

A low cost, no frills , heavy duty power supply.
Designed for use and abuse!

Less Case.
meters & jacks

• Better than 200Mv load and line regulation
• Foidbeck Current Limiting
• Short Circuit Protected
• Thermal Shutdown
• Adjustable Current Limiting
• less than 1'l(, ripple.
• 15 amps 11.5 to 14,5V
• All parts supplied including heavy duty trans

former.
• Quality plated fiberglass PC board .

• ••• ••• •••••• •• •• •• •• •••• •••••••• •• •• • •• •• • • •• ••••• ••••• •••••• • ••• •• • •• •
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KiU5314-5

JUMBO OIGIT CLOCK
A complete Kit (less Cabinet) featur ing :
s ix .5" digits, MM5314 IC 12/24 Hr.
ti me . PC Boards . Transformer, line
Cord , Swi tches and all Part s. Ideal Fit
in c aotoe t u

JU MBO DIGIT .995 ea.
CONVERSTION K IT

Conyer, small di g i t LED clock to large
.5" displays. Kit inc ludes 6 ' LED's,
Multiplex PC Board &. Hook up info.
Kit IIJD-1 CC For Com mon cathode
Kit IIJo·1CA For Common Anode

SPECIAL PRICING!
PRIME · HIGH SPEED RAM

21L02-3~
LOW POWER - FACTORY FRESH

1-24 51.75 ea. 1QO. 199 51.4S ea.
25.99 1.60 ea. 200-999 1.39 ea.

1000 AND OVER -1.29 ea.

60 HZ.
nAl TIME IIASE
W,II enable
0 ";1 ,1"1 CICN: ~ I(,ts
or C'CN: ~ -Ca' endar

I\ ,I 5lo o perale
I, om 12'1 DC
1··.2" PC 8~rd

Po",eo F1e~ $ · 1$ '1'
(2 !> I,l A TVP )
E.. syJ "" ' e ~OO'"p

ACt u';ocy ~ 2P PI,l

' T B · 1 lAOlu s l ..b le

o m pl e .. K,' '415
9.95

MODEL
'2001

,,~ 1I"l1/l-/T ,- I'\'2.1'2.1\ • ; ~ ~ ,:!,
12 VOLT AC o r
DC POWERED

"'SSEMB LE D UNITS WillED' TESTED
O"OEII 12001 WT ILES S !IV, BATTERY]
Wire<! tor 12· H., Op , il nol 0'_;" •

• tiJUMe O ,I' RED l ED'S BEHIND liED FllTElllE NS WITH CHROME 11 1M
• SET TIME FROM FRONT VIA HIDDEN SWITCHES . 1212.·Hr. TIME FOR .. ... T
• STYliSH CHAMCOAl GR ... Y C"'SE OF MOLDED HIGH TEMP , PlASTIC
• BRIDGE POWER INPUT CIIICUITRY _ TWO Will E NO POUIIITY HDOK·UP
• OPTIONAl CO NNECTION TOBl ... NI\ DISPlAY IU wW'-"'.., 0" in C... EIC,I
• TOP OU"'lITY PC IIOAROS l COMPONENTS ' INSTIIUCTIONS.
• MOUNTING 8RACI\ET INCl UDE D

KIT o 2UG ' *279 5 3 O R -2595 115 YAC -25.
COMPlETE I\IT ,. MORE e. Pow-:,Pac. E"' .

. • ....... ·1

INC. ORDER S TO U~~ ':~""N""OA ADDS~ FO R S HIPPI NG.
HANDl iNG & INSUR ANCE , ... ll OTHERS ADD 10% .
AOOITIO N... l $1.00 CHARGE FOR ORDERS UNDER
$1 5 .00 _COO FEE $1.00. FLA. RES. ADD 1 % STATE" ,

'
"I-1ft '''/l ,- l '-/- a ~,j .'= _,= J _ _Ll_

I I'li
B. C orX - $ l .95

KIT OF C· 50e IS CO MP LETE WITH PREDR llLED CHASSlS All HARDWARE AND STEP· BY·STEP INSTRU CTIONS
WIRED " TESTED UNITS ARE CAli BRATED AND GUARANTEED,

NEW LSI TECHNOLOG Y

SEE THE WOR Il, S Clock Il,II
C " . r PI....as S" ...,

. 6 8 ,," I · d ,,"'"

. 12 0< 2" ' . I ' ....e

. 3 sel s ""lthes

. P lu g Ir..ns lormeo

. l!!. pa rl s ,nclud

P!e . ,g l..s ,s
P re' Cul & d ro lled

VARIABLE REGULATED
1 AMP

POWER SUPPLY KIT
• V"'''' '''"L E FRO" " 0 . 0 '1'
• S"ORT CIRCU'T ""00_
• IlJ IC " EGUl... . OR
• ....105 .....SS TR.....S1ST()III
• CUR" E..T l'''ITI ''G .... ....... p
KIT IS CO.. ..LET E ,.. et.U[)I"G
OA' llEO I SOt.DE" pt n D
" 8E"GL"'SS pc;; BO"'''O 0
"'ll II.S (l .... '" .....S.
. O E'" "' ''' ''$.0' H "
fOU "Sf O"" EII2..'l;1 .. .~l>'OY_ XIO.. ... ..., 12V _

• "''''o'' 5V. U ~

FREOUENCY COUNTER

BOX219 HOLLYWOOD. FLA. 33022
PHON E [305J 92 1,2056 I 921·4425

~j~'~'; !
I -~',.~

~
KIT'ALR·1

$9 .95
IFAl R·1 WT
WIRED &
TESTED

1 .9

OPTOELECTRONICS.

Gr u l lorClOCkS or .. ny l E O
o.g ' lal OJK I Clu . ·Red
Cha n,s Se s as eeeeue
"'c re ase eee«..s! 0 1d ,g ,Ia l

d 'Sflla vs

Black. White or
Clear Cover

$&.50 u

CABINETS

ABINET I
] "H.6 %''W'sl\ ''O

CABINET II
2l\"H,S''W,4''O

AUTO BURGLAR
ALARM KIT

REO OR GREY P l EKIG l AS FOR

3" .&"" ,1 IS"

BUilDER THAT W"'NT S THE BEST . FEA TURING 12 0 R 21 HO VR TIME _
29 · 3-0-31 OAT CAU NQAR AlA RM . S NOOZE AIIIO A lJ X. TIM E,R CI RCUI TS

W~I alte.."ale time [S second sl and dale 12 secondsl or may De wi,ed for l ime or dale d isPlay only.
w ith o lher ' Unclion. on demand. H a s b u ilt ·in OSCill'llor for banerv back·uQ. A loud 24 hour alarm
with a ,epealable 10 minule snooze alarm. alarm set & Iimel' set indicators. Includes 110

VACt60Hz power CWl(;k w ith cord and lOll Quality~l.lh,~gh-OUl. ~ . ' 1Kl:::~

1(1T ·1OO1I W ITH' - 5"OlGI1S . . . s :J!J ,!lI5 OOS.... ... ."..~
I(IT . 1OO1C W ITH I · , .. OIGtTS & ~';.7

2 · .a- OIGtTSfOA SECOIIIDS $42 !l15

KIT ,1'OO1X WI TH6 · ' "'OIGITS _ . . 1045 !lI5 ~ ~~.

KITS ARE CO M P lETE ILE S S CA Il IN ETI !WI . DlS....... y ~""

A l l 7001 KITS FIT CAB INET I AN D AC CEPT 0 AA TZ CAVSTA l TIME BA

PA INTED CIRC UIT BOARDS lor CT 7001 K,ls Spec,IV lor 1001
1<>ld sep,Jr " e lv .... ' l ~ assemblv ,n!o , PC S Olrds , re
dolled F ,bergl,ss . $010 (" p l'l eO 'nd "" reen M
....'lh tom OOM nl lavoul

ElK__
TAKE ADVANTAGE OF THIS NEW STATE-OF-THE-ART COUNTER FEATUR ING THE
MANY BENEFITS OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOG Y APPROACH
TO INSTRUMENTATIO N YIELDS ENHANCEO PERFORMAN CE, SMALLER PHYSICAL.
SIZE, DRASTICALLY REDUCED POWER CONSUMPTIO N [PORTABLE BATTERY
OPERATION IS NOW PRACTICAL]. DEPENDABILITY, EASY ASSEMBLY AND
REVOL.UTIONARY LOWER PRICING ! .,199 5 :::

KIT ItFC - 50 C ()O MHl CO UNTER W ITH CABI NET & P.S. . .. COM PLETE!
KITltPSL ·650 650 "'Ill PRE SCAlt'R lNOT SHOWNj . .•• .... . • . • . 29.95

MOOELItFC·50WT 60 MHl COUNTER WIRED, TEn & CAL. " ••. 165.95
MOOEL IIFC·50/ 600WT.. I;I}(l MHl COUNTER WIRED. TESTED A . . . 199.95

SIZE:
3" High
e-wee

e w- Deep

FEATURES AND SPECIFICATIONS :
DIS PLAY: • REO LEO DIGITS .1' CHAlIACtE lI HEIGHT
G... re n .. ES: 1 S ECOND AND 1110 SECOND
PlIESCAUlI Will FIT INSIDE COUNTE lI C... BINET
lIESO lUTlON : 1 HZ AT 1 SECOND. 10 HZ AT 1110 SE COND.
FlI EOUEN CT lI... NGE : 10 HZ TO to ..HZ. [6 5 "HZ TYPlCAl l.
SENSITIYITY: 10 ..Y " "S TO so " HZ. 20 ..Y lI..S TO to " HZ TYP.
INPUT I" PED... NCE : 1 MEGOH " "' ND 20 PF .

IDIODE PROTECTED INPUT FOll OYElI VOlT ...GE PlIOTECllON.1
ACCURACY: ' 1 PP " I ' .OOOl ", ,: ...FTElI C"'l IBR... TION TYPICAl .
STABIliTY WiTHI N 1 PPM PElI HO UlI ... FTElI WAll .. UP [. 001% nAl l
IC PACI\AGE COUNT: ' IAll SOCI\ETED j
INTERNAl POWER SUPPlY ' 5 Y DC REGUl ATED,
,NPUT PO WER REOUIRED : '.12 YDe OR 115 YAC AT SOIIO Il l .
PO WER CONSUMPTIO N: 4 WAlT S



No more soldering diodes every time you
want to tfy a new repeater!
Just plug the Synthacoder into the back of your
radio, select channel 22, and the Svnrhacoder
takes command of your radio ~ Giving you
fingertip control of ALL frequencies.

• Front Panel Thumbwheel Control
of All Channels!

• Fully Automatic Invalid Code Control!
• Small Size: 3~" x t W' x 6"
• Factory Wired and Tested
• Easy To Install

SPECIAL
only $8795

postpaid
CA Residents add 6% sales tax

o Money Order

o BankAmericard

Zip

Call

$ enclosed. 0 Cash 0 01eck
Please charge my 0 Master Charge

Credit car~j!';~~~~~~~~~==========~Inte rbank -#;

Expiration date
Signature

YES, I would like to purchase a
Enclosed please find my $87.95 (Price includes
handling). California residents add 6% sales tax.

Name
Address
City

P.O. BOX 2233
1247 COMMERCIAL AVENUE

OXNARD CA 93030
(805) 486-0817

o I'LL BITE! Please send more info .

o I'M HOOKED! Please RUSH my Synthacoder.

~ -- --- ------------
I E~gineering Specialties
I
I
I
I
I
I
\ State _

'-_._ - ----------------



WE PAY POSTAGE!

ELECTRONICS
P. O. Box 401247. Garland. Texas 75040 (214) 271-2461

KIT INCLUDES ALL PARTS AND SOCK ETSl (EXCEPT 2708's)

USES

2708's!

$69.95 (KIT)
IMAGINE HAVING 16K

OF SOFTWARE ON LINE AT ALL TIME!

KIT FEATURES:
J. Double s ided PC Board with solde r mask and silk screen a nd

Gold plated contact fingers .
2. Selectable wait states.
J. All address lines and data line s buffered !
4. All sockets included.
5. On card regula tors.

DEAU:R INQUl RF,S INVITED

16K E-PROM CARD
S-I 00 II MSA1/ ALTAIR) BUSS COMPATI BLE

SPECIAL OFFE R: Our 2708's (bSO NS) 3 TC $12.95 when purchased with above kit.

The last word in RAM Kits. Uses l 1L02-1
RAM ' s . All addre ss a nd data line s fully
buffered. PC Board is solder masked a nd silk
sc reened and has gold plated contacts. Four
reg ulators wirh heat sinks included .

(S· UM) BUSS COMPATIBLE)

8K LOW POWER RAM KIT

( KII of All
Parts and
Soc kets)

$149.00

27082708 IKX8
EPROMS

Prime new unns from a major U.S. mfg.
650 N. S. access time. Equ ivale nt to fou r
1702A' s in one package!
GOL~G INTO

BUSINESS $15.75 each
SALE:

OPCOA LED READOUT
SlA- I Common Anode. .33 In.
character size. The original
high effic iency LED d isplay .

$,75 each
4 FOR 52.50

741C OP AMPS
MINI DIP. Prime New

Units. Has computer
MFG ' s house nu mber.

12 FOR $2
100 FOR $15

UISC CAPACITORS
. 1 MFD 16 V. P.c. Lea ds

Most Popu lar Value!
P.C. Leads . By Sprag ue.

20 FOR $J

TANTALUM CAPACITOR
I M FD. 35 V. Kemet . Axial

Lead . Best Value.
10 FOR 5J

1. I. ASCII CHARACfER GENERATOR

TMS 4103 rc, 28 PIN CER DIP.
Has seven bit COLUMN Output
for use with Matrix hard copy

de vice s . With specs. 53.50

MOTOROLA 780SR
VOLTAGE REGULATOR

Same as standard 7805 except
750 M A OUT PUT. TO-220.
5VDC OUTPUT.

S .44 each 10 FOR S3.95

NATIONAL SEMI.
MAI003 CAR CLOCK

Not a kit. Complete tested
module . Works on 12 VDC.
has on board time base.
Sold by others at $24.95.
Big .30" Bright Green
Digits . Same as used by
Detroit in new cars .

$19.95
EDGE CONNECfOR - $1.50

1 AMP RECTIFIERS
House Numbered. Factory ma rkea
unus. All meet 200 PIV minimum.
Many up to 1,000 PIV!

30 f OR $1 Full Leads

MPS·6566 . TO - 92
plastic. NPN.

VCEO-45 H F E 100 TO 400
10 FOR SI

TRW POWER DARLINGTON
15 AM P 500V NPN. $2 Each

HIGHSPEED SCR
TO-66 5 AM P 250 PIV. By Hutson.

$.69 Each

TERMS: ORDERS UNDER $15 ADD $.75. NO C.O.D. WE ACCEPT VISA AND MASTER CHARGE
CARDS. MONEY BACK GUARANTEE ON ALL ITEMS. TEXAS RESIDENTS ADD SOJo SALES TAX.

ELECTRONICS

020

I' . O. BOX 401247 0 GARLAND. TEXAS 75040 012141 271-2461



disc

. ~ 7 uF 35V. . . . . . . •4151
2 .2 uF 20~ 41$1
2 .7 uF 20V ....•..• I,/ $1
'.'uf 1 5~ 'I$1
4.7 uf 10V I,/S I
22 uF 10V 3/ S1
33 uF 10~ 3/S1
39 uF 10~ ..•.... .. 3/S1
~7 uF sv 3/S1

150 pf PC aount .. 10/51
180 pf PC mount .. IO/ Sl
220 pf PC "",",,' .. 10/SI
270 pF PC """,nt .. l 0/ S1
310 pf PC mount .. 10/$1
390 pf PC """,nt . . IO/$1
470 pf PC mount .• IO/$ 1
560 p' pt Mounl . . 10/$1
680 pf ec "",un t.. IO/ $ 1
820 pf pt lI'IOunt .. IO/$1
910 pF PC lI'IOunl. . IO/ SI
1000 pF PC lI'IOunt 10/$ 1
1200 pF PC lI'IOunt 10/$1
1500 pF PC """'nt 10/$1
1800 pF PC -.onl 10/51
2000 pf PC OOOUnt 10/51
2200 pf pC.,.,..,t 10/ SI
3300 pF pC 1 10/51
3900 I'F I't 1 10/SI

. 0039 uF 50V•. ..• l0/$1

. 005 uF 25V. . ... • 10/$ 1

.0068 uF SOV 10/$ 1

. 0 \ uF 50~ , 10/$1

.02 uF SO V lO/ SI

.022 uF 100• . • . . . 10/ SI

.033 uF ,O V..•.•. 10/$1

.M] uF 50V...... l0/S1

. 22 uF 50V .......•S/Sl
·H uF SOw .....•.. ~/SI
2.0 uF 200Y 2IS 1
5.0 uF lOOv 21SI.SO
10 . 0 uF lOOY $1.50

5 pf di.c ...... 10/0.50
\3 pf di.c .•..• l0/0.~

/' 7 pf di.c ..... l0/0.SO
U pf dlsc ..•.• lO/O.SO
82 pF dl.c IO/O.~

. 00 27 uF 2SY IO/0.~

. 01 uf SOY 10/0.15

.022 uF 30V .•.. 10/0.7S

. 05 uF 25Y..... 10/1.00

.1 uF 25V .•...• 10/1.25

TRIMMER

t05pF
COlI'pF
(047pF
COUp F
C082pF
to.OO27
to.OJ
CO.022
CO.05
to. 1

tTO. 4 7U
CT2 . 2U
CT2.7 U
Cn.3U
CT•. 7U
CT22U
CTHU
CT39U
CT_1U

CplSOp
(1'1801'
(1'2201'
(1'2701'
CPHOP
CP3 90p
CH70P
CP560p
CP680P
ep820p
cp910p
CPIOOOP
CP1200P
CplSOOp
c pl800p
CP2000P
(pnoop
CP)lOOP
CP3900P

CM.0039U
ce.ocsu
CIl.0068 u
C~.O IU

CII. 02U
C~. 022 U

CM.OHU
CIl.041U
tll.22U
t ". nu
C1I2.OO
C"5.00
C"10.OO

eV2I8p 2 • 8 pF•...... . . . 5/$2
eV2.5/1IP 2 . 5- 11 p•.... . . . 5/S2
tV 3/15P ,- IS p 4/ S2
CVl.5/1 4P 3 .5 pf - 14 pF• .. . 4/ $2
CV41l2P 4 - 12 pF. •....... 4/S2
CV5125P 5 - 25 pF 4/S2
tv5/3OP 5 - 30 pF A!S2
CV5.5/18P 5.5-18 pF A!S2
CV6/30P 6 - 30 pF A!S2
CV7I25P 7 - 25 pF 1o/S2
tV8/~ p 8 - ~ I'F .•..••... 3/S2
CV9135P 9' 35 pi 1/S2
CW9/~5p 9 - ~5 pF. ......•• 3/S2
CW1~ 15-60p•...•..•. 3/S2
A.sort.,n, of 10. no choice o f
v.l""•.... .........•.•.... 10/S2

mylar

POLYSTYRENE

H- TO-99 ~ - . I n l d l p O- dip
K-TO-3 T-TO- 220

LEO-F N0359 0. 4" di .play
SOt ...ch; 10/S•. 00; 100 / 535.00

LEO-f1l0503 0.5" conron calh
ced disp l.y 95c .... 10/S8 .S0

l EO-F1I0510 0.5" coomon anode
r..d di.pl.y 95t u. 10/S8.SO

LEO-FLYI6 dl.c.e le l EO .wco_
.02". 1le<I. SI• •o 5020 61S1

20 1H tlghl .pec 301 0.50
20 111 tlgM .,.,c 30 1. 0 .50
30111 op .mp O.'O
301 11 op . "'P O.'O
30411 ne g. t l ve r..gu la t o c 0.75
30511 po. ltl ve reg u l . t o r 0.15
30811 fast OJ> _ 1. 00
30811 OJ> ..., I. 00
309K +5~ 10k cuccenl r ..g I . OO
309K +5~ lA re gu l.toc 1. 25
31111 C_r.,o• . . .. .. .. . . . . 0.85
3UIl~..lor 0.85
316" hi inpul l Op _ • • • • • 2.~

3181; f ..S! op _ 1.00
320/121 - 12W I'" regul.tor .. 1.7S
3HO quad op _ 1.50
3390 .lngl••up quad co.p .. I.~
3~0/5T +5V IA regu l. tor .... 1.35
3%0/ 6T +6w IA ce gu l. t o• . .. . I. IO
3 ~0/8k +8w IA regul . to c I . ~

340/8T +8w '''' r ..gul. to c l.50
3~0/ 1 2T . 12V l A c..gul.to•. • 1. 15
34O/1 5T .1 5V IA c..gul a t or .. l.35
3_0/1 8K .1 8v l A c..gu la t o c . • l.15
31,0/2 _T . 2. V IA cegula toc • . 1. 35
3130 AII/fH/S56 IF detect 1.95
3770 dual 2\1 . ud io amp 2. 50
3800211 .udlo amp ...... .. .• 1._5
,8011 III .udio .""' .. ....•... 1. 25
3810 dual 10. no i pc.."",!, 1. 65
3820 du. 1 10k noi pc....., 1.65
53111 h i .Iew OJ> .""' • •• • •••• 1.25
54 011 .udlo _. driver . . . . 2 . 15
5551' ti ....r. .••••..... .. . . .. O.SO
5560 dual 555 tl r 1.65
5650 "".e locked l00p 1.15
5"" WCO ./ ul + . q OUt 1.75
561" t dKode/PLL 1.8S
1230 p.ecl.lon regul.toc 0.50
72)H preci.ion cegu l. t o c O.60
12~ lnst,""",nl.lion ..., 2.00
73311 video _ 0.85
1390 s.. 10139
74111 OJ> _ 0.35
741" OJ> .""' ••••••• •• •• •• • •• 0.25
7470 du.l 741. . .. .... •.. .. . 0 . 70
71, 811 uncompen•• ted 7.1 0.35
7_811 unc""'l'..n.. te d 7. 1 0.35
,1,5611 556/555611 op amp 1. 50
I1<S81l See 5558 , 1558
11<960 bal .nced ...,d/d ...-.:;>d ••• O.'}O
1556H/1 _5611 .uper <>p ""'!' . •• 1. 50
15561l/ 14561l .upec op ..., .. . 1. 50
1558 'ee 55S8 11
1596 'ee I ~%O

302611 Han.lsto• • nay . .... 1.25
30660 1••n.I.lor .cc..y ..• .• 0.15
4131H high 9'"'n op .., ••... 0.50
101360 quad 10 noi ... _ .•.. 1.95
4 1 9~0 50 .... blpol.c cegul •. 1.50
41~lK ZOO bipol.oc ceg .. 2.95
419STK 200 bipol.c reg .. 2.25
425011 .icc_r 011 ..., •••• 1.00
~5 S8 .ee 1~58
~1390 dual 10. noi ... ...,... 1.65
4141 H dua l 7 ~ 1 011 _ ••••••O.~
555611 'ee 155611
555811 dual 741 (..... 1 ~ 5 8) .. 0 .55

**.....**••****...

LED displays

7~lS86 .•...•............... 0.50
1~lSI~..•...•••••..•.••••. O.SO
7~LSI25 ........ ..........•. 0.63
7~lSI26... ......... .....•.• 0.63
7~lS I32 ...... .. .. .. ......•. 1.25
7~lSI38•....... .... ........ 1.10
7~lSI39..... ... . . .. . . .•.•.. 1.15
7~lSI51 •.• . .•• . .• . • .•...•.. 0 .95
1.lS155 . .. .. . . . . . .. .. .•..•. 1. 38
1.lS151 .. •. •. • . . •.• . . . • . ... 0 .95
74lS 160 . ...•. . . . . . . . . . . . . . . I . 1< 0
7. l S161 ..•.•. . . . . . . . . .. .. . . 1.40
7.lS 162•.•.•. . .• . . . . . .. .. . ,1..0
14lS163 .. .. ..• . . .• .•.•••..• 1.•0
1~lS I68 .. .. .. . . . .. ...•.•... 1.87
74lS169 .•.•.. .. . . . .. .....•• 1.87
1~LSI13........ .••.•....... 1. 65
710LS 17~ I. 25
1~LSI15 .•......... .......•• 1.1 5
l/,lU/,O .•..•. _............• 1.88
1~lS251••••..............•• 1.25
1~lS2sa..........•.•......• 1.25
7~lS2" _. • . . . . . . 0.53
1~LS283 1.20
1AlS)65/80lS95......•...... 0.15
1AlSl66/80lS%.. ......•.... O. 75
1AlS367/80LS91• ........ ...• 0.15
1AlS168/80LS98 ....•..•..... 0.15
74lS386..•••.•. .•.......... 0.55
81lS95 ...•.. . . . .. .... ...•.• 1.11
81lS%·.· · .•. . . . . .. .. .. .. .. I. 13
8 IlS91 1.1 1
8 1lS98 • . .• . . . . . . . . . . . ....•• 1.1 3

*****.* .

2112221 NPN un~< ked TO-I B.. l/SI
211 2222 N!'II un..cked TO-1 8 .. 5/S1
2112907A PIlI' h.e # pl.'llc .. 5/S 1
2N3055 /lPII TO-3 hou... ' .•• W.15
211190/0 NPII h... , TO- 105 7ISI
2113906 PIlI' h.e # TO- 105 6/SI
21110IoOO "I'll h.... , p l . ot lc •.. 5/SI
2114917 PIlI' TO-106 5/SI
2114946 IIpN TO-106...•••••.. 61SI
21151049 111'11 .... .••.•••..•... 61H
04101 PilI' 10-220 lA ~c •.. SO.50
TII')055 t ab case .a~ •• 2113055

50.75
CO~ P PA IR TO-220 pkg . 5A lc"'~

H fe ~ 3A 40 mi n . Bkdo<n _OV 51.50

2NRF-0 3 GH. RF pewec H a n. I.
t o rs fo c o.c / amp l l f le r appli c.
tion•. Gua r ant ee d 100 01101 e>u t ~

1. 5 Gil•. TO- 18 pkg .. .. . 3/S 1. 95

2I1RF- I 2 GH. RF ~r ~. I Ho r .

Pou t Olin @ 2 Gil. l. (roj . Pin 3 10
IIIW, .. fflcl ....cy 301112 Gil• . 51..
II.c to RCA 2/15A70......•. S4.95

211 Rf_2 2 GHz RF power l ' an. I . 
to'. pOU I 2.510", I'd 8.]\1, Pin
300 1l1oi. effidenc;y 33t. SI.lI.r
10 RCA TA8407 .........•.•. SS.95

211RF-3 2 Gil. Rf power t ..... I.
10c. POU t 5.$10" , I'd 2HI. Pi ..
1.2510", .. fflclenc;y )It•• 1.11 ••
to RCA 2116269 ..••..•...... 56.95

2/1RF-4 2 GIt . U ~c t c.n.ls·
toc. Pou t ].5W. I'd 29W . Pin
1. 5W . efflcl ..nc y 3ll . Factory
selected pr i.... 2~62 69 . ..•• 57.95

FET·l dual ~JFET VIIF/UH F .mp .
TO · 18···.·· 3/$1

HT- 2 ~JHT ~HF/UHF .mp .It.lla r
to 2N41,16. TO- 18.... . •. . . . . 3/ $1

fIT-, du.1 IIJFET 10. ..ol~
.udlo ."'P. TO-1 8 1.151
fET-~ gen.. c.l pucpese IIJF£T.
TO-18 ","ck~ 4/S1

FET-5 plug in repl.ceooant for
6AK5 tube ........•........ Sl.00

Transistors

Did someone say npARTS" ?
lINEARS Capacitors ...

TANTALUM
CMOS

Low Power
SCHOTTKY

.......*****••*****

~ooo g~l J in NOR ,.1 0.25
~OO l quad 2 in MOR gal 0 _29
~OO2 dual ~ in NOR 9ate •••• O. 3 ~

~OO7 dua l CO'IlP pal r .lnv O.29
~008 4 b it f ull 8dd 1. 28
4009 In. he ~ buffer O. 53
~010 non i n. h,,~ buffer. 0.53
1,011 quad 2 I n NAND 98\" 0.29
1,012 dual 4 In NAND ga,e 0 . 29
4013 d~1 0 fF . / S and •.. 0 . 50
1,01 1, B stage static 5 1. 23
1,015 dual I, stage s lat 5" .. 0.90
10016 quad bllater.l switch O.~5

~17 d~.~ counter/dlv .... 1.2)
4019 q~d ~OfO« •• 1 go,,, .. 0.55
1,020" suge bl ... r, IttHr .. 1.50
1,021 8 S'",!" uuic 5 1.23
loOll ,8 coun .er/divioer l.20
4023 triple 1 In """"D 0.29
1,024 1 .t~ blnar, cnlr l .0)
4025 triple) In NOR 9<', 0 .29
1,027 dual JK N-S " 0 .75
4028 8eO 10 decl .. l decude 1.00
~029 pc~.etl.ble UfO C~t • . . 1.7'
~O}O quod EX-OR 9.te 0.53
~03 3 dec ade cou~te./dl ~i d .. I .SO
~03 7 n i p l.. AIIO/OR p.irs . . . 0 . 50
~04 0 12 .tage bl n. ry c~tr .. 1 . 50
404 1 quad t ru .. /comp buffe r 0.85
4042 quad cl<><;k..d 0 l .ICh • . 0.8S
40~3 quad 1I0R RIS la t ch . . .. 0.60
_04. quad IIAII O R/ S l. t ch . •. 0 . 60
40~ 7 .... 1tl vlbcator ...•...•. l.6 3
~O'9 In v he ~ buffer .•..•.•. 0 . 50
~050 nonin v he ~ buffec ••.. . O.SO
~051 8 ch ....1tlple~.. r .••... 1.03
~OS2 duol ~ ch ~lllpte~er 1.03
~05 3 tclp l.. 2 ch ~lllple~ 1.03
~060 o.c ./ 17 .Ige dlvld.. 1.~8

~066 quod bilal .. ral ••ilch 0.58
~0691
7~to~ he~ I~vert••.........o.n
~10 quad EX-OR 9'"1 0.60
~11 quad 2 in NOR ,.t O.33
~013 nipl .. 3 l~ .0.110 gal 0.33
~075 Idpl .. 3 I~ OR 'at O.33
~O]f./
1~C173 quod 0 FF .•.•....... 1.63

408 1 quod 2 I~ AIIO gale .... 0.33
~1l6 fa" quad bllal ••It .. O. 50
14511 bi nary to 7 ••g dcvc 2 .00

1~lSOO................•.•.• 0.30
1~ lS01. ............•..•.•.• 0.,O
HlS02 0.30
1~lSOlI.. . . . . . . . . . . . . . • . . . . •O.H
7~l508 0.36
7~LSI0... ....•...•.•....... 0.,0
1~l511 0.36
14l5 12.... • . . . . . . • . . . . . . . . . 0.l)
1~lSI4 . . .. • . • . . • • . . . . . . . . . . 1.'8
14lS1S ......•....•......... 0.30
1~ l S20 . . ....•.•..•.•....... 0 . 30
74lS21. 0. 33
14lS 22 0. 33
1 ~ lS 2 6 ...... .. . .. . . . . . • . .. •0, ' 3
7~ l52 7 0 . )6
1~lS30. ..... • . . . ... , .• . . . . . 0.30
74l532 .......... • . . . . . ..... 0. 38
7. l5 37.. .. ..... .•......... . 0 . I< S
1_lS]8 ..... .. . . . . . • . . • . • . • . O. ~ S
7_lS I<2 . ..................•. 0. 98
7~ lS47 1.00
14l548 1.00
74lS74 ........•.•.•..•..... 0.50
1AlS75 0. 68
14lS16 0.50

It'1tM5: -'odd SO, to orde........4e r $10. Please.odd
5\ to cOVe. shipp;n, ..,r.. in the ca... of po....
.uppli...~--e.ce.s ""funded. We acc ..pl GOD order
if . treet address i. inc luded fo. UPS. To place
bnkAooerica rd' /\' ISA• /Ma>luc!la.g.. • ord.. r. ($15
.ini_l call our 2_ hou r order d...k .t , _ IS)
S62-06l6.

@@)ffi®(lIJr'rJ
llIll GOO8OUT aECTIlOf'ICS

.......,lIOI. nss. OI.KlAND AIl f'ClRt CA "01_

FREE FLYER: If you ....Vftl·t 'ee .... of our fly -
..rs lately, you a ... in fo. a .urprise. S _e
k....p findi .. , .11 t h..... ne.t pa.t. to ca• • y and
_e k p ,ener.tin, new ki t •...n~ we hav.. book••
IIOr ic kit .....ot ..ric lC., ... r .. \ec lo r pro-
duc ts in short, >luff t ha t deli,hlS th .. heart
of n .. electronic. hobbyist. III you /Ia ... 10 do
to get your ~n copy i. to send uS your na~~ and
addr.... 1i,, ' 11 U.k .. care of th .. re",.

206 04



-- "- "_.
• •'..
'M III
~.••••••,.'.,.,.,.

S".•••a •••

WIRE WRAP TOOL WSU·30_. ST" .~. l$.•

HOBBY-WRAP TOOL-BW-630
• lIattery Ope'l1ecl IStu C)
• Wo<g/ls 0tILY 11~

Wraps II AWG W,,, 0/lI:l
S-..ol DIP Sox:l<tts (025 IIIC!I)
C/1mlIleIO """ tx>_... lIII..., _

•

lENERS - DIODES _ REtnflERS.... . ... .JI _ . , .. ,_ , _

" ... "' .. ,- ,-
" _ ." 01 If"'''' , _II _ . ' 01'''- '' -.
.. _ . " 00 , ,. '"
tl _ '" 01 , \0 l!I _
" _ '" 00 , _ ,. 7loo
If ""'" :ro ,.."" so ,.
I> ""'" .. ,.."." , .
II ""'" .. ,..t'3II " , .
,,""'" .. ,..,,, u ,.
n ", .. ,..,." " ,.
' 00 .il .. ,." .. " '.
"" ".. " , ... ' .,,'" '" "" 1Il ...."' ... , _ ' M ill ,., ... ,.. ... 1Il_
'OIl"" , 'M.'" '." 10 ,"''''' .
"",," , , " " .'" ,., ... """" 30 .
""' '''' ' , ' I " " '." . "" "" 1Il .

.. _.on .. -_.
•• , • , -. , , _
•• , • • -.. • • ~". , • • ~ • , -,". , • - - , , ,
s. • , , ... • , •••• , • - .. "

, ~............""-.. " • • .. " " ,.. "
, • ,,- ,

" ".- " • .. - " • "•• " • • - • " ••_____ QIIIC,_,- • • .. ,- • • ,,- • • " n_ • " •- • " " ,.. " " •- • " .. .",.. " • ",,- • " " n_ • " •- • • .. - • , •.- • • " - • , •-.....-........--- --,,- .. " • .- , • •,- • " " ,,- • " ",.. " " • .- ,
" •..- • • • '.. • • "- " .. • ,- • • ..- • • " ..- , , ,,,- " • " • ' .1SO • " •- • • , ,,- • " ",,- , .. " .. .. " •"- • • • - • "

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

1
$34,95

see AND FW BRIDGE RECTIFIERS
~ ,...."'" •• I'.".. ~.-

., ."
~.. ,.. ,, ""'" ~ •_ M·' ,"' . "'" 'W "_ Ill' ,,,
t" " 'IOl., ' ''' ~ -

._- ,.-- ... TRAN SISTORS
_. ..",-- .'. - ...-,. ",. -, .'. - "..

~ ..... - ••' 00 - <" .- .'. - .'. .. "'".. .'.• ~. ,.,. .. "..- ,,"'OO
.. .'. - .'... " ," .. ,,'. .. <"•- ..,. ~. .... -' ....-" •• ,."" .'. .. ..'... ... - •• .. ."... '.". ~. ". . '" ,,'... •• .. ..'. ... ...... ". .. <', .. • • .'.- ". .. ..' .. .. .'.- .'. .. .'. -, ,,'... • • - , ,,,. _'0 ,.'._. ".. .. ...'. '''1' ..

CAPACITOR .....- CORNER_ QIII C'_

Al .....HANDBOOKSJ_ ·... ~ OOKO..."_.t S"O<l,J_u;:S
CMOS _, .. 0-.-......,. 'cs
l _ ., _ .. OOK"P'....

....L tH,U f .." OOO900K$$&.•

-

WIRE-WRAP KIT _ WK-2-W
WRAP. STRI P . UNWRAP -..~.~.~

• Tool fo< XI AWG Wife ~

• l1oi ol 50 R _ DI 8luo 30 AWl> Wife ~
• SOlO ud'>r·.2·'.3" & ~ ......... - •

lQ~- 0
$11 ,95

WIRE WRAP CENTER

WlRE WRAP WIRE - 30 AWG
25. .... S1 2S SO li Sl 95 10011 $295 l00J II 115 00
Sl'EClF'l' allOR - _ .v_.Reol •Gr-. . 8luo • lkl

WIRE DISPEIISER _ WD-30
. 50 . .... 30 AWl; KY1IIAA $3.451, .
• CIItI _ " _1IngfI
• 5I-.1 "ol .. , r s,dy _ "'V_'_~

_..-,

'.'.'.,.,.
,,~

,,~

,,~,,,,,,,,,,- ,,,,-

---

BE:.,.... f ~-
3\7·Digil Portable OMM
• __ . 7 "", uD _._..-_._-._,.....1.,-_._-._--.oc_ ",__ lIt_.-.- ._
.... __IIlOO;-"'; _ . __._--
..... .. . . .. . 1'--AC ....... IC·n

• $ E P' .-. ••n
e-,Miz (aM Ltrn--_._-

"H''.

J1

"•co
' "
•....-.

n ·.,

""•
"

•'.
'"-.

•'.H'

'.,.,,,
'"

••H'
'"'"...'.'.

.,,.
'"

.... _ ._ $HW_ _ . _ w . "

-_.- ,....
...,. ._._ SM .•

~

' .••••

ELECTRON ICS

T1mebancf",_
- Watches-

111' 8'" LlI~"1
.. Solio:l SllIle
.. DisplJrs hour. min""' ,

-.d. month & dl)'
.. f ree set of ..:plKemenl

baneries
.. cteese LED Of LCD s¥es
.. a..)'eM lildory ..~r..,1y

_ _ _ _ $21.•__._ Pl.•
~

11121·" HOWAIIO AVE . $A/II CAlllOS. CA t40111
PIlOllE ORDERS WELCOME _ (415) 592-1097

...... __T-.o.-

"",
"..,
",

...-_U.2_1_1"0:_1._'..-......., " '- lIIoI _U.2 ____ ..~ a_ _ _ _ 12 _
2-_'-"'---" .., - ,,-__ , $ ... om-_0_

CHJlNNELm -· --:=:''::''.=_
• I , ,... ..

- ",II $159 95 :=:.:~~-::;-
~~ ...W ...,.IIlll T_ ,..-

.. EiIJ' _ ..,. II'Il' Of e- TV
.. F-,.~

anftel f _ I ddilioql cam"'" _ $ll.gs ea. ....'- _41.2 _

' "'. H '". •". •". ".~ "". ."'. •". •". •
•• ••". •". •". "
•• ••". •b •". ..

" ,, _ . _ 1'1.•_ _ _ _ Uf.W

~

50 pes. RESISTOR ASSORTMENTS $1.75 PER ASST.,,- ,,- ,,- ,,- ,.-
~, , ,. .- .- .- ..- ,,- ,,. ...n .... ,,~,,- -- ~- '.- ,,,-
~, , •• .- ..- ..----- ,,, ...n ... ,,~

"'- ------ "M$l.' •• .. .. '. .. '" ,,, ...n ... .~,. ,. .. •• ,.
M$T.~ •• .. • .. '. '. "~a _ n ... . ~

~ '" • • ...
M$T. S •• • • - - - '" ••n ... .~'. - - - -M$T.• •• - •• - .. - ,,, ...n ... ,,~-. ,,. ,. '. ,.
M$T. 7 •• O' ,. ,. .. •• w ...n .... ,,~

ASST. IR Includes Resrstof Assonmenl51·71350 PCS.\ $10.95 ea.
$I"__ -U.__ _ _ . """ - _ .. ...... 1m. toooIoiJe-_ _ ~ ..._T. - - -

,.. - • .. •- - . " c '" - ...'- - ..-
DISCRETE LEOS

c '" - ."- ' - ..- 10: '" - ...- - ..' e m - ..-
•• ~-. • • --~ - ". ~ - ..' - - ." _......

~ - ... - - ." - - '" 1;:-::::1~ - .. - - .. ' - - '"~ - ." - - ..' - - '.'•• .. ... - - ..' - - '"
.~ - DISPLAY LEOS .. .~

- ~ • - ~ ..-, -- .. ,. -- _.-..- ~ '"- , ,.,...... -•• -"'.--- -,,,
•• • -- '"l'. ... - --" ~

,
••• -- '" '. ... - - - ,--- - -'. .0 - - ~

,... --- ~
,. -"'. - -- • •-" --- ~ '. 1Il'" - - -'._. --- - ,

Do. ", -- -,._. - _.... - , ... -- • ,.
~... " -- -,. .~ -- '" •_. --- - , '.. -- ,.

"_. _0-._ - • ,- -- -'.---_...- -,,' ,-, -- .. '.

.... _ ._ SIll...._._us
~

FCS 8llOOA _ 3\'z~ _ 8" CIosI>Ia\' 5082-7300'" - Multl ·Dlglt
",,", ,. ,", 1__ • \i " hI. • Common Cl_Red

~
• , ", II..." ... 3 5 10 .. ---/ " "8 il - ''''..,,. . ->'OIls ,a ~ rniIsIWconCI 2 00lI'l ' Ii •, c ·c .. II I.." ....... " . 1~_ J tlIOII .. Ii

_ _ . ,, 00 _, . OI P Plcklo", '0IgIl W •

'00'''''''' """"" • '..... _ --SPECIAL _ .."",_ , ~ rn S.!!!II!! 1.11 l1li.0,_ 10_ ... tvGAMECHIPSE'f-$14.95
$4.95 EA . _ "" . ....

M. "~UM ' O' W'. " • lOr. ,,' ,,"," .", loel",," AV-3·8&10·' Cni" 0IIIl 2,01Q mtl:l Cry'tli
,""RI OT _"'.... , . .... \2.0 10<"\'0"' _11 Il!i Ol'AV-H 800" <IIIlI_ " UlS ...)

Ie SOlDERTAIL _ lOW eecrue (TINI SOC KETS".. "'·00 ,.,." " JIll ... "' '' III,. " .. '" ..
/. 10 II... III
" " Ol.. t.l
" .. SOLDERTAlL SUJIOARD (TINI. "- -" ." .. "

SOLD [~f""l nUD_RD (GOLDI. - - ".. '." .." ....
WIRE WlI~ $OUm (GOlOllEVEL . J

~ - - ~:" ...." ..

• 7400N TTL".,... • .'- •$<0'.... • .'- • ...,,'.. ,..'.. , $lO"'. • 50'''. •
~- • .."',. • .."'... •.'- " .""" • . '''1'' ,.,- • ..'". • ."'. ,.
~- • .">'!II • .",.'. ,.'- • 50"''' • ."- ,.'- • ~.• ." ~.- H,.,- • ~- • .."- ,...".. " .'- , """.. '.."". • ~- • .""'" .".,,,'" • .'- , ..'",. ,...,,'. • .- • . '''>!II ."S."". • .'- ' " ..",,'" ,,,.,,'. • .- •• "',,,". ..
l1li"'''' • .- • "'",,.. •.'- , ~.. , 50"'" ,
. '.". • .- • . '''1711 ,
~- • .- • .",- ,
~- • ~-

, .,".-. 0 "
~.. • .,- , .,,,- •
~- • ,,- , "",,- ,,,
~.. • ",- ." !lI1". O•
~.. • l1li"_ ,,, ."" .. ."
~- • ..,,- • .",.", ' "~-

, ..,.,,,. • ..,.... '"~.. ,
-,~ • ."- H,

~-
,

-,,~
, .,.,,,. '.~- • ~-
,

~.- •
~-

, .,". ,
~.-

,
~~, ,

~.- ," -- '..'- • . '.," • .,".. ,- , .".... '" ~.- '.~-
, -- ." ~.-

,
~-

, -- •• .".- '"~- • .."- ." -- '"...." , .,..... '" ~- ••"- , .."'''' ,.
~-

,-- • ..,,,- '" ~-, '"-" • """. ,.
~- ••-- , ....I·. , -- ' "-- • -- • .... ,

_~""'Ql1e-'....- • CMOS ,- •- • ,- •- • - ,. ,- ,- o. - '. ,- ,- • - ," ,- ,- • - ,.. ,- ,- , -, '" ,- ,..-, • - , ,- ,,,-, • - , ,~. H'-, .. -, '" ,- ,"_. , - '" ,- '"-, ," - '" '... '.-, • - ,. ''';'1' ,.-- '" -- '" 'e,$O ."-- '. -- • Ie", ,..-- • ~. • ,- ,.- ," - • 'ot." ,.- • - • ..~ '"-- ." -- '" '.~
,.- , _.. ,. '00;'" '"-- ," _.. ." ,- '"-- o. -" ,,, "c,.. ":= , -- ,. - ••,,, .'- ,. -- •- • LINEAR 'w'..., ,-" , ,- o .., LlIl _ ,

~'o • ,- ,.. lW'_ ,.- , - •• ..."":0 ."-- ,. ~~ •• lW,,, ,' ,.-- , - ,. LW,.,' '",- • ..- '. .... '.- ,. lM"" '" ..- ,.._. '. .... '" ..- "- H' ...." •• ,.- '"- , ""'IlA •• ..- '.
"'''oc~ ,. ...,," ,. ,.- ."L.'''" • .~, •• .- ,.,.,,,. • ,,- •• "" '~\I< •
'''''''' •• ".. • L.'..... ,.
",,, 00;' ,. ".. , .. ,"
~'.

,. .... •• l.'.... ,_. '. Of.., . •• 1$4!,(;tj •UO:llO<-U .. ... •• ~•. •""",*-., ,. .- ,. ~.. •
~-'I

,,, .- '" - •-. .. .- •• "'0 •-" .. ,,,, '. - •.._. .. ... ,. ,- •ua:!GI_12 .. ..- • ou .. ....
..--" .. ..- • -, ,..
""""_lI .. .... • - ,._. .. ..". , - ,.-, ,. "" "M • - ,.- '. ..- • - '.- '" ..- • - .._. ,. ..- •• - ,.-, ,. ..- •• - ,._. •• ,..'''00 • - •.-." .. '-"'''til • -, '"~-.. •• "",,, .,. • - ,,,_.." ,.".". , - ,"_. '. ....'". , - ,-, '" ..'. • - '"-, '" ..- • - ••_.

'" ..'.. ,
WII ,"

"-.1f '" ..'- ," '",,-.,. '" ~,- ," ~.. '"_.
'" ..'.. , ~. '._... ~- '" ~. '.- ,,, ""'.... ," - '"-~
, ...'". '" ~'. .""".... '"- • 7ALSOO TTL .~. .",- • '''','' '",- • ."U ", • ,~.. ,",- • :-.s" • ""1$'1' '.,- • ,~ • -~~ o.,- • ,- '" -~.. o.

'U. • - ,. -..~ ,,,
'...... , ,- • MUl" CO

'...." '" .- '. 'ou..' '",- • -- '. ,~.. ,,,,- , ,- '. r....... '",- , -- '" ,~" '".- • ,- '. ,~" '",- • ,~~ , ,....... '",- • .~-
, '.... '.,- , 'lunl , "'Sl$f '"i:r; • ''I'" '. ,- ,

• '....t. , ,~ •
-~ • 'ou'. ,,, '..... ••

a.oa CHIPS
.- IlIooI q __" ,,"-, ......a_"..._ '"- 'o.oa_ '''''_ ••_.......".1<_ . .... ,"- ,-.-,""- '"- -_1:-. ......-,-,... '"- ......__ .... ..- ••
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•

•

_.

•••

'...
'.----_ ...--- ... ,-.'.,--"

.~. .....
.-- " .-
........_._-

.. E7 ;.}-• •, •... ~, ... •, • , -
'".. ::,
• _... ' ., ..~,,

One SV(ITU__I, ,. ' eq." ocl 9po<o'i", wi,..
on iool..ed <oWly Qlkno< .... """...--.1_ of ...-;" " ...
_11 -,1_ _ ltoge< . The >i9".f I!>e 1 "-
i ICQlly ..........Inocl and out'Pvt I!>e pin •
I f _ ."",ly I. nor h....ted. only pal",1 1y . f
..llogoe """J' be "",,-'0<1.

Tho MM14C935 ha, be"" ...Ig"ed ' 0 drl... 7_ ....t
"",lIlpl .><ed lED dlspla" d".c,ly wilh ,he old of
. At...nol dlgl' bulle~ and ""9'"""' ,.. i lindo,
condilion of a.orranga, 'ho a....llaw ,"", ..ill go high
oncl.h. di.pl",.. will 'eed --oFL .. -OFl. <lopondlng on
wheth., the Inpu. '01'090 I. "".I.I.a '" nega. I,.., . In
oddit ion '0 thl" tho "'0>' , ignilicont dig it I, blanked
wh.n . e, o .

MM74C9 3 ~ - 1

3\; dig« OvM wrth muhople. .... 7 .....-. ..........

A "or! c"""""loo inpu' and a """""rsl",, complo'•
oU'pu' 0'. Incl uded
FEATURES,
o Opeota, "om "ngle 5V ""l'I'1,
o Con""". OV '0 +1.999V
o M.I"pl o..d 7""-;;""'nl
o 0.1"", <89"'en'" dl,ocll y
o No externa l pta ci>i"" campanent ,," c • • oo')'
o Medl<.on opo>ed - 200mo/con..."I""
o All Inpu,., ond tputt ITL compatibl.
o Inlemal clock , wit+> RC ""two<k '" dri_

e .lemolly
o No alha. ediuot '""l vl,ed
o O""ang.e ;ndkated b, .On .. -OFl d;<p!oy

,eading and OFlO ....'P.t
o """log I.......... In _11""'1.... oh.,...., con wi"",oncl

+200 Volt>

The """...--.Ion 'ote ;, Ie' by "" in....nol OIclll• •", . Tho
I.... ......cy of ..... o<ca lot.. con be ..t by on ...,......... RC
...""""" .. I!>e a«:iIla'''' con be <!ri_ 1<_ on ._1
lnoquency ",",ce . Wlten "' Ing ......._ I RC two<~,

• ~""' . ...... ......pv1 I. Q..aobl•• II i, Impart ' t•
no' e rhot 11'001 c"'" ha< b,...., 10k"" ... ,ynchronl•• digit
",. 11;,,1• • 1"9 with .... AID """-.1",, t l",I"9 to . liml_
note ""'.. due 'o _ wpp ly "an,I""...

LM336 Z Re fer"""" diode
"'eci>ion 1V ...Ieroonoo ... be.-cl ",Ith MM1-«:93>-1
DVM chip .
LM336Z . . • • • • . • • • . • • • •. • • • . •• • . •• .•••.. • •• 52•.:1

APPI.lCA TlON5:
o '-- """ d;g;r al __~y ' oadaur<
o lR.- "",t d'9i'al .....It_'....
o low 00<1 dlgi'al "....1 ....
o Eli", I""'a analag ....."I"I. A;"'! by ",Ing _. AID

~--o Con_ analag ..~ 1'__"""'., pt....... .
displacement . etc . ) 10 dOgltol ............,..

MM74C935N-I lt+>~ ••••••• • • . . . 516.98
Spec, ",,1,10< 7.C135...•• •...... ..• ..•••••• 5.90

l ho MMl4C93S M<t<>olit+>ic DVM ci<eu,';' _ 4.~

....."9 .... ......d C<Ol'l'I_"oo , M0 5(CM O S>...,..,.,.""" •
A "",.. <noduIa""" """lorto-<l'9it al """-.;__-
q.... I, ....-I and ' ......,.. no 1~I ",,",--.... ..... odd,,,,,,,. tl. i, tod>niq 11""", _ of •
...f....,oo ..Itogo ""', i. I!>e _ poI",i ., w..,.
_lIogo .

" you KNOW W l-4A.T
THEY SAY
ABOUT AN
IDLE MIND... •

0lSdJ[fulJ] ]
5a1s

I'm.- rc,

I~~ ii- ••,.
'" " ••

• ~'. ' -.. ••
j ' .. ' ... • •• ,

.

MRF415 NPN SILI CON RF POWE~ TRANSISTOR

" ~..

--.'--- ~....
Dlrec. ,opla_ "" 15Cl%9 j", .""""rod ,od,,,, .
M~f_475 . . . Sot.S1

o Che,och"l.ed I", Si09l. Si deband and l.<lr!1"-Slgnol Amplille,
Signol AmpIiH... ~
Appl;ca.i"", Ut;n. lr>g t""'-L.... I Mod.la.ion ./

o 5pecir.ed 13.6 V. JOMH. O>o"'clo, i"I <> • _
Ou tput Pow..- • 11 W (PEP)
Mini",,,,,, Efficiency " olO'lb (SSB)
O.tput 1'0_ .4.0 W (OY)
MI"I_ Efficiency ~ 5O'lIo (OY )
Mini,""", "- Gol n - 10 dS (PE P S OY )-

21'45301~ T,,,,,,,y
1IXNI ¥JV:lOA NPN >ill""" ~,tor In t 003 P.lod "" "-
~ly _ b, Motorolo "" giant _ ...~
""'" 0_ <todocl - ,..,. ~In .

21'45301 (Houo.o M<t<k) • • • • •• • • • . •• •• .•••• • • ••• ••••••• •• • • • 51 .Z5

Hi Vo/toge It; "- 1'4....
G . E. D56Wl ;. a 1400V. SA NPN " ........'" in T003 _ . u.d In
tbi.""tol c1eH.cti"" drl_ "" eoi", I.V. '" --, hi .... ,_ hi ""h.
--vi' _ Ii='i"",.
D56Wl .• •••••...•.•..• ..... ............• •• ••. • . • •• • • • • •S2.~

• . . . ."".19 "ed ptimgrlly fa< in . i09l. , I<lobond Ii,..", ampllfi.,
output appllco'lan. In citi b""d ond o'h., c""""",,lcotion. ~"Ip_
ment Of>ecall"g to 30 MH••

..

:s
1<: ...

2.05 1 . 26
1 . 21 , .~,... 3.81

"''' 3.51
a.se 3.8\
, . ~ 5. 93

t.nr -t.ek. me.
b'" nocm 4.l1l0 avenue.
crcnoxrc • .\IlIZ0n.\ 8~301

••I ' • 'M
'-

( ; 1 10., .

S3 , . , •. _ ", ."'.33 to'"""
.~ 0- '0 PC Io"d '
1"...- MOS .0000"ll'
1_-<.,. ",._ ,
""OS 0 1< III C<Inopo'_ ..,......'
.....- c_ Ioc'_'
Dot. ond ~,_ .._ ..... <fI'_'
'- - ''''-'100'""_ PO' ''''c..._ <oy<_ ,
•t... "- 0eI.-1O <....
~

,,,,. ,

lR.- P,oI i" DIP SoIde< Toll T;" l

W !S;de . tod<oI>.. "" •100- <en","

1-9 10.24 15-100
, I ~ .I ~ . 14
. t8 . 11 .16
.20.19 .18
.Xl . 26 . Z5
.29 .28 . Xl
.J~ .34 .13
•16 . 35 .34
••2 .4. ."0
. 60 . 51 .53

SINGLE '"0

""",. 11.: l.!:: 2. "
,.... . 1. ~1 1. 62 l .n 1."83

'.M 1. 16 t , " , .~

2. 49 2.69 ,... a.ce
pOUALE f Np

1.76 1.87 , .W a.ce
J . 0\ 3 . I J 3.14 ,."
4. 55 4.75 • . 94 5.14

• •

:'!I.A ~·ll' I :,
. ' ..• I ..~-..-

. j 0 .. 1.. t ' J-"' ~
_'1, " 1 ·1 ·· · ·1 '1'T~: .

• •

PROFESSIONAL Keyboard Kit!

SK T-0801 8 pi"
1<"02 I...
1602 16pi"
1I10 2 1Bpi"
2OO22Op1"
120112pi"
2.:12 2."
280128pln
0J2~"

J l ..... Wh . W",I' Gold

,., 10.24 25-11J( I
SKf- I400 ." ." .",.., .., ." .~

,sec .n .., .~,.., ,.., ." .~

~ 1.69 I , ~I '."

,

HOgh """HIy IOd<... 10< IC', and PC i"•...........,.d;""' .
Ch.el< ".. ",lceo and q""lity- yOU ..m y TRI· TE l(

i , "'" be......l~ I!>e looder 1" Ie _~ .

..

•

•



AWELCO ELECTRONIC CENTER NOW OPENI
Kits , Books, BO<U"dli, Magu.ines. Special 2102LlS fOf $17.50. 8080A CPU Oaip $19 .95 . W't stock OK Battery Operated Wire 'root

$34.95. OK Hand Wire Wrapped Tool $5 .95 . 7400 res CMOS, Timen PLL's Ie Sockets. All kinds of tranmtofS. rectifiers an<l dit>dPs . Pl~
o the r electronic parts.

Add 5% ( 01' shipping. M~imum or der $10.00 Out o f USA send Cflrlified check or mon ey order, iIld ude shipping ee:-rs.

BUILD THE W7B8X PROGRAMMABLE KEYER. SOLID STATE PARTS Wtnl ic rocKETS $42.00. WE CAN SUPPLY THE FOUR PC
BOARDS AND COMPREHENSIVE CONSTRUCTION MANUAL - ALL FOR ONLY $29.95.

Al and PHIL say:
If you're in ou r neighborhood DROP IN and sav Hello . If y ou ' re 100 far awa y t o visit , give us a phone call at 5 16 378-4555, and w e'll be glad to
take your order o ver t he phone . We have Masler Olarge and BankAmeric ard. O rders can also be sent COD, eit her UPS or U.S. Mail. Store hours
are 9 :30 AM t o 5 :00 PM, MOllday to Saturday. Wedoesday evellings t ill 9 :00 PM . Give us a try . You'll li ke o ur frieodly service but more t hao
that you' ll enjoy Aldelco QualilY ill e\/@ryt hing we sell. Wall t ou r catalog q uickly? Send a f irst dan stamp. If you' re not ill a rush , circle t he
reader service card in t he back of the magazine.

9.95
1 .95

58.95
9.95

''5

74lS153 .• 1.1"
74L$ l SS •• 1.SS
74lS1 6O .. Z.:25
74 lS161 .. 2 .:25
74LSl63 . . Z.:25
74LS1611 .. 1 .:25
74L$173 .• 1 ,95
74LS l15 • . 1.SS
14LSl 90 .. 2 .6O
74lS ' 9 1 .• 2 .SS
74L S19 3 .. Z,SS
14lS195 .. 2 .00
14LSl96 . . 2 .00
14lS191 .. 1.15
7'lS251 .. 1.15
14lS365 .. 1.75
14lS)6S .. 1.75
14lSl68 .. 1.75
14LSJ90 .. 3 ,15

74H SE RI ES
14>100 . , ... .33
74>1 01 . •... .35
14>104 •• , • . .31
14>1 10 •.••• .33
14>12 1 , •••. .33
14HJO 33
14 >140 , .33

745 SER IES
14.S04 , •••• .45
1~O .•... .30
1"51U • • . Z.lS
1"5 ' 51 • . . Z.OO
1"51 15 . . . Z.lS

141 77 1 .35
14 ' 80 .'5
14'81 3 .15
7418Z 15
74191 1.SO
14192 159
1419 3 ..•. 1.4 5
74194 1,45
74196 1.:25
74199 _.•. Z.:25
74283 . . . 2.:25

74LS SERIES
14 lSOO J9
14 lS02 39
14lS04 45
14lSOB 39
14lS'O , ,39
14l S11 ,39
14 LS20 ,39
14LS21 , 39
74LSn . . 39
14 LSJO . . .39
74LS31 . , " .45
74lS38 , .45
14lS74 65
74lS90 95
74 LS93 ,9 5
74 LS l 13 ,19
74 LS l 14 65
74LS1U . . l .SS
74 LS 13l1 45
74LSl39 45
74 U 15 1 . 1.515

106 50
l QO 50
' ..2 1.15
7 1.15
7_ 45
7'" 1 ,49
7490 .•.•.• 60
7.,2 • • . • . . .110
74 9 3 80
7494 95
7495 90
1496 85
14100 1 .25
14104 .45
14'05 ,45
14 '01 SO
74 12' .. , 55
741 Z2 ,60
74123 . ' , , 1.05
741 2 5 •• , ...65
74141 . , . 1.25
74 '45 . . , . 1.<15
74148 , . , , 2 .<15
141SO .. •. 1.10
74151 •• . . 1.00
74 153 • .• . 1.35
1415<1 .. • . 1.70
74155 • .• . 1.35
74156 .... 1.35
74 157 •••. 1 ,35
14160 ., .. 1.35
7"'1 1,45
1·" 62 1 ,SO
741li4 1.10

I\IO~ I 1O~S31 14~5'31
,

2 DualDigital
12-24 hour clock kits

MOon "' lOlS '
s .t; ......... LEO> n.n....... b _ ..............~h ••ocI
" ',If• .G._ '" "'<Nod""," _ . 5el ON _ • •• GAtf
.... . ' _ '0 _ I " Or ...... 24 _ , do ...... 12
ho.. on ' ... 0' _ F__ t-•.- to.. "' ..t , . ' ... _

E_ clodo. .. co _ _ d ~ _ " 2"'~ ••" .
!I "~. Co_. Ie"$44 .115

MQOELIIoL0 7
F_ ..."", .3 ... _ •__v . e- KI _ b''''
...._ ,._ • •_ . W _ ....
_ to .... __. eao-oo 710" • :r . 1 10 " , e-_ • •
n • .95 .

7400 SE R IES
1.-00 11
7401 11
1402 -20
1.003 ..•..• -20
7_ 25
1_ 25
1_ <1 5
1401 _~

7408 . _ .•• . .2'5
7<11 0 • •• ••• .10
7.11 .. . • • ..30
7413 IIS
1414 . •. •. •.70
1416 ... • •..• 5
7411 .. . •.. .4 5
7 410 ... . .25
7 4 21 .. . .. . .• 0
1425 , .45
7427 ,40
7430 ... . . • .20
7412 .... .• .32
7437 , &0
74J8 I,G!;
7444 •.. .. 1.10
1 445 .... . 1.10
1446 • • • . . 1.45
7 447 . . . . ..90
7448 . .•.. 1.15
7450 .• .. . ,!;O
7451 .•.. , .20
7453 • .•. . _.20
74 50' . • • . • • 10
7460 20
' 410 ••.... ,4 5

Freq uency co unter kit w it h mem ory sim ilar to abolle but
without d igita l clotk $99 .95.

Assambled uni t .. , $ 139.95
110 V ec p ower supp ly $5.95

Frequency Counter and digital clock kit in one cab inet
1 20< 24 ho<.M' F, ,,,,,,..... <1:1....' .
d9' a1 doo; k typO! 100 >1, to «l M>1,

SO• .3d;SPU. LEOS IICCUfKt .000 '"
Switchable fr om co unt... 10 clock. Oock maint ainl time
whi' e frequanc:y cou nter II in u... Can ba w irfKI for aither 4
or 6 d igit clock. Small l iza makes att rae tiva unit for auto or
boat . Operatal on 12 lIo lt DC. Plug in power IUPply il
a lla ilabla for 110 IIQIt AC use. Comes c:o mp la te w ith
instruct ions. Cabinet and all pan s assembled unit ...
$ 139.95. Optional 110 volt AC su p ply $5.95
K it o nly $99.95

Aktelco present s a

".
'"n,
'"W ~5

'",,,
""845

10.95

".".••
525

_ ..110 95

•• . .25

"""""0 5

••
'"..
"""""Q,.

IS'", !l!I
10 ,0< .9'!I,.

' 00
"",.
'"••
'""""•

' 00 "''''I 11

5 "
I0 ""It
50 ",or ,

ALDELCO KITS

ZENER S

RF DEVICES

lN J46'" l NJ59
I N4J18 1o 111'16'
I N53D '" I N5lJ8
I N2910 10 I N3005
I ND05 10 I N3340

Al21 S{Gf 2151
Al2161 Gf 2181
2..3055
2113904 0,211)906
2115496 0,2106'08
UJf 3'0 1211S65S1
141 IN 109 " P•• DIP
555 l ,_
5!18 0..... S55
1119 1& 11141"1
1113' 1lI !ill 1" '"
CA Jl]8 D.' "' '''P
4060 eves
l U )Q9 ~ vo~~ ..
~,

5JU OK. "-
53T4 ClO" 01- .
.~n

211 6' 03
Ul1O! '" 14' "'... IllP 0. .......
l "'141cE l OS OII ""'P
14 0' 16 "'. IC So.. ...

2NJ) IS)W 400 " HI
2113866 ' W 400 MH,
2N ~~9 JW 115 " HI
INS590 I(MIIIS MHI
2N559 1 15W I J ~ MHI
lS CS17
l SCI216
2N6080 4W 115 MHI
2N6081 1bW II S MH/
2N6lJB2 251'1 115 MHI
2N608331]W l I S MHI
2NOO844OW 115 "'H ,
l SClJOG
2SCTlOl
1N1816

12 Or 24 hour DI GITA L CLOCK KI T USIrS ,5
displav LE D. 53 14 <; Io <; k <;hip 'in our stan -
dard c:ahinet. Fret!ze feature $18,95

l OGIC PR OBE KIT
Aldelco is now the sole
d i st r i but or o f the
OIGAPEAKE • a logic
probe kit. Now you t an
buy direct and $8I1S, "'obe
measures logic I, logic O.
and pulsing circu its ccn
ditions formerly sold lor
$14.95.

SPECIAL $11 .95

ACCUKEYER KIT. Sim
ilar to the famous ARRL
Handbook venion, Kit
includes PC bOil rd, IC
soc ken , ICs , spe.aker
switch and all parts and
instructions..

ONLY $19.95

ACCUKEYER
MEMO RY KIT
Adaptabte to I1'\iIny ktym.
Can store 2 tanned
mm.ages of 30 characters
each. PC board IC secken,
ICs instructions and all
parts. $19.95

-#26 RIBBON CABLE
Solid colors
14 Strand $ .25 It
20 Strand 45 ft
26 Strand 50 It
40 Stra nd 90 It
50 Stra nd 1.00 It

• NEW IMPROV ED
ALA RM CLOCK

Digita l alarm d ock - Six big.5 d i ~p1ay LEOs
_ New on board AC Tran~former _ 12 Hour
format With 24 hour Alarm _ Snooze
Fu ture _ Elapsed t ime indicator .
A natural for car~. tamper~ and mob.1e
home'S. Uw on 12 volt de with opt ional
crystal time base [not incl uding t abinetJ

$19.95

• CRYSTA L TI ME BA SE KIT $4 .95
Optional cabinet - in ~i mulated walnut grain
or blac k leathe• . . . . . . . . . . . . . . . . . $4 ,95
Pl a~tic t abmets - blue. black, while or ~moke

$3 .95
Red c lock fi lters . ........... • .. $. 60

VARIABLE POWER SUPPLI ES
PS-5 5- 15 11011 d<; 600 mA $6.95
PS- 121 2·28 110It dt600mA 56.95

Add $1 .00 per kit shipping

e ALOELCOBO OKSHELF
Howard W. Sams Books
TTL Cookbook
CMO S Cookbook
IClimer Cookboo k
TV Typewriter

Cookbook
Microcom puter Primer
How to Buy & Use

MIcrocomputers 9.95
..", 51 OG ,. _ . 0.... I.. """",,,,,

• FETS
40613 1.55
MPF1 02 55
2N381 9 35
2N5457 50
2N545B 50
2N5459 55
2N5485 50

• DARLINGTON
MPSA 13 80
MPSA 14 40
2W5306 50

• SCR
C 106A 55
C 106B 65
C 122B 85

• RECTI FI ERS
2 amp 50 volt 20 for $ 1.00
2 amp 10Cl0 volt l 0 fo r $ 1.00
2 amp 1500 volt .5 for 1.00
6 amp 100 volt 69
10 amp stud 50 volt .. 1.50
10 amp stud 600 volt . 4.50
40 amp stud 50 volt .. 1.20
40 amp stud 750 volt . 2.05
BRIDGES
2 amp T05 50 volt 35
2 amp T05 200 volt 50
2 amp T05 600 volt . . 1.25
3 amp 50 volt .50
3 amp 400 volt 1.10
25 amp 200 volt 1.50
25 amp 600 volt 5.50
25 amp 1000 volt 8.50

# 22 PVC St randed hook upwira
50 ' roll $ 1.00
OK Wire Hand Tool
WSU 30 5.95
WSU 30M [modified wrap) . 6.95
Battery operated wire-wrap tool
BW 630 Wraps 1t30 wire 34.95
New' Mode l BW 2628. Wraps
::26 t =28 wire 539.95
Batteries not includ ed.

A2
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S.D. SALES CO. P.O. BOX 28810 -A DALLAS, TEXAS 75228

* Imsai - Altair "A" Compatible Kits *
Dealer inquiries welcome on these items:

Z-80 CPU BOARD 4K LOW POWER RAM

$89.95
kit

IMSAI AND ALTAIR 8080 PLUG IN COMPATIBLE , USES LOW
POWER STA TIC 21102 _ 1 SOOns. RAM 's. FULLY BUFFERED•
DRASTICALLY RE DUCED POWER CONSUMPTION. ON BOARD
REGULATE D. ALL SOCKETS AND PARTS INCLUDED. QUAL
ITY PLATED THR OU GH PC BOARD. For 250 ns RAM', add $ 10.

THE WHOLE
WORKS

~, ....... ,_ .... "'.II5.K IIAM K IT, W.__,""f'...' It"""" an ._1 :.-0 CoonI. Iloo. _ do __•
__ ty __, .....__ Z.. wch ...
• ' , 1 1!l8 _"-'_. -... 'Y."'" __ hom ..
.._5VDC_. .... ... _._... -.._.__dd'_ •• _ __
'_'" .... , ..... Cf'U_d .... _ _ Ml Wo_
p ..... TR UI 5 'toIe __d . to ..... -. .., __ ""..Ii", ,. _
0.-.. -.. _ _ , __.,. , __, 11ooi_ iO _ ._ .....__ __ ___ -. -.., _ _ ••._ .. ,' .. _..-._t.><_o' ,._ 01 __
• _ 'i = _ ." ...__, ...., ."" _ ......_ on
..._ "'",_ , __ K,,_ Z.... _ ""'''-'S. K., ,,,_
...... z....z . z-ao CI>.p &~ - S49.95;Add S5.DO I.... Z-80A

Z-80 M.nu.ol _ $7.SO s..-~_

Complete kit - $149.
NEW! DESIGN CONSOLETTE KIT - $89.95

S ,U. Sale!. annOU1KC"> Ihe i 'lC'~~n";' e .. a) In bea l the wire "-.:Ip ju ngle . Our b t.....1 lit gi.C'" )011 11-1 ",)Ide~, qu id ; conl'M"('t terminals. enou~
for eoigh l 16 pin les a nd pro. ides 50 " S common 00"';malri~ . lIa, mgu lalN +5 VIK' and + - 15VIK'. all at 1 .·\ \I P. Vollagt" regutanon at !()()' .
AI'OO indudC'" I l'ol'C genera t"r u riable from 10hz 10 50mh l and ,0 1 sec . I.. 100 llano .......on<k. Ge lK'Tll UT outptJt is +5V. In kit Ic jm onl)' :;...d
ind o"'''' all parb , ......l r b ; fronl p:u..-l me3'>O res 7'..··, 8'..... and h~nl .. are . <:a..... no l auilahle .

CAR/BOAT KIT '(I,Wl

$34.95 9ttJl1-!
1TIJJ.4i.G to r01Jlt 80M!

MUSICAL HORN
__ _ _ . Ploy. _ ',om -... to L4'IIl_",.
Chantoo _ in __; _ od .tolo _" _ . Sl_ ... <UtI__
•__ . , SG.95 _ . Cy__ ' _ ...- - __• _ ,,_ . ... . _ ,
,_ " . ' ......1 0... --. ........ood ..'", _ . 5,-.. ..._ ....._ , D" tlf
_ f.fS Of HlCAS _ DOl W'SCDNSlN _ VANKH DOODLE DA NDV _ NOTRE
DA"'E F 'G"lT SO NG _ P'NlC PA PIIT"lfA _ AGG' f WAA SOf<lG _ APllCHOJIS
AWAV _ NfY f A ON SU NOA V _ BR ' DGE OY EA AIYER O U, _ eANOV MAN _
Suo>d..~2 n'C," I """'_.. _Md, P_ hewn ...~_ ,......_ . " .

HOME KIT
$26.90

lC" __.. ._
IT..... , _

io _ . _ I.-.to _ " ........ ,e.n_ ." _ ...... _ .. __
_._ ITom __ _ n " ...
...._ • _ ......-. _ IT ,

J.ihUJ.d Q~!
$9.95 kit

6 DIGIT ALARM CLOCK KIT
w., I _.oc bon.. , A_",-,,, , ,,' , , ,.,.., '" 'C '_noIotV, f ' ' L" ,on,. Du" 1\'" d '..,•• _ , .
!oQ2'roQ clock cIT,p, , ,C. ........ , d,,_. SCR d,G" d"-.. G,.." ",pl,,_ eo"'''''''''''''. Mo.. ' '• ..,d _ '0 b.. ild. K,' In<l.......'
"-'. ,,"," ,• • _ , l. F"" P.C . b_d odd $3,00 , AC lCFM Il odd SI ,!oQ, Do"", con..... .. ,,~ Non·A I.,m k ' d b. 0'" com"''''o,,1 flom ''''' .,........... _.oo;d ,IT. 531. ' NEW! W' TH J UMBO LED IlE ADOU TS'

11.000 MF D
SOWVOC

Compul• • G,_ c.,p
13.00 '-

...., _tv ........, RAM'S I...... ,...., . _ ' ... """0< "", '............. -. ,__. w. ... _'o 0 ' _

2 'L02·1 L_ p_ Su_ f RAM ',. A' _ ' 0
ST RETCH.-, _ 1.._ 111>0_" _
,........ '...... o ftl

28 PIN SOCKETS
3 I.". S 1.I1O

)9MFO
16 V Mollory
Elecl.olylic
15100 $1 .00

THERM ISTORS
MEPCO - NEW!

1.5K OHM

DISCCAP
ASSORTMENT

P.C, Loodt. A' '.' "
'0 d ill.,on, -.'u••,
' nc' ud.. ,00 ', .Q1 , ,05
P'g , " , h., 11.nd.,d
" 'u",.

5/$1.00 60/$1.00

500ns 8/$12.95
250ns 8/$15.95

FACTORY PRIME!
21L02-1

40/$1.
1 N4oo~ · IA

' 00 P' Y

*

P.C, LEAD
DIDoES

IN.14111 N9 1.

100/$2.

Sped.aJJ
200/$2.

RESISTO R
ASSORTMEN T

'-'w 5'. & 1m. PC
,_ , . A \/00<1 mi. o!
-" go. ' Spo,i."

3.579545
MHZ Timo
s.a.. Cry"'~

S1.2S

*

POWER
RES iSTOR

15 OHM
>OW
OV

CLAROSTA T

75<1: ea.

s .. , o~ S W HCH
A"o<' mo,,'

O g , _ , ..II.. . ""'U <M'
m'o '.,u'. ood "","..""n•. " 00" .M ",g Ul·
po,""o" uoll ' . A" 0_

10/$40. $4.95 ea.

FACTORY PRIME UN ITS' BRAND NEW'
1.5 Micro·Seconds Accen Time.

4/$1.00 12/$1.00

AMD-1702A
fI"1t 1adJJ!U( 7~

I QQQ .... 0.",., C,.,
" "'" ,. w v oc up,, ,, ,,, ' 1>'0 .. II" PC
,••d'. "'0" ."PU'" ,."
... "" ""bb. .....

le 's from XEROX

7-193 - 26c
7-1121 -22e
7-1123 - 32e
7-II S1 - 'k
7-1 155 - 22c
7-1 193 - 3 Se
8233 - 3Se
Imel - 1302 - -ISc

1-102 A Shih Regulator - SO<:
MHOO2SCN - sSe

7·130 - ge
7-1-10 - ge
7-1 37 - 10<:
7-138 - 10<:
7-1S 1 - 'k
7-17-1 _UK
7-175 - 2-1<:
7-186 - 16c

MK503S7-SB.S5
S.D. """" E_' E_ .._ 'c. ,_ ' " __
~ _ '. ~ _ •. 119/100 _ . "-focI l ... _ ,_ ........ _ 0 " '"" ....
~__ ..... tt_.

MOS 6 Digit Up/Down Counter
*3"''' DIP. l_._......__, .F__, _ Lf D _ * _ .
.... _ --.. ' 11 YOC TyPE __~. .... ' '" _._......., "*" =. ............... __.__.BCD .....__• _ ... ;,,_ "'"""
_ ... . CMOS • ,-,-", I_Z. _ nt __" " c , .

$12.95
Teus Residents Colli Collec t :

CALL IN YOUR BANK·
AMERICARD OR MASTER
CHARGE ORDER IN ON OUR
CONTINENTAL UNIT ED STATES
TOLL FREE WATTS LI NE;

> 1

214/271-0022

BOO 527 3460

TERMS:

~r:Bade
GIJ.QM.II.I.u!

NO COD'S. T EXAS RESIDENTS
ADD S% SALES TA X. ADD 5"
OF QRDER FOR POSTAG E &
HANDLI NG. ORDERS UNDER
smoo ADO 7Sc. FOREIGN
ORDERS US FUNDS ONLY!

Orders over $15. - Choose $1. FREE MERCHANDISE!
S2
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lN914
1N4004
1N4005
1N4Q07
lN4148
, N753A
1N758A
lN759A
1N4733
1N5243
1N52448
1N5245B

OIOO ES/ZENERS
ioov lOrnA
400v 1A
60Dv 1A

iooc- lA
75v lOrnA

6.2v z
10v z
12v z

5.1 v l

13v z
14v z
i s , z

.05

.08

.08

.15

.03

.25

.25

.25

.25

.25

.25

.25

SOCKETS/BRIDGES
a-pin pcb .25 ww .45

l q-pin pcb .25 ww .40
16-pin pcb .25 ww .40
t a-cin pcb .25 ww .75
22·pin ccb .45 ww 1.25
24-pin pcb .35 ww , .25
2B·pin pcb .35 ww 1.45
40-pin pcb .50 ww 1.95

Molex pins .01 To-3 Sockets .25
2 Amp Bridge lOO-prv 1. 20

25 Amp Bridge 20o.prv 1.95

TRANSISTORS, LEOS, etc.
2N2222 NPN .15
2N2907 PNP .15
2N3740 PNP l A GOv .25
2N3906 PNP .10
2N3054 NPN .35
2N3055 NPN 15A 60v .50
TlP125 PNP Darlington .35
LED Green, Red, Clear .15
D. L.747 7 ses 5/8" high com-anode 1.95
XAN72 7 seg cern-anode 1.50
FND 359 Red 7 seg com-cathode 1.25

CMOS
4000 .15
4001 .20
4002 .20
4004 3.95
4006 1.20
4007 .35
4008 1.20
4009 .30
4010 .45
4011 .20
4012 .20
4013 .40
401 4 1.10
401 5 .95
4016 .35
4017 1.10
4018 1.10
4019 .70
4020 .85
4021 1.35
4022 .95
4023 .25
4024 .75
4025 .35
4026 1.95
4027 .50
4028 .95
4030 .35
4033 1.95
4034 2.45
4035 1.25
4040 1.35
404 1 .69
4042 .95
4043 1.25
4044 .95
4046 1.50
4049 .80
4050 .60
4066 1.35
4069 .40
4071 .35
4082 .45

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
741 1
7412
7413
7414
7416
7417
7420
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472

.15

.15

.20

.20

.15

.25
,35
.55
.25
.15
.1 0
.25
.30
.45

1.10
.25
.40
.15
.30
.45
.1 5
.30
.35
.35
.25

1.1 5
.55
.85
.4 5
.80
.95
.95
.95
.25
.25
.20
.25
.40
.45
.45

7473
7474
7475
7476
7480
7481
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496

74100
74107
74121
74122
74123
74125
74126
74132
74141
74150
74151
74153
74154
74 156
74157
74161
74163
74164
74165
74166
74175

.25

.35

.35

.30

.55

.75

.95

.95

.30
1.35
.55
.95
.95
.40

1.25
.60
.80

1.85
.35
.35
.55
.55
.45
.35

1.35
1.00
1.00
.75
.95

1.05
1.1 5
.65
.85
.95
.60

1.50
1.35
.80

74176
74180
74181
74 182
74190
74191
74192
74193
74194
74195
74196
74197
74 198
74221
74367

75108A
75110
75491
75492

74HOO
74HOl
74H04
74H05
74H08
74H10
74H l 1
74H15
74H20
74H2 1
74H22
74H30
74H40
74H50
74H51
74H52
74H53J
74H55

T T
1.25
.85

2.75
.95

1.75
1.35
1.65
.85

1.25
.95

1.25
1.25
2.35
1.00
.85

.35

.35

.50

.50

.25

.25

.25

.25

.35

.35

.25

.30

.30

.25

.40

.25

.25

.25

.25

.15

.25

.25

L
74H72
74H101
74Hl03
74H l06

74LOO
74L02
74L03
74L04
74L l0
74 L20
74L30
74L47
74L51
74L55
74 L72
74L73
74L74
74L75
74L93
74L123

74500
74502
74$03
74504
74505
74508
74510
7451 1
74$20
74540
74550
74551
74564
74574
745112
745114

.55

.75

.75

.95

.35

.35

.30

.35

.35

.35

.45
1.95

.45

.65

.45

.40

.45

.55

.55

.55

.55

.55

.40

.35

.35

.35

.35

.35

.35

.25

.25

.45

.25

.40

.90
1.30

74$133
745140
745151
745153
745157
74$158
745194
74$257( 81231

74L500
74L501
74L$02
74L504
74L505
74L508
74L509
74L510
74L511
74L520
74L521
74L522
74L532
74L537
74L$40
74L$42
74L$51
74L574
74L$86
74L590
74L593
74L5107
74L5123
74L5151
74L5153
74L$157
74L5164
74L5367
74L5368

.45

.75

.35

.35

.80

.35
1.05
.25

.45

.45

.45

.45

.55

.45

.45

.45

.45

.40

.25

.25

.40

.40

.55
1.75
.65
.75
.75

1.30
1.00

.95
1.00

.75
1.20
.85

1.90
.85
.70

INTEGRATED CIRCUITS UNLIMITED
7889 Clairemont Mesa Blvd. San Diego . CA 92111 (714) 278-4394

All orders shipped prepaid No minimum (Calif. only)
Open accounts invited COD orders accepted

Discounts available at OEM Quantities
California Residents add 6% Sales Tax 19

Free 24 Hour Phone 800 -854·2211 MasterCharge I BankAmerieard

9000 SERIES
9301 .85
9309 .35
9322 .85
95H03 .55
9601 .75
9602 .50

MEMORY CLOCKS
745188 (S223) 3.00
1702A 7.95
MM5314 3.00
MM5316 3.50
2102·1 1.75
2102L·1 1.95
TM 5601 1NC 6.95
8080AD 15.00
8Tl3 1.50
8T23 1.50
8T24 2.00
21078-4 4.95

8266 .35
8836 .95
MCT2 .95
8038 3.95
LM201 .75
l M301 .25
LM308 (M;ni) .75
LM309H .65
LM309K(340K·5).85
LM310 1.1 5
LM311 D(M;nil .75
LM318 (Minil .65

L1NEARS. REGULATORS, etc.

LM320K5 (7905) 1.65 LM340T·24 .95
LM320K12 1.65 LM340K·12 2.15
LM320T1 2 1.25 LM 340K·15 1.25
LM320T1 5 1.65 LM340K·18 1.25
LM339 .95 LM340K·24 .95
7805 (340T·S) .95 LM373 2.95
LM340T·12 1.00 LM380 .95
LM340T· 15 1.00 LM709(S.14 PIN) .25
LM340T-18 1.00 LM711 .45



W a t c h lo r our ,up e r ma r k et ba rga in, each month'
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15%OFF
25%OFF

B ARNEL KIT U 2a I)
$OUND TRI G;RSl-
3 lor ~ -:,>,fJ
$1.98 IB"- '-~
..If.... "ap" ....." .... e••••
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$1.98
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100' ' ~ .p,o.
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MINI TRIM POT $

30 for
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150 for Ca,.No
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POWER TRANSISTOR
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0'.. . ru.'d, • • 10. .,...,.,
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HOOIIUP WIRE
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""" . p ......, '.'0 4" ' 0 • •
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B A RREL KIT Ha2
JUMlIo RED LED $

15 for $1.98

Save",
N"",

POLY PJ\I(S® ~ilRTL'6'S
EL ECTRONIC S U PER M LARGEST

DISCOUNT ARKET
OCTOBER 1977 73 MAG . SPE CIALS

POLY PAKS
P.O. BOX 94.2:A LYNNF'IELD, MA. 01960
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o Cat . No. 10A3971
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. 5 watts per c h a n M I ~
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R1S

Cer t ified c heck o r m o ney o rder o n l y 
S O CO D K

•

PRI CE $39.95 C:PSdA+l~~·~~X

Your call sign programmed at
fac tory, please be sure to state
ca ll sign when ordering.

AUTOCQDE
81 16 Glider Ave, Dept 5
Los Angeles, Ca . 90045

(213) 645-1892 A36

SMALL: 2" X 2 5/8" X 5/16"
Installation : Only THREE wires

WAR RANTY
Returnab le for fu ll refund within
ten day tri al period. O ne year for
repair or replacement.

PROUD OF YOUR CALL? ..
WORRIED ABOUT THEFT?
Ident ify yo ur FM transceiver with
au tomatic code on each trans
mrssion .

R.ney HR-212
R...,.ncy H R·lB
R19fInCY HR-312
A_ncy HR ·2MS
S.B .L
Sonar 180 2 -3-4 . 3 601
Sta nda rd 146/826
Standard Hori.o n
Swan F M 2X
Tempo FMH
Trio /Ke nwood
T' IO /Kenwood TR2200
T, io /Ke nwo od T R7200

C 18OJ9 IoH ·1 46
Drake TR ·2 2
Drake TR -33 1' K only l
Drake T R-12
Gena""
Heathk it HW-20 2 1
(ree on lv )
H83thk it HW-2 0 2
l co m/V HF Enll
Ken lWilson
Lafavett" HA.·146
Midland 13·505
RfIge rn;y HR -2

2 METER
CRYSTALS

MANY
IN STOCK

HOI.IX DISTRIBUTORS
P.O. Box 436
Dunelle NJ 08812

$3.95 EACH - IN QUANTITIES
OF 10 OR MORE, 13.50 EACH

FOR THESE RAD IOS ON
STANDARD ARRL REPEATE R

FREQUENCIES

Armchair Copy

Shortwave Listening
Our ONLY occupation is
supp ly ing everyth ing you
need to tune the medium wave
and shortwave bands-and
identify what you hear. OU f
NEW mini-catalog deta ils
Harlo w Wad ley , Drake a nd
Yaesu receivers, WORLD
RADIO TV HANDBOOK, logs,
receiv ing antennas & tuners,
cali brators, FM or TV guides.
AM pattern maps, QSl
albums, ITU publi cations,
RTTY displays, CONFIDEN
TI AL FREQUENCY LIST,
clocks and a ll SWL books .

GILFER ASSOCIATES, INC
P.O. Box 239, Park Ridge. NJ 07656

G6

214



SST.,0

•

NEW I
'®> 'for '77 - .."••

Onlv •
$145

• • "

• - •- --- - •
less batteries
and crysta ls

ECM-58 MK·II fm modulation meter
• 0-6KHz peak reading lin e ar seale, meets
commercial standards
• O perates 2 5MH z t o 5 0 0 M Hz
• Crystal controlled for easy operation
• Audio/scope out put with earphone

• O ptio ns: NICAD power PA K $ 34.9 5

Charger $2 9 .9 5

Write or call for complete in f o r m atio n .
Send check or mone).' order for $14 5
plus $1,75 for shipp;nll. Indiana resi·
dents add 4 % sales tax . Cr).'stals for
146.94MHz : $4.95. Ail other trea :
$7.9 5.

ECM Corporation
4 12 N . Weinbach Ave .
Evansvi lle IN 47 711
812·416·2121 E l

SST T-! RANDOM WI RE
ANTENNA TUNER

AJlband OPlr, lion (/ 60 · 70 ~t,,.) with any random
I~"gth o f wi",. 200 waft out put power c. p.>b i/ity 
will wo rk with "i,/ually any (, ..meeiver. Ideal for
par/lib/a or home oPeration. Great for apartments and
holel fooms - simply run a wire inside, out a window,
or anyplace ""ai/able. Toroid induetof for sm../I sire:
3X4·IJ4X2·3/B. Built-j" neo n lune.,;p indicator.
SO-239 connector. GUitl"lHIteed fo r I yr.• 10 day trial.
IF NOT SATISFIED RETURN FOR A FULL
REFUND' COD OK BY PHONE

TilE OR IG INAL RANDOM
WIRE ANTENNA TUNER - in
use by amateurs for 5 years.

COMPACT • •• only $29.95
EASY TO USE """"~'O ,~oo UlE. TA ' ' NUl " "

Electronics, (213) 376-5887

P.O . Box 1. La wn d al e CA 90260

rD & V RADIO PARTSl
12805 W. Sarle, Rlt2 Freeland , Michigan 48623

MIL LEN

10031 Counter Dial 28 .10
162 50 4 3.25 16520A 24.75
261 0 0R M •. . 10.20 19335 14.90
34107 . •. . • • • 1.4 0 34108 • .• . . . . 1.40
34154 4 .30 34156 5.85
34300-500 1.05 34300-1000 . . 1 .10

CARDWELL CONDENSER CORP.
149_8 11.15 160· 130 3.75
154·10 .• . . . 38.10 154·507 50 .85
167-3 •.•.• .• 6.90 167-12 .•..• 15.75
167·21 ••••. . 7.65 167·22 • . .•. . 8 .90
167-53 . .••• 16.95 154-30 31.90
APC·50B .... 5 .25 APC·140B 5.75
HF-60 • .. . . . . 6.90 HF·140 7.05
MC-250·M • . 13 .65 MC-325-M . . 17 .55

E. F . JOHNSON

189..()501..()05 thru 0509 Series .... 1.35

B&W MINI - aUCTORS

3018 2.053019 2.15
3022 • .. . . .•. 2 .35 3025 ••.. . .. . 4 .45
3027/3907·1 . 4 .55 3029/3905-1 .5.05

NO MINIMUM ORDER
$ 1.35 S HIPPING USA 8< CANADA
FIRST CLASS ST AMP FO R FLYE R

Are YOU
a computer

hobbyist • 4 u

-
• yet?
=

o YES! Start mr one r ea, Kilobavd .ub>cnprion fo, $/5 ..... th the n ext published
,,,,,,,e.

$15.00 encl""ed. 0 Cnh 0 Check 0 Money Orde,

8ill' 0 Maste, Charge 0 8ankAmericard 0 American E><press

73/1 0/77

Zip

TRY A SUBSC RIPTI ON

T he cover price is $2 (that's $24 a
yead , but the subscription rate is
only $1 5 fo r the yea r . . . a saving of
$9.00. You can pay for it with your
credit card (BankAmericard, Master
Charge, Ame rican Express) Or you
can even be b illed directly . Send in
the be low coupo n . . . 0' call TO LL
FRE E 800·258·5473 lduring off Ice
hours). Plea,e have you r cred it card
handy.

Your subsc ript ion will sta rt with
the next published issue, so allow
about si ~ weeks for any apparent
action. If yo u VoOuld like to be filled
in with the back issues they are $3
each and at last count some were still
available.

State

put.boROUGh NhOMSB

Inte rbank #

Toll F ree S ubscr ip tio n Number (BOOI 258-5473

[1:01;:·£0

Name c,,' _

Add,,,,:,,:.::= = = = = = = = = = = -;;;;;:::= = ::-;; = = = = = =-__CiW_

CONTROV ERS IA L?

You bet! KilobaUd calls a spade a
spade, with no pulled punches.

DO YO U WANT TO LEARN COM·
PUTE RS?

Some magazines emphasize OEM
systems .•• some are written more
for computer scientists ... Kilobaud
is written for and by its readers . . .
the hobbyists. You'll find great
articles in there by well known hob
byists such as Don Lancaster ••• Don
Alexander . . . Pete Stark ... Dennis
8rown ... Hal Walker •.• Art O>i1ds
... Sheila Clark ... and many more .
T he emphasis is f un.

KIL OBAUD IS BRAND NEW

Tha first issue was January 1977
· • . and the magazine i$ the fast est
growing and best accepted m3113zine
in t he hobby computer field already.
You doubt that? Just st op in at any
..abby computer store a nd ask any
one you see. Kilobaud is outselling all
other magazines combined . . • which
says something consider ing the covar
price of $2. It 's full of good articles
and has a sense of humor. There are
more articles in Kilobaud than you
can read in a day .•• most readers
comment that Kilobaud just has to
be read from cover to cover and thi s
takes several days. It 's packed.

MAK E'MONEY

Perhaps you've been thinking of
the computer hobby as a way to get
into a small business. Why not ? Th is
is go ;ng to be an enormous field in a
couple of years and you can bet that
etese on the ground floor will have
the best chance lit t he gold ring.
Kilobaud will help you learn how to
get into manufacturing to
be<:ome a dealer a manufacturer's
rep rese ntllt iw a ""rvice bureau
· .. a writer . Never before has the",
been an opportunity like this ... 90

don't muff it . .. grab hold and start
II"1:ting your feet weI. It'll not only
pay off well in t he long run, you'll
haw a ball every minute of the way.

If you are like the rest of us
you'"" been reading about microcom
puters . .. you'", e~cited about them
• .• but there is so much to under
stand and it all seems so compl icated
that tllere is no way 10 understand it .

Hogwash.
A brand new magazine is being

published for computer hobbyists ••.
for people who are beginners . ..
neophytes ... novices : • . people
who ha"" no idea what a ""crored
interrupt is, but just the same want
to learn about computers and have
fun .

A home computer system can
cost you a bundle if you don't know
what you are doing. Kilobaud could
save you a lot of money ... others
have learned the hard way. Kilobaud
is a sort of giant club newsletter for
computer hobbyists .•• a place to
tell each other about the problems
they've had .. . and t he solutions. It's
a magaz ine filled with great articles
· •. all written SO you'll be able to
understand them l for a change).

You want to know about hard
ware? Read about t he new MITS
Z-80 CPU in Kilobaud, simply ex
plained by the chap who designed the
circuit. Or how about the best-selling
TDL Z-BO CPU .. . the designer has
written about it in Kilobaud 100.

You're wondering about what cas
""tte system to u""? You can go
crazy on this one .•• but before
flipping out, read the Hal Walker
article in Kilobaud and find out what
the problems are ... and the sore
tlOns.
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Si nce th ere's li tt le to get stale In back Issues of 73 (our
magazine IS not padded . .. like ot hers .. . with reams of
activity reports), you 'll have a fantas t ic time read ing them.
Most of the articles are sti ll exc iti ng to read ... and o ld
ed itorial s are even more fun for most of the dire predict ions
by Green have now come to pass. Incentive licens ing was every
bit the debacle he predi cted ... and more. You 'll really get a
kick o ut of the back issues.
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The ONL Y Complete License Study Guides
_ NOV ICE ST U DY G U IDE - Here is a completely new study guide and reference book for Ihe potential ham. This is no t a question /answer
memoozericn course. Electronic and radio fundamenlals are presented and explained in an easv-to-uocerstenc fash ion, preparing the
beginner for the Novice exam. Includes the latest FCC amateur regulat ions, as well as app lication forms. Easily the best path into the
exciting world of ham redlol $4.95.
_ GEN ERA L CLASS STU DY GUIDE - A complete theorv course lor the prospective General o r Technician. This reference explains
transistor, amplifier, and general radio theory , while preparing the Novice lor the " b ig" ticke t . Alter gett ing your ticket , you'll use this
guide again and again as an electronic reference source. Not a question/answer gu ide that becomes oared when the FCC updates the amateur
exams. $5.95.
_ ADVANCE D CLASS ST U DY GUIDE - Ready t o upgrade your license? To prevent retaking the FCC theorv exam, you need the 73
Advanced Iheory guide. SSB, antenna theory, transmitters, and electronic measuring techniques are covered in detail in this eesv-tc-tonow
study guide. Special modes and techniques, such as RTTY , are also treated. An engineering degree is nor necessary to master Advanced
t heory _ Iry this book before visil ing the examiner's office! $3.95.
• EXTRA C LASS LI C ENSE STU DY GU IDE - Before going for y ou, 1 x 2 call , it pays 10 be a master o f the Extra class electronic theory.
This studY guide is the logical extension of the 73 theory course. All t he t heo ry necessary 10 pan the exam is presented. Antennas,
t ransmi5$ion lines, swr are discussed, as well as noise, p ro p aga t io n , a nd specialized communicat ion techniques. Th is book is not a classroom
lecture or memoriza tion guide, but rather a log ical presentation of the material that mus t be understood before attempting the Ext ra exam.
Save yourself a re turn trip t o the FCC and try the 73 method finll $5.95.

•

••
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•novice
theory

tapes

you for the rest of your lile ! Can you afford to take your Novice exam without f irst listening to your tapes?

Sta rtl ing learning Breakthrough
You'll be astounded at how really simple the theory is when you hear it explained on these tapes. Three

tapes 01 theory and one of questions and answers from the latest NoviO! exams give you the edge you need to
breeze through your exam.

73 is interened in helping gel more amateurs, so we're giving you the complete set 01 our tapes fo' the
incredibly low price of ON LY $15.95.

Scientists have proven thaI you learn faster by listening than by read ing because you can playa cassette
tape over and over in your spare time - even wh ile you're driving! You get more and more info each time
you hear it.

You can't progress without solid fundamentals. These four hour-long tapes give you all the basics you'll
need to pass the Novice exam easily . You'll have an understanding of the basics which will be invaluable to

NEW CODE SYSTEM - Four Speeds Available
6+ WPM Th is ;s t he practICe anywh er e, a nd you'lI be more 20+ WPM Cod", is wha t

lape for Ih e No~ , ce lind TOle n - t han prepared 10 r the IIIISY gelS you w he n you go fa. Ihe
5 WPM This is l h e bog in n;c ian licanoes. It i. made UP FCCe""m , EXIra C lass li ce n se. It il 10

n ,ng tape for peop le w ho d o of o ne sol id h o u r o f code. sent em ba rraSSIn g 10 p amc ou l lUll
nOI know t he code al aU. It a l Ihe o ffic ia l FCC st andar d 1 3+ W PM Cod" groupi because YOU d id n' t prepare
l ake. the m Ihrou gh l h e 26 (no ot her ta pe """',,e h ea r d agai n . ata b risk 13 pII" o v ou yoursel f wilh Ih" tape.
lelte " . 10 numbers lin d n a Co uses the se sta ndards. so many will be at ease when YOU Si t Tho u gh th's IS only one word
11',", ' '1' pu nctua t ion. co mpl ete people flun k the code when down in front o f the neely fan er. the code grouP' are 00
with practice every step of tna the 'll are suddenly _ unde, lived g o ve r n m e nt ,nspeClor difficull Ihat you ' lI almost fell
way using Ihe newest blitz prenure - faced wit h charac and he starts sending you plain asleep COpYing the FCC stutl
t eachong techniques. II IS Ie ,s se nt a ' 13 wpm and language a t only 13 per . Vou by compa'ison. Users re(>Orl
a lmost mi raculous ' In o ne spaced for 5 wpm}. This tap., need this e " u a margin t o ovee - ,hat thev can't bel,eve how
ho u, many people - including is nOt memori~able. u nlike Ihe come Ih e panic which is un; easy 10 per 'eallV oS w,th thiS
kids of ten - ....e able 10 zanv 5 wpm tape. SInce t he versal in the 'esl s,tuat,ons. fantast,c one ho u. tape. No
mast.. the code. The ease of code groups a.e enli'elV 'an When vou' ve 'Pent VO U, One who can cap 'll these lao"
leern ing gives conf":lence 10 dom ehar"ete rs sent ,n 9r ou~ money and t ime t o take the Can possibly fail the FCC test .
beginners who m.ghl Othe<· of live. P.actiee this one d uo test you 'll thank heavens YOU Remove all fear 0 1 the code
wi... drop out . "'9 lunch . wh,le in 'he ca., had this ba ck-breaking tape. lo,ever with these tapes.

ON LV 4 fo r $ 15.951 73 is in the publish ing business. not I&P&$. so mese e, e priced much lower th.......vone else could sell them . H .....
YOU ....r seen one hour C_It" for under $6? F or I n cle" me" add 1St! per tape ordered

FOUR TAPES for $ 15.95
$4.95 EACH

How can 73 mak e such beaut iful ceres . printed o n the best
coat ed stock, available for abou t hal f the regu lar cost?

The world and sa tellite a re printed in blue, your name,
address and ca ll are in b lac k. The GSO information is a standard
fo rm o n the back. OO MEST IC O R DERS ON LY

AL LOW 6-8 WEEKS FO R DELIVER Y.

LIBRARY SHELF
BOOK BOXES

$2.00 each
2/$3.00 - 8 /$10 .00

BUMPE R ST ICKE RS:
R A D IO AMATEURS TALK TO TH E WO R LD!!
AUTHORIZ ED VEH ICLE
SUPPO RT YOUR LOCAL POLICE

soc! each; any 3 for $ 1.00

BIND ERS - Red Binders wi th gold letter ing kee p yo ur 1976 &
19 77 7 3s safe fro m be in g lo st or damaged. Eac h b inder ho ld s
12 issues. $6.00 e a. . 2 fo r $ 11.00.

BACK ISSUE BUNDLEl 73 Megul"e CI••i.,., laues conta in ing
hundreds of articl.. a. pro j~tI . Greet for nostalgia buffs. 20
capl. (ell ditf.entl for $8.00

QSLsI
ONLY $7.50
for 250,
$ 12.50 for 500,
$20.00 for 1000!

s..... x -.- .......-_.

U$8 the order card or itemize vour order on a separate p iece of paper and mail 10:
73 RadiO Book,hoP • Peterborough NH 034 5B Be sure to inclUde Check or detailed credit ca rd information.

Note : Prices subject to change without notice on books not published ev 73 Magazine.



_ WEATHER SAT ELLIT E HANDBOOK Simp le equipment a nd
methods for gett ing good p ictures from the weat her sa t ell it e. Antennas,
receivers, monitors, facsimi le you can bui ld, tracking, au tomatic cont rol
(yo u don't even have to be homel. Dr. Tagga rt WB8DQT $4.9 5.
_ REP EATER ATLAS Hundreds o f new list ings ... by both lo cat io n
and frequency ... dual listing, invaluab le for your car ... find those
repeaters as you travel. T his is t he ON LY com plete list o f repeaters
being published. Almost 3000 repeaters listed in th is issue .•. repeaters
from all over the entire world. Only $1.95.
_ VHF ANTENNA HANDBOO K T he NEW V HF Antenna Handbook
deta ils the t heory, design a nd const ruct ion of hundreds of diff erent
VHF and UH F a ntennas . • . A prac t ical book wri tten for the average
amateur who takes joy in building , not fu ll o f complex formulas for t he
design engineer. Pac ked with fabu lous an tenna projects you can bu ild.
$4.95.
_THE CHALLENGE OF 160 is the newest book in t he 73 tech nical
library , dedicated to 160 meter o perat ing. Si Dunn provides all
necessary info rma tio n to get started o n this unique band. The
all·important an tenna a nd grou nd 5Ystems are described in detail. The
int roduction contai ns interesting photos of Stew Perry's (th e King o f
1601 shack. Th is ref erence is a must for new and experienced " T op
Band" operators. Price : $4.9 5.

- COAX HANDBOO K The world's o n ly handbook devoted exdusively
to COO K, teecnoes and eoenectors. Special pr ice o nly $1.50.

_ VO L. I COMPON ENT TESTERS .. . how to build transistor testers
(8), diode testers (31. IC teners 131. voltmeters and VTVMs 19) ,
o hm meters (8 diffe rent kinds), inductance (3 ), capacity (91. a
measu rement, cry stal checkil'lg (61. temperature (2 1, aural meters for
the blil'ld 131 and all sorts of miscellaneous data on meters .•. using
them, making them more versati le, making standards . Invalua ble book ,
$4 .9 5.
_ VOL. II AUDIO FREQUENCY TESTERS . . . jam packed full o f all
kinds o f audio frequency test equipment. If you're intO SSB, ATTY,
SSTV, etc., th is book is a must for you . .. a good book fo r hi-f i addicts
and eKperimenten rcor $4.9 5 .

_ VO L. III RADIO FREQUENCY TESTERS Aadio frequency waves,
the common dencrninetor of Amateur Radio . Such items as SWA,
a ntenna im peda nce , llne impedance, rf output and f ield strength;
detailed msrrucnoos on testing these items inc ludes sections on sigl'lal
generators. crystal calibrators, grid dip oscillators, noise generators,
dummy loads and much mo re. $4.95.

_ THE NEW RTTY HANDBOOK is a b rand new 1977 edmon al'ld the
o nly uc-to-daee RTT Y boo k availa ble. The stat e of the art has been
changi l'lg radically an d has made all previous ATTY books o bso lete. It
has t he latest circ uits, great for t he newcomer and the expert al ike ...
Only $5.95.

_73 VE RT ICA L, BEAM AND TRIANGLE ANTENNAS by Edward M.
Noll W3 FQJ Describes 73 different antennas fo r amateurs. Each desiQn
is t he resu lt of t he au t ho r' s own experiments : eac h has actually been
bu ilt and a ir-tested. Incl ud es ap pend ices covering the const ruction o f
noise br idges and antenna line tuners, as well as methods for measurin g
resonant frequency, velocity factor, and standlnq-wave ra tios . 160
pages. $5.50 .

_IC Op ·AMP COOKBOOK by Walte r G . Jung . Covers not only t he
ba sic theo ry of the IC op amp in grea t detail , but also includes o ver 250
pract ica l c ircu it ap plica ti ons, libera lly ill ustrated . 592 pages, 5% K 8 %,
softbound $12.95.

_ 73 DIPO LE AND LONG oWlRE ANT ENNA S by Edward M. Noll
W3FQJ Th is is tna first collection of virtually ecerv type of wire
antenna used by amateurs. Includes di mensio ns, configu rations, and
detai led construction data for 73 differe nt antenna t ypes. Appendices
describe t he co nstruct io n o f noise bridges, line t u ners, and data on
measur ing resonant frequency , velocity fac tor, and swr. 160 pages.
$5.50.

_ R F AN D DIGITAL TEST EQUI PMENT YOU CAN BUILD Af burst ,
function, square wave generatOt"s, variable lengt h pulse generators 
100 k Hz marker, i-f and rf sweep generators, audio Ole , a tlff signal
injector, 146 MHz sy nt hesizer, digital readouts for counters , several
counters, presceter, micr(lW3vemeter, etc. 252 pages. $5 .95 .

_ SSTV HAN DBOOK This exeeneot book te lls all about it, from its
history and bMics to the present stale of the art techniques. Contail"l5
chapters o n circuits , monitors, camerM, ector SST V, test equipment
and much more. Hardboul'ld $7, softboun d $5.

••
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_ RT L CO O KBOOK by DOllilld Lancaster. Explains the how and why o f
RT L lResi$lor-Trans istor Log ic ) a nd gives design mformation that can be put
to practical use. Gives a m ult itude o f dig ita l applications ranging from the
basic switc h to the sophisticated counter . 240 pages ; 5% x 8 %; softbound .
$5.50.
_TT L COOKBOOK by Donald Lancaster. Explains what TTL is. how it
works. and how to use it. Discusses practical applications, such as a digita l
counter and d isplay system, events counter , ejectrcn fc stopwatch . digita l
vo lt meter , and a digital tachometer . 336 pages; 5% x 8%; softbound . $8.95.
- TVT CO O KBOOK by DOllil ld Lan caste r. Descr ibes the use o f a s tandard
te levision rece iver as a microprocessor CRT t er m ina l. Explains and describes
character generation , CUr10r cont ro l and interface in fo rmat ion in ty pical,
easy-to-understand Lancaster style. This book is a required t ext for bot h the
microoomputer enthusiast and the amateur RTTY operator who dl1irl1 a
quiet alternati...e to no isy teletype mac hines. $9.95.

_ FASCINATING WORLD OF RADIO COMMUNICATION In terest ing
stories in the h ist ory of radio pioneering and discovery. Also inctudes
the fundamentals o f broadcast band DX ing. A must for every radio
amateur. $3.95.
_ PRACTICAL TEST INSTRUMENTS YOU CAN BUILD 37 sim ple
test inStrume.Hs you can make - covers VOMs. VTVMs, semiconductOl'"
testing units , dip meters. wa ttmeters. and just about anyt hing elsa you
m ight need around the tttSt lab and ham shack. $4.9 5.
_ 1001 PRACTICAL ELECTRONIC CIRCUITS Tab's new 1001
circui ts is available for only $9.95 ppd. The next t ime you want.
ci rcui t lor just about any thing, eat your neart o ut that you didn't MInd
fo r this book the first ti me y ou read about it . You'd better order tM
book right _ ay , before they run out . $9.95.
_ HOW TO MAK E BETTE R a SLs Be proud of your aSL cards ..•
haw a card w hich gets front space o n e 'olery hamshack watl . .. win
p rizes a t hamfests. The only way t o have a truly outstanding card is to
make it younelf • .. v.tI ich is easv v.tIe n you have t h is new book. $2.00.

_ WHAT TO DO AFTE R YOU HIT RETU R N PCC 's first book of compu ter
gam es .. . 48 d ilferent computer games you can play in BASI C . .. p rogra ms,
descr iptions, muchly illust ra ted . Lunar Landing. Ham m ur abi. King , C illi l 2, Gu bic
5 , Taxman , Sta r T rek , Cras h, Market , e tc . $6.95.
_1 0 1 GAMES IN BAS IC O kay , so once you get your computer up and running in
BASIC, then what? Then you need some programs in BAS IC, t hat's what. T his
book has 101 games fo r you , fr om verv sim ple t o real buggers . You get the games,
a desc rip t io n of t he games. t he tist ing to put in your com puter and a sam p le run
t o show you how they work. Fun. A ny o ne game will be worth more than the
p rice of the book for the fun you and you r family will halle with it. $7 .50,
_ BASI C by Bob Alb recht , et c. Self·teochi ng gu id e to the comp uter lang uage you
will ne ed t o know fo r use w it h your mic rocomputer. 324 pages. T his is one of the
easiest ways to learn comp uter programming. $4.95.

_TH E UNDERGR O UND BU Y ING G U ID E Here is a ha ndy guide fo r the
e lect ro n ics en thusiast. Oller 600 sources of eq uipment and lite ratu re are pro vided:
some a re m au-o roar-onfv ou tf its t hat do na t ad ve rtise. Sources are listed
a lphabe t ically , by se rvice or p rodu ct , and by stat e. The guide is cross- refe renced
for ease of use . E lec t ron ic pu blish ing houses are also list ed . Publi shed by PMS
Publishing c c., $5.95 each.

-AN INTRODUCTION TO MICROCOMPUTERS. VO LS. 1 AND 2 A t last!
Someone has f inall y w ritten a b ook co nta ining hardware de ta ils about most of the
pop ula r m icr o chips available to computerists . A n Intraducrion ro M icrocom 
poters , Vol umes 1 and 2 . by Adam Osborne Associates, are re ferences d ea ling
with m icr ocomputer archit ectu re in gen e ra l and specifically with details about
most o f t he common ch ips. T hese books ar-e no t software-orie nted. but are
invaluable for t he hobby ist who is into bu ilding h is own inter faces and p rocessors.
Volume 1 is dedicated to general hardware tl'teory rela ted to micros, and Volume
2 discusses t he p ract ical detail s of each m icro chi p. (Deta iled re view in K ilobaud
# 2 1 Published by Osborne Associates , Vol. 1 _ $ 7.50; Vo l. II _ $ 12 .50.
- 8080 PR OGR A MMING FOR LO GI C D ESI GN He re isan ideal reference for the
person desiring an in<lepth understanding of the 8080 processor. The work is
applicat ion-oriented. and the 8080 is d iscussed in light of replac ing conven t ional.
hard_ired logic syst ems. Both hardWilre and software is desc ribed. p,.aet ical
design considera t ions are prOllided for t he individ ual wishing to implement an
8080-based control sys tem. (Detailed relliew in Kilobaud ;:, I Publ ished by
Osborne Associates. $7.50.
_ 6800 PROG RAMM ING FO R LOGI C DESIG N O rient ed to wa rd the ind ust rial
user, th is book describes the process by whIch conventional logic can be replaced
by a 6800 rrecrccrceessce. Both hardware and soft wa re te ch n iqu es are discussed,
as _ II as inte rface information . Th is reference . and its companion dedicated to
8080 users, prOllide p r.lCtical informat ion tha t allows an experimenter to design a
complete micro controt sys tem from the " ground up." An excellent reference!
Publ ished by Osborne Associates. $7 .50.

U.. the order card or itemize your order on a separa te piece of paper and ma il t o :
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MICROCOMPUTER

-BRAND NEW DICTIONARY Th is new microcomputer dictionary f ills tne
urge nt need fo r a ll computer peop le, engineers, scientins, indunr iali~s,

communications people - as p rofeu iona ls, amateun, t eechers, o r students - to
become quickly ecqueinted wi t h t he terminology and nomenclat ure of • new
rewlut ion in oomputer control C& peb ilit ies in areas that perllBde most of man'.
daily act ivities.

Owr 5000 definitions 8nd e>tplanlltions of terms and oo~plS (704 pages)
rel8ting to mittoprocessors, mittocomputers and microcont rcners. There a re 81$0
separate appendices o n: progr8mm8ble calculators; math end stat ist ics de fini t ions;
ucwcnen symbols end techn iques; binary number systems and switching t heory ;
symbol charts and tables; summaries of BAS IC, FORTRAN a nd APL . ln add it ion
t here is a comprehensive electronics/computer IIbbreviations and ec-cnvms
section. $15..95.
-COMPUTER PROGRAMM ING HANDBOOK by Peter Stark , A complete guide
t o com putei'" programming and elate processing. Includes many vworked out
eqmples and history of computel'"S , $8..95.
_MY COMPUTER LIKES ME ... WHEN I SPEAK BASIC An introduction to
BAS IC .. . simple enough for you r kids. If you want t o t eac h BAS IC to 8nyone
quickly, t his book let is t he way to go. $2.00.

- SCEL BI'S GALAXY GAME FOR TH E
" 6800" .'"Ie re 's a new twist in comp uter games
by Sce.'bi Computei'" Consu lt ing a nd Robert
F inc','ey/ Raymond Edwards. The game,
-"u ala KY," pits the operator of a spaceship
against a lien cratt , as well as such w r iables as
speed, time , a nd ammunition . No two games
are the same ! This game is described '1'1
Galaxy Game fo r the 6800, published by
Scelbi Computer Co nsulting, Inc . $14.95.

_ 6800 SOFTWAR E GOURM ET GUIDE 8r
COOKBOOK If you heve been spend ing t oo
much t ime developing ro ut ines for your 6800
microprocesso r, try the new book by Scel b i
Comp ut ing and Raben Findley . This manual,
6800 So ftware Gourmet Gui de lind Cook
book , descr ibes sorting , search ing , and many
other ro ut ines for the 8080 user . $9.95.

. 8080 SOFTWA. RE GO URME T GU IDE
AN D COO KBOO K If you haw been spending
too much time dew loping simple routines lor
your 8080, t ry th is new book by SCelbi
Computing and Robert Findley . This manual ,
8080 Software Gounne t Guide and Cook 
book , d escribes sorting, searchi ng , and many
other ro ut ines for the 8080 use r . $9.95.

- CMOS COOKBOOK by Oon Lancaster,
p w . Howard W, Sa ms Company . Ano ther
winner frorn Don Lancaster, author of the
famous RTL and TTL Cookbooks. The CMOS
Cookbook detai ls the 8ppl ication of CMOS ,
the low power logic fami ly suitable for most
apphcat jons presently dominated by TTL.
The book follows t he style of the or igina l
Cookbooks, Eight chapters cover 811 facets of
CMOS logic, and t he work is prefaced by 100
pages detailing t he charactel"istics of most
CMOS circuits. The CMOS Cook book is re
q uired read ing fo r every ser ious digital eKperi
menter. $9.95.

- HOBBY COMPUT ERS ARE HE RE If yo u
lor a fr iendl wa nt to come up t o speed o n
how computers work •• , hardware and soft
ware ... t his is an excellent book. It starn
with t he fundamentals and eKplains the er
euits, the basics o f pr ogramming, a long with a
couple TVT construct ion projects, AS CI I·
Baudot , etc. This book has the highest recom
mendations as 8 teaching a id for newcomers.
$4..95.
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-THE STO RY OF COMPUTERS by Donsld
D. Spencer is to mmputer books what Dick
lind Jane is to novels •.. e xtremely elementary,
gi~s the non-comcuteost a fair idea of what
t he hobbyist is ta lking about when he speaks
com puter lingo. Attempts to eKpla in what
computers are and can do t o II spouse, child
o r env un--e lectronics-mi nded frien d . $4.95.

-MICROCOMPUTER PRIMER by Mitchell
Waite and Michael P8rdee, pub. by Howard W.
Sams Company. If you are af raid to get
involved with microcomputers for fear of no t
understanding the m, worry no lo nger! The
M ic r oc ompute r Prim er d escr ibes basic
computer theory , eKJ)lains numbering
syuems, a nd introduces the reader to the
world o f programming. This book does not
elaborate on specific systems or chips, but
describes the world of mittooomputing in
" rea l world " terminology. There is probably
no better way of gen ing invo lved w it h t he
eKciting new hobby of microcomput ing.
$7..95.

_ INTRODUCTI ON TO MICROPROCES 
SORS by Olarles Rockwell o f MICRO LOG.
He re is an ideal reference for the individual
desi ring t o understand the hardware aspects
o f microprocessor systems, This book des
cribes the hardware d eta ils of computer
devices in terms the beginner C4ll1 underst«ld,
instead of treat ing the micro chip as a "black
bOK: ' Addressing schemes, registers, control,
and memory are all explained, 8nd gener81
information about hardware systems is pro
vided. Specific systems a re not descri bed and
programming is o nly bdefly discussed . Intra 
dUf:tiOfl To Microp rocessors is a hsrdware
int ro duction .. . and a good o ne. $17.50 US
and Canada , $20 elseV'of1ere.

_THE NEW HO BBY COMPUT ERS! This
book t8kes it fro m where "Hobby Co mputers
Are Here" leaves o ff, with chapters on Large
Scale Inleg rat io n , how t o choose a mtcrocro
cesser chip, an introduction to prollJllmming.
low cost I/O for a ecenpcte-, comp ute ,
arithmet ic:, checking memory boards, a
Baudot monitor /editor system, 81'1 aud ible
logic probe for findi ng those tough problems,
a ham's comp uter , a computer aso machine
... and much, much more! Evervt hing of
interest is t here in o ne vorcrre . ready t o be
entoyed by you. $4.95.

- KI LO BAUD The Sma ll Computer Magazine scttwere & Haedwete exposed to the core . Written for
t he non -PhD c ompu ter hobbyist who wa nts to kn ow what ' s new. $2,00 each a t the newsstand, $ 15.00
for 1 year subscrip tio n . Back issues S3.00 per copy.

Use t he o rder c ard or itemi 2e your ord e, on a _epare te p iece of paper and mail 10 :

73 Radio Book_hop - Pete,borough NH 03458 Be sur e to include check or d etai led credit car d infor mati o n.
Note : Prices subject t o change .....lt hou t nOt.ce on bOOks not published by 73 MagaZine.
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• S IX T Y CHALLENGING PROBLEMS
WITH BASIC SO LUT IO NS Do na ld Spencer.
T his book provides the serious studei'l l of
BASIC programming with sixty in te res ting
problems and their so lutioos. None of the
p roblems require a knowledge of malh above
algebra and should interest the casual user 01
BASIC on hobby machines. A number of
game programs are also provided, as well as
programs for financial interest . conversions
and numeric manipulations. Price: $6.95

• SOME COM MO N BASIC PROGRAMS pub ·
Iish.-d ev Adam Osbo rne & Anoc;i.t.... 'n<: .
Perfect fo r non-technical <:omputerists requir·
ing roadv-to-use programs. Businen programs
' ike deprecia tion f orm ul . s . loa n payme nt
SOlu t ions and loan intM",t r.teli ; ma th ro u 
t ines containing st a t istical P. ck ll'il e5 and poly 
nomial deriva t ions .. . plus milCetlaoeous
programs. Most routines are short and some
provide optional stat ements tha t can be
inS&rtod in to the code t o slightly m;:> d ily th e
resul ts. Invalu able l o r the use r w ho n not an
exper ien<:ed p rogrammer. All w ill Operll"8 In
the stand-alone mode . $7.50 peperba<:k ,

• THE S EC RET GUIDE TO COMPUT ERS
Parts " 2, 3 by R uss Wa lter. Have you been
" ge Uing ready" to learn programming for the
last siK m o nths? T ired of starting at yo ur
m icro, waiting fo r some output? BilS and
bytes have you down' If you can ident ily
"";t h any of these problems and need he lp
with programming, th is series of loooks is for
you . This has taught second graders how to
program . Par t One discusses computers in
general. and after reading for ten minutes you
will be wri t ing simple BASIC programs! The
reference employs a step.oy~tep teaching
process. the end result being a working
knowledqe of BASIC.

Part Two discusses computer applications. It 's
one thIng to master t he syntaK o f a language
such as BASIC and anot her to solve problems
using the new tool. Walker discusses that
m yth ical c reature known as "logic" . and
p rovides usefu l tech n iques in problem solving.
T he ref e re nce fo llows t he hght-tlea rt ed stvre
of t he first section.

Part T h ree d esc ribes programming languages.
Eve r heard of A PL and Q USP? If not. you
will enjoy th is part of t he series. BAS IC is not
t he only la nguage used to prog ram com puters,
and as t he hobby industry grows addit ional
languages will beco me commonplace. Plan
ahead! Get in on the secret now - with THE
SECRET GUIDE TO C OMPUT ERS. Pu b
lished by R uss Walker , 7th edition. $3.50
each .

- FORTRAN PROG RAMM ING By Donald
Spencer. II you are familiar with BASIC you
will appreciate the additional capabilit ies of
FORTRAN . a computer language with most
01 BASIC's features, and much more! FOR ·
TR A N was designed for compleK numeric
calculations; and possesses extended 110 capa
bility . It is easily learned. as it is lin English
like computer language. FORTRAN PRO 
GRAMMING is w..-inen for the beginning
FO RT R A N programmer. H.s reference, in
coruuncttcn wit h the FO RTRA N WO RK
BOOK . provides the st udent of computer
languages wit h an easy m etho d of mastering
FO RTR A N. Bas ic rul es of syntax are dis
cussed, as well as t he use of "built-in"
func t ions and I/ O p rocedures $7.50,

- FORTRAN WORKBOOK By Donald
Spencer. Provides prac t ica l exa m ples and
problems to solve . Flo l'o(;ha rt i....g, necessary
fo r m ost p rogrammi ng applica t io ns. is also
d iscu ssed . A lm ost a ll micros support BAS IC 
it won't be lo ng befo re F ORTR A N is com 
m onplace . Don't miss t he p rogram ming boer
· .. learn FO RT R A N; and be ready fo r t he
oext language boom! $3 .9 5.
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Uso thO ordor card or itemize your ordor o n a
Mparate pia<:e of paper and mail t o : 73 Radio
Bookshop • Pate rborough NH 034 56 . Be su'e
to in<:lude cnece or detailed creere <:ard
information. Note; PriCM subject to <: hange
without not ice on books not published by 73
Magazine.

- CO MPUTE R DICTIO NA R Y by Donald D.
Speocer, A com pendium of computer te rms
lor beginners and pro fess ionals alike. The
Computer Dictionary by Donald D. Spencer
def ines words and acronyms used by cesn
puterists in a dear, easy to understand style.
Over 2000 defini tions are provided. This
reference is a must for the individual getting
started in the WOl"ld of microcomputers. The
CompcJfer Dictionary by Donald D . Speocer:
published by Camelot Press, S5.95.
- CHEMIST R Y WI TH A COMPUTER by Pau l
A . Cauchon. An e XCiting new chemistry book
lNhich contains a collection of t utorial, s.mu
la tion and probrern-qeoeration computer ceo
grams. T u torials provide ,ndividualization o f
assignment, i m m ed iat e evaluation of
responses and a new se t of problems with
each run . Simulations provid e models o f
lengt hy laboratory e xperimentat ion be yond
th e lim ited classroom t imefram e and entrance 
ment o f course stud ies by enccurag ing pre
laborat o ry research. Problem-gene rat ing pro 
gram s provide ind ividualized sets o f Questions
o n a given t op ic. Can be used w ith almost any
chemistry course a t the high school o r college
level. A ll programs are written in BAS IC. the
most popular and easy to learn educat ional
programmi ng lang uage . $9.95.

- TV CH O N'S 8080 OCTA L CO DE CAR D
Slide rule-like aid fo r programming and
debugging 8080 software ..• contains all the
mnemonics a nd corresponding octal codes.
Instructions are color coded to indicate which
flags are affected during execution. Pocket
sized card only 6~x3 il'lChes provides neat.
logical format for Quick reference. Back side
of card is printed with an ASC II code chan
for 128 characters p lus the 8080 status word
and regist er pair codes . A I$O available.
'rvcnoo's 8080 Hex Code Card, same as above
only has hex codes instead of octal. O nly
$3_00 each .
- FU ZZBUSTER Radar Detector judged most
dependabl e. fastest and overall BEST by
Way ne Green in a side by side t hree month
study 01 al! the o ther rada r detecto rs on the
m arke t . Specially priced a t $95.00.

- LI GHTED TRAVEL DESK Handy litt le
gadget. looks like a cl ipboard w ith a ligh t and
p lugs in t o the cigarette ligh t e r of y o ur car.
Read b ooks o r m aps easily in the car. grea t
lor note ta king if y ou come up with ideas
w hi le driving . .. helps make rid ing in the car
a litt le more e njoyable fo r kids who can use it
for puzzles or playing gam es 81 nigh t . O nly
$7.50.
• P ERI O D IC A L GU ID E FOR COM ·
PUTERISTS This is a 20 page book w hich
indeKes over 1.000 personal computing
articles for t he enti re year 01 19 76 from Byte.
Creative Computing. Digital Design, Or.
Dobbs Journal. EON. Elect ron ic Design. Elec
tronics, Interface Age . Micfotrek, Peoples
Computer Company, Popular Elec tro n ics,
QST . Radio Electronics, sces Interface and
73 Amateur Radio. A rt icles are indeKed under
more than 100 subject categor ie$. Price $2.50.

-A QUICK LOOK AT BASIC by Donald D.
Spencer . Here is II perfect reference lor the
beginning programmer. A Quick L ook at
BASIC assumes that the reader has no pre
vious program ming experience. T his boo k is a
self-teaching guide fo r t he individual desi ring
to learn the fundament als of BAS IC, t he most
common h obby ist p rogrammi ng langu age,
Price: $4.95
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a box
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In.
7$ Magazine , as thick as it is, is more like a florrywhen it

co mes to standing o n the bookshelf. En ter the new 7 Magazine
Library Shelf Boxes, sturdy co rrugated car dboard boxes which
will ho ld your magazines on the shelf and keep them from
flopping aro und.

Yes, we know all about binders . .. we have them too . . .
and we seU the m, but binders are a drag when yo u want one
copy of a magaz ine . And they cost like sin (which cos ts p lent y).

Just to be rotten (a tale n t we are trying to develop, but
which comes hard), we have self-slic king labels fo r the boxes,
not o nly fo r 73 Mdgazine, bu t also fo r Kilobaud . . . a nd for
Personal Computing, Radio Electronics, Populal" ElectrOilics,
In terface A ge, and ... yep . . . Byte. Heh , heh! Just ask fo r
whatever stickers you want and we11 throw 'em in with your
box order. Hams may wa nt our labels for CQ, QS T or Ham
Radio, if they ge t any or rhose magazines. Th is isa way you can
buy one set of matching boxes and line 'em up on your shelf ...
looks very rna: that way .

The boxes are a white color and are particularly resistant
to dirt, a real plus for while boxes. There's some kind o f funn y
plast ic finish on 'em .

You'll probably do like most people who have tried these
so far and order one or two for starters ... then get a couple
dozen. The postage on these is the killer . . . so one box costs
52.00 postpaid and $1.50 for each additional box , 7 for 510.

Unless the muga zmc gets whole lot fatter than it is right
now these boxes should hold a full year of 73 .. . or Kilo baud .

One side is cut low to permit you to see the binding of
the magazme • • • , nd note that we are now printing the
infor mation on the lop pari of the binding so it will show in
these boxes. You ca n put the boxes on your shelves with the
bindings show ing or with just the white board showing, there are
litt le marks to help you center you r labels on either side.

Your magazine library is your prime referen ce, so keep it
handy and keep it neat with these strong library shelf boxes.

r
Sen d me boxes for 73 Magazine Shelf Storage at
$2.0 0 for t he first box and S1.50 for each ad di t io nal
box , o r 7 for SID . Incl ud e the fol lowing label s :

S Enclosed 0 Ca~h 0 Check 0 M.O.

Bill : o Amer ican Expre ss 0 BankAmericard

o Mast er Charge - In terban k :

Car d :# Ex p iration date

Signatu re

Name

Addre ss

City Stil le Zip

73 MAGAZINE LIBRARY SHELF BOX ES
Peterborough NH 03458

o r call Toll Free (8 00) 258-5473
NH & Evenings (800) 251-6771 10/77

•

. . .tell us !J'IU love us
A I$o rell us your credit

card number $0 _ C<Jn enter
a subscription for you. A
subsc:ription saves you iJ

bundle of money . . . just
figure it out. Ar$2acopy
you 're spending $24 a year,
yet a subsc:ription costs a
lousy $15. Nine dollars may
nor be a lo t today. but that 's
no rea$Ot1 to just throw lt
a_VbecalJSe you don 't
Witnr to bother to pick up
rheph~.

Three yail'$ o f 73 . . . if
you figured out what that
cosrs you 'd send in a sub
scrip tion instan tly. Not
havirlg calculaton; that go out
that f/lf (allo wing for the
u_ ' inflation, increases in
pOlSt6ge, risin g paper pric~,

Mtd a new car for Wayne . . .
• copy of 13 will p robably be
15 thrH years from now/, no
one at 73 has de finitely been
able to calculare the eeecr
cost o f three m ore yean; on
the newsstand. One thing is
for sure. it's going ro be a/ot
more than the curren t three
year $36 subscription rate ,
which is an obvious rip-off.
Call in your three year sub
scription and make us rue
rhe day _ came up with
rhat lo w number.

It's toll free:

800-258-547:J
....-
is usually around during
off~ houn; to take your
ordrr, cnJdit a;rd number
(~r Charge. BankAmeri·
card or A~ican Express).
Wh jle y ou're' CJJlfing what
would it hurt to get Kilobaud
too ? And maybe iJ few books
for the ba rhroom.

If rhe line js busy tear out
the eNd bound in the back o f
the magazine just jnside
the back cover .

While you are tearing our
cards it is high time for you
to m ark up the reader's
service csrd and send that in
roo. A good response con·
vinces advertisers to run more
ads ... you get more pages
o f magazine. It 's a good
in Vtesr~nt.
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EASTERN UNITED STATES TO:
GMT : 00 0> DO • • ... 11 fa .. • 10 ZJ

b,
J. H. Nelson

.....,".... '..

A • Next higher frequency may also be useful
B ~ Di fficult ci rcu it this period
F .. Fai,
G -Good
p .. Poor

-~
"'~OC:o_L_..n
....."'Oll_
....'"A _
u .

MflCOAST
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....u l1a ..'ca
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.........11
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Peterborough NH 03458

o Paymen t enclosed
(1 extra BONUS issue)

o Bill me later
(I've signed below )

Write to :

Peter W. Dahl Co.
4007 Fort Blyd . • El Paso , Texas 79930

Telephone (9 1 5) 566 ·5365 Or (9 1 5 1 751 -4856

o Addreu change only
o Extend sub scripti on
o Enter new subscription
0 1 year $15.00

Let us know 8 weeks in advance so that you won't miss
a single issu e o f 73 Magazin e.
Attach old label where indicated and print new address
in space provided. Also include you r mailing label
whenever you write concerning your subscription. It
helps 11$ serve you promptly.18 magazine

CoII_ JOS-I T I _•••• ,. '1&5.00
0011_ S11iF-2 _ T I"' _ .•••••••• ~.oo
......_ 2OOOlI T.__ 115.00
ETO no _. T._ 12!UIII
Hen", 211. ",,'a T._ or""" UO.OO
Hot" " 2 11.-2 PI T._ , •••••• . .••.••••••• .• _•.•••••• 165.00
Hon... 211. -2'" PI.,. T lo•..- . •.... • • • , .••..•. . ..• , ••••• . .. . . • .. .•• . • . 135.00
Ho",,, 211. .. Pl• •• T g'''' 165 -00
Htn ' " 3K-A PI••• T, I ""', • . • , . . . . • • ,., • • , , . . •. ,., • • • "., •.•. • • •• • • , Hili,OO
H..,h ~••• yd., HX_ l0 T 'o,,"", .... • . ... ........... . . . .......... ••.. 95.00
G GSB·100 T,.Q.''''' , 96.00
N. ' K>nAl NCL·2000 Powe. T '''''''- .•• , ••• ,. , , .• . , , , •••• , •• 125.00Gao., G$8·201 "- T•• "".._ . . . . . . . . . . . . • .•..•.....•. IJ5.OII

HEAVY DUTY REPLACEMENT TRANSFOR MERS '

CUSTOM TRANSFORMERS

SPECIALS
PIo.. Xf MII, a;oo VAS;; • 1 ,5" !CAS r.lO VAl;; liO I'" WI liO LB •••.•. Sl!l!i.oo
Plat. XfM FI . :J5OO VAl;;. 1.0.. lCAS r.lO VAl;; 10 H WI, . 1 LB •••..•. 1Z5.OO
PIo.. )IfMil . JIOOO VAS;;. 0 .7" ICAS 115JZJO VAC 60 H l'Il- 27 L8 ••••.••. 85.00
_ XfMII .1ODD VCT. 0 ..... CCS l1 5JZJO VA{; eo H l'I• . 41 L8 ••••.••• 1~.00

fiL XFM FI . 7.5 VCT. 21.. CCS 111 VAL; 10 H. pn m " LB .• . .••••..••. Zll-9S
fiL Chot<. 1>01.... _ JO AMI' Flf f ~_t Ct\<oIo 11ZI7 _ • . . . •••••. . 8.95
DC FiU.. Chot<. 8.0 Hv . 1.5"DC ... . . . . . . . ........ • • . . . . . •.... • •.. . • • . 1&0.11II
DC Sw''''l' '''l Chok. , JO Hv . 0 .15" '0 5.0 Hv . 1.OADC . • • • • • • • , .... , •••• " 100.00
DC f ilt.. c.pocitDrs 100 MFD 1P4000 vee . .. . . . .. . . • •• ••• • $75.00
"'All hea lJy dut y r ep lace m en t transformer, are e lec t r ical ly super
ior t o o rigina l equipment (" , All tranJrformer, are manufa c tu red
to rigid co m m ercial qualit y , pedfioot ion, and each ooniu a 24
month It uo ra n tee!
Write tOOO Y for a free q uota tion Oil any t ran sf o rmer, ChoR.>. or
B<l tu lllb '" reactor ,

I name ca ll 1

I address I

I ~=_ -==-___'_'_p_____ I
I~ If you h." 00 " "' h. ",,y, p,'"' OLD_~. h"., ~
I ~ name call I
I ~_ I.... address _

L~~ ~~ ZiP__ J

Signature _

1----------- - -
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THE WORLD MAY ARGUE • • •
BUT THE UNITED NATIONS AGREES

ON YAESU, OF COURSE , ,
••
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Photo shows the 100% Yaesu station recently installed at the United Nations
Headquarters in New York City. Delegates and visitors use it for amateur radio
contacts to their friends all over the world.

The United Nations Amateur Radio Station, K2UN, includes two FT-101 E's, FL-2100B
Iinears, SP-1 01 PB speaker patches, FV-1 01 B external VFO's, YC-355D counters, YD-844
desk microphones, FT-221 R two meter all mode transceiver, and QTR-24 world time clock.
Look for K2UN on the air and get one of their beautiful QSL cards!

A similar station is in operation at the International Telecommunications Headquarters in
Geneva, Switzerland, with the call sign 4Ul ITU.

Yes , the world of amateur radio agrees, YAESU IS THE RADIO.

era ro. ,on

YAESU ELECIRONICS CORP.. 15954 Downey Ave.. P.",mount. CA 90723 (213) 633-4007
YAESU ElECTRONICS CORP., Eastern Service Ctr.• 613 Redna Ter.• Cincinnati , OH 45215
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