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PORTABLE... MOBILE... BASE STATION

TEMPO PRESENTS THE WORLD'S FIRST
SYNTHESIZED 800 CHANNEL HAND HELD
TRANSCEIVER

CHANNELS

the TEMPO
5YNCOM 51

DOES IT ALL
AND GIVES YOU

Batteries:

This amazing pocket sized radio represents the year's
biggest breakthrough in 2-meter communications.
Other units that are larger, heavier and are similarly
priced can offer only 6 channels. The SYNCOM'S price
includes the ~aff~rY._p'ack, charger, and a telescQPklg
antenna. But, far more important is the 800 channels
offerelrby the Sl.
The optional touch tone pad adds greatly 10 ils
convenience and the addition of a Tempo solid state
amplifier adds tremendously to Its power.

SPECIFICATIONS SUPPL.IED ACCESSORIES
Frequency Coverage: 144 to 148 MHz Telescoping whip antenna. m-ead battery
Channel Spacing: Receive every 5 kHz. pack. charger.

transmit Simplex or OPTIONAL ACCESSORIES
+600 kHz Touch tone pad: $55 • Tone burst

Power Requirements: 9.6 vac generator: $29.95 • cress sub-
Current Drain: 17 rna-standby audible tone control: $29.95 • Rubber

500 ma-t ransmtt flex antenna: $8 • Leather holster:
8 p ieces nt-ced $16 • Cigarette lighter plug mobile
battery Included charging unit: $6 • Matchinl30 walt

Antenna Impedance: 50 ohms output 13.8 VDC power amp itier {SJO):
Dimensions: 40 mm x 62 mm x $89 • Matching 80 watt output po wer

165 mm (1.6" x 2.5" amplifier {S80): $149
x 6.5")

RF Output: Better than 1.5 watts
Sensitivity. Beller than .5 microvolts

PrIce... $349.00 With touch tone pad. . $399.00

Top vi. ..

. ho..inll con trol.
' Shown w,1 h accesso 'y toueh ,one pad

11 240 W . Oly mpiC B lvd ., Lo s Ang eles .
931 N . Euc lid . Anaheim . c atu. 92801
Buller , Missouri 64730

The Tempo line also featu res a l ine line 01 extremely
compact UHF and VHF pocket receivers. They're low pr iced,
dependable, and avail able with CTCSS and 2-tone decoders
The Tempo FMT-2 & FMT-42 (UHF) provides excellent
mobile communications and features a remote control head
for hide-away mounting.
The Tempo FMH·2, FMH·5 & FMH·42 (UFH) hand held
transceivers provide 6 channel capabili ty, dependabil ity and
many worthwhile features at a low pr ice. FCC type acc epted
models also ava ilable.
Please call or write for complete in formation. Also available
from Tempo dealers throughout the U.S. and abroad.

TEMPO VHF & UHF SOLID STATE
POWER AMPLIFIERS
800st your signal• .. give It the range and clarIty 01
a high powered base station. VHF (13S 10 17S MHz)
Drive Power Output Model No. Price

2W 130W 130A02 $209
lQIN 130W 130Al0 $189
30W 130W 130A30 $199

'Z'N 8fI'N 80A02 $169
lOW 80W 80A 10 $149
30W 80W 80A30 $159

'Z'N 50W 50A02 $129
2W 30W JOA02 $ 89

UHF (400 to 512 MHz) models, lower power Ind FCC type
Ie<:epled models Iiso Ivaliable.

c ent. 900" "'''''·6701 Mra~~7&~vMro·714/772-9200
8 16/679-3 127



-

I

I

~ ,
••

~
••

• ~ •••• .,

Wilson
SY-3

SPECIFICATIONS

•

Sand MHz , ..• • .. . . . . 14-2 1-28
Maximum power input .• • . legal limi t
Gain (dad!; -: _ 8 dB
VSWR at rHOnance 1.3 :1
lmped..~ • •. . ..•. . • . 50 ohms
FIB "tiP; ' . . .• ....... 20 dB
Boom 10.0. 1I lengthl .. . . 2" x 14' 4"
No. of eJementsJ " . •.. . . 3
l.QngtI'St elemflrl t... • , . , . -27' 4"

Ca bI f h dl
· 2000 -Xu, ning nldlu• .. ; :1 · .;15' 9"

pa eo - an lng, watts, M.xlmummastdiameter . . .., ?:~ O.O .
the- " SYSTEM TH REE" is. the, Sutf~Mea .. • • . , .'. ;&.¥ sq,ft.
newest tri·bander avail able to Wirilflo.d'f'i lit 80 mph . -. -. 114 !bs.-

Assembled weight (lQ)prol(.I , 37 Jbs.;
the amateur. $hipping weight (approllJ • • 42 .lbs.

Dlrltl:t 52 ohm f-.d Of balun
MaximumwindsuAhial :•• ~ 100 mph

WV-l WILSON VERTICAL TRAP ANTENNA
No bandswi tch ing necessary with th is vertical. "An excellent low
cost DX antenna with an e lectrical quarter wavelength on each
band and low angle rad iat ion. Advanced design prov ides low SWR
and exceptiona lly flat response across fu ll width of each band.
Featured is the Wi lson large d iameter High -Q t raps which will
maintain resonan t points with varyi ng temperatu res and humid i
ty. Easily assembled , t he WV·l is suppli ed with base mount
bracket to attach to vent pipe or to mast driven in th e ground .
The new WV ·l Anten na is value priced . . . and ships via UPS!

SPECIFICATIONS
Input Im pedance : 50 ohms . Powerhandling capability : Legal
Limit. Two Hiqh -O Traps with large diameter coils . Low Angle
Rad iation Om nidi rectional performance . Taper Swaged Alum i
num Tubing . Automatic Bandswitching • Mast Bracket furn 
ished • SW R; 1.1:1 on all Bands . 1%" 0.0. heavy watt alum inum
tubing . Does not require guying . Overall length : 19' B" .

l5M!TUU, ..
... ''.I'"1'-

'.
t·~o• .. 2U

.-
....

Wilson Electronics Corp.
P. O . Box 19000 • Las Vegas, Nevada 89119 • (70 2) 739·1931 • Telex 684-522

"'_ .nd ...oc:~i<"I..... ",bjoct t~ <honlJ" w,rn",,' no"...

Consumer Products Division

..",

.."_ .

t MU!I'\$

f
Designed all~ produced by one of the world's largest antenna man ufacturers, the.
trltdJtional:~ality of workmanship and materials continues o n with t he "SYSTEM
i HREE';.The special heavy-d uty vise-like extruded aluminum d amps on the ref lector and director a re a key po int in
the design of st ref\:9th and durability. Superior d amping power is obta ined with the use of a rugged ill" thick a luminum
plate .tcrboorn to mast mount ing. The use of la rge d iameter High..Q Traps in the "SYST EM THR EE" makes it a high
performing t tl -bander with a very economica l price. A com plete step-by-s tep illust rated inst ruction manual guides you
to easy 'assembly and t he 'light weight antenna makes installation of th e "SYSTEM THR EE" quick and simple,

ACTUAL SWR CURVES

':-
,. , " , ". " . '" ". " , '" " . n , '"

::M-] 1=11
'" ", .., ",' ". '"

':_ -- 1
'" .. , '" .. , ,.. ,..
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editorial by Wayne Green

W2NSD/1
NEVER SAY DIE

Conrinued on page 166

number of their hams listed In
the Callbook .. . do you really
th ink that Is a coincidence? We
all know that hams discovered
and pioneered most of the
presently-used rad io tech
niques . . . and would have
worked out a lot more if they
hadn't had the FCC fighti ng
them at every turn for years.

Whether amateur rad io
means rag chewing , building
special projects, civil defense,
emergency nets, contests , DX
ing, repeaters •.. whatever it
means, I feel that amateurs are
part of a special breed which Is
very important to the world.
Before you put down the jerk
who sits there clunking the
repeater, remember that with
the right motivation th is fellow
may suddenly get Into some
special interest In amateur
radio and pioneer a whole new
mode of communications. I try
to provide as much of this spark
as I can with the articles in 73.

When I hear or read that I'm
trying to tear down amateur
rad io, I wonder who cou ld
possibly believe such bunk. I've
built most of my life around
amateur radio for the last 25
years ..• and that is most of my
life. I've made it my business to
keep up with just about every
th ing going on and the people
Involved. I've part icipated with
enthusiasm in just about every
phase of the hobby, starting out
back in the 19305 with CW on
40m and 2Y2m VHF work. I've
been Into DXlng, DXpedit lonlng,
contests, RnY, SSB, and SSTV.
got into FM and repeaters in the
60s with my own repeater, and
have a reasonable score via
OSCAR in mode B (the hard
one). No, I'm not about to tear
down amateur radio.

Come to Atlanta, and let's get
together to see If we all aren't

don't get anything but scree
ment. When I'm crit ical of the
league, then I'm "slamming"
them. Baloney. Why should the
league be a sacred cow, with
people having apop lexy at
c ri ticism? Is the ARRl a
religion? let's put these things
Into perspect ive and not let a
cult mind rule out Intelligent
discussion of ham events.

Sure, I suppose I should be
more political and not so direct.
If you don't offend anyone, you
have no enemies ... but neither
have you any share In the satrs
fact ion of helping to improve
the world a notch. When I see
something wrong, I speak out
and try to do someth ing about
It, a trait which makes pcuu
crane nervous. I speak out
about the government, about
the FCC, the ARRl, c ivi l
defense, and anything else
where I see things going wrong.
Yes, and I expect to get stoned
for my trouble ... though I don't
enjoy It. Can you name one per
son who has spoken out who
didn't make people angry?

One of the th ings I believe in
is amateur radio. I believe that
our hobby Is one of the reasons
why the United States is so
outstanding In electronics and
communications. Over a million
of the people In th is country
have been hams at one t ime or
another, and th is personal
spark of sert-rnterest sets them
aside from the strictly profes
sional technician or engineer. A
ham will usually go that extra
d istance to get something
done, while the "professional"
knocks off at 5:00 pm to go
home and watch television.

Amateur radio has changed
the lives of these million
kids ... and the course of
events for our country. Just
look at the amazing correlation
between the development of
foreign countries and the

ATLANTA IN JUNE
Dayton is still the largest

hamfest In the country, but
Atlanta is undoubtedly the sec
ond largest-and Closing In on
Dayton. Atlanta has two major
pluses and one minor plus
which Dayton doesn't have. The
biggest plus is the city of At lan
ta, with its incred ible variety of
entertainment and restaurants.
That in Itself is worth the visit.
The second big plus is the
masterf ul planning and en
thusiasm of ChazCone W4GKF,
the magician who has put this
show together.

Chaz, with the help of co
chairman Bob Ver l and er
W4BCD, has organized a test
paced and well-run show. They
get the best in exhiblls and
somehow manage to bring in
standing-roam-only crowds for
the forums. Perhaps it is the
number and quality of the prizes
that are responsible for keeping
the place packed , even on Sun
day. This Is the only hamfest
I've ever seen where it is even
more packed on Sunday than on
Saturday.

The minor plus, at least to
some 01 us. is that I have an op
portunity to speak in Atlanta ...
which I don't at Dayton. Last
year at At lanta, I held one see
sian on current events in ama
teur radio and another on cu r
rent events in microcomputlng.
I expec t I'll be doing the same
this year.

My ham session might be a
good place for ARRl cult ists to
come to discover what many
amateurs already know .•• that
I don 't hate the ARRl. It may be
t ime to bring this out In the open
and talk about it. You know, ii 's
funny about that .. . when I'm
critical of the FCC, everyone
nods In agreement, and I don't
hear any cries of anguish about
me being antl·FCC. When I'm
critical of our government, 1
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Kenwood's exciting 25-watt TR-7625 and optional
RM-76Microprocessor Control Unit.•.gives you the power

you want plus outstanding channel memory
and scanning capabilities.

RM~7& MICROPROCESSOR
CONTROL UNIT

as auto-seen. lower scan frequency
limit, upper scan limit, and error, Le.
transmitting out of band).

See the new TR-7625 and optional RM
76 now at any Authorized KENWO OD
Dealer!

• UNLOCK indicator. .. an LED that
indicates transceiver protection when
the frequency selector switches are
improperly positioned or the P LL is
not locked.

TR-7625 WITH RM-76

• Store frequencies in six memories
(simplex/ repeater).

• Scan all memory channels.
• Automatica lly scan up the band in

5-kHz steps.

• Manually scan up or down in 5·kHz
steps (or fa st tune).

• Set lower and upper scan frequency
limits.

• Stop scan (with HOLD button).

• Clear scan (for transmitt ing).
• Adaptable to all MARS frequenc ies.

• Select repeater mode (simplex, trans
mit frequency offset (-+ 600 kHz or
-+ 1 MHz), or o ne memory ~

transmit frequency) . KENWOOD
• Scan for busy or open channel. .. .pocen tter 11I amateur radio

• Display indicates frequency (even TRIO-KENWOOD COMMUNICATIONS INC.
while scanning) and functions (such 11 11 WEST WALNUT/CO MPTON , CA 90220

TR-7625 Conly)

... there's more! The TR-7625 has a
lot of versatility for a 2-meter FM
transceiver, and when teamed up
with the RM-76 gives you a lot of
rig. Check these features for both:

• Memory cha nne l... with simplex or
repeater (.:::!: 600 kHz transmitter off
set) operation.

• Mode switch for operating simplex
or for switching the transmit frequency
up or down ... or for switching the
transmitter to the freq uency you have
stored in the TR7625's memory (while
the receiver remains on the freq uency
you have selected).

• Dual concentric knobs for fast, easy
selection of any 2-meter frequency,
in lOO-kHz and 1O-kH z steps.

• Fu ll 4 -MHz coverage (144.000
147.9 95 )on 2·meters; 800 channels;
5·kHz offset switch, and MHz selector
switch ... for desired band (144, 145,
146, or 147 MHz).

• Digital frequency display (large, bright,
orange LEOs).



ARE YOU ON FREQUENCY .

3600A OWNERS: Update you r 3600A frequency counter
a 3700 includes ... .2 PPM proport ional oven. rugged .12f

MODEL 3700 .2PPM 0° • 40°C

$26995 .AUTO ZERO BLANKING
• AUTO DECIMAL POINT
• INCLUDES ANTENNA

PORTABLE! TAKE IT TO THE MOUNTAINS OR
USE IT MOBILE - TAKE IT WITH YOU ON FIELD DA

ALL NEW! ALL UNPARALLELED DSI QUALITY! The modi
3700 700MHz frequency counter features ...•2 PPM Dc t
40° C proport ional oven time base . .. Built in battery trick I
charger less batteries ... Combined in a rugged (.1 25" thlc]
aluminum cabinet makes the 3700 ideal for the commu
cations industry. professional service technicians, a
sophist icated amateur radio operators.

• INCLUDES INTERNAL BATTERY HOLDER
• SAME AS 3600A LESS OVEN th ick aluminum cabinet, o rder 3600-A - 3700. Unit must
• SEE SPECIFICATIONS BELOW returned to OSI facto ry for modification.

DSI - GUARANTEED SPECIFICATIONS - MADE IN USA
Accur.." Huonbtl' ,........ ' - -' ""' .. .. .. ., ., .- ,..

Rang_ Temperelurl 146MHz ""'". 4SOMH. Au d<>ule ,....... Aequl.-b

3700 SOHl • 7QOMHl Proportional Oven lOMV 10M..... SaMV 8 .5 Inch 115 VAC Qf 3"H It. 8"W It. 6"0.2 PPM 0" - 4{)" C 8.2 - 14.5VDC

3600A SOHl - 600MHl Ove n 10M V 10M V SaMV 8 .5 Inch 115VAC or
2',,~H It. 8"W It. S" O

.5 PPM 17" - 37"C 8.2 - 14SVDC

35SOW 5OHJ: - SSOMHl 1 PPM 65· -es-r 25MV 25MV 75MV 8 .5 Inch 115VAC or 2......H It. 8"W It. S"O
8.2 - 14.5VDC

- ALL UNITS ARE FACTORY ASSEMBLED, TESTED AND CARRY A FULL 1 YEAR WARRANTY -

MODEL 3600A .5PPM 17° - 37°C
• AUTO ZERO BLANKING$19995 .AUTO DECIMAL POINT
• INCLUDES ANTENNA

SAVE SHOP COSTS WHEN ADJUSTING XTALS
MEET YOUR QSO ON FREQUENCY EVERY TIME

Th e 3600A and 3550W Frequency Co unters represent a
significa nt new advancement, utilizing the latest LSI Design
... wh ich refl ects 0 51 '$ ongoing dedication to excellence
in instrumentation , for the professional service techni cian
and amateur rad io operator. Before you buy a OSI instru
ment you know what the spec ificat ions are. We publish
complete and meaningfu l specificat io ns wh ich state accu 
racy over temperature and sensitivity at frequencies you
need. And we guarantee those specif ications in writing.

MODEL 3550W TCXO

$14995

•
•

• NO EXTRA COSTS •
FREE Shipping anywhere in U.S. A. and Canada.

All other countries, add 10'll..

Strongest warranty in the counter field. :
Satisfaction Guaranteed.

Model 3700 $269.!

3600A - 3700 Factory Update (3600A Only)
Incl udes Labo r & He-Calibration S 99.

•· . . . .. -. . . . . . ........... ............. .. .. . .
See Your Dealer or

Call Toll Free: (800) 854-2049
051 INSTRUMENTS, INC.

California Residents. Call Collect: (714) 565-8402
VISA . Me • AMERICAN EXPRESS . CHECK · MONEY ORDER . COO

Model 3600A $199.!

Model 3550W .. ....• . . . .••. . . . ... ... .. . ... . $149.

Option 03 20-Hr. Rechargeable



MODEL C1000 10Hz to 1GHz
• INCLUDES BATTERY PACK
• AUTO ZERO BLANKING$49t\Q5 .AUTO DECIMAL POINT

~-- • 10MHz TIME BASE

Accuracy ... that's the operational key to this rugged ad
vanced design Model Cl00D lGHz frequency counter ... a
significant achievement from OSI. That's because you get
. .. .1 PPM 0° to 40°C proportional oven lime base . . . Built
in 2508 preamplifier with a 6008 adjustable attenuatar ...
.>:10 & xl00 audio scaler which yields .01 Hz resolution from
10Hz to 10KHz equivalent to 10 sec. & 100 sec.Gate Time .. .
Selectable .1 & 1 sec. time base and 50 ohms or 1 meg ohm
input impedance . . . Built-in battery charging circuit with a
Rapid or Trickle Charge Selector .. . Co lor keyed high quality
push button operation . . . All combined in a rugged black
anodized (.125" thick) aluminum cabinet. The model C·lOoo
reflects DSI's on going dedication to excellence in
instrumentation for the professional service technician,
engineer, or the communication industry.

MODEL C700 50Hz to 700MHz
• INCLU DES BATTERY PACK
• A UTO ZERO BLANKING$36095 . AUTO DECIMAL POINT

~-- • 10MHz TIME BASE

ALL NEW! All UNPARALLELED DSI QUALITY! The model
C 700 700 MHz frequency counter features , ,. .2 PPM
0° to 40° C proportional oven time base . . , 25db preamplifier
with a 60db adjustable attenuator. Built in battery charger
with a rapid or t rickle charge selector .. . Combined in a
rugged (.125" thick) aluminum cabinet makes the C700
ideal for the communication industry and professional serv
ice technician.

3600A OWNERS: Up date your 3600A frequency counter to
a C 700 includes, new back board, .2PPM proportional oven,
25db preamplifier, rugged .125" thick aluminum cabinet,
o rder 3600A·7(K). Unit must be returned to DSI factory for
modification.

DSI - GUARANTEED SPECIFICATIONS - FACTORY ASSEMBLED - MADE IN USA
ProportIonal Oven SOH, 7SMHz SOOMHz Number Size

Frequency Accurac y Over To To To 01 0 1 Power
Model Ran e Temoeralure 75MHz 500MHz 1GHz Dlalts Dlalls Rea ulreme nls Size

C700 50Hz to 70QMHz .2PPM O· to 40· C SOMV 10MV NA 8 .5 Inch 115 VAC·BATT 3'"H x S'W)l 6"0
8 to 15VOC

C1OQO 10Hz to 1GHz .1PPM O· to 40·C 20MV 1MV ""SOMV 9 .5 Inch 115VAC BATT 4"H)l 10"W x 7\,/'0
8 to 15VDC

- All Units Are Factory Assembled, Tested And Carry A Full 5 Year Limited Warranty -
Model C 700 $369.95

FREE
• ••••••••••••••••••••• •••••• • ••••••••••••••

· Strongest warranty in the counter field. :
Satisfaction Guaranteed.• •· . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . ....... . . .

FOR MORE INFORMATION

Call Toll Free: (800) 854-2049
DSI INSTRUMENTS, INC.

Cali fornia Residents, Call Collect: (714) 565-8402
VISA . MC • AMER ICAN EXPRESS . CHECK· MONEY ORDER . COD

7914 RONSON ROAD, #G, SAN DIEGO, CA 92111

3600A-700 Factory Update (3600A only)
Includes Labor & He-Calibration $199.95

Model C 1000 $499.95

Opt. 01 1.3 GHz (C 1000 only) $ 99.95

Opt. 02 .05 PPM 10MHz Double Oven
0' to 50'C Time Base (Cl0000nly) $129.95

Ant. 210 Telescop ic Ant.lBNC Adapter $11.95
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GOOD·BYE

I was glad to read the article,
" The KM1 CC Story," in the Oc
tober issue of 73 Magazine.
However , 1 should correct the
statement made about t he
equipment loaned to KM1CC by
RCA Global Communications,
Inc. The reference to "a modern
WCC tnkeo -pape r readou t
receiver" isn't quite correct.

Firs t , the Inked-paper re-

Mel Hart WIRY
51. Louis MO

I have received a not ice that
it is t ime to renew my long
standing subscr ip tion to 73
Magazine. I have decided not to
renew. Among the reasons for
th is dec ision, the fol lowing are
the most pertinent.

The editoria l policy of your
meqenne appears to promote
unlawful activities and to en
courage your readers to be
scofflaws. I refer especially to
your articles about radar jam
ming. Amateur radio does not
need a spokesman who ad
vocates this type of act ivity,
and I certainly do not care to
support the distribution of this
type of material. Your proposal
for the format ion of a rel ig ious
cult to further impede en force
ment of the law borders on the
rid iculous.

It would seem to me that if
you would devote your talents
to the enrichment of amateur
radio instead of f il ling your
edi torial columns with attacks
on the ARRl and the FCC, your
magazine woul d benefit. One
c an no t bui ld a d es irable
re pu t ati o n by deg rading
others!

Your conduct is hurt ing not
only amateur rad io , bu t also
your pocketbook, which, if I
read between the lines correct
ly, is very near to your heart! It
is my understanding that many
others feel as I do and are not
renewing their subscriptions. 1
was a charter subscriber to
both Byte and Kilobaud, and
when my Kilobaud subscrip
tion expires , It will not be
renewed.

quested a signal report. " Wall
to wall and treetop tall" came
back the report from a mobile
station claiming to be eight
miles from my location ! Suc
cess! I had achieved "Good
Buddy" status for only $10.00.
Could have had i1 for only sa.OO,
if I hadn't bought the antenna!
Say, wonder if the guy who sold
me the $2.00 Hustler will take it
back at next year's Syracuse
Hamfest?

Charles Willson K2GMZ
Palmyra NY

1'--__1

ISEEING THE LIGHT

After years o f putting down
" Chicken Banders," the light
suddenly dawned that I might
be missing something. My un
fai r speeding ticket for 50 mph
in a country "30 mph lone" was
the final clincher. I couldn't
help but notice, as the polite
but firm officer was writing my
summons, that all cars with CB
antennas were leisurely pro
ceeding through the speed trap
at a mere 29 mph.

I muttered all the way home:
" I just gotta get me a CB." My
XYL only shook her head
she's used to my muttering .

A short time later, while
wandering t hro ug h a local
hamtest flea market, I en
countered an enterpr ising CB
dealer who was sei ling new
(out lawed) 23-ch a nnel C B
rad ios, sans mike, as "CB
monitors" for on ly $7.00 each.
He assu red me that there was
no transmitter in the case, only
the receiver . Hmm- perhaps
he was "mistaken " about the
" m iss ing t ransmitter ." My
sporting blood said " buy," but
my intuition does not always
give me the best advice. For in
stance, the bumper st icker on
my Edsel used to say " AM
YES, SSB-NO." You get the
drift!

So I bought the $7.00 wonder
and after further searching and
dickering bought a microphone
for $1.00 and a used Hustler
mobile CB antenna for $2.00.

Not wanting to wait unt il I ar
ri ved home to test the rig, I ner
vously connected power leads
to fuse block and ground,
plugged in the dollar mike, tem
porari ly connected my Sl8·wave
2 me te r FM ant enna, and
turned on the swi tch. Imme
d iatel y my car was fi lled
with rasping, squawking CB
signals! At least the receiver
section worked. Now for the
acid test. I turned the channel
se lector to a relatively quiet
channel, squeezed the push-to
talk switch, and timidly re-

on a Thursday evening by
phone and arrived the following
Tuesday.

I don' t know what more to
say. Hopefull y, it will not be
long before service such as this
is recognized. It seems unfair
that a company should acquire
the reputation of another j ust
because they buy their stock.

Thanks for the chance to put
in a good word for a good com
pany. I hope YOU'll print this so
others can see both sides of
the story.

Keep up t he good work,
Wayne. You certa in ly help
make an al ready interesti ng
hobby more in teresting.

Joe Bushel N4ARJ
Orange Park FL

I
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WRONGLY POINTED?

f . · lr-·~. . ."

I am an avid reader of 73
Magazine and apprecia te your
many disclosures of vendors
who do not live up to their
claims. I do feel it my duty,
however, to advise you when it
appears the fi nger has been
wrongly pointed. Refe rence the
letter entitled " Skin Disease"
on page 118 of the October
issue: I sympathize strongly
with Mr. Carver about his treat
ment from Kensco communr
cations. His a ccusations
towards Southeastern Com
munications, while certa in ly
understandab le, are not war
ranted , however.

I have dealt with this firm
three t imes in the last six
months. each time with ex
cellent service. Actually, this
firm seems 10 go out of its way
to please. Upon receipt of the
first order of six crystals, which
arrived one week after orde r,
one crystal was bad (no one's
perfec t). It was mail ed back on
Thursday, and its replacement
arrived the following wednes
day. The second order was
back-ordered and then shipped
special delivery at Sou th ·
eastern's expense when they
were advised of the urgent
need. The third was requested

Jean M, Johnson
Sioux Cily IA

author had the same ideas that
my husband had four months
ago. And you paid the man one
hundred dollars for it.

Just this month, my husband
was wishing that there was
some way he could buy the
computer he wanted so he
could start sending In pro
grams (he's a computer technt
cten worki ng for h is BSEE). He
has the knowledge and the ln
telli gence, but he has no con
fidence in himself. So, li ke the
dutiful and loving wife that I
am, I exercised my right to nag
him until he actually sat down
and started to write. It's been
two days since he started and
it's almost fin ished. Though 1
am by far no expert, I think it's
great.

So, Mr. Green, thank you for
supplying the ammunition that
was needed for a short but pro
duct ive battle.

Be looking for a superb artr 
cle written by a very proud
WB0FGO.

1'---_------1
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AMMUNITION

JONESTOWN
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As 1 was sluffing my hus
band 's numerous magazines in
the usual 99% of the closet
(headache of wives of all hob
byists), I happened to drop your
Aug., '77 issue o f Kilobaud. It
fell open to an article entitled,
"Sooo, You Want To Be An
Author." With nothing else to
read in the house but medicine
bottles and vege table cans, I
read tt. I cannot possibly tell
you of my utter amazement at
having my husband so perfect
Iy described. The excuses used
by your aspiring authorS(?)
were classic-he's used every
one of them, several times, in
fact.

Bel ieve me when I say that I
am sick and t ired of be ing used
as a sounding board for ideas,
crit icisms , and co m me n t s
perpetrated by your magazines
(he 's an avid 73/Kifobaud
reader). My question is th is :
Why discuss these subjects
with a totally unwilling victim
when there are people out there
who would be happy to hear
them? You must realize that I
haven' t the faint est idea what
he's talk ing about.

I have tried tactful sugges·
t ions like " Why don' t you get
off your backside and write
dow n your ideas and send them
i n?" Well, t he answer, of
course, is obvious. Just look at
the list given in that article.

I finally drew the line when
an art icle appeared in your
magazine this month . The

We believe that rad io broad
casts were made from Guyana
10 San Franc isco on the day
before and the day that Con
gressman Leo Ryan was killed
In Guyana.

Our office would apprec iate
your magazine printing a re
q uest f o r any ham radio
operator who had contact with
th e People's Temple radio on
November 17 and/or November
18, 1978, to contact the San
Francisco District Attorney's
Office at either (415)-553-1505
or (415)-553-1054 (ca ll collect).

Thank you lor your service.
Douglas N. Keener

Investigator
District Attorney's Office

San Francisco CA

", ' (.'
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PETTING1 1

Dick Sullivan K.OQG
Des Moines IA

I would appreciate (and pay
reasonable expenses, if neces
sary) in fo on sono-sta t tnq (ICs?)
a WW1Hype BC-221·m trec uen
cy mete r. If I build modular, why
can't I use it lor CW vi a? All
response s ac k nowledged .
Thanks.

Justin B. Snyder WA9MQO
403 North Ave

Lake Bluff IL 60044

QST never did impress me.
The ARRL certainly needs to

work more for the interests of
all hams instead of try ing to
promote measures that will
benefit t he elite group. A more
down-to-earth approach by the
ARRL would restore my faith in
the organization.

Wayne, keep up the good
work. You have my lull support .
Your common-sense approach
to amateur radio is needed 10
keep things in th eir perspec
tive.

countries is believed to be con
siderably restricted. Help in
di recting me to a source of this
type of informat ion would cer
tainly be appreciated . Thanks
for any information anyone
may be able to provide.

Paul Wiegert W8TH
1205 East Franklin SI.
Centerville OH 45459

Thanks to Paul A. Lil ie lor his
f ine art ic le on the Commodore
PET (" Look What Foll owed Me
Home !" , page 142, Novem ber,
1978). One of his " complaints"
regard ing t he tape-hand l ing
system is th e di ff iculty he ex
perienced finding the end of
program B on a tape when he
wants to load a new program,
A, on the same tape (he listens
on an audio cassette deck for
the end of the noise).

I have a better suggestion:
Ask PET to VERIFY " B". PET
will sea rch for B, find it, corn
pare it wi th A in memory and
report a " VERIFY ERROR." No
matte r, you've found the end of
B, which is what you need
before asking PET to save " A".
PET sto ps at the end of the
VERIFY process.

The PET's implementat ion 01
the IEEE·488 bus makes it a tru
ly professional mach ine, well
beyond the mere " hobby video
game" class.

How about some artic les on
the use of PET as a Morsel RTTY
termina l?

Paul Birman WA2JPJ
Flushing NY

1
COMMON SENSE1__-

My hat is off to Wayne Green
and his magazine as the flnest
amateur radio publication on
the market. Contrary 10 Merrill
Eidson 's comments that
Wayne should stop attacking
the ARRl and slick to improv
ing 73, I feel that Wayne is
justified in his com menIs on
the ARRL.

Merrill mentioned being a
solid member of the ARRL for
fifty yea rs in his leiter. This is
Indicative o f quite a few
members of the organization.
Most are from the spark-gap
era and the big guns runni ng
the organization operate it wit h
this antiquated sty le.

1 have been a ham for a
number 01years and feel t hat a
magazine such as 73 is pro
gressive and certainly repre
sen ts the modern technology
and operati ng prac tices of
amateu r radio. The only value I
ever received from QST was
who made DXCC, WAS, etc. As
fo r tec hnical articles of value,

Jeddah from allover the world,
as we ll as many Irom the
U.S.A.- al l we can do is usten
to all those beautiful cas on all
the ham bands! I'm using a por
table Toshiba RP·2000F receiv
er coveri ng FM broadca st
through 30 MHz; it also has a
bfo for SSB and CW. It's a fine
l ittle receiver and I had not seen
it in the U.S.A. before leaving
for Arabia.

I hope when I arrive home I
will have my first issue of
73-that wou ld be great. The
very best to you and your
organizat ion on the outstand
ing job you do lor amateur
radio.

David O. Finnell W5LCL
Jeddah, Saudi Arabia

Ham Help
We would like to swap club

newsletters with other amateur
radio clubs. If interested, con
tact :

Sterl ing·Rock Fall s Amaleur
Radio Society

clo Donald Van Sant WA9PBS
1104 5th Ave.

Rock Falls IL 61071

In th e last few years, I have
been looki ng lor a list of the tre
quency bands and power l imi·
tenen s of amateur stat ions in
foreign countries. It is my opin
ion th at such data would prove
valuable to many amat eurs,
both fo reig n an d domest ic .
Most of the info rmation on the
American amateu r bands is
widely published and we ft
known, bul that of many fo reign

BOX,BUSTER

Well , Wayne, you have done
it again!! Here I am looking at
my nice new set of library shell
boxes and wondering how t he
heck I am going to get t he
December issue of 73 in to one
of them which al ready contains
t he fi rst eleven issues! Leave it
to Green to sell you a product
and then have such a th ick set
of magazines that you can 't
possibly fit a whole year's
worth 01 mags into it. I didn't
have any problem fitting in
some of Ihe other mags! Oh
well,l guess I'll just have to put
the December issue alongside
the box when I get it ! Keep up
the good work, and keep those
RnY articles coming .

Robert J. Perreu Jr. WB2COY
Poughkeep sie NY

go through th e double step of
counting dots and dashes and
then translating that to letters.
They accepted t he logic of this
and seem to be having no trou
ble copying leiters at 15 wpm,
spaced to about 7.

Line Thorner WD' CLB
Minot AFB NO

I TOMBSTONE GAMBLING I
" New Ltte fo r Old 'trans

formers" in the January, 1978,
issue was excellent , but one
cri nges when instructed to con
nect 110 vol ts to " what you
suspect are th e primary leads"!
Gamble wrong and the author's
add ress of Tombston e could
become sadly approp riate.

A safe and constructive sue
gestion Is offered: First, set the
ac voltmeter to it s high est
range. Energ ize a separate
s.a-vort transformer and apply
its low vol lage 10 th e unknown
Windings. When approximately
110 volts is measured across
another winding, that is the
primary , and the energized
winding is a e.a-vcn winding.
Now it is safe to apply 110 V ac
to the pr imary and identify any
remaining w indings.

Gene Brizendine W4ATE
Hunstville AL

'_--I

ITHE WORD FROM JEDDAH I
My friend W9MXU receives

cu rrent copies of 73 Magazine
here In Jeddah (costs $5.05 US
to mail the copies to him each
month). I would say you have a
devoted subscriber indeed ! !

What is great is that he
shares 73 wit h me and now I
want to be a subscriber
enclosed is my subscription fo r
3 years. Please send 73 to my
home OTH in th e USA.

There are many hams here in

PAINT RIP·OFF

CODE SUCCESS

cetver. more appropr iate ly
reco rder, isn 't a rece iver as
most 01 us would think of a
receiver. Typicall y, when we
speak 01 receivers in the
amateur radio vernacular, we
are talking about devices used
to detect radio signals and con
vert them to a form of audio
signal. The above-mentioned
recorder does not detect radio
signals; rather, it uses aud io to
co ntrol the deflection of a
stylus, thus yielding an inked
trace of the input audio.

Neither wou ld I describe the
equipment as modern, because
it dates back before World War
II and hasn't been used at WCC
since about t hat time. Inciden
ta lly, the recei ver loaned with
th e rec order wa s an old
Radiomarine AR-67, an LF and
MF band receiver used at WCC
quite a few years ago and hard
Iy modern.

The equipment loaned by
WCC was to enable t he non
amateur to observe a visual
display of CW signals. In this
case, the recorder and t he
AR-67 receiver were used to
monitor the WCC 500 kHz, A-2,
CW signal.

I fe lt these points should be
brought out so that the astute
reader doesn 't get the impres
sion that we (WCC) are still us
ing the old inked-paper
recorder and calling it modern.

Wm. H, Farris, Jr. K1WF
Chatham MA

Thi s note is to notify your
readers 01 a new rip-ott. II' s
called " Paint lall ing off your
car due to rl. " This BS Is being
passed aroun d to auto dealer
ships and auto paint shops
that rl makes pai nt fall o ff cars
in the area 01 the antenna. In
my case, my new '78 car's trunk
lid is discolored and the paint is
chipping off. The dealer says
that my radios are making it do
that and that they are not going
to fix it. I have ta lked to several
other radio ops and they were
told the same thing about the
paint on their cars.

If this happens to anyone
else, call the local Consumer
Affairs Office and raise hell. I
did, and it worked.

Jim Menefee WA4K KY
Jacksonville FL

Your long-standing theory on
teach ing Morse characters at
high speed wh ile spacing th em
ou t to make 5 wpm is work ing
out well for a class of prospec
t ive Novices I'm teach ing. I ex
plained th at I was doing this in
order 10 have them learn letter
sounds Instead of having them

1 1
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• = described in last issue.

Robert Bilker WB2GFE
75 Windsor Dr.
Ateo NJ 08004

Contests

Calendar

TEN·TEN INTERNATIONAL
NET WINTER aso PARTY

0000 TO 2400 GMT on
February 4 and

February 11
The contest is open to all

amateurs, but only members
are eligible for awards. All con
tacts must be made on 10
meters. Classes of operation in
clude: srncte-oo. multi-op, and
aAP (20 Walts PEP or less). A
station may be counted only
once; all logs must be in GMT.
Stations wi th new calls must
list old callsign. All aAP sta
tions must list equipment used.

province, and country (SO points
min.). Additional certificates
available for confirmation of all
10 NH counties. Send logs,
summary, and checksheets to:
Concord Brasspounders, Inc.,
C. Halloway, 9 Via Tranquilla,
Concord NH 03301. Mailing
deadline is March 12. Include a
business size SASE for results
and/or award.

0200 GMT February 5
The contest is sponsored by

the Concord Brasspounders,
Inc ., W10C, to promote the
Worked New Hampshire Award.
Stations may be worked once
per band per mode. NH stations
may work each other.
EXCHANGE:

NH stations send AS(T) and
county, others send AS(T) and
AARL section or country.
SCORING:

NH stations score 1 point per
aso times the number of AAAL
sections plus countries plus NH
counties. Others score 5 points
per NH aso times the number
of NH counties.
FREQUENCIES:

CW-1810, 3555, 7055, 14055,
21055, 28130; Phone-1820,
3975,7235, 14280, 21380, 28575;
Novice-3730, 7130, 21130,
28130; VHF-50.115, 145.015,
FM simplex (no repeaters!).
AWARDS:

Top scorer in each NH county
and top scorer in each state,

RULES
1) All contacts must be made in the 10 me1er amateur band

using channelized AM equipment. Both converted Citizens
Band equipment and commercially-produced units may be
used .

2) To be eligible for award credit, all contacts must be
made October 1,1978, or after.

3) The 10·40 Award Is available to applicants showing proof
of contact with statlons In at least 40 of the 50 United States.
A special endorsement sticker will be ava ilable to those
working all 50 states.

4) The OX Decade Award is avenebre to applicants showing
proof of contact with at least 10 foreign countries. Endorse
ment stickers will be awarded for 25, 50, 75, and 100 coun
tries.

5) A log of stations worked, with the date, time, and type of
equipment used for each contact, mu st be submitted when
applying for each award or endorsement.

6) Each applicat ion for an award or endorsement must be
accompanied by a signed statement that all claimed con
tacts are valid. No a Sl cards need be sent, but they must be
in the possession of the applicant.

7) To cover costs, a fee of $5.00 must accompany each
application for the 10·40 or OX Decade Award. The fee for
endorsement stickers will be $2.00 each .

8) All award applications should be mailed to: Chuck Stuart
N5KC, 5115 Menelee Drive, Dallas TX 75227.

THE 73 MAGAZINE 10 METER AWARDS

The return of vigorous solar activity means tha t 10 me ters
is once again a band to be reckoned with. 01' Sol's l1-year
cycle of sunspot production is about to hit a peak, with the
result tha t QRP 10 meter DX is possible.

Now's the perfect time to convert that old CB rig to 10.
American Crystal Supply makes a variety of simple and inex
pensive conversion kits, or you can oo-it-voursen from the ar
ticles in 73. True appliance operators can purchase reeav
made rigs from Bristol Electronics or Standard communtce
tions. To give you an added incentive, 73 is offering two nifty
Certificates of Achievement for 10 meter channelized com.
munications.

For domestic types, there is the 10·40 Award. This one
should be pretty easy-just work 40 of the 50 states. The DX
Decade Award goes to DXers who work 10 or more foreign
countries with a channelized 10 meter rig. We have endorse
men t stickers, too-the whole bit.

To give everyone an equal shot a t award #1, only contacts
made October 1, 1978, or after will be valid.

Well, don't just sit there. Get out your soldering iron, order
some crystals, and put that CB rig on 10. This is going to be
fun, so don't miss out!

NEW HAMPSHIRE a so PARTY
2000 GMT February 3 to

0500 GMT February 4
1400 GMT February 4 to

pants who have more than 100
out-of-state asos will get an
award.
SCORING:

One contact in each mode is
allowed in each band every day
with the same station, for which
the following scores and multi
pliers will apply: CW-5 points
per contact; phone-3 points
per contact; ATTY-6 points per
contact. Multipliers: One point
per band used, provided that 30
asos are obtained on that
band, except for 1.8 and 3.5
MHz, where 1 aso will count.
Final score = total points x
total multipliers.
LOGS:

Contest logs should show
date, time, call, band, mode,
RST out, AST in, points scored,
and include a running total. The
log should bear a front cover
sheet bearing the following:
call, address, claimed score,
and signature. Contest logs are
to be forwarded to: The Contest
Manager, 150th Celebration
Contest, PO Box 6250, Hay
Street East, Perth 6000, Western
Australia.

ARRl Novice Roundup
NH aso Party
10-10 Net Winter aso Party
aCWA a so Contest-CW
Two-Land aso Party
University 01 Cape Town Festival Station
French Contest-Phone
ARRl OX Competition-Phone
a CWA a so Contest - Phone
ARRl OX Competition-CW
BARTG Spring RTTY Contest
International 10·10 Net Canterbury Chapte r
a so Party
North Dakota aso Party
ARRl Open CD Party- CW
aRP aso Party
ARRl Open CD Party-Phone
ARRl EME Contest
ARRl EME Contest
ARRl VHF aso Party
ARRl Field Day
ARRl Straight Key Night
ARRl lARU Radiosport Competition
ARRl UHF Contest
ARRl VHF aso Party
Scandinavia n Activity-CW
Scandinavian Activity-Phone
ARRl CD Party-CW
ARRl CD Party-Phone
ARRl Sweepstakes-CW
ARRl Sweepstakes-Phone
ARRl160 Meter Contest
ARRl10 Meter Contest

Apr 7·8

Apr 21·22

May 19·20
June 9·10
June 23-24
July 4
July 14·15
Aug 4-5
Sept 8-9
Sept 15-16
Sept 22·23
Oct 13·14
Oct 20·21
Nov 3·4
Nov 17·18
Dec 1·2
Dec 8·9

Feb 2·11
Feb 3·5
Feb4,11
Feb 10·11
Feb 17·19
Feb 17·Mar 4
Feb 24·25*
Mar 3·4
Mar 10·11
Mar 17-18
Mar 24·26
Mar 31 ·Apr 1

THE WEST AUSTRALIAN
150TH YEAR CELEBRATION

CONTEST
The aim of the contest is for

amateurs on all continents to
contact amateurs in Western
Australia (VK6) on all bands us
ing all modes, this being to com
memorate the 150th year cele
bration of the foundation of
Western Australia.

The contest will commence
at 1600Z on 31 December, 1978,
and end at 1600Z on 31 Decem
ber, 1979.

All authorized amateur bands
may be used between 1.8 MHz
and 28 MHz using any of the
modes appropriate to the
regulations applying to the en
trant. Operators are encou r
aged to operate both phone and
CW .

The three highest scores
from each continent for mixed
and individual modes will re
ceive a commemoration cer
ti ficate. Th is contest is also
open to SWls.

For VK amateurs and SWLs,
the three highest scores from
each state will be eligible for a
certi ficate, while VK6 partici-
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Meet teTe -153.
brand new radio for American Amateurs featuring a
brand new idea in flexibility: an outboard VFO for
continuous coverageof tbe 144-148 MHz band.

Alone. the Tenham-l53 is a 24-channel crystal
controlled (one crystal per channel) 1D-watt
2-meter FM rig. Acompact, rugged radio built in
the solid-state-of-the-art design tradition of Fujitsu
Ten, one of the world's most famous names in elec
tronics for the past 40 years.

The Tenham-153 comes complete
with 146.94 MHz crystals in place.
Controls include a simplex/repeater
(+600 kHz splits) switch, plus a handy
priority channel switch right on the
MIC for instant access. A built-in
regulator compensates for DC voltage
variations. A high/low power switch
makes long-range simplex or close-

range repeater operation convenient.
Add the optional VF0832B outboard variable

frequency oscillator and get complete coverage of
the 144-148 MHz band. A large LED readout tells
you exactly the frequency you dial up. It's the ulti
mate in flexibility. What's more, the VF0832B acts
as a handy frequency counter when you're netting
crystals in the Tenham-153. Arange check circuit pre

vents out-of-band operation. The oscil
lator disables itself and a warning light
flashes on the front panel. There's even
an RIT and tine tuning knob. Plus a built
in tuning meter for accurate tuning like
you've never experienced before.

See the exciting Fujitsu Ten line-up
ofquality Amateur gear at your dealer's
today. Or write us direct for complete
information.

..... F12

r~
TEN FUJITSU TEN CURP. UF AMERICA
~ 1135 F.....st janisSt.Carson,CA90746. Phone;(213)537·8930

y'" Reader ServIce-see page 211 23



Results

others.
FREQUENCIES:

CW-1805, 3560, 7060, 21060,
28060; SSB-1815, 3900, 7230,
14280, 21355, 28600; Novice 
3725,7125,21125,28125.
SCORING:

Each QSO counts 2 points.
For Two-Land stations, the
multiplier is the number 01
states, provinces, and OX coun
tries (by oxcq plus the number
of Two-Land counties. For all
others, the multiplier is on ly the
number of Two-Land counties
(83 max.).
AWARDS:

Certificates to the top scor
ing station in each Two-Land
county, each state, province,
and OX country. Second- and
third· place awards will be
issued where justified. Awards
also for top mobile, portable,
murn-ooerator. Novice, and
club.
ENTRIES:

Logs with over 200 asos
should inc lude a dupe sheet.In
dicate each new multiplier as
worked. Also, include a sum
mary sheet and usual declara
t ion. For results, include a large
SASE; OX stations include a
large SAE. Send entries to:
South Jersey Contest Coali
tion, c/o AB2E, Darrell Neron,
322 S. Cummings Avenue ,
Glassboro NJ 08028.

TH E UNIVERSITY OF
CAPE TOWN FESTIVAL AN D

AWAR D, 1979
To commemorate the 150th

anniversary of the University of
Cape Town , Cape Town, Hepub
lie of South Africa, the Cape
Town branch of the SARL will
operate a special festival eta
tion with call ZSlUCT (ZSl ·
University of Cape Town) and
issue an award.

The University 01 Cape Town
Festival Stalion will operate
Saturday, February 17, to Sun
day , March 4, 1979, Saturdays
and Sundays 0600 to 2000 GMT,
and weekdays 0700 GMT to
1000 GMT, 1500 GMT to 2000
GMT.
FREQUENCIES:

Use for calling. Actual Ire
quency will depend on QRM. 40
meters-7.050 MHz. 20 meters
-14.210 MHz. 15 meters 
21.200 MHz. 10 meters-28.580
MHz. 2 meters- 145.500 MHz.
TRANSMISSION MODES:

SSB, CW, arrv, and FM.
SARL Bureau, P.O. Box 3037,

Cape Town 8000, Republic of
South Africa.
RULES AND A WARDS:

The award is open to all
licensed amateurs and short.
wave listeners (SWls). OX eta
tions and SWls must log
ZSlUCT plus two (2) other ZS1
stations (ZSl contacts to be
logged between February 15
and March 15, 1979). Z5 and ZR
stations log ZSl UCT plus 5

Continued on page 172

TWO-lAND aso PARTY
21 00 GMT Saturday,

February 17 to
0700 GMT Sunday,

February 18
1300 GMT Sunday,

February 18 to
0300 GMT Monday,

Februa ry 19
This is a new contest orqa

nized by the South Jersey Con
test Coalition. There is no
operating time limit within the
contest periods, but there is a
mandatory 6·hour rest period
from 0700 to 1300 on Sunday.
The same stat ion may be
worked once per band and
mode, and mobiles and por
tables may be worked each time
they change counties . The
states of New Jersey and New
York, wi th 83counties, will try to
work the world and vice versa!
EXCHANGE:

RS(Tj, county, and state for
Two- land stations. RS(T) and
state, province, or country for

aCWA MEMBERSHIP
aso CONTEST

CW:
0001 GMT Saturday,

Februa ry 10 to
2400 GMT Sunday,

February 11
Phone:

0001 GMT Saturday,
March 10 to

2400 GMT, Sunday,
March 11

Historically, the QCWA
membership contest has been
held on a single weekend for
both modes of operation. For
greater participation in 1979,
the contest will be held on two
weekends separated by one
month. For additional interest
and cctnt.ecortnq purposes,
three global areas have been
established . Frequencies, con
fi rmation texts, and related con
test rules and guidelines are
available in the QCWA News.

tton, and name.
SCORING:

Continental USA contacts
are 1 point, 2 points if 10X
member. DX (outside continen
tal USA) are 2 points or 3 points
if lOX member. QRP contacts
are 2 points or 4 points if lOX
member.
ENTRIES:

Members only send logs to
Robert C. Mugherini WA1AKS,
PO Box 169, Randolph MA
02368. Logs must be received
no later than March 11 . Results
will be published in the 10·10
Net spring bulletin.
AWARDS:

For each class, 1st place cer
ti f icate to each US district, KL7,
KH6, and other US Pacific
Islands; each VE district, Cen
tral America, and Caribbean;
So. America; Europe; Africa;
and So . Atlan tic , Asia ,
Australia, New Zealand, and
So. Pacific.

Total
3910
1190
6240
3472
1900

8
2584
6076
898

5562
2520
432
398
784

6960
1196
1292
1580
1056
1092
300
896

3680
924
108

1148
40

572
400
888

1176
648

1320
234
728

1476
2080

40
288
288
300

Total
180
456

6540
476,520

432
57,784

728
400
850
800

41,658
189,540
44,330
69,440

684
308
360

113,848
9000
928

1596
17,100

1738
203,060

494

Mult.
23
17
30
28
19
2
19
31
12
27
18

9
9

14
30
13
17
20
12
14
10
14
20
14

6
14
4

11
10
12
14
12
15

9
11
18
20

4
9
8

10

asos
85
35

104
62
50
2

68
98
29

103
70
24
22
28

118
48
38
39
44
39
15
32
92
33
9

41
5

28
20
37
42
27
44
13
33
41
52

5
18
18
15

chapter.
EXCHANGE:

Call, lOX number, ARRL sec-

RESULTS OF WASHINGTON STATE aso PARTY FOR 1978
Sponsored by Boeing Employees'
Amateur Radio Society (BEARS)

TOP SCORES, OUT·OF·STATE:
State Call

Alabama K4Z0B
Arizona W7RIR
California N6PE
Colorado KIMT
Connecticut W1VH
Delaware N3AHA
Florida K4DDB
Georgia N4N X
Idaho KnAK
Illinois K9BG
Indiana WB9BAI
Iowa WBIIUIT
Kansas KIFPC
Kentucky WA4aMa
louisiana W5WO
Maine W1DlC
Maryland W3PYZ
Massachusetts W1AQE
Michigan WA8VJE
Minnesota WBlllNO
Mi ssouri KIRWl
Nevada W7HI
New Jersey WB2VFT
New York W2NRD
North Carolina N4GF
Ohio AD8J
Oregon K7DRD
Pennsylvania WA3JXW
Rhode Island WB1DET
South Carolina K4BZD
South Dakota WAIBZD
Tennessee WA4CMS
Texas W5VGX
Utah W71N
Virginia W4KMS
Wisconsin K90Ta
Ontario, Can. VE3KK
Nova Scotia , Can. VEl BNN
Brazil PYl BAR
Japan JR1NRP
Sweden SM3BCZ

TOP SCORES, WASHINGTON STA TE:
County Call osos Mult.
Adams W7GHT/M7 10 9
Asotin W7GHTlM7 19 12
Chelan N7RC 109 30
Clark N7ZZ 2090 114
Columbia W7GHTlM7 18 12
Cowl itz WA7PMW 466 62
Douglas W7GHTlM7 28 13
Ferry W7GHT/M7 20 10
Franklin W7GHT/M7 25 17
Garfield W7GHTlM7 25 16
Grant W7WMO 393 53
Island W7UMX 1053 90
King K7GR 403 55
Kitsap WA7UWE 620 56
lincoln W7GHT/M7 33 19
Okanogan W7GHT/M7 14 11
Pend Orielle W7GHT/M7 18 20
Skagit WA7GVM 749 76
Snohomish K711 125 36
Spokane W7GHTlM7 29 16
Stevens W7GHTIM7 38 21
Thurston N7RV 190 45
Wahkiakum WB70VA 46 19
Whatcom WA7YCZ 1430 71
Whitman W7GHTIM7 19 13

Stat ions can credit any chapter
wit h their score as long as they
hold a cert ificate from that
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This NEW MFJ Versa Tuner II • • •

95
Antenna matching
capacitor. 208 pt.
1000 volt spacing.

,' E W tOWER "RICt:

Efficient airwound induc
tor gives more watts out
and Jess losses.

Meter reads SWA
and RF watts in
2 ranges.

INDUCU.NC(

Sets power range,
300 and 30 watts.
Pull for SWR.

•

, .

has SWR and dual range waUmeter, antenna switch, efficient airwound
inductor, buin in balun. Up to 300 waUs RF output. Matches everything
from 1.8 thru 30 MHz: dipoles, inverted vees, random wires, verticals,
mobile whips, beams, balanced lines, coax lines.

MFJ LOWER PRICES' r.:N""EW;-;.,'""MP;;;;;ROO::VE:::-OM'""F::-:J·9::-:41:::-B""'HA-=-S .-.-. ---,

..---...;;;..---------.;;;;---..;-;;;.~':.'1 • More inductance for wider matching range
• More flexible antenna switch
• More sensitive meter for SWR measure.

ments down to 5 watts output

Transmitter matching
capacitor. 208 pf.
1000 volt spacing.

Only MFJ gives you this MFJ·941B Versa
Tuner II with all these features at this price:

A SWR and dllal range wanmeter (300 and
30 watts lull scale) lets you measure RF
power output lor simplilied tuning.

An antenna switch lets you select 2 coax
lines direct IX tnru tuner, random wire/balanced
line, and tuner bypass for dummy load.

A new efficient airwound Inductor (12 po
si tions) gives you less losses than a tapped
toro id lor more watts out.

A 1:" balun for balanced lines. 1000 volt
capacitor spacing. Mounting brackets for mo.
bile lnstananons met shown),

With the NEW MFJ Versa Tuner II you can
run your full transceiver power output - up to
300 watts !!f..l1ower oo41ut - and match your

,.. - ..,. '. .. -" . "... <a> .~c C @ \& G., ..' -' " .....' ~ ~ .-..
-,~ . . ',." ~ ,.

ANTENNA SWITCH lets you select 2
coax lines direct or thru tuner, wire/ba·
lanced line, dummy load.

transmitter to any feed line from 160 tnru 10
Meters whether you have coax cable, balanced
line, or random wire,

You can tune out Ihe SWII on your dipole,
inverted vee, random wire, vertical, mobile
whip, beam, Quad. or whatever you have.

You can even operate all bands with just

one existing antenna. No need to put up sepa
rate antennas for each band.

Increase the usable bandwidth 01 your mo
bile whip by tunif'IQ out the SWR lrom Inside
your car. Works great with au solid state rigs
(like the Alias) and with alltutle type rigs.

It travels well, 100. Its ul tra compact size
8x2x6 inches l its easily in a small comer of
your suitcase.

This beautilul little tuner is housed in a
deluxe eggshell wnne ten-tee enclosure with
walnuf grain sides.

SO·239 coax connectors are provided for
transmitter input and coax led antennas.
Quality live way binding posts are usee for
the balanced line inputs (2), random wire input
(1), and ground (1).

NEW 300 WATT MFJ VERSA TUNER II'S: SELECT FEATURES YOU NEEO.
NEW MFJ·945 HAS SWII AND DUAL RANGE
WATTMETER. Nt:W Unn:R I'R 10:

$6995
--""" r... '" ,~

.~:a.;'t~E:!O 0
..... .. MfJ·IU1, 11II1 It.. . 1'1_ ..lenlll IwIIe• .

NEW MFJ-944 HAS 6 POSmON ANTENNA
SWITCH ON FRONT PANEL.$6995 Nt:~· to\\-'t:H "Hlet:

@ [99- aof
Sl "" II MfH41B luI It.. SWRlWlnmtllf.

NEW MFJ·943 MATCHES ALMOST ANYTHING
FROM 1.8 THIIU 30 MHz.$5995~ N~~: ,LO\\-"ER 1'!tI<:f~

""~llL'" -1J... ...I>J> «:If ~ ~'
. ~'-F-'" 1m' .. ..

SIIIlIII MfJ·UlI. 1111 '~- , ,

SWlIIWlllmcler, In~ 1-..tlI:•. IIIOIIII1InlI iItIcttl. 1.2.6 In.

ULTRA COMPACT 200 WATT VERSA TUNERS FOR ALL YOUR NEEDS.
MFHD1 VERSA TUNER MATCHES ANYTHING,
1.8 THRU 3D MHz. /'liEU.' U)\\ 'E:R PRI CE:

~~~~I () 0 0 IJ
MFJ·90D ECONO TUNER MATCHES COAX
LINES/RANDOM WIRES. NEW tOWt;H PRn:E

- I
{){)4.) i

' un",

MFJ·1601D RANDOM WIRE TUNER FOR LONG
WIllES. Nt:W LOWt:R I'Hlet:

$2995 ll.»-~ll' ~
"""""'- ' ,

U Ih", 30 MH•. lip 10 2DD I _ ----
10'"1 Rf Hlpul. Milchil fljllh 'lid 10.. Im,","CIi. 12 po'"
tion i",h.d ... SO·239 ""noct..... 203.4 Inchu. Mltckl 25
10 200 ohm, It 1.1 MHI. 0011 ""t lu.. COn Inu.

25

.... M52 Order any product from MFJ and try it. tf not delighted, return within 30 days lor a prompt refund (less shipping).
Order today, Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.

For technical Information, orderirepalr status, In Mississippi, outside continental USA, call 601·323·5869.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On ~ I_ I
MFJ ENTERPRISES, INC. ~1~SI~~I~P~9~TATE.MISSISSIPPI 39762
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Five-Chip Auto IDer
- in case you forget

You don't have to speak TV to use th is one.
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Richard Bartholomew
Box 300 Butter Terrace
Freeland PA 18224

Hdyi ng seen several ar
t icJ es pe rta i n ing to

automatic code identifiea-

t io n , a l l u sin g d iode
matri ces o r o ne-shots, I
thoug ht I'd sha re a ci rcu it [
developed fo r TV transla
tors requ ir in g much the
same thing. T hi s parti cul ar
ci rcu it uses on ly five ICs.
three Tl' Ls (cheap), one
S-va lt regul ator, and one

256-bi t ROM (read o nly
m emory). There are al so
four transi stors perf orm ing
ho usek eeping chores such
a s inversi o n and p ul se
genera tion.

Referring to Fig . 1, th e
circuit operation can be ex-

pla ined as follows: IC1, an
lM556 dual t imer use s
half of its internal circu itry
to provide a 3D-m inu te
timer. The output of this
tim er is no rmall y h igh.
After t iming-out. it goes
low whi ch turns off Q1 and
fo rces the reset pin on the
second half of the time r to
go high . This enables the
astable osc il lator, and a
clock stream , at about 8
Hz, toggles IC2, a dual4-bit
bina ry co unte r. This co unt
e r pe rforms two func t ions.
First, it add resses 1(4, an
B-Jine-to-1 -line multiplexer,
whi ch ca uses 1( 4 to se lec
tively scan its inputs for a
signal. Going back to 1(2
now, it also add resses le 3,
a 32 word , 8 bit/word ROM.
The output of the first
counter also drives t he
clock input of the second
counter at a speed 8 t imes
slower than the first half .
This causes the multiplexer
to scan each of its 8 inputs
befo re the ROM address
changes once.

T he ROM I S pro
grammed a s sho wn In

Ta ble 1 . I always allow the
first three bits at address
00000 to be o. Th is a llows
for any clearing operations
,,( . h " "'" , n O " .. 0" ,,,.~



Desired output 01 ROM
BCD count
to ROM AB C D E F G H
00000 0 0 0 1 1 1 0 0
0 0001 0 1 0 1 a 0 0 1
0001 0 0 0 0 0 0 0 0 1
0 0011 0 1 1 1 0 1 1 1
00100 0 0 0 1 1 1 0 1
00101 1 1 0 1 0 1 0 1
0 0110 1 1 0 1 1 1 0 1
00111 1 1 0 1 0 0 0 1
01000 1 1 0 1 1 1 0 1
0 1 0 0 1 0 1 1 1 0 0 0 1
01 0 10 1 1 0 1 0 1 1 1
0 1 0 1 1 0 1 1 1 0 0 0 1
0 1 10 0 1 1 0 1 1 1 0 1
01 1 01 0 1 0 1 0 0 0 0
0111 0 0 0 0 0 0 0 0 0
01111 0 0 0 0 0 0 0 0
10000 0 0 0 0 0 0 0 0

Tab le 1. ROM programming sample. Sample indicated is
W 79QY7.

u sed the letters " D E
W79QY7." I allowed 3 co n
secut ive 1s for a dash and
one 1 fo r a dot . Spacing
between letters is three Os
a nd s p a ci n g be tween
wo rds is seven Os. The tab le
is read from address 00000,
A through H, then add ress
00001 , A through H, and
continu ing down th rou gh
bina ry addre ss 01111 . As
can be see n, the ROM out
puts 8 bits a t a time to the 8
inputs of the multiplexer.
This is the reason fo r run
n in g the multiplexe r 8
times faster than t he RO M.
As each 8 bits appear o n
the inputs to the multip lex
er, the inputs are scanned
and convert ed to serial
data at the Y o utput.

At the co m ple t io n o f
b in a ry c o u n t 1 6 , the
negative-going edge on the
2D output of IC2 turns off
Q2 for a period of about
100 rn s. This causes its col
lector to go high . Th is high
voltage on the base of Q 3

for ces it into heavy satura
tion, d ischarging the time
o ut capacitor at TRIG 2 on
IC1. This ca uses the timer
to reset to zero and sta rt
timing out 30 min utes ,
when t he seq ue nce wi ll
repeat. Q4 was added to
allow remote triggering of
the tim er. This IS ac 
co m plished by either a
logic 1 at the remote ac
t ivation input or tying this
point to + 5 volts .

IC5 IS sim ply a s-vo lt
regu lator which takes any
where from 7 to 35 volts in
put and co nverts it to 5
volts for the rest of the
ci rcuity.

This c irc uit can be pro
grammed to provide two
separate 128-b it messages,
se lec tab le a t the flip of a
switch. Input E on IC3,
which is shown open on the
schema tic, can be tied to
a n SPOT switch wh ich has
one side grou nded and the
other tied to + 5 volts.
When switc hed to ground,

the address to the ROM
will sta rt with ()(X)OO and
when switc he d to + 5
volts , it wi ll st a rt with
10000.

Being a computer freak
and not a ham , I am not
sure if t his ci rc uit wi ll be a n
aid to a nyone, but if so, I

would like to hear from
you regard ing your uses
and any changes you might
have made. {Fo r amateur
use, the 3(}m inute timer se
quence wou ld have to be
sho rte ned to 10 minutes.
The sa mple ca ll sounds
like a rare o ne .-Ed.l .

The Vacationer

- B&W's portable antenna

Sieve Schwartt; WA2AL T
2770 Wes1 j St. A p t. /8A
Brooklyn N Y //224

I f yo u trave l a lo t or live
in an apartment, there 's

a great little antenna for
the low bands. B&W makes
a low-band a ntenna cover
ing 2-40 mete rs and it vir
tua lly takes up no space .
The antenna is about 4 Vi
fee t long . When the anten
na is di sassembled, it can
fit in a sma ll suitcase with

all your clothes. This an
tenna is the Vaca t io ne rtv.

The antenna comes with
fou r coils a nd a shorting
bar for 6 and 2 meters. The
Vaca tione r al so com es
with coax, counte rpoise ,
a nd a ll mounting hard
ware .

Changi n g co ils is a
breeze. To cha nge a coil ,
a ll you have to do is loo se n
two screws and the coil
slid es right o ff . Tuning the
antenna is just as easy. The
wh ip itse lf doe s not have to
ever be touched (except o n

2 meters). Tuning is done
by ad jus ting the lengt h of
the co u n te rpo ise . The
counterpoise can hang out
the window or lie along the
flo or in the room .

There's nothing e lse to
buy for the antenna . The
anten na mounts on the
w indow v ia a v ise-ty pe
mechanism. It's al so great
for you apartment-dwe llers
who can't put up antennas .

The only " too l" needed
for a ssembly and di sassem
bly is a flat screwdriver.

The Vacationer antenna

can be o rde red from any
sto re whic h stocks B&W
part s. The number of the
a n te n na is th e Mode l
370-10. The ante nna list s
for a pproximate ly $32 .50.

There is a p re viou s
mode l, number 370, whi ch
is less in p rice and does not
incl ude 40 meters, If you
wo u ld like t he speclf lca
nons. write to Barker and
Willamson, lnc .. 10 Cana l
St., Bristol PA 19007.

It's a great little antenna
and the sw r is adjustable to
1.1 :1 . •
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Tone Decoder Improvements

- another step toward perfection

With a signal conditioner and valid-digit recognizer, you can't go wrong.

The function of U1 and
U2 is to determine if the
567 decoders are sending
only one low-tone signal
and on ly one h igh-t one
signa l. The ou tputs of U1
and U2 are AN Ded to
gether by U3 so that the
ou tput o f U3 (pi n 3) goes
low only when t he fol low
ing conditions are met: You

567s. (See Fig. 7 In refer
enced ar tic le.)

The b lock diagram of
this system is in Fig. 2. It
cons ists of two bandpass
f ilters, one fo r t he low
group tones, and one fo r
the high-group tones, two
limi ter s, eight frequency
de co ders, a va lid-d ig it
reco gni zer/signal cond i
t io ner , and an eight-to
sixteen- line decoder. To
bui ld your decoder, see
Everhart's artic le for infor
mation on bu ild ing t he
bandpass fi lters, li m iters.
and 567 decoders. The out
puts of the eight 567
decoders are t hen fed in to
the val id-digit recogruze r.
Fi g . 1. The valid-digit
recognizer consists of U1
and U2 (7486 exclus ive O R
gates), U3 (7400 quad two
input NAND ga te), US
(7414 hex inver ter), and U4
(74123 monostable mu lti
vibrato r).

The Stgnet lcs NE567 is
m y favorite toy. I' l l

never give it u p . After
work ing on severa l old
te lepho ne company de
code rs, I rea lized that they
def in ite ly leave somethi ng
to be des ired-especially
if you w ere to attem pt to
bu ild one from sc ratc h!
A lso, after experienc ing
seve ral com mercial- '
qu ali t y sta te-of-t he-a rt
DTMF decoders, I rea lized
that w hile they are terrific
decoders, t heir pri ce is out
of sight. That leaves the
N E567.

M r. Everhart" described
the li mitations of the 567 in
a very t horough presenta
tion. However. its li m ita
t ions ca n be wo rked
around to y ie ld a high
qu ali t y, supe r ior pe rfo rm
ing decoder. The 567 can
not stand alone wi thout
condit ioni ng its output.
The ci rcu itry p resented
he re IS a sophisticated
sig na l condi t ioner and
valid-digit recognizer. It is
an improved alternat ive to
separate delay networks
on the outputs of al l eight

OJ. H. Everhart WA3VXH, -ro
ward a More Perfect Touchtone
Decode r ," 73 Magazine,
November, 1976, pages 178
181.
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Fig. 2. Blo ck. d iagram of decoding sys tem.

high when the digit is
decoded.

The sys tem de scr ibed
here is in use at thre e
repeaters in the Hartford
(T area (W R1ABM: .281.88
a nd 442.8 5-447 .85 a nd
WR1AF U: .751.15) as
a u to p a tcb and co n t rol
decoders a nd are working
well without any problems.
With a O.S-second response
time, the re has never been
a false activat ion of any
function . •
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put waveform . U7 and U8
(7400 NAN D gates) provide
the gat ing of the 567s to
the six tee n-l ine de coder .
Thus , no tone de co d ing
can tak e pla ce wit hou t
valid-di gi t rec o gn it io n
because t he ou tp uts of the
567s are no t being applied
to the sixteen-line decoder
unless va lid-dig it re cogni
tion has occurred . The o ut
put s of the s ixte e n-line
decoder, U9-U12 (7402s),
are normally low and go

This would meet the re
quirements o f o nly o ne low
and o nly o ne high tone , but
wou ld no t be decoded if R1
were se t cor rectly.

Next, we use the output
of the va lid-di gi t re cog
nizer to gate the ou tputs of
the 567s into the eight-to
s ixte e n-li ne dec oder. U5
a nd U6 a re 7414 Schmitt
triggers . They will further
co nd it ion the outputs o f
the 567s and sha pe the out-

must have o nly one low
tone and o nly one high
tone .

The next section o f the
va li d-digit recognizer is the
de lay ci rcuit consist ing of
U3, U4, and U5. R1 and ( 1
determine the time delay.
The o utput of the valid
digit recogn izer c ircu itry is
U3, p in 3. Pin 3 of U3 goes
low on ly when o ne low
tone AND o nly one high
tone are present and they
mu st rem ain uninterrupted
for the time duration set by
R1 and ( 1. Optim um set
ting of R1 is from 0.25 to
0.5 seconds . This se tting
may vary for your par
ticul ar se tup. As a rule of
th umb, set R1 to be fast
enough for your signa ling
requirem en ts, but s low
enoug h to re ject erratic
pu lsing. Remember that a
co ndit io n co u ld e xist
where a certai n vo ice may
be decoded as two tones
which happen to be two
to uchtone w freq uencies.
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Ladimer S. Nagurney WA IKIP, WAJEEC
Department of Physics
Brown University
Providence Rl 01912

The All-Wrong Power Supply

- works in spite of itself

Power to the junk box! - and from it.

U s u a ll y when one
builds a power sup

ply. one takes a currently
vogue circuit and uses it
verbatim. For solid-state
rig advocates. the prese nt
no rm is usi ng a t rans
former. a d iode-bri dge rec
tifier, a nd a se ries pass
tran si stor . Wh il e I have no
qualms about thi s circuit, I
know many ham s wh o
spend t ime a nd money
looki ng for the " proper"
parts whe n. in reali ty, they
can use junk box parts in an
equiva len t circui t.

The ci rcuit in Fig. 1 is the
power supply 1 have been
using for my Ico m 1(-230.
It delivers about 3.5 Amps
at 12 volts . When one looks
at the schematic, however,
the circuit looks wrong.
Fi rst, the transformer volt
age is too high and every
one knows the re are fou r
diodes in every power sup
ply worth me ntio ni ng. How
can it wor k?

Fi rst, conside r the trans
former . rectifier, and filter
ca paci to r co mb inat io n.
The out put vo ltage with
tran sfor me r secon dary
voltage Vt. load current II ,
a nd capacitor C connected
in a half-wave circuits is :

32

Vout = 1AYt - Iln20c.
The ac ripple on this
voltage will be: Vripple =
lout/210C. Inse rting our
va lues we find the follow
ing: Vout = 1.4(28Y) - 4
Ampsj(120 X 4 x 10- 3
Farad) = 30.87 volts and
Vripple = 4/1210 X 4 X
10 - 'j ) = 4.76 vo lts. Thus,
the output is a dc level of
30,87 volts with a 4.76 vo lt
ac voltage impressed upon
top of it. Therefore, we
have a va rying vo ltage
from 26 to 36 volts at the
in put to the regulato r.

We have just shown why
we are using a higher volt
age t ransfo rme r with a
half-wave re c t if ier . The
transformer chosen was a
surplus one with a 28 V. 4 A
secondary. bought for
$1 .00. This is in contrast to
the l8-volt types usually
chosen for a similar supply,
the n operated with a
bridge recti fier.

Practically, what th ese
equations show is tha t if
our regul ator ca n follow an
input vo ltage from roughly
25 to 36 vo lts. we can use
th is ci rcuit to ma ke a
regu lated power supply at
a var ie ty of vo ltages .
Before slapping a three
terminal regulator on the

output and going to look
for a " co ld 807: ' one must
do a little more designing .

Returning to the voltage
output equation. we note
that at zero current our
voltage ac ross the fi lter
capacitor is 1.4 x 28 or
39.2 volts. This val ue is the
maxi mum vo ltage across
the ca pacito r. The n a
capac ito r with a wo rking
voltage of at least 60 volts
should be used.

The standard three-ter
minal regu lators have a
max imum input voltage of
about 35 volts . Therefore,
one might damage or des
troy the regulator if it were
connected directly to the
rectifier output . The zener
diode (Z) and the resistor
(R) in the schematic take
this into account. The
zener was chosen from the
junk box and almost any
power-type zener can be
used as long as the regu la
ting vo ltage is below 35
vol ts.

The value of resi stor R
can be eas ily fo und. The
current through the regula
to r is roughly the base cu r
rent of the t ransisto r whic h
is rough ly the collector
emitter current divided by

the gain of the transistor.
Since a typical power tran
sistor has a gain of about
50 and our maximum out
put current is about 3.5
Amps, we see that the base
cur rent is about 70 rnA.
Since our lowest vo ltage
ac ross t he capac ito r is
abou t 25 volts, we wa nt
something like an a-volt
drop with 70 mA or about
100 Ohms.

Altho ugh t he drop
across the resistor is con
stant, t he actual voltage in
put to the regu lator will
vary from 17 to 27 volts.
This can influence the
choice of zeners since a
25-volt zener will only
draw power when the volt
age is above 25 volts and ,
therefore. has a smaller
duty cycle than would a 20
volt one. Maximum heat
ing on a 25-volt zener
would occur with no cur
rent drawn by the regula
tor. In th is case, it would be
about 10 rnA, so a l -Watt
zene r shou ld do. The resi s
tor will dissipate 10 volts at
80 rnA, so a 2-Watt one will
be fine.

The fina l bit of analys is
dea ls with the d iode (02)
o n the ground leg of the
three-te rminal regulator.



Fig. 1. Power supp ly schematic d iagram.

The design of t h is su p ply
is ne ither unique nor in
novative, but it sho ws tha t
o ne can build a power sup
ply from the ju n k box that
really works .•

..,.'
•

"'
,..

m e tal cove r fo r venti la
tio n. A litt le deco rative
st a in made the XYl joyfully
app rove of th e su p p ly for
use in t he den instead of
being hidden away .

Parts list
01 lOA, 60 piv si licon d iode
D2 lA, 15 piv silicon diode
U1 7812, 12-vo lt pc s tuve

vOltage regulator
01 2N3055 transistor
A,Z See text

t io n from oscillation . Al
though r have ne ve r ha d a
supp ly osc illa te, the capac
itor is c heap ins urance .

The supply was c o n
structed on a piece of par
ticle board with plywood
sid e s and a If-shaped c a ne

This is used to raise the
regulator voltage up b y .7
V so a "t z-vol t" regulator
will give a 12-volt o ut p ut.

No analysis will be given
of the power transistor
since my only suggestions
are to he a t-s ink it well ,
choose o ne with a gai n of
about 50, a nd a power of
about 75 W a tts. A 2N3055
is a n inex pensive and
usuall y sa fe choice. The
sm a ll c a pa ci to r a cross the
out pu t is used for protec-

- insensitive to harmonics

The Hardhearted
Rf Detector

O ver the years, the ther
m al, or calorimet ric,

wattmeter has remained th e
standard fo r all measurements
of radio frequency power.
Unfortunately, calo r!met ric
power meters are very ex
pensive and , the refore, arc
fou nd only in th e laboratory.
Almost without exception,
the fro nt panel " power"
meter found on a rad io trans
mitter is really a peak-reading
voltmeter calibrated to ap
proximate a reading in Watts.
Any harmonic energy from
the transmitter due to mis
alignment or component fail
ure can cause this meter to
soar to a reading much higher
than the true rms power out
put. The obvious solut ion has
been overl oo ked. Every radio
transmitter can be equipped
with a si mple power metering
circuit offer ing acc uracy and
insensitivity to ha rmon ics ap
proach ing that o f a th ermal
type meter.

In place of the usual detec
tor followed by a capacitor
input filter, the improved cir
cu it will employ a choke in
put filt er. This circuit , prop-

erly designed, will develop an
output equal to the average
dc level of the half-wave pul
sating de fro m th e de tec tor
(resemblance to th e choke
input power supply filter is
no t accidental). An average
reading voltmete r may be
calibrated to read th e true
average power d issipated by a
load. The ratio of average
power to rms power remains
relatively constant fo r ex
treme distorti ons of the sine

wave, while th e power, com
puted by the square of the
peak voltage d ivided by twice
the load resistance, may vary
several decibels.

Th is simple high-accu racy
circuit has but one special
requ iremen t. The input in
ductor must be chosen so
tha t its effective inductance
remains above th e critical
val ue required for voltage
regulation to th e average level
over the frequency band of

William E. Coleman, Jr. N4ES
S...face Equipment Engineering
E-Systems. Inc. IECl Division
1SO l 72n d Streel Nor th
P.O. Box 12248
St. Pe tersburg F L 3"3"733"

interest. Therefore, a choke
approaching self-reso nance at
th e operating freq uency
would not be su itable. The
cri tical value is co mputed by:
l-mtn = (O.060/ F)R L henrys.

A typical circuit for use at
a 50- O hm t e r m ina t ion,
where Xc1 '" 5 Oh ms and
Xc2 "'RL/1 0, is shown in Fig.
1, and the results from low
frequency (F = 40 kHz) test
circ uits (Figs. 2 and 3 ) are
sho wn in Table 1. •

I

c r

)
,

••• ".
Fig. 3. Average detector.

,. ,".
Fig. I.

,.

'"
Input

8 .0 V p-p tr iangl e
6 _5 V p-p sine
4 .6 V c -p square

Calculated
rms power

0.016 W
0.016 W
0.016 W

Epeak d et .

3 .5 V___..
2.9 V 4.4 dB
2 .1 V~

EAvg. det_

1.0 V
1.0 V
0.98 V

Fig. 2. Peak detector. Table I.
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Custom-Designed
Power Supplies

- try the 723

Barga in-basement fanati cs will love th is new approach.

TOP v IE.,.

Cor' S. Griebno K2GEJ
R.D. 112 Kline Drive
Pennellville NY 13 132

is a temperature-compen
sated and amp lified refer
ence vo ltage output (Fig. 1,
pin 6). This output vo ltage
is typica lly 7.15 vo lts and
capab le of supply ing up to
15 rn A of current. Current
sense termina ls (pins 2, 3)
allow th e user to select the
up per cu rrent limit of the
su pply. Also. the 723 has a
built-in error amplifie r d i
rec tly coupled to an "o n
board" se ries pass transis
to r. This combinat ion is
capable of supply ing up to
150 rnA. The line a nd load
regu lation of the supply
will be typically 0.1% .
Some of the 723's othe r
features a re low current
dra in, low tem pera tu re

few units I wo uld le t adorn
my operat ing tab le.

This a rtic le will show
yo u how to custom-des ign
your next su p ply, fea tu ring
the widel y used 723 Ie reg
ula tor . This will a llow you
to have the supply best
suited to you r applicat ion
and provid e th e quali ty,
reliab ility, a nd fe atu re s
you des ire . All t his is at a
surprisingly low cost. You
shou ld find the design ca l
cu la tions relat ivel y easy
and the assembly straight
fo rwa rd.

The 72 3 Chip

There are man y fea tu res
of t he 723 IC, one of wh ich

few of the many reaso ns
that are leading to the de
mi se of am ateur rad io
home brewing. In spi te of
this , there are p lenty of
we ll-do cumented circu its
fo r you to select from that
will no t wind up costing a
fo rtune to build (see any
issue of 73). Unfortunately.
most of them requi re a
power supp ly w hich can
wind up with a price tag as
large o r la rge r than the rest
of the project.

If you are considering
ba rga in-ba sement e lec
tronics, you sho uld also an
tici pate the pro blems asso
ciated with q ua lity, reli
abi lity. and aesthet ic a p
peal. There are preci ous

designat ion for

"'
CURRE ~ T ll~ n

C URRt ~ r sE ~sE

' I ~ P Ul

• I ~ P U l

v RE f.

".
Fig. 1. Pin
the 723.

l SI, microci rcu its. mass
prod uc t ion , and high

component costs are but a
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he re . A 2N3055 has a pow
er d issipation speci ficat ion
of 115 Watts if you can
keep the case te mpera ture
at 25° C (77° FJ. Foll owing a
derating curve fo r this tran
sistor, Q1 can d issipate up
to 63 Watts at a case tem
perature of 100° C (212° Fl.
What t hi s tr anslates to is
app roximately 4 Amps of
cu rrent with a 15-volt dro p
from collector to emitter .
Allow o ne 2N3055 fo r
eve ry 4 Amps of output
cu rrent a nd, by a ll mea ns,
heat-sink them! Also, if you
si nk Q2 well , it is capable
of dri v ing u p to fo ur
2N3055s connected as
shown in Q1 (alt.). The
ot he r a lternative, as pre
vious ly ment ioned, is to ex
te rn ally mou nt Q2 and
wire it into the board . The
botto m line he re is to kee p

."
~ 9n ce
,e ... I ~ ' DISC
,'z ... " ,eov '''_

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

de sign current. Although
not shown in Fig. 2, it is a
good idea to wi re d iode 06
at the o ut put te rm inal s of
the su pply . This is a " free
wheel ing" d iode that will
protect the regulator boa rd
from any inductive tran
sie nts co ming back to the
supply from the load (e.g.,
a T-R re lay). A 3-Amp,
2QO-p iv device is suita ble
for 0 6 .

At t his t ime, it is worth
mentioning that Q2 (Fig. 2)
will requ ire so me heat sink
ing at t he higher current
out put level s. To do thi s,
yo u might even wire an ex
terna lly mounted 2N3053
or 2N3055 to the Q2 pads
loca ted o n the PC board .

Unle ss you have a rive r
fl owing nearby to cool Q1,
a bit of cautio n must be e x
ercised in what is done
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The diodes shou ld ha ve a
piv rating of at least 50
volts. By using a glass
epoxy board material with
2 oz. coppercl ad , the runs
o n the board are easi ly
wid e enough to hand le 6
Amps with less than 10° C
temperature rise . For de
sign currents hig her tha n 6
Amps, the re ctifiers, fi lter
capacito r (C1). se ries pass
transistors (Q1, alt.). and C3
may be wired externa lly
with heavy wire . The cir
cui t boa rd can then be
wired in as a cont ro l svs
tem for the regula ted sup
ply. (See Fig. 3.) If you use
the board in th is manner,
do not use R7, wh ich is the
c u rre nt-se nsi ng re s istor .
Mount the fuse ho lder fo r
F2 externall y, instead of in
the hole provided o n the
PC board , and fu se for t he

".

Fig. 2. Power suppl y schematic diagram.

drift , and high ripp le rejec
tion. Another good feat ure
is t he $.35 to $.50 price tag
in single q ua nt ities . It is, in
fact, unco mmon not to
fi nd a 723 stuck some
where in an OEM ind ustria l
supply.

External Components
Before we get into the

design ca lculat io ns, take a
look at Fig. 2. r t , C1, and
Q1 (or Q1 a lternate) are the
o nly externa l compone nts
needed fo r this supply, the
remain der of the co mpo
ne nts being mounted o n
the PC board. l oo king at
'r t . you can see I have
d ra wn a cente r-t a p ped
tra nsfo rme r. If you ha ve
this type of t ra nsformer,
diodes 01 a nd 02 are used
in a full -wa ve , ce n te r
ta pped configura tion using
pads C. 0 , and E on the PC
board . If yo ur transformer
has no center ta p, use
diodes 01 through 04. Con
nect the transforme r le ads
to pads C and 0 on the
board and you have a full 
wave br idge configura tion.
I have found that a 12·volt
fila men t transformer with
a bridge recti fier works ex
t remely well fo r output
vo ltages from 2 to 7 vo lts
and a 24-vo lt cont ro l type
transformer with a bridge
rect ifier is a n exce llent
choice fo r output vo ltages
of fro m 9 to 25 volts . Ma ke
sure the transformer sec
o nda ry c urren t rating is
high e nough for you r sup
ply design. There will be
so me more co m me nts
about Tl later o n.

Diodes 01 through 0 4
mu st be c hos en to ha nd le
the c urrent you design the
supply for. The popu lar
1N4000 se ries d iodes are
excellen t for current leve ls
of up to 1 Amp. The 3-Amp
epoxy " bulle t" recti fi ers
are so inexpensive that I try
to keep some o n hand all
the time (MR 500 series). If
you are fortunate enough
to be able to obta in some
Moto ro la MR 751 s, a
6-A mp dev ice, th ese also
may be used on the board .
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mu c h, but, when multi
plied by 10 Amps, the resu l
tant voltage drop in the
ca ble is 3 vol ts . Not good!
Now, if we co uld sense
voltage out at the load , the
ca ble drop would still be
the re while the regulator is
being " foo led " into putting
out enough extra volt age
to co m pe nsa te fo r thi s
drop. With thi s supply de
sign, all that has to be done
is to run two sma ll wires
in para llel with t he power
cab le wire s. Tie the m to
gether at the re mote load
location and you have rvs .
(Connect the + S and the
+ V wires together, a lso
the - S and the - V wires.)
The reaso n you may use
sma ll e r wires is due to the
fa ct that only a few mill i
amps of c u rre nt are re
quired to drive the error
amp lif ie r in the 723. Re
member, the higher the
c u rre n t leve ls that you
work with, the more impor
tant it becomes to use rvs.
R3 and R4 are shown to be
3.9 O hms. Any va lue you.
ha ppe n to have between 2
and 10 Ohms will be sa tis
fa ctory here . If you do not
wish to use remote sensing,
a jumper may be insta ll ed
in p lace of R3 and R4.

Let's Regulate

The regulator po rtion of
thi s supply consists of C2,
R8. R9. C6. the 723 IC. C4.

. '

R3

. ,
Go" j

.6 ',
1..C7 :

I e

J
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Fig. 3. Wiring arrangement when the 713 is used as a con
trol system for an external regulated supply. Run tvs wires
from PC board. Do not use jumper (Fig. 4).

stand the val ue of rvs , let's
take a look at what ca n
happen when it isn 't used .
All electri cal co nnect ions
are im perfect, a s they have
some res istance associated
with them . The same ho lds
true fo r wire . Consider a
connector re sista nce o f 50
milliohms and a power
lead resi stance of the same
magnitude. That is like put
ting a resistor with a value
o f 0 .15 Ohm s (two termina
tions and a conducto r) in
each lead of the powe r
cable. This co mes to a total
resi stance of 0 .3 Ohms.
That doesn 't sound like

R'

- es RIO,- ',,
oe ,,,

..-0 SC.

R'

E, 02 / c

,.- ----'·1Eco
R7 •

C6
- -))1·:......--

Fig. 4. Component layout.

Remote Voltage Sensing
(rvs)

Rvs. a feature of thi s sup
ply, is se ldo m d iscussed in
literature . To better under-

along with R5, acts to pre
ve nt any power line switc h
ing transients from firing
the SCR . This is e specia lly
true under no-load condi
tions. C6 and R10 form a
dv/dt (vol ta ge c ha nge to
time change) network that
prevents the SCR from
turning its el f on due to
high rate-of- rise vo ltage ex
cu rsions across the device .
There are anode and ga te
pads fo r the SCR c le a rly
marked on the board. Also,
there is a hole dr illed in the
co mmo n foil , just below
the SCR mounting hol e , for
the cathode connection.
When mounting the SCR,
use the insulat ing was her
that usually comes with
the device . The stud is the
anode connec t io n and ,
without the washer, the
mounting nut will come in
contac t with the co mmon
foil. If there is no insula ting
washer with the SCR, o ne
ca n be easi ly fab ricated by
peeling the co ppe r from a
s m a ll pie c e of c ircu it
boa rd material. The un clad
material may then be used
as the washer.
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O vervoltage Pro tection
(ovp)

The o vp c ircuit , an SCR
c rowba r-type , is opt ional in
that it has no effect on the
opera t ion o f the regulator.
If, in fa ct, you opt for a
va ria ble supply, it ca n be a
nuisance. But, if you have a
nice new SSB rig, it c a n
save you a bund le. The cir
cuit consists of an SCR, C6,
R10, G , R6, D5. and R5.
The on ly variable in the ci r
cuit is zener diode D5 . The
zener sho uld be ra ted 2 to
3 volts higher than the
regulated o utput voltage
a nd have a 5% tolerance.
The o vp ci rc uit operates as
follows: Any rise in the out
put vo ltage above the ra t
ing of D5 wi ll fire the SCR.
After firing , it will remain
in the on sta te unt il fuse F2
blows, thereby protecting
the lo ad from a gros s o ve r
volt age. Choo se a rating
for F2 approximate ly 20%
above the des ign c urre nt.
Resistor R6 prevent s any
anode-gate leakage cu r
re nt from inadvertently fir
ing the SCR. Ca paci tor C7,

the Q1 and Q2 ca se tem
peratures below 100° C to
achieve the best reliabi lity.

The re will be a specia l
sect ion on C1 la ter on in
th is article.
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So lve:
R1 2k

13.5 - 7.15 7.15

7.15 X R1 = 6.35 x 2k

Q2. Q1 . R7. C5. R2 and R1
(Fig . 2). The circuit. when
constructed with a jumper
between pins 5 and 6 of the
Ie (in p lace of R8). is for
output voltages of between
8 and 24 volts. Do not use R9
and C6 in this case. Remem
ber our reference vo ltage
(VreO output of 7.15 volts?
In this connection. the ref
erence voltage is applied di
rectly to the (+) in pu t of the
error ampl ifier. Therefore,
the (-) input of the error
amplifier must be 7.15 volts
in o rde r for t he 723 to be in
a stable condition at Vout.
pin 10. let's go through
a simple calculation and
see how we can design fo r
an output vo ltage of 1 3.5 V
de so that you can run your
new 2 meter rig o r maybe a
mobile unit brought in for
the winter . l ook ing at the
schematic , we see that the
voltage at pin 4 of the Ie.
the (-) input of the e rror
amp lifie r, is derived from a
voltage divide r R3, R1 ,
pads 2 and 3, and R2 and
R4. R3 and R4 a re very low
val ue re sistors t hat a llow
for rvs and, therefore, have
no effect on our calcula
tion . Pads 2 and 3 a llow fo r
an externa l vo ltage adjust
ment if desi red . So now
we're down to two resis
tors, R1 and R2. The va lue
of R2 is not cr it ical (some
where between 1k and 3k is
fine), but must be chosen
fi rst . let's say a 2k res istor
is ha ndy fo r R2. The volt
age ac ross R2 m ust be
equal to our reference sup
ply, aga in 7.15 vo lts . Our
supp ly is supposed to oper
ate at 13.5 volts, so the
voltage across R1 will be
13.5 volts minus the drop
across R2 (7.15 vol ts). A
proportion wi ll g ive us t he
va lue for R1 . The equation
is as follows :

•

80 02~ "C
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10 find a value to be used
fo r C1; most of them use
h ighe r mathematics. To
me. that is a n exercise in fu 
tility . What I will explain
he re is a simple method
that works very we ll, and
can be easily verified if you
have access to an oscillo
scope. Aga in, fo r t he sake
of nu mbe rs, le t' s wo rk o n a
13.5-volt, 2-Amp supply de
sign . I will assume you
have found in your junk
box a 24-volt center-la pped
t ransfo rmer. Th e fir s t
step is to add 5 volts to
your design output volt
age. The re ason fo r this is
to ma ke absolutely sure
t he t there is enough
voltage to overcome t he
base-em itte r dro ps tv bel in
the re gul a tor transisto rs,
and give the series pass
transistors some "o pe ra t
ing room." Addi ng 5 to 13.5
volts g ives us 18.5 volts .
This value is placed at the
point labeled E DIS
CHARGE, Fig. 5. Now, sup
pose yo u wo ul d like
to use the fu ll-wave ,
center-tapped connection
as previo usly me nt io ned .
Divide the 24-vo lt ra ting by
two. The reaso n this is
done is that you are only
us ing half the tr a nsfor me r
winding by co nnec ting th e
center tap to common .
This will give you 12 volts,
whic h is an rms va lue . To
find E PE AK, the val ue C1
will charge to, mu ltipl y 12
volts by 1 .41 4 (E PEAK = E
RMS x 1.414). This va lue.
16.97 vo lts, does no t meet
the minimu m va lue of 18.5
volts requi red by the sup
ply design . E PEAK should
be a minimum of 5 volts
higher than E DISCHARGE,
or the filter capacitor (C1)
wi ll become very large (ex-

•
Fig. 5. C1 calculations.
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Cl Calculalions

There a re va rious ways

Use a 5% tolera nce. 1/4- or
1f2-W att resistor. Now we
have t he R8 and R9 va lues
we need for our 5-volt sup
ply. Capacitor C6 is used to
filte r out any " white noi se "
prese nt in t he Vref o utput
and in R8. Also, p lace C4 at
C4B, Fig. 4.

For o utp ut cu rrent levels
of 6 Am ps or le ss, R7 must
also be calculated. R7 is
the current-sense resistor
a nd its va lue wi ll set t he
maxi mum output current
of the supply. When the R7
voltage reac hes 0 .6 volts.
the 723 will sta rt red uci ng
the o utpu t voltage in a n at
tempt to keep the output
current cons tant. This cal 
cu lat ion is the O hm 's Law
re la tio nship R = Ell . where
R is the value of R7, E is 0 .6
volts (the specified Cl 
CS voltage), a nd I is the
supp ly cu rrent li mi t. The
calcu lation fo r R7 is as
follows: R = 0 .6/2 Amps =
0.3 Ohms. Don 't fo rget the
power d issipation in R7.
That calcu lation is as
follows: P = E x I = 0 .6
x 2 = 1 .2 Watts . At the
risk o f no t having c u rrent
limiti ng, o r wa iting un til
you can procure this low
val ue resistor, a ju mper
ma y be used in p lace of R7.
As lo ng as R7 is in p lace,
the supply can even stand
inte rmittent sho rt-ci rc uit
cond it ions a t the ou t pu t
termi nals with no resu lting
damage.

If you've re ad this fa r,
it's t ime to get a cup of
coffee or ma ybe a nice
cold 807. We still have a lit
t le more to go .

R8

R8

V R8

7.15 - 5

5 = 1 k x 2.15

1k x 2.15

5

430 Ohms.

R8

R9

V R9

Solve:

1 k =
5

R8 x

6.35 x 2k
R1 = 7.15

1776 O hms.
Use 1 8 00 Ohms, 5%
tol e ra nce , 1/4- o r 1/2-Wat t.

This will give you an out
put voltage very close to
1 3.5 vo lts. If you would like
to trim Vo ut. use a 1300
Ohm resistor for R1 and
wire a 1 k variab le resistor
to pads 2 a nd 3. This will
g ive you 13.5 volts output
at approximately 50% of
pot rotation, givi ng you
plenty of t rim range. Othe r
wise, don't fo rget to jump
er pads 2 and 3 if you use a
1 .8k resistor for R1 . When
usi ng the 8-through-24-vo lt
connection, place C4 at
C4A, Fig. 4. C4 is the com
pensation capacitor and
provides a high-freque ncy
break point in the e rro r
amplifier circuitry , p re
venting unwanted oscilla
tions .

In o rder to use the sup
ply for voltages of less than
7 volts, on ly minor changes
need be m ade . Re sistor R2
will not be used . Place a
jumper in pads 2 and 3 and
a lso in place of R1 . In do
ing this, the o ut put vo ltage
will be p laced directly o n
the (-) input of the error
amplifier. Le t ' s say we
want 5 volts o utput fo r
some TTL circ u it we have
or maybe t hat new micro
computer the UPS man just
de livered. All that has to be
done is to div ide the
7.15-volt reference supply
down to 5 volt s . This
calcu lation will be t he
same as t he prev ious o ne.
Choose R9 (any value from
1 k to 3k). let R9 = 1 k. This
time t he equation is:

R2
V R2

R1
V R1
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Fig. 6. PC board artwork .

Connect that thi rd wire
(green) in your power cord
to the chassis . All of your
equ ipment should be we ll
g rou nded . The second
reason is fo r convenience.
With a floa ting supply , the
positive and negative con
nections may be treated
just like a battery. Remem
be r that mic roprocessor
t he UPS man just deliv
ered? Just found out you
needed a negative supply
for some PROMs? Build
two of these supplies. Tie
the positive output of one
to the negative output of
the other and you have a
plus/minus supply . The ap
plications are unending .

In Summary

I believe an outline of
the steps you need to go
th rough in designing this
supp ly is in order. First, the
regulated output voltage
a nd rated current must be
se lected. If the voltage is
above 8 volts, calcu late
the values for the Rl and
R2 voltage divide r. If the
vo ltage is 7 volts or less,
calc ulate t he R8 and R9
vo ltage divide r. If R7 is
used, calcu late that value .
Se lect ze ne r diode D5 in
the ovp circ uit if used .
Se lect resistors R3 and R4
if rvs is to be used . Decide
on the num ber of tra nsis
to rs to be used at Ql or Q l
(alt.). and select t he correct
diodes for Dl through D4.
Fina lly, run through the T1
a nd Cl calculations .

This sounds like a lot,
but many of the above
steps are quick and easy.
The remainder of the com
ponents mounted on the
PC board are common to
all designs .

The 723 is a great Ie.
Give this supply your best
shot and I'm sure you'll be
very happy with the results .
For those of you who wish ,
I can supply a high-quality
pred rilled circuit board for
this article . The cost is
$4.50 postpaid . An SASE
will bring an answer to any
questions you may have.•

o

c
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to three Amperes are very
reaso na ble , If you wou ld
like to design a t z-vott.
1D-Amp supply, the t rans
fo rmer cost may become
quite high. Remember the
older tube-type TV sets?
The power t ransfo rmer
used in these sets is good
fo r 350 Watts continuous
duty . In the Radio
Amateur's Handbook , in
the power supply section,
there a re excellent inst ruc
tions on rewind ing trans
formers . Also, in the sec
tion on construction prac
tices, you can find a cop
per wire table that will
guide you in selecting the
right size wire for your new
se co nd a ry winding . Re
winding is not difficult and
your efforts will be well
rewarded . Another advan
tage is t hat re w ind in g
enables you to keep the Ql
power d issipation down by
red ucing the E PEAK (Fig. 5)
value to a reasonable leve l
fo r your supp ly design.

At no place in t his article
have I ment ioned tying
common ( -V) to the
c hass is. Also, o n the PC
bo a rd artwork (Fig. 6) you
will not fi nd an y mo un t ing
ho les in the commo n foi l.
This is do ne fo r two good
reasons. The first is safe ty !

BG H

Potpourri
I wou ld like to ma ke

some m or e co m me nts
about T1 at thi s t ime.
Tra nsforme rs wit h second
a ry c urrent rati ngs of two

quency) . 0.75 is the table
value reac hed by the E
PEAK, E DISCHARGE cal
culations . So lv ing the
equation, we get : t = 8.331
0.75 = 11 .1 milliseconds .

We now need a va lue for
R to complete our Cl cal 
culation. This value can be
found from R = E/I where
E is the E PEAK value and I
is the supply current design
value, or 2 Amps. Solving
this equation, we get R =
33 .9/2 = 17 Ohms.

To find the value of Cl ,
use t = RC. Solving this,
we get: 11 .1 milliseconds
= 17 Ohms x C. C =
11 .1 /17 = 0.652. To get uf.
multiply 0 .652 x 1000 =
652 uF for cr . Now 652 uF
is the minimum value. Any
capacitor of this value or
larger is suitable. The volt
age rating for C1 has to be
greater than E PEAK. In th is
case, a 50 V de un it should
be used. This method is a
bit arduous, but, nonethe
less, it's a lo t easier t ha n
some other methods .

+V-s +S

1----- 4
" - - - - -

r:-Vo

pensive). This dictates the
use of the 24-lIolt trans
former in a bridge rectifier
configuration . It also
means that you have to
come up with two more
diodes. The value for E
PEAK will now be 24 X
1.414 or 33 ,9 volts . Now we
have 15 .4 volts before
we're down to the E dis
charge value . The next step
is to find out what percent
18_5 volts is of 33 _9 volts.
Divide E DISCHARGE by E
PEAK . 18.5/33.9 = .5457 or
54.57% .

Now go to the capacitor
discharge table in Fig. 5
and find a percentage val 
ue closest to the above
calculation, in this case
50% . Across from this you
will find 0.75 RC. What thi s
means is that in the 0.75
time co nsta nt, the capaci
tor will discharge to 50%
of its initial value, E PEAK.
Now R x C is a formula we
can work with to find the
va lue for C1. Remember t
= RC? To find a value for t
to be used in thi s formula,
solve the equat ion 8.33
milliseconds = 0.75t. The
time value, 8 .33 millisec
onds, does not change, as it
is the period between the
pu lsating dc peaks that
cha rge C1 (60 Hz line fre-
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A Touch of Class
- nifty $35 operating console

For comfort and convenience, this bench can't be beat.
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top, as you can see in the
photo . •
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Fig. 2.

You shou ld counte rsink
a ll holes for t he bolts and
sc rews , fill t hem wit h
pl ast ic woo d , a nd sa nd
them smoo th befo re paint
ing o r staining. This will
give yo u an att ractive
finis h. l eave a o ne-inch
overha ng on t he sides of
the top shelf a nd the desk-

00 ••
IO " .. OUT
I OLlt l

se t for the construct ion of
th is o perating bench. The
finished product provides
a ll that and is very strudv
as we ll.

Figs. 1. 2. and 3 show
how everyth ing goes to
gethe r. The parts li st gives
a ll the mater ials yo u will
need.
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' 011 1>Z

HorQ~M. Lewey, Sr. WA4CUD
1405 Cyprus Slrwl
Greensboro NC 21405

C o n so l e des i g n c a n
make a world of dif 

ference in your en joyment
o f ham rad io . Comfo rt,
convenience, a nd ease of
operation were the c riteria

Fig. 1.

s n . IOl

'" I OU S
o " OLLE"
X Se l E.S
- S . " CH
:::::::~ 'l

Parts U st
two 5,4 " x 4 ' x 8' plywood
four 2" x 2" x 8' pine or oak
three SIlO " x 3" x 6' pine (lor Iront panel and shelf braces)
24 'I. " x 2V~ " -long bolts
24 I lat washers
four roller casters
small can o f plastic wood
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How To Bury Coax

- the garden cultivator technique

Ye keep what ye sow.

40

Max Holland W4MEA
RI. 3, Rawlings Lane
Madisonville TN 37354

Aground plow is often
used to bury coax

cable. This special device
usually is attached to the
rear of a tractor and can
put the cable down 8-12
inches in the ground. See
Ham Radio, May, 1970,

page 66, for procedure.
Having no access to a

ground plow, [ had to use
the Armstrong method. It
is difficult to bury 100 feet
of coax cable in this man
ner. Using the tip of a chain
saw to cut a slot in the

ground is dangerous and is
hard on the chain.

My neighbor, WA4KJA,
has a garden cu lt iva to r
which has been in his
family since the 1930s. By
changing to a narrow
plowshare which was made
from a piece of band iron
11;2 inches wide, we were
able to make our own
ground plow.

The work is still hard. but
it is easier than using a
shovel , The narrow cut in
the lawn disappears after
several weeks .

The garden cultivator is
a Planet Jr. made about
1935. Over the past 50
years of amateur radio,
people have operated
mobile from cars, air
planes, boats, bicycles ,
balloons , lawn mowers , go
carts , and tractors . To the
best of my knowledge, this
is the first time anyone has
operated from a garden
cultivator. The rig is a
TR-22 with 1-Watt output.
The antenna is a SIB-wave
whip. The antenna pattern
will change depending on
the depth of the cut..



FT-7 MOBILE/BASE HF TRANSCEIVER

NEW ... FT-202R HAND HELD
Tops for emergency work. tower and antenna adjustments, the Yaesu
FT·202R Is what you have been asking for! Small (67x49 x 171 mm) and light
weight Conly 400g.less batteries), it has full 6 channel capability (3 supplied, 3
optional) wrapped In a tough Impact-resistant ASS case. Complete with
flexible helical whip antenna, S/power meter, squelch and tone burst, it's the
affordable Handleyou have been waiting fori At your dealer's now, ask for the
Yaesu FT-202R-"THE HANDlE".

Model FT-7 (20W PEP)

Price And scecncatcee Subject To
Change WIthOut NotIce Or Obhgatl()n

era '0.

\liil
unu

V

The all·solid state FT-7 transcelYer proYldes high performance on the 80M·
10M bands. Operating on upperor lower sideband and CW, the compact pack
age provides many features engineered for convenience while mobile. A
single knob provides all transceiver tuning, and the state-of-the art noise
blankar minimizes Impul....type noise found In mobile applications. The FT-7
Is designed for operation dlrectty from your car's 12 volt battery or from Its
matching DC Power Supply•

• Single knob tune-up eliminates fumbling around panel searching for load
and plate controls • Extremety compact size for Installation under dash
board • 100 KHz calibrator Is built in • Seml-break-In with sldelone
• MOO FET receiver front end • Receiver offset tuning • Provision for
crystal-controlled operation • Choice of frequency control between Inter
nal VFO. fixed channel, or external VFO • Power consumption 3A transmit,
O.4A necelYe (13.5VDC)

YAESU ELECTRONICS CORP., 15954 Downey Aye., Paramount, CA 9On3 • (213) 633-4007
YAESU ELECTRONICS Eastern service Ctr.,9812 Prlnceton-Glendale Rd.,Clnclnnatl, OH 45246



Mobile Antenna Ingenuity
- cheap HF radiators

A Kool-Aid budget, a Champaign result.

- ~. ' NCH£S TO ,D£ NTlCAL [ NO _

31'" • 2.
1/." -'T _

The Mast
After so m e th o ught

about a luminum or stee l
condu it. a hel ica ll y-wound
PVC p ipe, and other subs ti
tutes . I decided to go with
a rigid copper pipe for the
mast. It wa s sturdy, not too
expensive, and an ex
ce lle nt co nd uc to r. Two
sizes were available at the
local hardware store. Vz"
and 3f4" . The trick wou ld
be to come up with fitti ngs
tb match the 3/8" x 24
threads o n the remaining
resonators, using only sim
ple hand tools and hard
ware ava ilable in a small
town c o rne r store the
Wednesday befo re Thanks
giving.

The 3f4" tubing was stur
dier. heavier, and required
two fittings less than the
1,1" size. It would also have
a slightly lower resistance
loss at rf frequencies. On

This left about nine bucks
in the fund, no machine
shop fac ilities at hand . and
a few days le ft before
Tha nksg iving. Could it be
done? Of course!

.."
P,P£ CAP ,

" 2 " TO 5/<0" •
"[OUCH' FITTING~

tiations. I left the insurance
office with ten measly
dol la rs in sea rch of a new
ante nna and insurance ca r
rier. O ne look in a ca ta log,
which listed the mast sec
t ion itse lf for over twenty
doll ars, was so discourag
ing that I shelved the whole
project, resolving to limi t
my mob iling to VHF until
a nothe r hamfe st ba rgai n
came a long.

Severa l yea rs more went
by, and I re placed the
venerable Barracuda with
the bent bumper because I
could no longer stand 10
miles pe r ga llon on pre
mium gas. A long Tha nks
giving vacatio n trip to a
science fiction conference
in Champaign, Illinois. was
com ing, and. while I now
had a good 2m FM rig. I
would be out of range of
re pea te rs for a good pa rt of
the journey. I decided to
t ry and build a re place
ment fo r the miss ing
Hustler. I had managed to
come up with a spring
similar to the o ne on the
original bumper mount for
a dollar from a CB friend .

-

on the air almost immedi
ately and enjoyed several
years of rewarding [ow
cost mob ile operatio n.

Almost fou r yea rs later
to the day. while visiting
so me friend s at a confer
ence in lansing. Michigan,
I came out of a motel to
behold a horrible sight: The
mast, mount , and t he
eighty meter resonato r had
been ripped off . leaving
the chro me bumper itself
twi sted like a pretzel ! For
tunately, the rig itself was
safe, sti ll tucked under my
pillow in the motel room,
and I had purchased a
spa re resona tor fo r a cou
ple of do llars the year
before . For the rest, I head
ed stra ight for my (former)
auto insurance company,
Divestiture & Bombast
Mutual.

Following lengthy nego-

GeorgeM. Ewing WA8WT£
P.O. Box 502
Cheboygan M/49721

Fou r o r five yea rs ago,
t here was a terr if ic

bargain at a northern Midn
igan hamfe st. I unl oaded a
junky Hallicrafters 5-38 for
fifteen dollars, and spent
the money immed iately on
a cardboard carton labe led
" M ob ile Stuff ." Along with
a lot of really useless junk,
I found a Hustler mast, a
bumper mount, three res
onators for 80, 40, and 20, a
desk mike, and twenty feet
or so of good coax. The
mobile antenna was bolted
to the rea r bumper of my
tru sty Barra cuda right
there in the hamfest park
ing lot. and. w ith an aging
NCX-3 and a borrowed
Heath HP-13 supply, I was

Changing resonators. Fig" 1" Vl"-p ipe version. Mast-to-resonator fitting.
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cha nica lly. I used a piece
of heavy phenol ic from the
fuse block in a piece of
su rplus equipment. A scrap
of heavy Plex iglas1M or
several pieces of scrap ci r
curt boa rd epoxied toget h-
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Fig. 3. $1 .00 bumper mount -rear view.

3/8" x 24 adapters for the V2 tI copper mast

LOCK
"~S~ER

box. An aluminum channel
from a busted storm door
or more sc rap plywood
would be just as effect ive.
The insu la ting plastic plate
is the only tr icky part, as it
has to be ve ry st rong me-

clean rag, and yo u' ll be
a ble to so lder them eas ily
with o rdi na ry ro sin-core
so lder.

Cente r- punch the 3/4"
end caps a nd d rill t hem
with 3/8" holes to assem ble
the fitt ings. Asse mble t he
b o lt s , nu t s , an d lo ck
was hers befo re you d o t he
so ld e ring. Asse mb le t he
hard w are as per t he
d iagram, and then so lder
with a sma ll propa ne torc h,
gas stove burne r, or large
(250 W + ) iron .

After you have asse m
bled the mast, c lea n it
aga in w it h the rubbing
compound and t he so lvent,
es pec ia l ly t he a reas
disco lo red by so lde ring,
and th en give it seve ra l
coats of c lea r spray lac
q uer o r ure thane varn is h to
protec t it from corrosion.

The tota l cost fo r the
pipe, hardware, a nd fitt ings
was just u nder f ive dol lar s,
we ll withi n my cost goal.

The One-Dollar Bumper
Mount

Refer to Figs. 3 and 4.
The trusty Barracuda had
been repl aced with a '75
Chevy Monz p hatchback
whic h got better gas m il e
age bu t fea tured an odd
rubber-c o vered b u m pe r
t hat made moun ti ng d if
ficu lt. The base for the
mount was made fro m a
piece o f 1!J" mari ne sc ra p
plywood, bu t a lmost any
t hing w il l d o if it's sturdv
-sheet metal , Mason ite ,
etc. The b rac kets were
sawed off o f the fro nt
panel from a TO-2 micro
wave bay t hat ha ppened to
be lying in t he stat ion jun k

--- ~ 4 I~ C" [s TO ' OEHl>C41 ENO - - - -I

the ot he r hand , its larger
cross sec t io n and wind
res istance might make it
"whipp ier" in crossw inds
on the freeway.

Th e Y2" t u b ing w a s
chosen beca us e i t was
lighter, cheape r, and more
close ly matched the di
mensions of t he o rigina l
Hu s tl er ch ro med-b rass
mast. Cost was about 45
cents pe r foot, or c lose to
$2.50 fo r a 54-i nc h length.
Had time a llowed, used
copper pipe cou ld have
been obta ined fo r abo ut
hal f t h is amoun t, bu t it
wou ld have requ ired exten
sive cleaning.

Mast-t a-re so nator and
ma st-to-sp ring ad a p te rs
were made up using store
bought plumbing pa rts (see
Fig, 1). The sa me design
wou ld wo rk for a 3/4" mast,
simply by o mitting the 1!J"~

to-3/4" reduce r fitti ngs (see
Fig. 2), The 3/4"-dia meter
ends are needed fo r clea r
ance for the ha rdwa re .

Fig. 2. 3/4"-pipe version. f\1as t- to-resonator fitting.

SO lOE~

Making the Adapters
Clea n t he tu b ing and fit

tings ca refu lly with a rag
and auto mot ive rub bing
compo und o r some othe r
mild ab ras ive . Sa lt and
vinega r will a lso clean the
copper chemica lly, but I
fo und the rubbing com
pound much fas ter. Clea n
t he re si du a l a bras ive,
finge rp rints, etc.. off the
pa rts with a so lvent like
alcoho l, ace tone, o r ca r
bu retor c leane r. Do t his
ou tdoors or in a well 
ventilated area, and keep
the so lvent away f rom
sparks and flam es. Handle
the parts with gloves o r a
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71 Mogozine Stoff

Impedance and Other Ogres
- another look at swr

You will now understa nd standing wave ratio.

T he subjec t of under
standing the effects of

swr (standing wave ratio)
has been explained in
various art icles a dozen
times over in rece nt yea rs.
Still , many amateu rs look
at the " perce nt po wer
refle cted " markings o p
posite the swr val ues on an
swr meter and are co n
fused . For instance, ne xt to
an swr val ue of 3:1 the re is
marked " 25% power re
flected ." The usual belief
is that 25% of the total
power which the transmit
ter is groaning to put out
never ma ke s it to the
antenna to be rad iated . In
s t e a d, it is rejected
(reflec ted at t he tra nsm is
sion line/antenna junction)
and goes bouncing end less
ly back an d forth between
t he t ran smi ss ion li ne!
anten na and transmiss ion
li ne/transmitter junctions.

In other words, it is con
sumed o r lost in t he
transmission line and/or
plays all sorts of havoc
with the transmitter outpu t
stages . This is no t t he case.
of course, but the " pe rcent
refl ected" scale of an swr
meter does produ ce an im
age in one's mind that is
hard to alter.

Rather th an star t ta lk ing
about transmission lines,
misma tc hed loads, etc.,
the re is so meth ing much
mo re fundamental than
that which one shou ld
understand to have swr
become clear . It has
nothing to do with e lec
tronics a nd just goes back
to bas ic ac elec trica l cir
cu its . Unde rsta nd ing it
(and not jus t skimming
ove r the idea) will make
th e whole subjec t of swr
and its effects in radio ap
pl ications clea rer .

Norma lly one thinks of
powe r as just being the
product of vol tage times
curre nt , and indeed it is, ex
cept tha t one has to put a
li ttle "extra" in to the fo r
mula when speaking of ac
c ircui ts. In Fig . 1, a sine
wave o f voltage and cur
rent is shown as it appea rs
ac ross a res isto r. Th e
power dissip ated at any in
stant is the product of the
voltage and current at that
ins tant. In the example, the
voltage has a peak value of
30 volts, and t he current a
peak value of 20 Amperes.
so the peak power is 600
Watts. When both the vo lt
age and current go in to the
negative half of their cy
c les, you have - 30 x - 20
(at the peak negat ive ex
cu rsion), so the peak power
is st ill a positive number.
By going back to the ac
textbooks, o ne can confirm

that by multipl ying the rms
val ues of vol tage and cur
rent , the resultant obta ined
is average power. But , th at
is no t important at the mo
ment; the o nly important
point is th at one mu lt iplies
t he vo ltage and current at
any instant to get instan
taneous power .

In Fig. 2, the vo ltage and
curre nt waves have the ir
sa me pe ak va lues, but
be cau se th e y a p pe a r
ac ross a react ive load, no t
a pu re re si stor, the waves
a re d isp la ced in t ime .
However, the power fo r
mula st ill ho lds true at any
instant (voltage times cur
rent). So, if the voltage and
current are mu ltiplied at
every instant , the dotted
peak power line shown will
result. The interest ing thing
abo ut t his power wave is
tha t is goe s negative. So,
the actual overall power
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Fig. 3 .
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of the fundamentals de
sc ribed re all y c hanges .
Some new elements are in
troduced , of course. The
wire pa ir is now a transmis
sion line with a characteris
tic called impedance, and
a time element is intro
duced. That is, power can
not instantaneously go
from the source (now a
transmitter) to the load (the
anten na). This time factor,
of course, is very short, but,
nonet heless, it does exist.
That is why transmission
lines have , bes ides im
pedance, a characteristic
called velocity of propaga
tion. So, o ne has to speak
about po wer trave ling
a long a transmissio n line.
For instance, in Fig. 6(a) we
wil l assu me that we have a
" matched" system. That is,
the t ransm itter is designed
fo r 50 O hms o utp ut, the
transmission line has 50
Ohm s impedan ce, and the
line is terminated in a 50
O hm antenna. The trans
mitt er is turned o n o nly
long enough to gene rate
one cycle o f sine wave cur
rent , wh ich we'll ca ll the in
cident, o r forward, wave .
S ince eve ryt h ing I S

matc hed, th e load com
pletely acce pts t he power.
If we leave the transmitter
o n continuously , we wil l
have a continuous string of
cu rrent waves t ravel ing
down the li ne and deliver
ing power to the antenna.
Note that alt hough the cur
rent waves pass current
down the line, when there
is a continuing series of
waves they will appear to
stand still along the trans-

Fig. 5.
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load to have t he resistor
dissipate the same power
as in Fig. 1. Thi s is a ll t rue,
however, o nly at one fre
q uency.

The loads in Figs. 14 are
shown as being connected
di rect ly to a sou rce o f
power. However, what if
the load is connected to
the power source over a
long pair of wires, each
side of which has so me
resistance, as shown in Fig.
S? If the load is a resistor, it
doesn 't take too much ex
ercise of Ohm's law to see
that the power available
from the so urce will be
divided between the resis
tance of the load and the
resistance of the wire pair
in a manner depending on
the re lative va lue of the
res istances. let's assume
that the resista nce of the
wire pair is a small fraction
o f the re sist ance in the
load . If the load now
becomes a combina tion of
resista nce and reacta nce
and the power source is in
creased to maintai n the
sa me power in t he load
re si stor, the power lost in
the wire resist an ce wil l also
increase . Bu t, this is o nly
becau se more cu rre nt mu st
fl ow in th e e nti re c ircu it as
per Fi g. 3. The wire resi s
ta nces wi ll abso rb slightly
more powe r, bu t they do
not abso rb t he re jected or
refl ected power because of
the combined re sistive!
react ive load . Again, only
re sista nce s can d issipate
power. So, even if the load
becomes reactive, as long
as the resi stance in the
load is la rge in value com
pared to the resi stance of
the wire pai r, the power
lost in the wire pair is not
going to become signifi
cant.

When the foregoing sim
ple circuits are "e levated"
to radio frequen cies, none

•

There are three simple
things o ne can lea rn from
the simple ac ci rcuit befo re
going on to the rad io ap
plications o f the idea
presented . Note in Fig. 1
that the resistor absorbs a
certain amount of power.
Remember that o nly resis·
to rs can abso rb and dis
sipate power. Now, if we
have the load o f Fi g. 2 and
we want the resistor part o f
the load to absorb the
sa me amount of power as
the resistor in Fig. 1, we
have to do something. One
thi ng we can do, so that the
net power in Fig. 2 comes
o ut the same as the ne t
powe r in Fig. 1, is raise the
vo ltage ac ross the load and
hence the power " offe red"
to the load . The load will
rej ect th e sa me proportion
o f the total power a s
before, but if we " pump"
e no ug h power into the
lo ad , we c a n get the
re si stive element of the
load o n Fig. 2 to absorb the
same power as the load of
Fig . 1 . Th is mean s in
creased in put power and
grea te r voltages and cur
rents in the ci rc u it as
show n in Fig. 3.

The o ther app roac h is to
" matc h" the load . Tha t is,
if we cancel the induct ive
reactance in the load of
Fig. 2 by a se ries capac
itance re acta nce of the
same value as shown in Fig.
4, the vo ltage and current
wave across the combined
resistor!capacitor/inductor
load will again become as
shown in Fig. 1. Since the
reactive elements cannot
dissipate power, t he circuit
becomes the equivalent of
Fig. 1, and no extra powe r
need be pu mped into the

,,
'j

absorbed by the circuit is
t he net " positive" power
minus the net " negative"
power. This idea of neg
ative power is where our
little gremlin comes into
play. The concept is that
this negative or imaginary
power repre se nts power
which the load will not ac
cept. The refore, although
the source of power is able
to supply power to the load
as shown in Fig. 1, whe n the
load is not pu re ly resistive
it cannot accept all of the
power the source is capa
bl e of sup p ly ing . Sa id
an other way, during the
port ions of the voltage a nd
current waves whe n they
are both po sit ive , the
so urce is deli vering powe r
to the load . During th e por
tions o f the vo ltage and
curre nt wave s when either
one of them is negative,
the load is returning power
to the so urce that it could
no t absorb. Whe re is th is
power in between the time
it is "offe red" and then " re
jected"? It's in the e lec tro
ma gnet ic o r elec trostatic
f ields assoc ia ted wit h
reactive e lements - ind uc
tors o r capac itors . It
doesn't bounce around like
a Ping-Pong1M ba ll between
the source and the load .

To obtain the n e t
ave rage powe r a load
takes, one has to take into
consideration not only the
voltage and current values,
but also the time displace
ment between the voltage
and current waves . In basic
ac ci rcuits, the power for
mu la then becomes PAV
= ERMS x Cos 0. Cos" is,
of cou rse, what e lect rical
power people re fer to as
the " power facto r."

PO"'!~ __
" ,,,
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Fig. 7.

of the cu rrents previous ly
desc ribed . As one might
imagine, there is no perfect
discriminat ion in the pick
ups between the incident
and reflected waves. But,
this type of instrument suf
fices for most needs. In a
practical inst rument, one
usually "sets" the fo rward
o r incident vo ltage read ing
fo r full -scale deflectio n on
a meter. Since the atte nua
t ion used rema ins in the cir
cuit when th e meter is
sw itc he d t o m e a sur e
refl ected voltage, the ra tio
of the two voltages is not
upset. Therefore, the meter
sc a le wh en re ading re
flected voltage can be ca li
brated in swr.

Since an swr greater t han
1:1 indicates the load is
taking less power than it
cou ld if it were matc hed,
there is, as one might im
agine. a mathematical rela
tionship between swr and
the percentage of power
the load cannot accept.
This formula is used to
derive the " pe rce nt re
flected power" one often
sees marked along the swr
scale on a meter.

How bad is it to have an
swr of greater than unity on
a line ? What can one do
about it? Part of the answer
to the first quest ion can be
answered by goi ng back to
the simple ac circuit, and
par t o f th at answe r re
q uires a more ca reful loo k
at the effects of a tran smis
sion line at radio frequen
cies . If the load is not
matched to the line . max
imum power will not be
transfe rred to its resistive
compone nt, as in the case
of the simple ac circuit. We
can t ry to get more power
ou t of the so urce (transmit
te r), This, of course, means
loadin g the tr ansmitter
more heavily, wi th conse
quen t heat di ssip ation
problems, etc. But , it can
be done if the t ransmitte r
can take it and if one is
willi ng to wa ste in put
power. So, if t he swr meter
reads 3:1 (25% reflec ted
powe r), it means that the

If o ne now feels comfort
able about the basic idea
of a sta nd ing wave, o ne
can accept t he informat ion
presented in Fig. 7. Instead
of dea ling wit h instan
taneous va lues of a current
wave, these figu res repre
se nt t he rms current , o r the
curren t th at one would
re ad a long the line with a
regular rf ammeter. In the
case of Fig . 7(a), the cu rrent
is the same at any po int
a lo ng the lin e s in ce
th e syste m is matched
throughout and there is no
reflected current wave . In
Fig. 7(b), where a mismatch
exists , the curre nt will be
fo und to have diff erent
va lues at different po ints
along the li ne . Depending
o n how bad the mismatch
is, t he current variation will
be rel atively small o r the
current variation pattern
can approach the ha lf sine
wave shown. The swr o n
the line is defined as the
ratio of the maximu m cur
re nt val ue to the minim um
current value . In the case
o f Fig. 7!aJ. the rat io is 1:1
and the line is referred to
as being " fl a t." In Fig, 7{bJ.
if the maximum current
were 3 Amperes a nd the
minimum current 1 Am
pere, the swr on the line
would be 3:1 .

On e ca n a ctu all y
measure the current a long
a line to determine swr. It is
done this way in some high
power t ransm ission li nes.
However, it is usually more
convenient to measu re
voltages propo rtional to
the val ue of the incident
wave and to the va lue of
the re fl e cted wave. A
directio na l coupler is used
for this purpose, usua lly of
the type shown in Fig. 8 (for
a coaxia l line). Two pickup
wires are placed near the
cente r co nduc to r. O ne has
a vo ltage inducted in pro
portion to the valu e of the
inci de nt wave, and t he
o ther a vo ltage propor
tional to the va lue of the
re flected wave. The ratio
of the two voltages is the
swr. the same as the ratio

result of the trave li ng inci 
dent and refl ected wave is
a re su lt an t sta tio nary
wave. Stat ionary, that is, in
respect to its pos ition
along the transmission line.
Since the resu ltant sta
tio nary wave stands sti ll , it
is referred to as a " stand
ing" wave. For example,
the re sultant of the wave
shown in Fig. 6(d) might
look something like the
stand ing wave of current
shown in Fig. 6(e).

If o ne can gra sp thi s
basic co ncept of a stand ing
wave, the rest of the ideas
s u r ro u nd in g s t a nd in g
waves, what to do about
them, how to interpret swr
meter readi ngs, etc .. will
not be d iffic ult. If t he ideas
presented so far seem a bit
unclea r, one might go back
over them a few times. Pa r
ticula rly. one s ho u ld
understand the simple ac
circuit ment io ned at the
start of the art icle and be
sure that one understands
what rms values mean for
vo ltage or current va lues.

Fig. 6.
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mission line .
If in Fig. 6(c) we have a

mi sm atched load a nd
agai n send a single current
wave down the line, we are
going to get back from the
load a refl ected wave. If
continuous power is ap
plied to the line, there wi ll
be contin uous st rings of in
ci de nt a nd refl e ct ed
waves. Since the st rings are
cont inuo us, so me inciden
tal waves will always be
pre sent at any given point
along the line . Therefore,
at any given point and at
any given instant, the re sul
tant wave will be form ed
from the combina t ion of
the va lues o f the two
waves. At some poin ts they
will reinforce eac h othe r,
and at some po in ts they
will subtrac t from each
other. One probably thinks
of va rious optical effects
where two light sou rces in
teract to produce a seem
ingly sta tionary light in
terfe rence pattern. Much
the same th ing happens on
a transmiss ion line . The

'" I_~===~J""",,,.
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Fig. 9.
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in terms of increased line
loss d ue to the swr.

The foregoing was con
cerned with swr. its effects,
and what may be done
about it . But, to re a ll y
" close the loop: ' we might
cons ide r if we are real ly
getti ng anyplace by match
ing. That is, say we have
the se t up of Fi g. 9(c). O ur
" supe r" tuning device is ef
fect ive enough so that with
the sa me a ntenna a nd
trans mission line o n 80
t h ro ugh 10 mete rs , it
prese nts a 50-O hm im
pedance to the transmitter.
The transmitte r load s
easily to produ ce a
1QO-Watt output, and an
swr meter between the
transmitter and tuner reads
1:1. The answer to whether
we are getting anyp lace
depends upon whether we
are trying to do someth ing
reaso na ble o r no t . Remem
be r, in the discussion of the
si mple ac circuit it was
mentioned th at o nly resis
t an c e s c a n d issi pa te
power. So, if the resistance
part of the anten na load is
significa nt ly higher than
the rest of the resistive
lo s se s in t he sy stem
(t ransmission line and
tuner), we may be getting
someplace. Most of the
power will be dis sipated in
the higher value resistance.
The resistance part of the
antenna impedan ce is

Fig. 8.
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length of the line, this com
p lex impedance can be
capacitive or ind uctive. So,
by experimenting with t he
line or by doing some
calcu lat ions, we can find a
line length whe re a situa
t ion simila r to Fig. 4 exists .
The transmission linelload
conside red as a whole is
matched. The only price
we pay is the bit o f in
creased loss o n t he line due
to the swr. Of cou rse, this
sort of sol ut ion is o nly
practical o n o ne frequen
cy . As the f req uency
cha nges, the antenna load
impedance changes, the
electrical length of the
transmission line changes,
etc . Therefore, the more
co mmo n solution is to in
sert a tuni ng device at the
t ra ns m itte r end of the
transm ission li ne. The tun
ing device can ha nd le the
va rious complex imped
ances fo und at the end of
t he line o n va rious freque n
cies a nd mat ch t he
transmission line/load con
sidered as a who le. It
prese nts a constant 50
O hm impedanc e to the
t ransmitte r o utp ut whe n
p rope rly a djusted . We
haven 't cu red t he cause of
the swr, because the basic
mismatch at the antenna
terminals still exists. But,
we will be able to get more
power into the antenna
and pay only a small price

because of the swr, but
neither a re we getting t he
ava ilable power where we
wo u ld like to get it
dissipated - in the antenna
load. But, under some cir
cumstances, one might ac
cept the situation since
even if a total of half the
tra nsm itter output power
were not utilized due to a
combination of line losses
and ina bili ty o f the load to
accept a portio n of the
power, the radiated signal
would o nly be 3 dB, o r
about o ne half a n "S'<u nit
down . With a view towa rd
doin g something to over
come the effects o f swr on
a line, getti ng the po wer in
to the load may or may no t
invo lve doing anyth ing
about the swr. The cause of
the swr on the line is the
mismatch between the
load and transmission line
impedances. For instance,
in Fig. 9(a) we have a
5Q.Ohm load and a 5Q.Ohm
transmission line. No mat
ter how long the line is, a
transmitter is going to see
50 O hms at the t ransmitte r
end of the line . In Fig.9(b),
we have a complex load on
the transmission line. At
the junction of the line and
the load t here will be a
mismatch. O ne cure for
t his problem is to do some
t hi ng at t his j un c 
tu re- insert an impedance
matc hi ng device . Thi s
would eli minate t he swr on
the li ne, and the line would
be " flat," with no more
than its inhe rent losses .

This is usually the pre
fe rred solution, but not
always a practica l one. So,
in lieu of this, we can
tack le things from the
t ran smitter o utp ut ter
mina ls. At this end of the
t ransmission line the re are
two things we can do. O ne
is to experi me nt with th e
length of the transmission
line . A transmission line
when it is no t terminated in
it s c haracte r ist ic im 
pedance will p rese nt a
complex impedance at its
feed te rminals. Depending
on the frequency and

load cou ld accept 25%
more power if the system
were matched. O ne could
make up, approximate ly,
fo r the swr by putting 25%
more power into the sys
tem.

When dealing with a real
transmission line, there are
also a few other factors to
be kept in mind, alt hough
thei r signi ficance is usuall y
a bit oversta ted for the nor
mal HF installation . Any
transm ission line has an in
heren t lo ss due to it s
ohmic losses, and al so rf
lo sse s, beca use of th e
d iel e ct ri c m ater ial be 
tween the conducto rs . For
instance, RG-58 coax might
have a loss of about 1.2 dB
for a 100-foot run on 20
meters . So, this mea ns that
even if the t ransmission
line system were perfectly
matched, a 1(~)-Watt out
put from the transmitter
would end up as about 78
Watts at the a nten na .
There is noth ing that one
can do about this except
use a cable with a lower in
he rent loss at the frequen
cy-such as RG-8 . If th e
RG-58 line were now not
"flat" but had a n swr of 3:1,
t he re would be so me
addi tional loss in th is line .
This is only because the
refl e c ted c urre nt wa ve
travels a long the line as
well as the incident cu rrent
wave. So, one suffers li ne
losses coming and going.
These losses can be ob
tained from a number of
graphs in antenna manuals,
but they are not as surpris
ing as one might imagine.
For instance, in the exam
ple given, the swr of 3:1
causes the total line loss to
increase only to about 1.6
dB. Therefore, if we can
st il l get 100 Watts into the
line, the total loss would
ri se to about 31 Watts in
stead o f the 22 Watts lost
under matched co nd itio ns.
Conseq uent ly, the swr has
not caused any tremen
dous increase in the power
lost in the tra nsmission
line. We are not bu rning up
the transmissio n line
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referred to as radiat io n
re sist ance a nd can be
found in a ntenna manuals
fo r the usua l types of
antennas. For a YJ A d ipo le
antenna, it might be on the
o rder of 60 Ohms. So if the
resistance losses in our
matching system are just a
few Ohms, essentially all
of t he power will be
dissipated in the radiat ion
resi stance. Now, if we take
tha t 10 meter YJ A dipole
and try to o perate it on 80

o r 160 meters, the radia
tion re sistance fall s to
around o ne Ohm or less.
So. guess where a ll the
power is going even tho ugh
everything loads fine and
the sw r meter reading
loo ks great? The use o f tun
ing devices certa inly has
advantages in many appli
cations. It prov ides more
uniform loading to the
transm itter across a band
where the actual transmis
sion line/antenna junction

swr is changing. They also
allow many amateurs to
operate o n bands they do
no t have proper antennas
for by at least getting some
power into the antenna for
radiation . Bu t. you can't
beat the basics of power
distribution in simple ac
ci rcuits, even whe n operat
ing at rf!

This article has not tried
to dea l with every nuance
of the swr question, Math
ha s been co m p le t e ly

avoided and a number of
propositions have simply
been presented without
discussion, altho ugh they
can be ve rified from anten
na manuals. I feel. though,
that if you try to relate the
transfer of power in an rf
appl ication back, with in
reason, to the transfer of
power in si mple ac circ uits,
you will be able to fee l
more comfortable and un
derstand more when look
ing at that swr meter. •

The Active Filter Cookbook
- review of Lancaster's treatise

Canad ian confir ms composit ion's class.

Michael Black V£ 2BVW
l6A nwoth Road
Montreal, Quebec
Canada HJ Y 2£7

I n the September, 1977 ,
issue of 73, the re was an

interesting article by Peter
Sta rk us ing act ive filters. I
was glad to see thi s be
ca use I fee l th at active
fi lters ha ve been rather
neg lected . TheA crive Filter
Cookbook by Don lan
cas te r (Howard W. Sams &
Co., 240 pp.. $14,95) would
seem to be the next ste p if
you liked Peter's articl e
and wa nt to know more .

Alt hough no t a wide
va rie ty of fi lte rs a re
co ve re d in thi s book ,
everythi ng that you need
to know is here . The so rt of
stu ff wh ich is missing is
a bout the more exo tic
types, and most people
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would no t have any use for
them . Don starts the book
off with so me filt er basics
and some defin itions of
filt er terms. He talks a bout
act ive filter adva ntages
and di sad van tage s a nd
continues with a desc rip
tion of the rest of the book.

In cha pte r two , informa
tion on o p amps, which
form the backbone o f aC4

ti ve filt er s , is g ive n .
Described are integrators,
summing blocks, and basic
amplifiers. Also , there are
so me guidelines for se lect
ing which device is usefu l
for your app licat ion. Final
ly, basic inform ation on
some of the more widel y
used op amps is provided .

The next six chapters
give theory on how the
f ilte rs work , se lec t ing
wh ich co nf ig u ra ti o n
(Bessel, Butterwor th , o r
Che bys hev) to use , and
what makes up each of
these th ree types. Informa-

tion o n compone nt toler
ance is given here also .
Don goes o n furthe r to
d iscuss sca ling, which is a n
easy way of taking the nor
mali zed filters gi ven in thi s
book from their regular fre
quency of 1 kH z and plac
ing them at the frequen cy
which you desire .

Cha pter 9 is miscellany.
It give s informat ion o n
se lec t ing re sistors and
capac itors. It talks abou t
manual wide-range t uni ng
alo ng with so me thoughts
on vo ltage cont ro l. This
chapter end s wit h the
descr iption o f elliptic a l
filters, whi ch are so me
what unusual.

Th e ten th and fi na l
chapter, like all of Dan's
other cookbooks, goes in to
so me applications for ac
tive fi lters, suc h as tone
decoding, modem s, quad
rature art , and co lor
organs. Finally , he hint s at
some uses which the reade r

can pursue himself.
Throughout thi s book,

math is kept simple and is
used spa ri ng ly. Instead ,
emphasi s is placed on
graphs and tables, which
help the reader to better
visualize what is go ing on.
Examples o f se lec ting a
fi lter and putt ing it to use
are given thro ughout the
text. The re are numero us
pages on ac t ive filter
theory , complete with
mat h, but thi s is separate
from the main text and can
be complete ly ignored by
those not interested .

While some may scoff at
the idea of paying so much
for a boo k o n audio filters,
I would recommend thi s
book to those who have a
lot of filtering needs . At
audio frequencies. ac tive
filters are far better than
coi l and capaci tor com
binations and thi s book
will open the door to the ir
use. •



Clegg is FM Headquarters!
No one else offers the wide selection ofVHF FM Transceivers that
you'll find at Clegg.
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CleggFM-DX
40+ Watts
Synthesized
Made in lJY\

"THE BEST"

Clegg FM-28
25 Watts
Synthesized

" Second only to
the FM-DX"

••
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Clegg MARK 3 and FM-76
12 Channel coverage.

Select 144 or 220 MHz
"For the budget minded"

But if you have another brand in mind we can supply any of the other fine FM or Multi-Mode
Transceivers and Hand Helds manufactured by YAESU. ICOM, WIlSON, DRAKE-and at very competitive
prices. And we service them alII
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Whatever your needs In FM or Multlmode Transceivers. Hand Helds. Antennas. etc••
call your 'rlends at Clegg. using our new departmentalized telephone system.
ORDERS AND QUOTES: lOll FREE 1·800-233-0250
SERVICE DEPARTMENT: rou, FREE 1-800-233·0337
ENGINEERING. PURCHASING, ADMINISTRATION AND ACCOUNTING: 1-717-299-7221

And-fet us fill your antenna requirements:
• Towers, M asts & Hardware
• Rotators & Cables
• Coax & Connectors
• HF, VHF, UHF Beams & Mobile Antennas
• Multi-Band Dipoles
• Traps & Baluns

Convnunications Corp.
1911 Od Homestead Lane
Greenfiekt IndustriaJ Pari< East

....C3 Lancaster. PA 17601
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A Rock-Solid AFSK Oscillator
- hooray for stability!

Economy and performance go digital .

Wiffjord Risler WB4MBL
402 A/licia Street
Atbenvitte AL 35950

A ft e r fighting th e
temperature drift

problem with a 555-based
audi o fr equen c y sh ift
keve r. I decided to try
crysta l contro l. The design
had thre e basi c re
quirements: high perfor
mance, economy, and d igi
tal ci rc uitry.

M aking a few quick cal
culations, I fo und that I
could obtain a 21 25 Hz
tone from an 8500 kHz
mil itary surplus crysta l I
had o n hand by d ivid ing by
4000. likewise, the 2295 Hz
tone would require a 9180
kHz crysta l. Frequency tol
erance is not critical in th is
app lication becau se a
Her tz or two off in frequen
cy is barely noticeable (I
wish some of the gu ys
cou ld get within 10 or sol,
and the crysta l would have
to be o ff 8 kHz in order for
the tone to be off by 2
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Hertz.
The 8500 kHz crystal I

used is a small type in a n
HC18-type ho lder, wh ich is
abo ut 1/8 by 1/2 by 5/8
inches . The 91 80 kHz crys
ta l is in an FT-243-type
holder and was originall y
a t 8970 kHz . Fortunate ly,
th is type of holder is eas ily
o pe ned, and . al so , the
c rys tal c a n be etc hed
ra ther eas ilv.'

Circuit Details
The ci rcuit uses eight in

expensive ICs. all of which
can be purc hased from sev
eral sources fo r less tha n
four dollars. Each osci lla
tor is free run ning. The
oscilla to r ci rc u it is the
sim p lest o ne ava ilabl e ,'
but works we ll fo r crysta ls
in the range from a bout 2
to 15 MHz of almos t any
type . Some higher frequen
cy crys tals of the overtone
type will oscillate at the
fund amental fr equ en cy
with thi s c ircu it.

The o utput of each oscil
la tor is fed into separate
di v id e -b y-ten co unte rs

(SN7490) to e nsu re iso la
tion. Referring to Fig. 1 , the
outpu t of each d ivider.
now 850 and 918 kHz, re
spect ive ly, is fed into a
NA ND gate , U7A-U 7D
(SN7400). The four gates in
this chip are wired so that
only one of the frequenc ies
is passed at a t ime, depend
ing u pon whe t her t he
switching input is low or
high. The signa l is taken
from the last section of the
7400 a nd divided by 10
twice more with U3 and U4
and then divided by 2 twice
by U8, the SN7473 d ua l
flip-flop. This results in a
tota l div ision by 4000,
which yie ld s squa re waves
of 2125 and 2295 Hz. The
signal m ust consequent ly
be passed through a low
pass filter in o rde r to
cha nge it to a sine wave. I
used a circuit similar to
that in the AK-1 1 for the
filt e r . Active low-p a ss
fil te rs could be designed
fo r thi s job. but the main
adva ntage to them is space
sav ings, since no amplifica
tion is need ed. The pass ive

filt er won out in my case
fo r simp licity and e li minat
ed the need fo r another
power sup ply connect ion
on the board . Some ad just
ment in the divider net
work may be necessary to
su it individual transmitter
requiremen ts. Finall y, this
sine wave is fed into the
micropho ne input of an
SS B transmi tte r.

The keying ci rcuit shown
is designed to operate from
the se ries loop in the
printer and keyboard. The
keying input is ta ke n from
the top of t he emi tter
resistor of t he loop switch
ing tran s istor (27 -0 h m
re sisto r in my TU). If plu s 5
volts is used fo r t he switc h
in g in pu t , resisto r Rs
sho uld be increased to 15k
O hms. If separa te key
board and printer circuits
are used , the input sho uld
be modified accordingly. If
it's more convenient to
have the mark cond ition
low instead of high, the
two c rys ta ls cou ld be
switc hed o r a nothe r tran
sistor configuration could
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synthes ized unit, this one
does h a ve ro ck -s o l id
stab il ity, is rel ative ly inex
pens ive, a nd is re ad il y
compatible with computer
or TTL circuits . Several
QSOs were made using this
unit, and only favorable
comments have been re
ceived.

Fig. 2.(a) Sepa rate keyboard
normally high; (b) separate
keyboa rd normally low ire
Quires reversing crys tals).
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Conclusion
Whi le not having the ad

vantages of a single crystal

vent rf from act ivating the
switching chip. Good filter
ing of t he power supply is
necessary for a clean out
put from the transmitter.
The ci rcuit draws about
180 mAo
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and the 88 mH toro ids. is
on a 2- by 4-inch ci rcuit
board using the layo u t
shown in Fig. 3. Bypassing
of all plus 5-volt leads with
a .1 uF capacitor is recom
mended . leads should be
kept as sho rt as possible,
and all leads wh ich leave
the c hassis shou ld be
bypassed to ground to pre-
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be used (see Fig. 2). For CW
10, on-off keying is used in
stead of narrow shift. The
key thus also acts as a
transmit- receive switch
when using VOX with the
transmitte r.

Constructio n Details
The complete circuit, ex

ce pt for t he power supp ly

Fig. 3. PC board la yout, fo il side.
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Michoel Black VE2BVW
/6 A nwoth Rood
Montreal. QuebeC'
Canada HJ Y 2E7

Pulser Plus
- a one-shot with more

This ci rcui try turns your single-shot multivibrator into a useful piece of test equipment.

Fig. 1. Versa tile single-shot schema tic diagram. 51 = 5POT
momentary contact. 52 = SPOT toggle switch. 01-0 4 
1N914 silicon diodes.)l = phone jack or similar.

This unit can be used
anywhere that a variable
width, single-pulse multivi
brator is needed . While it is
not very different from the
average one-shot. the little
extras make it a valuable
add ition to your lab .•

Relerences
1. C h rister Fa lk e ns tr om
SM4DZR, " A Simple Pulse e en
erator Using the Signetics 555
Timer: ' 73 MagaZine, October,
1974, p. 141.
2. Hank Olson W6GXN, "Fur
ther Adventures of the Bounce
less swttctr," 73 MagaZine.
February, 1975, p. 111 .
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like this pulser and logic
probes.

This circuit can easily be
built using a minibox as an
enclosure. Have R1 . 52.
and 51 moun ted on the
front . Put J1 in the back.
Perhaps a ro ugh ca libre
tlon of R1 wo uld be usef ul.
In some applica t io ns, both
output po lar ities ma y be
req uired , in which case 52,
the pol ari ty selector, could
be e limina ted, and two
o ut put jacks used. Be sure
to locate 51 so that it can
be used without hitting any
of the other controls .

way, but it is just right for
ou r application. As long as
pin 2 is [ow, the output is
high . When 51 is pressed.
pin 2 goes high. pin 4 goes
low, and t he o utp ut (pin 3)
goes low. Since a 555 is
ne ga t ive-e dge t rigge red ,
U2 will be tri gge red when
pin 3 of U1 goes low. As U2
is connec ted as a sing le
shot mu lt ivibrato r, t he re
will be a pulse on pin 3 fo r
a length of time deter
mined by t he equation T =
1.1(R1 +R2)C1 . A positive
going pulse is available
from pin 3 of U2. U3, con
nected as an inverter, pro
vides a nega tive-goi ng
pu lse . No te that the ou tpu t
pulse is somew ha t less
than the supply voltage
a nd the pul se height va ri es
direc tl y with this vo ltage.

An inte rest ing add ition
to t hi s ci rcu it is al so shown
in Fig. 1 . This is nothing
mo re than a diode bridge,
but, when hooked up as
shown, it allows you to get
power from the circuit that
yo u are te st ing without
worrying about connec t ing
the pola rity wro ng. This
tr ick is not new, bu t it is a
gre at additio n to simple
pie ces of test equ ipment

This gadget is a co mbi
nation of ci rcuits from

two previous a rt icles . The
fi rst , in the October, 1974,
issue of 73,' described a
wide-range repea ting pulse
gene ra tor using th ree 555s.
The second article was in
73 for Feb ruary, 197 5,1 and
described a vari abl e pul se
width. single-s hot genera
tor using TTL devices. Both
of these ci rcu its we re inter
est ing and I hope that the
circuit d iscussed here has
kept all the good featu res
of both.

The circuit of the pulser
is shown in Fig. 1. Here,
agai n, the circuit consists
ma inly of th ree 555s. Every
t ime 51 is pressed , there is
a pu lse at the output, the
length of wh ich is variab le
ove r a wide range . Both
po sitive - an d ne ga ti ve
going pulses are avai lable .
The un it operates over a
supply voltage range of 4.5
to 16 vo lts, whic h makes it
usab le with both TTL and
CMOS, and even linear ci r
cuitry under ce rtain cond i
tions.

Here 's how it works: U1
is connected as an RS fli p
flop. I have not see n much
o n using the 555 in th is

54



CALL TOLL FREE

I-800-228-4097
CommunicationsCenter

443 N 48th Street »c..
Lincoln. Nebraska 68504

In Nebraska Call (402)466-8402

I-800-634-6227
CommunicationsCenter

West
/072 N. Rancho Drive

Los Vegas . Nevada 89 J06
In Nevada Call (702 )647-3 // 4

m4BTV

BANll:hUR IC!1I0

CUSHCRAFT
ATB-34

82.95
14.50
27 .50
64 .95
99.95

e! -.............._

239.95
189 .9 5
159.95
69.95

209.95
32.95
52.95
32.95
52.95
30.95
88.95
49.95
79.95
94 .95

2 19.95
289.95
199.95
289.95
149.95
89.95

Specia
S209.95

179.95
199.95
129 .9 5
259.95

57.00
84.95

249.95

274.95
219.95
179.95
79.95

304 .75
392.75
264.00
392.75
19 7.00
119.50

99.95
16 .95
31.95
79.95

119.95

HY-GAIN Regular
Super Thunderbi rd S296.95
3 ere. to, 15.20 Mtr. beam 219.95
2 ere. Quad 10, 15, 20 Mtr. 229.95
3ele.10. 15.20Mtr.beam 144.50
Hy-To wer 10-80 Mtr. Vertical 299.95
10-40 Mtr. Trap Vertical 67.00
10-80 Mtr. Trap Vertical 97.00
5 ere. " Long John" 20 mtr .beam 289 .95
3 ere. 2 Mtr. beam 14.95
5ele.2Mtr.beam 16 .95
8 ele. 2 Mtr. beam 24.95
14 ere. 2 Mtr. beam 31.95

MOSLEY
3 ele. 10. 15. 20 Mtr. beam
6 ere. tn, 15, 20 Mtr. beam
3 ere. 10. 15. 20 Mtr. beam
6 ele. to, 15, 20 Mtr. beam
3 ele. 10. 15. 20 Mtr. beam
40 Mtr . add on

CUSHCRAFT
4 ete . 10, 15, 20 Mtr. beam 259.95
2 Mtr. Ringo Ranger 36.95
2 Mtr. Twist 59 .95
10 ete. Twist 2 Mtr . 39.95
20 ete. Twist 2 Mtr. 59.95
t te fe. 146·148 MH2 34.95
Power Pack 22 ele.146·148 MH2 99 .95
430 ·436 MH2 20 ele. TWI ST 54.95
10 ,1 5,20,40 MTR Verti cal 89.95

10,15,20,40 MTR Vert ical 109.95
HUSTLER

Yaesu - Ken wood - Drake - ICOM- Denlron 
Te n-Te c - Swan - Tempo - Midlond - E.T.O. - Wil50n

TH6-DXX
THJ.MK3
Hy-Quad
TH3·Jr.
18 HT
14A V O!WB
18AVTIWB
205 BA
203
205
208
2 14

CDE ROTORS RINGO
Ham III $ 125.00 T2X Tail Twister $225.00 RANGER

We c:arry all majorbrandsof ham radios
A T DISCOUNT PRICES

Classi c 33
Classic 36
TA·33
TA-36
TA·33 Jr ,
TA-40 KR

10·40 Mtr. Trap Vert ical
75 Me ter Resonator
75 Meter Super Resonator
6 db. 2 Mtr . Base Colinear
7 db. 2 Mtr. Base Colinear

WI LSON
System One 5 ele. 10 . 15, 20 Mtr. beam
System Two 4 ere. 10. 15, 20 Mtr . beam
Syste m Three 3 ere. 10.15,20 MTR beam
WV·l Vertical 10·40 MTR Vert ical

ATB·34
ARX·2
A147·20T
A144-10T
A144·20T
A147 ·1 1
A147 ·22
A432·20T
ATV·4
ATV·5

4BTV
RM ·75
RM·75s
G6-144·A
G6·144B

ntennaS

18HT
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Charles H. Lloyd K2CL
105 Crow Hill Rood, RD 2
Freehold NJ 07728

Oh, My Poor Quad!
- measuring wind speed

l 'Eggs are the legs.

Photo A. Complete anemometer system.

be he ld in place with epoxy
glue or setsc rews (Pho to e).
I used sets crews to
secure the motor shaft to
the axle so that the motor
could easily be cha nged ,
although thi s ha sn't been
necessary d uring two years
of operation. Be sure the
slot-car motor readily
drives the 0-50 micro
ampere meter when spun
by ha nd.

A piece of tubi ng or pipe
is selected so that the lip of
the bicycle axle rests o n
the o uts ide diameter of the
tubin g as shown in Photo
D. An alu minum re tain er
brac ket secu re s the axle to
the tubing, and a piece of
Romex in su lation taped
aro und t he de gene rator
wi ll prevent it from
rotating inside the tubing .

In Photo E, three1 /8-inch
d iameter aluminum rods
are c u t into 7 'A-in ch
lengths and threaded . The
L'Eggs sto ck ing conta ine rs
are secured with nuts. Each
rod is the n threaded into a
1 'A -inc h diameter by
'A -inc h th ick alumi num
disk. The threaded holes
a re spaced 120 deg rees
apa rt. The cente r of the
disk should be dril led so
that it will pass throug h t he
b icyc le axle .

Loca te a plastic aerosol
spray can top whic h will be
used as a ra in shie ld . Cut,
o r burn out with a sol
dering iron , the internal

Fig. 1. Anemometer sche
matic.

•
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wind load ing and length
ens rotor life . If high winds
shou ld develop , a n in 
dicating device in a high
traffic area such as the
kitchen would indicate
wind speed and gusts . A
wind vane mounted on the
tower would se rve to in
dicate the wind direction.

The major items re
qui red to construct the
ane mometer a re a bicycle
fro nt axle, t hree L'EggsTM
sto cking conta iners, a slot
car motor o r other pe rma
ne nt mag ne t de m o tor
(w hich will serve as a de
ge ne rato r), a 0.50 m icro
ampe re meter, a pipe o r
le ngth of tub ing, and the
top from a sp ray paint can
(Photo B).

The prob lem of finding a
low resistance pivot point
was solved by cutting in
half the front axle of a
discarded bi cycle and
using it as the pivot po int.
Most bicycle axles may
have to be annealed before
dri lling a ho le to accept the
motor shaft. This shaft can

even more interested in
wind direct ion and wind
speed. The wind su rface
area a nd resultant torque
va ry cons id e ra b ly de
pend ing on whether th e
wind b low s again st the
e le m e nts b roads id e o r
against the boom le ngth
(e leme nt tips fa cing the
observe r). In my ins tance,
the antenna surface area is
approximately 9 .5 sq uare
feet when viewed broad
sid e and less than 5 square
feet when faci ng the boom
lengt hs. Whe n you con
sider the combined anten
na torque and wind loadi ng
on t he antenna and towe r,
the resu ltan t load on the
rotor and tower is c o n
siderab le .

Pointi ng the antenna
boom lengths into the wind
significa ntl y reduces the

Severa l 73 Magaz ine ar
ticles on anemometers

a nd wea ther ind ic a ti ng
devices by W2AOO1.J and
Wg e G l ' c a u g h t m y in
terest and led to the con
st ruc tion of the anemom
eter shown in Photo A. I
have been cas u a lly in
terested in wind speed and
dire ction , parti cu larly
when going fishing or sa il
ing or attempting to ou t
guess the weatherman .

Severa l early construc
tion attempts were unsuc
cessful due to the lack of a
re ad il y ava ilab le, low-cost
pivot point , and a me thod
of trapp ing the wind (cu t
ting Ping-Pong" balls in
half just didn't work).

After stack ing a three
element 15 meter beam
and a three-element 20
meter beam , I became
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Photo 8 . Component parts of anemometer. Photo C. Slot-car motor attached to bicycle axle b y means
of two setscrews.

plastic wa ll whic h is used
to lock the cap o n the can .
A hole should be d rilled in
the cente r o f the cap so
that it wi ll fit ove r the axl e .
The unit is assembled by
placing the cap over the
bicycl e bear ing nu t, fo l
lowed by the cup assembly
(w hich is secured with the
remai ning axle nut). (Photo
E.) A wooden plug may be
inserted in the other end
where the two wires come
through.

It just so ha ppened that
th ree of the constructed
a ne momete rs indicated
approximate ly o ne micro
ampere per mph on the
0-50 microampere me ter
readout dev ice. De pe nding
o n various m o t or /d c
generator outputs, a small
va l u e of variable
resistance «(}.SO Ohms) may

have to be inserte d in
se ries to cal ib rate the mph
re adin g . A switcha b le
shunt resisto r shou ld be in
sta lled ac ross the meter
m ovem ent . Thi s will
enable the meter to read
Q-SO mph o r 0-1 00 mph fu ll
sca le . Refer to Fig. 1.

The interna l resista nce
of the meter and the shunt
va lue c an easily be deter
mined by usi ng the fo rmu la
or ci rcu its found in t he
A RRL Handbook . In most
cases, the shunt value will
be the sa me as the mete r's
intern al re s istan c e . A
typical shunt va lue would
be 5 Ohms. I used commo n
carbon resistors since ex
treme acc uracy was no t as
important as the rel ative
readings .

Freq uent monitoring of a
NOAA weathe r station in-

dicated t hat the observed
meter measurements were
ve ry close to local mph
re adings. Si nce r was o nly
conce rne d with rel ati ve
re a d in gs , n o act ual
calibrat ing resista nce was
requ ired .

If you are a purist, the
easiest way to ca li brate the
anemometer is to co mpa re
the re a d in gs with an
anemometer of known ac
curacy. An alternate me th
od wou ld be to mount the
anemometer on the front
of a ca r and ad just the
ca librat ion pot. An open
fi eld or vaca nt parking lo t
shou ld be se lec ted and al l
safety pre c au t ions a nd
speed li mits obse rved . A 10
mp h reading shou ld be suf
ficie nt fo r adequate
calibration . The air-foiling
effect of the car chassis

will affect the re ad ings if it
is held outs ide a window.
Also, be sure the wind is
not blowing.

O ne word of ca ut io n:
Provide some me ans o f
d isconnecting and ground
ing the lead-in wire from
the anemometer to prevent
damage from lightning.

Mount the anemometer
in a clear, unobstructed
area and pay attention to
Mothe r Natu re! .

References

1. " Dig it a l W ind Direction
Indicat or ," Warren MacDowell
W2AOO, 73 Magazine, Novern
ber, 1974, pg. 40.
2. "Inherit the Wind ," Warren
MacDowell W2AOO, 73 Maga·
zine, March. 1976, pg . 72.
3. " The Wind Coun ter," Dave
Brown W9CGI, 73 MagaZine.
November, 1976, pg. 84.

Photo D. Bicycle axle held in tubing b y use of aluminum
retainer. Photo E. Completed wind-catching assembly.
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A Self-Contained,
Fully-Automated,

Transistorized Fuse Tester
- amaze your friends

Take a look at the English answer to the ballery and bulb.

Here is a simple f use
tes te r fo r the shack

C.F.J. WordG3TAI
soLokesid~

Brockn,U. Berkshire
Englund RGIl 2LE

Construction
The teste r can be made

up as show n in Fig. 2. The
components are mounted
o n a sma ll pi e ce of
Veroboa rd. This is fixed to
the wooden base p late
with screws and spacers
made from ball-point pen
cases cut into Yt -inch-long
tubes . The two AA-size bat
ter ies are tied toge ther
with lacing co rd , which
holds them against the
spacers. The test terminals
are made from some brass
strip that I had in the junk
box. but bits cut from an
old can would do as well.
The batteries are solde red
into t he circuit since no
curre nt flows un less a good
fu se is tested . They should
last a long time with the in
te rmittent use expected of
a fuse tester .

I have dri lled a ho le in
the base of my tester so
that it can be hung up
when not in use. •

rent through the fingers
when using the tester ca n
ca use the LED to light even
if the fuseis blown ! This ef
fect is mu ch worse with
high-gai n transisto rs.

lector current; the LED re
mains da rk. Use of a silicon
t ransistor ensures that the
leakage current is negligi
ble.

2. When a sho rt ci rcuit
(good fuse) is placed ac ross
the test terminals, it com
ple tes t he base drive line,
and base current will flow.
The resu lting collector cur
rent will light the LED.

The base current will
have a val ue of approx
imatel y 0.24 mA since the
supply is 3 volts . The base
emitte r drop is about 0.&
volts, and the base dr ive
resistor is 10k Ohms. This
will cause a collector cur
rent of HFE times 0.24 mA
to flow, and. fo r a typical
HFE spread of 50 to 150.
this will be 12 to 3& mAo
which will eas ily light the
l ED. Wit h my un it, I used
a low-gain tra nsistor sal 
vaged from a surplus com
pu ter board wh ich gives a
co llec to r current o f 16 mAo
With a high-gain transistor,
the co llec tor current can
be ad jus ted by incre asing
the va lue o f the base drive
resistor. but it is muc h bet
ter to use a low-gain tran
sistor because lea kage cur-

. "toNG CORD

whic h is quick and easy to
build and use. Although it
is only one step better than
a battery and bulb, it does
have an advantage in that
i t wi ll test those low
current f uses t hat appear
here and there. (And it is
bound to impress you r
nontechn ical fri ends!)

The circuit is shown in
Fig. 1, and operat ion is as
fo llows:

1. W ith no fuse con
nec ted, t he re is no base
current and, hence, no col-

Fig. 2.

•
co,

)

Fig. 1.

"".
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• Fast Efficient Servtce e We Repair All Brands
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EASY DIRECTIONS : RI. 15 South - 2 blocks past McDonald's
(Berlin Turnpike)

OPEN MON.-FRI. 10·6 • THURS. 10-8 P.M.• SAT. 10-4
master Charge... ~ . ,..- ..
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Don't Get Burgled!
- build this simple alarm

Isn't security worth $10 or less?

Circu it Description
The c irc uit is inexpen

sive, reliable, and very easy
to bui ld . For active com-

th is o ne . For example, you
can ta ke as long as you
wa nt to un load groceries,
kids, etc. This alarm is o nly
act ivated an d starts timi ng
o ut the next time you r door
is opened , such as when
you re t urn or when a thief
decides your car is next.
You t he n have ten seconds
to switch off the alarm .
Once switched off , it will
no t so und the car horn .
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operators w it h a smal l ju nk
box could probab ly bui ld it
fo r almost noth in g. Even if
yo u had to buy a ll the parts
new, it sho uld cost less
tha n $10. Shopping in the
back of 73 Magazine could
put it closer to $5. Not
much fo r such a re liable
so urce of protection.

Operational Description
All yo u have to do is

park your car, open the
door, se t the a larm, and ex
it. Unlike other alarms I
have read about , there is
no minimum exit tim e on

,.

ex cept a good re liab le
alarm suc h as thi s o ne.
There are no crit ical pa rts
to find or adj ust ments to
make w it h th is a larm a s
with othe rs I've seen Ilef
frey Paw lan WA6KBL ,
" The Sma rt Ala rm " 73,
Magaz ine, June, 1975). The
circuit a llows safe exit and
entry using a minimum of
components. Most ham

William R. Fletcher, Jr.
2810 Ri verview Drive
Fairbanks AK 9970/

I

•

Here is a simple burglar
al arm that m ak e s a n

excel lent one-evening proj
ect and can re sult in a safe
car or shack. It is based o n
the fact that so me th ieves
will not sto p for a nyt hing

Fig. 1. Burglar a /arm schematic d iagram.
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Fig. 3. Power supp ly schematic for burglar alarm.

IlVOC."
~OOl'f OR
GREAHR.

'"

tery, Fig . 3 shows a power
supply c irc u it that will
work .

This alarm has already
proven itself once for me !
Since that one attempt on
my car by a th ief , I con
sider it to have paid for
itself. If you va lue your
possessions as I do, t his
a larm will give you peace
of mind whi le away from
your ca r or shack . •

1 TO I ~ P u Tr or BURG LAR
ALAR " lOll

'>--~---.

L_L TO GROuNO

J,

Fig. 2. Input circuit switc h
schematic d iagram.

O ' -4. ' N 4001 ~50V
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thief sho u ld be lo ng gone .
If fo r any reason you

need to a lter t he entry
time, it is easily accom
plished by changing R1 or
C1 . Increasi ng eithe r wi ll
lengthe n entry time and
decreasing either will
dec rease entry time . With
the components shown, en
try t ime is about 10 sec
onds. I find th is to be just
about right to comfortably
enter and shu t the ala rm
off.

It this alarm is to be used
for shac k protect ion, you
must bu ild an additional
input c irc u it which is
noth ing more than a switch
and resisto r combination
(Fig. 2). Also , if ho use cur
rent is preferred over a bat-

----~"
,I~OV AC 12 0 v AC !II

off pos it ion a nd grou nd is
app lied to the trigger input
(pin 2). If the doo r opens,
the d o or switc h pu ts
ground on the tr igger input
wire. Now you can switch
to the on posit ion. This
arms the ci rcu it a nd t he
t rigger in p u t st ill sees
grou nd (vi a the doo r
switc h). Yo u can now c lose
the door and lock it if you
wish. This put s pin 2 at 12 V
dc. The next time the door
is opened, pin 2 receives a
negative-going pulse whic h
starts the t ime-o ut. When
pin 2 goes lo w, p in 3 (out
put) goes high (12 V dc) and
tu rns o n the SCR. Afte r the
circuit times o ut, p in 3
drops ba ck low aga in,
which turns o n Q1 , a nd K1
energizes which sounds the
alarm. Relay K1 can be
connected to a hor n, be ll,
lights, o r a ny combination
thereof . The ala rm wil l
cont inue to sou nd unt il
you shut off t he switch
and, by then , the would-be

po nents. it uses a very com
mo n in te g rate d c ircuit
(NE555), one PNP trans is
tor, and one SC R. See Fig.
1.

The t imer circuit is de
signed to have 12 V d c ap
pli ed at all t imes. If t he cir
cu it used a power switc h, it
wo uld cause fa lse trigger
ing of the t imer, a nd thi s
would cause the horn to
so und afte r ti me-out . It
does , howeve r, u se a
switch in the rel ay circuit.
With the switc h in the off
position, it holds the input
to p in 2 at ground , which
also prevents fa lse t rigger
ing of t he t imer. With the
switc h in the o n pos it ion, it
puts ground to the re lay
circuit so it ca n be
switched in o r out, to shut
off the ala rm, and re moves
the ground from the trigger
input (pin 2). Whe n pin 2
goes high (12 V de). t his
arms the a la rm.

W he n you open t he
door, the switch is in the

Power x 2
- dual auto batteries

Your car will a lways start, and you can operate all you like.

Fig. 1. Battery isola tor schematic diagram .

. • • .

" vOLT " VOLT
B4 TnRy

"' "'
BATTERy

. • • .

•
AUTO

0 vOLTAGE
ALTER NATOR REGULATOR

•

Harry J. Miller
991 42nd Street
Sarasota FL 33580

I f you 'd li ke to insta ll a
second battery in your

ca r to opera te your radio ,
CS un it, ha m setup, etc..
and not worry about hav
ing eno ugh current to oper
ate yo ur starte r, use the
dev ice shown in Fig. 1.

Your car's alternator wil l
cha rge both batteries, but
operating your radio gear
too lo ng will o n ly d is
charge one, lea ving t he
regu la r vehicle battery ful
ly cha rged fo r instant use .

0 1 through 0 4 are stud
mo u nte d silicon d iodes
rated at 60 piv and 25
Amps o r mo re. Mount wi th
the usual insulating wash
e rs on a heat sin k. •

UO IO GEAR Au TO C'RCUlTS
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GeorgI' R. A/fl'n W2FPP
161 RO$I'Cfofl' Dr.
BinghomtQn NY JJ9()j

Experimenting with Tones

- fun with functions

Tone generation the foolproof way.

Fig. 1. Basic audio oscillator. All resistors a re 114- or
liB-Watt. For a frequency of 1 kHz, C = . 1 uF, R = 10k.
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rms audio output is about
1-2 V, which is more than
enough for most purposes.
For ease of construction,
the circuit may be bread
boarded on a Continental
Specialties or similar
breadboard .

With the earphones still
connected to point A, re
move Rx from the circuit.
The o utput should become
slightly richer in ha rmonics
as the sine wave is changed
to a tr iangle wave . If an
osci lloscope is ava ilab le,
the waveforms shou ld ap
pear as shown in Fig. 2.

Connect the ea rphones
to point B, the square wave
output, through a .1-u F
capacitor. A 1-kHz tone.
rich in harmonics (square
waves), should be heard . If
an oscilloscope is avail
able, the waveform should
appear as shown in Fig. 3.

The output frequency of
the function generator is
determined by Rand C, by
the expression :

f = 11Re.
Thus, in this case,

I ~ 11[(1 x 10' X1 X10- '}]
= 1/10 - 1 = 10J/1 = 1000
Hz

Compone nt tolerances
are an impo rta nt con
sideration if a precise fre
que ncy is desi red . W it h
ave rage , run-of-the-mi ll

The EXAR XR2206 ic Func
lion Generator

Fig. 1 shows a basic
audio osci llator using an
XR2206 Ie. None of the
components is critical , and
the circuit should work
the first time it is turned on.
Rand C are the frequency
determining components .
With the values given for R
and C, the funct ion genera
tor will produce an aud io
ou tput of 1 kHz. Connect
the ea rpho nes to point A
thro ugh a .1-u F capacitor
as shown. A clean sine
wave of abou t 1 kHz will
be heard . The output im
peda nce is 600 Ohms, and
the IC will d rive earphones
of 600 O hms or higher im
pedance. It will not drive a
4- or 8-0hm speaker. The

vide stable, low-d isto rtio n
sine wave audio outputs .
This a rticle describes the
operation and application
of these IC function
generators, and gives sim
ple examples and circuits
using an EXAR XR2206
function generator fC. The
expe ri ments requir e no test
equ ipment other than a
pai r of ea rp hones and a
YOM. The tota l cost o f
these experiments should
be under $10, pro vided
tha t a sou rce of 12V d e is
ava ilable.

ways as stable as req uired .
The above problems are
compounded when at
tempting to adapt these os
cillators to frequency shift
keying. While these
drawbacks a re n 't too
serio us to an experienced
experimente r o r engineer,
they someti mes prove to
be major fr ustrat ions and
obstacles to the ave rage
ex peri mente r who needs a
goo d au d io osc illato r
qui ckly .

An e asy and alm o st
foolproof way to gene rate
audio to nes for a large
va riety of purpo ses is to
use one of the IC functio n
generators, readi ly avail
able from most e lectronic
supply houses. These func
tion generators and a
minimum number of exter
nal components will pro-
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T o ne gene rators , or
audio oscillators as

they are commonly called,
are frequently used in ama
teur and commercial rad io
systems. They are used in
touchtone" pads, tone
bu rst generators, subaudi
ble generato rs, AFSK osci l
lato rs, and in remote sta
tion control sys tems. They
have a lso been widely used
fo r yea rs in test generators
fo r testing AM, SSB, and
te lepho ne e q u ip me nt.
While there a re many ways
to generate tones for these
and othe r uses, most of the
trad itiona l methods have
drawbacks of one sort or
another. l C ci rcuit oscilla
tors, fo r example, a re d if
ficult to tune up, twin-T
oscillators sometimes are
reluctant to oscillate, and
multivibrators a ren't ai-
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structed by using the cir
cu it in Fig. 8. In this case,
omit the NE555V a nd its
associated components,
and co nnect pin 4 of the
XR2206 to + 12 V. The out
put of the subaud ible gen
erator should be con
nected to the high side of
the mod ulation o r devia
tion contro l in o rder to by
pass a udio speech filters
that pass speech in the
300-3000-Hz ra nge . This
type of o scillator is called

Fig. 7. Oscillator output
when changing frequency.

Fig. 6. AFSK oscillator. R1
=90,900 RN55, 1%; R3 =
75,000 RN55, 1% ; R2, R4 =
mu/titurn miniature 20k
pot, such as Beckman or
Spectral, wh ich are used to
tr im the frequ encies to
1000 Hz and 1170 . Hz,
respectively.
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Fig. 8. Tone-burst oscilJator.

with a table of components
for va r io u s frequen cy
ranges.

The XR2206 rc is a
unique chip in that it is de
signed fo r two-frequency
o r AFSK operation . If the
circu it in Fig. 6 is used, the
fr equ e nc y w ill c hange
from 1000 to 1170 by
grou ndi ng pin 9. By add ing
a rel ay, as shown in Fig. 6,
this ci rcu it may be used fo r
AFSK keying. The o utput of
the oscillator is cont inuous
when changing frequency,
as shown in Fig. 7, and thus
the o scillator may be used
to modulate an SSB trans
mitter to produce FSK.

Tone-Burst O scillator
Fig. 8 shows a simp le

tone-burst osci llato r. Po int
C is connec ted to th e pu sh
to-ta lk line in the t ransmit
ter. When the tra nsmi tter is
keyed, a short tone burst is
generated and fed to the
audio c ircuit o f the trans
mitter. RT adjusts the time
duration o f the tone burst ,
and RA co nt ro ls the output
tone level. Choose C and R
according to the fo rmu la
shown for the desired fre
q ue ncy.

Subaudible Oscillator
A simp le suba ud ib le

tone osci llator may be con-

R
1 meg

200,000
100,000
66,500
49,900
33,200
20,000

o

•

Fig. 4. Adding a trimming
resistor to adjust frequen
c y.

,.,

Fig. 2. (a) Waveform with Rx
in circu it; (b) Waveform
with Rx removed from cir
cuit.

,.,

Fig. 3. Waveform at sq uare
wa ve output.

The temperature stabili
ty of the tone generator cir
cuit can be improved con
siderab ly by usi ng temper
atu re-stable components
for Rand C. For C, mvta rr
or silver mica capacitors
sho uld be used; for R, 1%
resi stors of the va rie ty
RN55 (an industry designa
tion) should be used . These
components exhibit good
temperatu re stability, and
are readily available from
the sup ply houses listed at
the end of the article. Fig, 5
shows a sta ble oscillator

•

C
.01 mylar

100W Vdc

Frequency
100Hz
500 H'

1000 Hz
1500 Hz
2000 Hz
3000 H'
5000 H'

Temperature Stability
The tempe rature stabili

ty of t he XR2206 is about
15 pa rts per mill ion per
d egre e c e n t ig ra de , o r
a bout .1 5 % over the
temperatu re range of 0 to
75 d egrees C. This is very
good temperature stab ility
and probably better than
needed for most purposes .
Unfortunately, in practice,
it is diffic ult to ac hieve th is
stab ility d ue to tem pera
ture to lerances of Rand C,
the frequency determi ning
compone nts. In the circuit
given in Fig. 1, it is assumed
that normal run-of-the-mill
ca rbon com po sit io n resi s
tors a nd di sk ce ramic ca
pacitors will be used . Com
ponents of this varie ty ex
hibit very poor tempera
tu re stability, a nd will
change in va lue from 10 to
20% from room tempe ra
tu re to freezi ng . Th is
phenomenon can be veri
fied by co nnect ing the o ut
put of the tone generator
to a co unte r, and then plac
ing the tone generator in
the refrigerator. A signifi
cant change in frequency
will be noted .

•

Fig. 5. Stable osc ilfator. Resistors are 1% to lerance M IL
style, RN55D, RN55C, or RN55E. f = i s«:

capacitors and re sistors
(20 % tolerances), you can
get near the desired fre
quency, but you won't get
exactly o n frequen cy . If a
precise frequen cy is de
sired , t hen a t rimming resis
tor sho u ld be inserted in
the circuit as shown in Fig.
4.
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Sources lor Parts

subaudi ble since FM re
ce ivers with private line o r
tone squelch capability
filte r out frequen cies
be low 300 Hz, and are not
passed to the audio stages.
5u ba ud ible frequencies
(frequenc ies bel ow 300 Hz)
are used to activa te a
private-access repeater o r
sta tion.

Audio Test Generatorl
Code-Practice Oscillalor

A s imple a udio test
gene rato r may be con-

st ructed by using t he ci r
cuit in Fig. 4. If R is 10k and
the potentiometer is a 500k
pot, the frequency may be
va ried over the range of
about 200 Hz to 10 kHz .
This simple generator may
a lso be used as a code
practice osci lla tor by plac
ing a key between + 12 V
and pin 4 of the XR2206.

Other Function Generators
The ci rcuits given in this

art icle were based o n the
XR2206, whic h was chosen

beca use of its ease of use
and availability . Other
function generators, such
as the XR2207 and the In
ters il 8038, may a lso be
used to generate audio fre
quencies . However, they

XR2206CP, N E555V, .01 mylar
(mylar film), nonprecision rests
tors and other parts-James
Electronics.
Res ist or s , ca p ac ito rs , a nd
m ult it urn trimming pot s-Poly

are no t the same as the
XR2206 and lack some of
its capabilities. If t hese
other chips are to be used,
a set of application notes
shou ld be obta ined from
you r d istr ibutor. •

Paks.
Precision 1% resrs to rac-uervv
Electron ics, Vestal Parkway E.,
Vestal NY 13850, o r Cramer,
Summitt , and other large dis
t ributors.

Synthesize Your Ashtray

- article for non-smokers

Let your dashboard do it for the 225.

."..

we re obta ined from James
Elect ronics .

I made a li sting of the
frequency conve rsio n code
and moun ted it to my visor.
When the as ht ray cover is
dosed, the progra mmer is
hidden in the dashboard .
Best o f all, now no one
leaves old butts in my ash
tray .

The connector in the
rad io is connected by the
ribbon cable to the chan
nel 22 switc h position on
the matr ix board. The other
21 positions can be per
manentl y programmed as
you desire. •
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An alum inum pla te was
cu t to fit t he as ht ray open
ing and d ril led o ut for the
switc hes a nd mount in g
hol es. The back of the as h
tray ha s a ho le and rubber
grommet in it to pro tec t
the connecti ng cable. A
9-conductor ribbon cable
(10 conductor with one
wire removed) was used
with the accessory plug
connected to o ne end . The
photo shows a 24-pin
Mo lex plug whic h my rig
uses, but the 9-pin pl ug
leom prov ided work s just
as we ll. The sw itc hes,
diodes, and ribbo n cable

Fig. 1.

simple way to have a pro
gramme r bu ilt permanent
ly into my car. The cup in
th e fr ont as htray is
remova ble a nd ha s enough
room in it for 8 minia ture
to ggle sw itches a nd 8
diodes needed to program
t he 225 fo r any of its fre
quencres.

Hugh S. Pearl WB9VWM
1.501 Oak Lane
Rolling Meadows IL 60008

Be ing a non-smoker and
the owner of an leom

IC-225 provided me with a
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Midland's 13-510 Is One Great 2-Meter Mobile.

r!

NEW!

NEW!

NEW!

NEW!

NEW!

NEW!

The 13-51 0A P.L.L. synthesizer delivers 1,200 frequ encies between 143.00
and 149.00 MHz . .. the full 2-meter band, plus MARS.
The 13-51 0A will operate with up to a 6 MHz split between TX and RX
frequencies.
The 13-51 0A microphone connector is pre-wired for your Touch-Tone"
encoding microph one.
The 13-51 0A has a 7-pin accessory conn ector for your Touch-Tone" dial ,
tone-bu rst generator or discriminator meter. ~ Toucn.Tone IS a reg oste<ed trooe ma,k of AT&T

The 13-510A is compatible with available popular CTCSS continuous tone
coded squelch system accessories.
The 13-51 OA has 3 transmitter outputs: 1, 10 and 25 watts.

Midland's 13·510, with its commercial-type modular construc
tion, earned its reputation as one tough z-meter FM mobile.
Now Midland has made the 13-510A an even more versatile
performer!
The 13-51 OA P.L. L. synthesizer splits the 6 MHz spread be
twe en 143.00 and 149.00 into 600 discrete frequencies, and a
5 KHz up-shift delivers 600 more for a total of 1,200 . . . shown
directly on the digital display. In addition , there's access to 4
available offsets for repeater operation on ± 600 Hz with crys
tals supplied or up to 6 MHz spread with your crystals installed.
Inside the 13-510A, there's a highly sensitive (0.3 uV), highly
selective (-70 dB at ± 15 KHz) dual conversion receiver with

dual gate MOSFET RF and mixer stages , crystal filler in the
1st IF, ceramic filter in the 2nd IF, and helical resonators in the
RF amplifier.
The transmitter is conservanvelv rated for 25 walts output,
swttchaole to 1 or 10 watts for repeaters, and uses direct FM
modulation to deliver natural sounding audio.
Other features making Mid land 's 13-5 1OA the one to look at
include automatic protection circui t for the output transistor ,
internal DC filtering and polarity protection, a deep-finned heat
sink for the power transistors, and electronic switching that
needs no mechanical maintenance. Mobile mounting bracket,
base stand and push-to-talk microphone are included.

CHECK OUR SPECS:
RECEIVER. Type: dual conversion superheterodyne, 1s1 IF frequency: 16.9 MHz, 2nd IF frequency: 455 KHz. Sensitivity: less
than 0.5 uV for 20 dB quieting {0.3 uV for 12 dB SINAD). Spurious response: -60 dB. Squelch threshold: Less than 0.3 uV.
Modulation Acceptance: ± 7.5 KHz. Selectivity: -70 dB at ± 15 KHz. Audio oulput power: 1.5 watts at 8 ohms.
TRANSMITTER. Outputs: 1. 10, 25 watt s. Frequency deviation: Adjustable 3 - 16 KHz (normalS KHz), Aud io Input: 600 ohms.
Modulation system: Direct FM. Spur ious Radiation: Less than ·60 dB below earner.
GENERAL. Power: 13,8 volts DC. negative ground. Current drain: Transmit, 2 - 7 amps.: receive. 08 amps. average. Antenna
impedance: 50 ohms. Unit size: 2-5/8" ~ 6-13/16" x 9·5/8 ". Unit weight : 6.6Ibs.

Want to know more? See your
Amateur Radio Dealer for Midland Quality

• P.L.L. " 220" MOBilE
· CRYSTAl " 220" MOBilE
• ANTENNAS & ACCESSORIES

... or write for free full-color brochures. .... U 41

IDLAND
INTERNATIONAL

P.O. Box 1903, Kansas City, Missouri 64141

y" Reader Service-see f)iJl}e 21' 65



Dr. Ralph E. Taggart WB8DQT
602 S. Jefferson
Mason M!48854

Attention, Satellite Watchers!
- a solid-state monitor for GOES

The satellite doctor strikes again.

Photo A. The remote display terminal in the author's pro
totype. This used the cabinet, bezel, CRT, HVmodule, and
yoke from a Robot fast-scan viewfinder. The cabinet co n
tains these components and the relevant CRTcircuits.

I n a previous artic le in 73
(November, 1978), 1 de

sc ribed various app roac h
es for receptio n of GO ES
(geostat ionary ope ratio na l
me teo rol ogical sate llite)

pictu re signa ls on Sbend
(1691 MHz). For the expe ri
enced sa te llite fanat ic, the
S-band conve rs ion is t he
big snag to impl ementing
GOES opera tio ns, since

most ha ve adeq uate dis
p lay eq uipment to hand le
the APT mode pictures. For
newcomers, however, the
prob lem is more comp lex,
pa rt ic u la rly since man y
new co nve rts to weather
sa te llites have li ttl e expe ri
e nc e in e lectro nic con
st ruc t ion. All th ings con
sidered, t he easiest a p
proach for most is an in te
grated di splay mon itor
which permits pho tog raphs
to be obta ined from a TV
like displ ay.

The 73 Weather Satellite
Handbook conta ins o ne
suc h displ ay unit that will
do a f ine job. This monitor
is a mul timode unit, how
ever, and is designed to
handle both geostationary
and polar orbit ing sate l
li t e s . If geosta t io na ry
spacec raft suc h as COE S
are the major objec tive,
t he re are severa l design
simplif ications which are
possible . In add ition, since
designin g the original unit,
severa l new circuit ideas
ha ve been tried wi th good
resu lts. It seemed a good
idea to present a circuit in
corpo rat ing many of these
ideas while, at the sa me
time, gett ing at a un it th at

was designed strict ly with
CO ES service in mind.

Before getti ng into a dis
cussion of the un it, a sho rt
d igress ion o n desig n phi
losophy is in order . There is
no si ngle-circuit solution to
any given problem. Some
approac hes are more com
plex tha n othe rs, and each
has its own unique t rade
off between simplicity and
perform an ce . As is always
the case in my pub lis hed
circuits, I have ta ken the
si mp les t approac h that will
yield quality resul ts. If you
th ink you ha ve a better
solut ion at o ne poin t or the
othe r, feel free to mod ify
the beast. If wo rse comes
to worst, you can always
put it back in its o rigina l
state with ass u rance th at it
will do a good job.

The second problem fac
ing the ho me construc tor
these days is the matter of
obta in ing pa rts . It gets
hard e no ugh to ob ta in
ga rd e n-v a r iety co m po
nents at times, without try
ing to duplicate a c ircuit
where the author had ac
cess to a o ne-of-a-kind part
left over from the const ruc
ti on o f the la st lun ar
module ! In tha t rega rd,
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Fig. 1. Cberectens tics of the APT sa tellite video format.

Black revet

Subcarrier frequency
Subcarrier modulation

White level

Dynamic range
Line rate
Direction of horizontat scan
Frame rate
Direction of vertical scan
Number of scanning linesllrame
Aspect ratio
Baseband video bandwidth

2400 Hz
FM
maximum amplitude
(@ 96 %)
minimum amplitude
(@ 4% )
@ 14 dB
4 Hz (240 tineS/min .)
left to right
200 seconds
top to bottom
800
1;1 (square)
1600 Hz

Abou t 5 V swing on the grid
is a ll t hat is req ui red fo r
usef ul d is p lay . To prevent
transients or other inputs
from bloom ing the trace, a
conventional silicon diode
and zener are used across
the gr id resisto r to provide
peak white limit ing by
holding voltage at the grid
to a maximum of a little
over 5 V. Q1 . the blanking
transistor. is driven by the
line trigger pulse. pulling
the grid to near ground
potential and blanking the
trace dur ing horizontal
re t ra ce .

Sync circuits (Fig. 4). The
operat ion of the syn c cir
cuits is based on the fact
that the 2400 Hz sate llite
subca rrie r is lo cked to the
same master freq ue ncy
source as the 4 H z line trig
ger generator . If we can
lock a stable frequency
source to the subcarrier
signal . it is possible to
derive the 4 Hz line trigger
rate by digital frequency
division . Our reference
source in this case is a 565
phase locked loop. The in
ternal voltage controlled
o scillator (vco) of the loop
is adjusted to free run very
close to 2400 Hz by the 1k
vco pot. When a sample of
the subcarrier signa l from
" A" is applied to o ne input
of the phase comparator.
the vco is pulled o nto t he
subc a rrier freq uency wit h
the vco output prov iding a
stable source for frequen
cy d ivision. The loop will
follow any reasonable fre
q uency changes caused by
speed changes in the tape
re corde r. t hus providing
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tu res. From th e CON
TRAST contro l, the signa l
e nte rs the main ci rcu it
bo ard on pin 12 (Fig . 3)
where it passes through an
act ive fil ter (U1) set up fo r
a center freq uency of 2400
Hz. a bandwidth of 1600
Hz. and uni ty gai n. The
28~hm resistor in the in
put circuit sets the center
frequency. and can be ap
proximated closely enough
by paralleling two 5600
Ohm resistors . From the
filter, the signal is ro uted to
U2, whic h is the video power
amplifier. Here the signa l
gets a significant power
boost. A part of t he subcar
rier signal is ta pped oft at
" A" fo r the sync ci rcuits
which will be descri bed
short ly. The s igna l is a lso
rou ted off t he boa rd at p in
15, where it goes to T1 to
be stepped up in voltage in
the high impedance sec
ondary wind ings . Here it is
detected by a bridge recti
fie r network. The output of
the detector is a 4800 Hz
waveform (positive going)
whose amplitude is propor
tional to the instantaneous
amplitude of the sa te llite
subcarrier. This signal is ap
p lied to the CRT grid ac ross
a 10k load resisto r (Fig. 7).

The CRT is biased by the
BR IGHTNESS cont rol in
the cat hode circuit so that
the tube is just cut off (the
trace is jus t ext ingu is hed
whe n viewed in a d ark
roo m). Any positive excu r
sions at the grid will cause
the trace to brighten pro
portionally to t he app lied
voltage whic h is precisely
what APT d isplay requi res .

ly. Since it is possib le to
re co rd the sate llite pic
tu res on standard audio
tape, it is most usefu l if the
sync circuits will function
even with the speed varia
tions resulting from the
recording ' and playback
process, in addition to han
dli ng satellite sig nals in
real time.
(3) Phase circui ts-A l
t hough the sync ci rcu its
mai ntain the proper trigger
ra te, they cannot assu re
that t he line trigge r pu lse
tha t sta rts each di splay line
corres ponds precisely with
t he sta rt of eac h line o f
sate llite video. Wit ho ut
specia l prov isions fo r phas
ing the pictu re. you are
like ly to get a disp lay
where the left edge of the
actual pictu re falls some
where inside the display
frame, forcing you to cut
and paste the pictu re to get
the proper display .
(4) Horizontal deffection
circuits- In this case. we
want to generate a linear.
250 rns line each time a line
trigger pulse is prod uced
by the sync circ uits .
(5) Vertical deffection cir
cuits - Here we want to
produce a linear vertica l
scan which require s 200
seconds fo r the trace to
move from the top to t he
bottom of the sc reen. If
8-second frames in slow
scan (SSTV) are actua lly
slow scan, then APT pic
tu res with thei r 200-second
frame intervals are very
slow scan indeed!

The remaining function
al description will center
around Fig. 2 (a system
block diagram) and the
schematics in Figs. 3-8.

vtaeo c;rcu;ts (Fig. 3).
The video signal from the
receive r or tape recorde r
e nte rs t he un it a t j1 across
the 10k CONTRAST con
trol (Fig. 7). Since the ga in
o f a ll c ircu its afte r t he
CON TRAS T co n t ro l is
fixed , it is th is cont ro l tha t
determines the am pl itude
of t he fi nal pro ce sse d
signal and, hence. t he con
trast of the displayed pic-

yo u can re st assu red that
all of the pa rts specified
a re widel y ava ilab le a nd a
wide ma rgin fo r substitu
tion exists . In each case
where this is possible. I will
try to outline what you
should look for in substi
tute parts. Virtually all of
the specified components
are available from local
distributors. o ff the peg
boa rd at you r loca l Rad io
Shack . o r from mail-order
supply firms.

Fina lly, as an a id to
those who are terr ified of
wha t look s like a complex
pro ject, vir tua lly a ll of the
ac tive ci rcuits fo r this
monitor have been boiled
down to single la rge plug
in circuit boa rds with only
14 connections to the out
side world . For those with
out facilities for making PC
boards. the boards are
available. as I will note
later.

Circuit Functions
In the broadest sense.

the monitor has to ta ke the
satell ite video signal and
turn it into a mea ningful
image. To understand how
it does t his, we mu st first
understand t he sa te llite
video format which is sum
mar ized in Fig. 1 . GO ES
pic tures a re transmitted in
the APT (automat ic picture
transmission) mode, and ,
for the sake of discussion,
the overall circuit can be
broken down into a num
ber of fundamental sub
units, each with its own
function.
(1) Video circuits-These
ci rcuits must filte r the
signal to remove any com
ponents outside of the
video passband and must
demodu late it in such a
way that maxi mum subcar
rie r amp litu de (wh ite)
results in a bright trace o n
the screen, whi le minimal
amp lit ude (b lac k) causes
t he t ra c e to be ex t in
guished .
(2) Sync Circuits- Here we
mu st mai ntai n a precise 4
Hz tr igger rate in o rder to
d isplay the picture proper-



buffered by gate A. The
2400 Hz sig na l is thus
gated through gate Band
then through C without in
terruption on its way to the
sync divider c ha in. When a
phase e rror exi sts, how
ever, the switc h is pressed
(opened). and the sta tus of
the phase bus is now dete r
m ined by the sta te of the
collector of the phasing
t ransistor (Q2). This tran
sisto r is d riven by the Q
output of UB, which is high
except during the 12 ms
trigger in terval when it
goes low. This resu lts in the
collecto r of Q 2 remain ing
low except fo r a 12 ms high
that is coincident with the
trigger pul se . Th is high is
inverted to a low by gate D,
and this low at one input of
gate 8 stops the 2400 Hz
signa l for 12 ms. This inter
ruptio n. o ccurr ing once
each line, represents a 12
ms count ing e rror in the
sync cha in so that the next
t rigge r pul se is delayed for
12 ms. ca usi ng the begin
ning of the ne xt sa tellite
video line to appear closer
to the left edge of the
display. The PHASE switch
is he ld down unt il the edge
of the sate llite video signal
moves ove r to the le ft
edge, at which po int the
sw itc h is rel eased . Th is
restores proper sync, but.
this time, the pictu re is
properly phased .

A worst-case phase error,
where the left edge of the
p icture was a ll t he way at
the right e nd o f the 250 ms
li ne. wou ld req uire 20 line
pu lses to co rrec t (250/12).
Since the line pulses occur
4 t imes each second , the
phase switc h would have
to be he ld cl o sed fo r on ly 5
seconds (20/4). This is e n
tirely ample sin ce about 20
seconds is actuall y a vail
able for phasing a t the sta rt
o f each APT fr am e. The ac
tion of the phase ci rcui ts in
stepping the p icture into
place is shown in Fig. 11 .

Horiz ontal deflection
(Fig. 5). The 12 ms trigger
pu lse at " B" turns on Q3 for
the du ratio n of the pu lse ,

phase c ircui ts. To under
st a nd the ir function, it is
necessary to red raw a por
tion of Fig. 4 to show the
connections of t he various
gates. Th is is done in Fig.
4(a).

The PHASE swi tch , a
no rmally-clo sed p u sh
butt on , h a s . one s id e
grounded a nd the other
connec ted to the phasing
bus o n the main bo ard a t
p in 8 . Since the phase bus
is normally grounded. this
low is inverted to a high by
gate 0 , a nd this high is ap-
p li ed to o ne input of-gate 8
with the othe r input to the
2400 Hz Pl l signa l tha t is

10 for b la nk ing, while
a nother sample , " 8", is
used to actually trigger the
hori zontal deflection sys
tem .

Phase circu its (Fig. 4), Al
though the phase locked
sync system does maintain
the pro per line rate, it can
not assure tha t the line tr ig
ge ring in the displa y coi n
cides with t he start of a line
of video data. W hen it does
not, whic h is likely to be
the case most of the time,
you get a situat ion where
the left ed ge of the sa te l
lite picture is ac tua lly in
side the frame . This cond i
tion is co rrected by the

Photo B. Above chassis (top) and belo w chassis (bottom) views o f the efectronics
assembly of the author's prototype. This unit contains the p ower suppfy and the main cit
wit board. A Ian was required to com pensa te for inadequate heat sinking 01 the
regulators (see text).

for display of recorded
video as well . The vee sig
na l from the Pl l (U3) is
routed through a se ries of
ga tes in U4 to provide
p has ing, a function I will
discuss sho rt ly. The 2400 Hz
output from U4 is then rout
ed to a freque ncy divide r
chain composed of US, U6,
and U7. providing a total
frequency division of 600.
Since 2400/600 = 4, we
have derived the proper
line trigger rate. This 4 Hz
signal is routed to a 12 ms
sing le-sho t (U8) wh ic h gen
erates the requ ired tr igger
pu lse. A sa mp le of th is
pul se is rou ted to board pin
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high vo ltage modu le will
be discu ssed in detail in the
construction sect ion. Re
gard less of the approach
t a ke n, h ow e v er , i t i s
desi rable t o power the
module from its own regu
lators to minim ize interac
t ion with other c irc ui t com
ponents.

Power supply (Fig . 8).
Thi s supply is one possibili
ty for generating t he re
quired vo ltages. A low
voltage tran sformer (T3)
prov id es the unregul ated
vo ltages v ia a brid ge rec
tif ier and filter capacitor
network . The + 350 vo lts
required for the internal
anode and focus grid of
the CRT as well as the
BRICHTNE SS network is
obt ained v ia a conven
t iona l power transformer
(Tl ) and a full-w ave recti
fier assembly . T2 al so pro
v ides the 6.3 V ac required
by the CRT filament. The
mainfram e and power su p
ply circuits are show n w ith
Cinch Jones P-808-AB and
S-308-AB connec to rs , re
spect ively. An 8-conductor
cable with an S~30B-CCT on
one end and a P-308-CCT
on the ot her is used to in
te rconn ect the monitor
and its supp ly. The power
supply is turned on vi a an
ac lead ac tuated by an
SPS T sw itch (53) on t he
mainframe.

Construction

Ma in Circui t Board
Fig. 9 shows the land

layout for the main c ircu it
board which ca rr ies most
of the active circuits. If
you do not have facilities
for mak ing boards, th is par
ticula r board is ava i lable 
a point that wi ll be covered
at t he end of the art icle.
The component layout is
show n in Fig. 10 as v iewed
from the com ponent sid e
of t he board . The main
pu zzl e in wiring th e board
is the cluster of unused
holes between the LM380
and the LM565. These
ho les mark the demise of
an idea that was better on
paper than it was in ptac-
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Fig. 2. A block diagram of the monitor signal processing c ircui ts.

discha rging the 4.7 uF ca- fu nction much like the the screen. The other posi
pacitor in the col lector cir- horizontal ci rcu its, with the t ion of the switch (FOCU S)
cuit. When t he t r igge r vertica l deflecti on wind- grounds the bases of Q6
pulse is f inished, t his ca- ings connected to pins 3 and Q7, centering t he trace
pa citor beg ins to charge and 4 of the main board. on t he screen . Thi s position
through the HO RIZO NTAL The d ifferences involve the is used to focu s the CRT or
SIZE cont ro l, producing a use of a much larger dis- the fi lm camera and also
vo ltage ramp that is ampli- cha rge capac itor (2200 uF) serves as a standby pos i
f led by U9. The output of to accommodate the 200- tion when the monitor is
U9 drives the complemen- second sweep interval and not displayi ng p ictures .
tary output transistors (Q4 the fact that the capacito r The low-resistance verti cal
and Q5), which have t he is cycled by a sw itch (the windings would cause one
deflect ion windings in their sw eep switch) rathe r than a or the other of the defle c
emitter ci rcuit (pins 5 and 6 t rans istor. In the RUN po si- t ion trans istors to draw ex
of t he ma in board). Feed- tion of t he D PDT center- cesstve current if left for
back to t he inverting input off sweep switch, a reed long periods in the RE SET
of U9 v ia t he 100k resistors rel ay (K1) on the m ain or RUN positions. In the
help s to l i ne ar i z e t h e bo ard is pulled in, causing FOCUS position, neithe r
deflection waveform. The its contact (K1A) to short transi stor is drawing cu r
HO RI ZO N TAL CENTER- ou t t he capacitor and reset rent, and they will si t in
I NC control f e e d s a t he sweep at the top of the defin itely without over-
voltage to t he inverting in- screen. When cycled to heating .
put which provides center- the ce nte r-off p o si t ion Mainframe wiring (Fig . 7).
ing of the t race. (RUN), t he contacts of K1 Much of the mainframe

Vertical deflection (F ig. open, permitting the ca- wiring has been covered in
6). The verti cal ci rc uits, pacitor to charge and in- previou s ci rcuit desc rip
with a few except ions, itiating the sweep down tions. In order to eliminate

the chance that power
transformers would cause
unwanted d efl ection of the
scann ing beam, it is sug
gested t hat the power sup
ply be remoted from the
main cab inet. The main
f rame does contain t he
+5 , + 1 5 , an d -1 5 V
regulato r ICs, driven from
the unregulated voltage
buses from the remote sup
ply. If the regu lato rs were
mounted on the sup ply it
self, you wou ld get un
wanted voltage drop in the
connec t ing cable. In addi
tion, t he mainframe con
t ain s the h igh-v o l t a ge
module for generating t he
+7-10 kV requ ired for the
CRT external anode. The

Fig. 3. Monitor video circuits. Unless otherwise noted in
this and other schematics, all resistors are W W, 5% car
bon film, aJl decima l value capacitors are 50 or 100 V
dipped mylar, all capacitors between 1 and 10 uF are 16 to
35 V tanta/ums, and all higher value capacitors are
aluminum electrolytics rated at 16 V. A JJ unmarked diodes
are general-purpose switching types (1 N457, 1N914, etc. ).
Circled numbers refer to board pinouts, wh ile circled /et
ters refer to interface points on o ther schematics .
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Fig. 4. M oni tor sync and phasing circuits .

to limit on noise, mu ch of
the advantage of the PLL
was lost . Out went the
limiter notion!

In wiring the main board ,
sockets are suggested for
all ICs. They do increase
the cos t of the project, but
they suddenly seem worth
it when you discover that
you have a bad chip to
rep lace! If you watc h the
po larity of tanta lum and
a lumi num elec tr olvtic s
and remembe r that al l the
ICs have the same orienta
t ion, you will not get into
mu ch troub le.
M ainframe

Once the board is fin
ished, the rema in ing dec i
sions revo lve arou nd the
packaging sty le you want
to use. The schematics of
Figs. 7 and 8 assume that
the mon itor will go in o ne
box with the power supp ly
remoted on its own chassis,
In terms of simplicity, thi s
is probab ly the best ap
proac h to ta ke. In the case
of the prototype uni t, 1
opted for a diffe re n t
scheme which got just a bit
more compl icated. I hap
pened to have a Robot Re
search fas t-scan viewf inder
unit which had a suitab le
CRT, yoke, a nd HV mod
u le, so this was stripped
and used as a re mo te
d isp lay term inal. The
power supplies and ma in
circui t boa rd asse mb ly
we re mounted on a chassis
behind a standard rac k
pane l. Photo A shows the
d isplay te rminal , and
Photo B shows the rack
mou nted e lect ronics pack
age . If I were doi ng the jo b
over aga in, I would certain
ly fol low the first route I
suggested. No matte r what
sche me you employ, the
power supply sho uld be
remote from the CRT cir
cuits. It is virtua lly imposs i
ble to package everythi ng
in one cabinet and avoid
unwanted deflection of the
CRT trace by transforme r
fields , You can try if you
want, bu t plan it so you can
pull the transforme rs with
minimal difficulty! When

t ice. The idea was to place
a limite r in front of the Pll
to remove any AM varia
tions in the signa l, thus im
prov ing t he ab il ity of the
loop to lock on the subcar
rier. That part wo rked, but
the unfo rseen d iff iculty
was that the lim iter was
q uite sens itive to any
noise, and, sho uld it begin
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Photo C An IR frame from GOES Edisplayed on the prototype monitor. Despite the small
screen size, the picture is rela tively clear, showing a major trop ical storm off the west
coast of Mexico. The JR forma t displays cold objects as white (space and high cloud
tops), while warmer areas are darker. Note the warm surface temperatures in the
southwes tern US and northern Mexico in this frame. The use of a somewhat larger CRT
would assure the ful/BOD-line resolu tion in the APT pictures.
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Fig. 5. Horizontal deflection circuits.

Photo D. An example of an operat io nal message. In this
case, it is a system status announcement and part of the
transmission schedule fo r GOES E. This example shows the
old format with white letters on a black background. The
current format uses black letters on white.
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sho uld be capable of sup
plyi ng at le ast 1 Amp, and 2
Amps is better yet. The HV
supply is low current, and
t he re a re a va riety of
power t ra nsfo rmers with
225 and 250 V c-t second
aries in the 25-50 mA ra nge
whic h will work fine. All of
these have the requ ired 6.3
V ac filament winding .

Deflection yokes. Any
deflection yo ke designed
for a small solid-state black
and white TV se t will do
the job here. If you have a
cho ice, pick a yoke with
higher resi stance windings
in preference to one with
very low resistance.

Cabling. You ca n do any
thing you want in this area,
from ha rdw iring the two
units toget her to the use of
exotic cable assem blies.
Figs. 7 a nd 8 speci fy the use
of a Cinc h-Jones P-308-AB

put transformer if you ca n
find o ne that seems to be
custom made for the ap
p lica t ion. Power t rans
formers a re compa rat ive ly
noncri tical as we ll. If you
conve rt a Robot Model 70
mon itor, t he power t ran s
fo rmer in t ha t uni t ha s all
the proper windings in one
package. If you go the
route of separate trans
formers. as shown in Fig. 8.
you can use the follow ing
guidelines in making sub
stitu tio ns.

The LV circu it requires
that the voltage on both
the + and - buses be at
least 17-18 V for the 15 V
regulators to operate prop
erly. The regu lators them
se lves will take up to 30 V
when properly heat stnked.
so any t ransfo rmer that
will delive r between those
d c limits will work fine. It

o ut various small b lack
and whi te TV picture tubes
at yo ur loca l d ist ributor.
Ma ny of these will work
fine if you change the
sock et wiring to accommo
date the pinouts . Many of
these will have a 12 V fila
ment which can be pow
ered from another
LM34QT-12 regu la tor tied
to the + LV bus.

H V Module. As men
tioned above. the HV mod
ule for the p rototype came
from the Ro bot fast-sca n
viewf inder. O the r Robot
di spl ay equ ipment will fur
nish simila r uni ts. There are
ma ny des igns ava ilable fo r
such mod u les. and seve ral
a lte rnat ives a re shown in
references 1 and 2 and the
SSTV se ctio n of reference
3. All o f these are similar in
that a power transistor is
hooked up as an oscillator
operating into the primary
of a standard TV flyback
transformer w ith the HV
rectif iers and capacitors in
the seco nd ary c ircuit. The
main d ifficu lty with most is
t hat the suggested feed
back circuits to run the
oscillator are highly depen
de nt on t he speci fic fly
back whi ch is spec ified in
e ac h case. Another ap
proac h wort h checking. if
you like to play o n the
bench . is to use a 555 timer
chip as an oscillator at
about 20-25 kHz and use
this to drive the power tra n
sistor as a switch in the
flyback primary c ircu it as
shown in Fig. 11 . This ap
proach sho uld work with
just about any flyback, and
you s im ply choose your
primary taps to achieve the
desired output voltage.

Transformers. T1 in the
video ci rc uits (Fig . 7) is a
s t a nd a rd au dio output
transfo rmer wit h a n 8-0 hm
seconda ry wind ing (act ual 
ly used as t he primary in
th is a p p lica tio n). an d
pr imary wind ings can be
anyt hing fro m abou t 1k to
16k. Calec t ro and othe rs
make quite a few that will
work just fine -simply
loo k for a " universal" o ut-

yo u actually start to bu il d
the mainfram e a nd power
supp ly, yo u will run into
situa tions where yo u may
want to substitute, so let's
loo k at some of those op
tions.

CRT. The CRT used in
the prototype was the orig
ina l tube that came with
the fast-sca n viewfinder. It
is a type 5M140 P7M ma nu
fac tu red by Thoma s Ele c
tron ic s, 100 Rivervi e w
Drive, Wayne NJ 07470 .
They made a larger tu be
for the Robot Model 70
SSTV monitor which is
idea l for sa te llite di spl ay
and ha s the same pin ou ts
as the sma ller t ube used in
the prototype. The latte r
me asures o nly 4.25" X
3.25" (5 inches d iagonally)
and is reall y q uite sma ll for
the d isp lay of an 800-line
pictu re . Although the pic
tu res are acceptable, you
really can't get the full
reso lut io n unl ess you have
a somew hat larger t ube .

The one used in the
Robot Mode l 70 is just
about ideal. Both of these
tubes have a P7 pho sphor.
This long-persistence p ho s
pho r is sufficient to let yo u
see so me as pec ts of the
picture in re al time in a
dark room and the refo re
has some adva ntages . P4
phosphors of the ty pe used
in b lack and wh ite TV sets
will a lso work fine. al 
though they do not have
t h e lo n g -p er s is t en c e
feature . If you have a
Model 70 SSTV monitor on
hand that is doing little
these days with the advent
of digital SSTV sca n con
verters, you can use this as
the basis for a conversion.
as it will provide a cabinet.
yoke, HV module. and a
su itab le power t ran s
former . If you a re bu ild ing
from scratch, r wou ld sug
ges t contact ing Thom as
and see ing what is ava il
ab le a lo ng the lines of the
t ubes t hey suppl ied to
Ro bo t. Thei r p rices a re
q u it e rea sona ble com
pared to other sources .
Fail ing thi s. you can check
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FO CU S
midrange

midrange
midrange

minimum
(max. CCW)

midrange
midrange

CONTRAST
(panel)
H SIZ E(board)
H CENTE RING
(board)
V SIZ E(board)
V CENTERING
(board)
SW EEP(panel)
FO CUS(panel)

Setup and Operation

Prelim inary Setup
By all mean s, check and

recheck all connec tions
prior to powering up. In
parti cul ar, the +15, +5,
and - 15 V lines should be
checked for proper vo lt
ages. To start with, rem ove
U9 and U10 from t heir
sockets and connect the
board to the ground, + 15,
and + 5 V lines with the
board on the bench.

(1) Connect a frequency
counter to the junction of
the .1 uF capacitor and 1k
resistor at the output of the
565 circuit. Adjust the vco
control for a reading of
2400 Hz.

(2) A counter o r logic
probe should show a 4 Hz
signal on p in 8 of UB. A
short pul se should b e
observab le on p in 6 of U9
using a log ic probe o r
scope. Thi s pulse should
occur at t he 4 Hz l ine rate.

(3) Connect a scope o r
logic probe to pin 8 of U4.
Gaps in t he output of 12 ms
at t he 4 Hz ra te shou ld be
noted. Use a test lead to
ground pin 8 of the main
board, and the gaps shou ld
disappear .

You can now plug the
main board into the pow
ered down monitor. Preset
all contro ls as follows:

be mounted quite close to
the externa l anode of the
CRT so that on ly a short
length of HV cable is re
quired for the anode con
nection. The HV module
should operate off its own
regulators (as in Fig. 7) to
minimize its effect on
other circuits .

n,
.,.

.,
,.,

use mica was hers to iso late
the cases from a grounded
heat sink o r mount them in
dividually on smaller heat
sinks, each of which is
isolated from ground .

In hooking up the deflec
tion yoke, fi rst measure the
resistance of the two wind
ings. One is almost always
higher than the other. Use
t he h igh re si st an c e
member of the pair for V2
(vertical deflec ti on) and
the low resistance one for
Y1 (horiz ontal deflect ion),
and or ient the yoke accord
ingly.

O rd ina ry ho oku p w i re
can be used in most inter
co nnect ions, but you
should use shielded w ire in
the CRT grid circu it and in
the video inpu t circuit to
and f rom the CONTRAST
contro l.

53. the SPST POWER
sw i t c h, is best incor
porated on the BRIGHT
NESS control. so choose a
pot with a switch assembly.
W ire the BRIGHTNESS pot
so that , w hen t he switch is
off , the center arm of the
pot is at grou nd potent ial.
This w ill assu re that CRT
brightness is always m ini
mum when the unit is first
turned on.

The HV module should

gu idelines are necessary in
actu a l ly wir ing up the
mainframe and power sup
pl y . The fi rst is to ade
quately heat sink the IC
regu lators. Di nky sheet
aluminum sinks were used
in the prototype, and this
required the use of a cool
ing fan to stop them f rom
shutting down when they
got too hot. Generous ex
truded aluminum units are
a good investment and will
keep the regu lators cool.
Note that t he po sit i ve
regulators (lM340T series)
have thei r cases at ground
potentia l, so no insula t ion
is required in mounti ng
them to a grounded heat
sink. The negati ve regula
tors are a different story
(the lM320T series). Either
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on the ma inframe a nd an
S·308-A B on the power su p
p ly. An 8-conductor cable
te r minated w ith an
$-308-eel on one end and
a P·308·CCT on the other
connect s the two units.
These plugs and sockets
are avai lable from almost
any distributor and are in
expen sive compared to
other options. Of course,
octal plugs and sockets
could be used if you can
tolerate wiring the former
-I can't! Just be sure to
use a socket on the supply
and a p lug on the ma in
f rame lest you electrocute
you rse lf some even ing
w h i le w rest li ng wi th
cablesl
General Notes

O n ly a few ge ner a l

Fig. 6. Vertical deflec tion circui ts.

Fig. 7. Monitor mainframe wiring, assuming that all components, exclusive of power sup
plies, are in one cabinet.

(1) Adva nce t he
BRIGHTN ESS cont rol to
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pictures from the monitor.
It should be firml y mount
ed at the proper d istance
from the mon itor and
ideally should employ a
ca b le release to actuate
the shutter. Reference 2

'"'"

Fig. 8. Power supply circuits.

" r ..;;;;;;----- -----'-<"

'4 c".c~
S'Joe-aB, - - - - - - - - - - - - - ----'-<."

unless you change the input
level to the mo nitor.
Operation

Either a Po laroidTM
camera with a closeup lens
or a conventional roll -film
camera can be used to take

ing somewhere in the m id
d ie of a frame transmission.
Slowly advance the CON·
TRAST control to achieve
the best swing between
black and white. If you go
too far. the screen will be
completely white due to the
action of the white limiting.
and . if you don't go far
enough, you will lose some
information at the black end
of the picture signa l. At this
point. you should see a pic
tu re. but it will probably be
ou t of phase. Press the
PH ASE switch until the edge
of the picture lines up with
the left edge of the viewing
area .

At this point, you have
tested a ll of the elements of
the monitor and are ready to
display a picture. Generally,
you will not have to alter the
CONTRAST control settings

Photo E. A visib le light frame of the SEQuarter o f the earth disk as seen by GOES Eshow
ing almost all of South America. This is an afternoon frame, so the eastern limb of the disk
is already darkening as the term inator appears, marking local sunset in the South Atlantic.

engage the power sw itc h
bu t no further. Allow 5
min utes fo r the unit to
warm up.

(2) Slowly advance the
BRIGHTNESS control in a
dimly-lit room until a trace
is just visible . If the t race is
not horizontal . loosen and
rotate the yoke unti l it is .
Sharpen t he trace with the
FOCUS control.

(3) Mas k off the la rgest
possib le squa re area o n
you r CRT. Th is will be
referred to as the "viewing
area."

(4) Adjust t he HORI
ZONTAl SIZE a nd CENTER
ING controls on the main
boa rd so the trace extends
fro m one side of the view
ing a rea to t he other. Mo
mentarily grou nd t he col 
lec to r of Q3. The trace
should jump to the left
edge of the viewing area . If
it jumps to the right. you
should power down and
reverse the connections to
Y1 and then rea pply power
and repeat the size and
cente ring adj ustments.

(5) Cycle t he SW EE P
switch to RE SET. The trace
shou ld mo ve upwa rd . If it
goes d own, yo u shou ld
power down and reverse
the connec t ions to Y2 a rid
power up aga in.

(6) With the SW EEP
switch in the RE SET po si
tion. adjust the VERTICAl
CENTERING so the trace is
even with the upper margin
of the viewing area.

(7) Cycle the SWE EP
switch to RUN and adjust
the VE RTICAl SIZE control
so that it requires 200 sec
onds for the trace to move
from the top to the bottom
of the viewing area. You will
probably have to cycle be
twee n RESET a nd RUN sev
e ra l t imes to get this right.
but it is c ritica l if the pic
tures a re to have the proper
as pec t ratio.

(8) Back the BRIGHT
NESS down to the po int
where the trace is just ex
tinguished in a dark room.

(9) Play a tape-recorded
satellite signal into J1 start-
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contains a great deal of
useful information about
photography from CRT dis
plays, and I won't repeat it
here. In each case where
the monitor is used, you
should allow at least 5
minutes for wa rmup to get

reprodu cible result s .
Whenever the monitor is
on but not d isplaying pic
tures, the SWEEP switch
shou ld be in the FOCUS
position. When you are
ready to display a frame, it
can be cycled to RESET.

The picture will begin
with a few seconds of start
to ne - 300 Hz modu lation
of the subcarrier which
results in a distinct bar pat
tern on the trace. When the
tone te rminate s, you
shou ld observe a b lack

area somewhere along the
trace. Press the PHASE
switch to move this to the
le ft edge of the viewing
area . 20 seconds after the
end of the start tone, cycle
the SWEEP switch to RUN
and the frame will beg in to

r
8

co

8

I

I

I?J
I. ..

..

I
o

..
•

Fig. 9. PC board layout (foil side) for the main circuit board.
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read out, beginning with
the lD header, followed by
the actual frame . About
the time the sca n reaches
the bottom of the viewing
area, you will hear a 450 Hz

sto p tone which te lls you
the picture is finished . In
photographing the display.
you should use a complete
ly dark room unless you
have a light hood assembly

for the camera . The shutte r
should be opened as you
cycl e the SWEEP switch to
RUN. and it should be
closed when you hear the
sto p tone . If you want to

copy another pictu re
immediately, simply cycle
to RESET and await the
next start tone. otherwise
se t the switch to FOCUS
until you are ready for the
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Fig. TO. Componen t side layout for the main circuit board.
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Fig. 11. Operation o f the phasing circu its. The top o f this
segment is the start tone {]OO Hz modufa tion of the subcar
rier) where the PLL first locks on the signal. This ;s fol
lowed by a 25-second phasing interval. Note that the edge
of the picture, marked by the black bar, is inside the view
ing area. When the PHASEswitch is pressed, the bar begins
to mo ve to ward the left edge o f the p icture where it
belongs. When it reaches the edge, the PHASE switch is
released and the picture drops back into sync. Note that
the last 5 seconds of the phasing interval is devoted to an
ID header for the picture. Normafly , phasing is done with
the sweep switch in the RESE T p osition and the switch is
cycled to RUN about 20 seconds a fter the end of the start
tone, permitting the ID header to be d isp layed.

next frame.

Summary
Photos C, D, and E show

typ ica l GOES APT fram es
displayed on the prototype
mo nitor. Despite t he smal l
CRT size, the pictu res a re
quite acceptable . The use
of a la rger CRT would
sharpen them noticeably,
however. With a large r

CRT , the display can come
quite close to t he results
ach ieved wit h a good
pho togr ap hic fax sys te m
with cons ide rab ly less fuss.
Pol aroid fil m will give you
a lmost insta nt prints with
lit tle bother, o r the use of
ro ll film will le t you pre
pare enlargements at any
size yOU desi re.

This is actually an easy

unit to build and operate
and probably represents
one of the easiest ways to
get into COES picture dis
play. Wit h a few mod ifica
tions, the unit can also be
used to dis play VHF p ic
tures from the new ser ies
of po lar o rbit ing sate ll ites
t ha t became ope rational
wit h the launch of TIRO S
N.

Circuit boa rds a re avail 
ab le for this project from
M ETSAT Products, Box
142, Mason Ml 48854. The
mai n circuit boa rd , C-10

epoxy, d rilled and plated,
and a documentation pack
costs $50 . If you want to go
this ro ute, ask for mini kit
eM·' . •
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GROW ON TREES-

But C & A ELECTRONICS offers super values
that will make you think it does-

SUPER VALUE NO.1
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I
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WC14 Wall Charger 15.95
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Optional TTP Touchtone Pad
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22010 S. Wilmington Ave., Suite 105
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Batteries Dead?
- take preventative measures

Your worries a re ove r if you use battery status indicators.

O ne of the problems
associated with bat

tery-operated equipment is
knowing that the battery
supply has been turned o n
and/or that the battery
vo ltage is s t ill with in
su ita b le limits, Su it ab le
limits might mean the
voltage range necessary
fo r a circuit to perform
properl y, o r t he upper
vo lta ge limit that a
rechargeable battery pack
sho u ld have when it is
properly charged and the
lower voltage limit when
discha rged to the point
where its usage shou ld be
di scont inued before the
battery pack is damaged
by too deep a discharge.

Depending o n the capac
ity of the battery used , one
can "affo rd" only certain
types o f ba ttery status in
dicating ci rcuits. Obvio us
ly, for a small piece of test
gea r o pe ra ted from a 9-volt
transistor radio-type ba t
tery, even the use o f an

LED o r the smal les t in
candescent lamp ava ila ble
will ta ke too muc h cu rrent
(15 to 20 rnA) co mpared to
the milliampere ho urs
(mAhl rating of the battery
(62 mAh for an inexpe nsive
9-volt type). On the o the r
end of the sca le, using a
higher capacity batte ry
source, one can " affo rd"
even elaborate battery sta
tu s ci rc uits that provide
detail ed inform ation re
garding battery condit ion,

This article exp lores sev
era l interesting battery sta
tus circuits inc lud ing ones
that will work with even
the lowest capacity battery
so urce to more elaborate
alphabetic ind ic a to rs .
Some of the circuits use
discrete dev ices although
les are available to do the
job. Discrete device cir
cu its don 't take significant
ly more current a nd use
commonly ava il able com
ponen ts, whereas the ICs
ma y n o t be readil y

ava ilab le.
Before getting to the cir

cuits, o ne might mentio n
meters as battery status in
d ica to rs. The ava ilability
of inexpe nsive, impo rted
microampere meters might
appear attractive to use
because of the very low
current drain . But, if one
c a lc u la te s the c u r re n t
change indicated by the
meter as the battery volt
age change s, it might not
be ve ry significant. The
current cha nge ind icated
depends on t he inte rnal
resistance of the meter and
any added se rie s re s is
ta nce. As an example, if a
typ ical , inexpensive 500
microampere meter in se
ries with a suitable resistor
is placed across a 9-volt
battery. the meter ind ica
tion might only decrease
by about 1/3 sca le as the
battery voltage sinks to 6
volts. This is not a very o b
vious indication that the

battery voltage has fallen
to the point where it will
significa nt ly affect the per
formance of many 9-volt
circu its. Of course, there
are often small battery
status meters available
during parts sales. but a
true indication is obtained
only when the meter is
used fo r its designett pu r
pose.

After havi ng left many
9-vo lt -powered transistor
checkers, bridges, and
even porta bl e re cei vers
turned " o n" instead of
" o ff" after usage, with
resu ltant battery loss, the
circuit of Fig. 1 was finally
discovered . It uses an lED
as a battery " o n" indicator,
but the LED is flas hed at a
low duty cycl e so the aver
age current drain is only
about 1 mAo The 2N4870
uni junction tran si stor
forms a s imple pul sed
oscillator circuit which in
turn drives a 2N2222

Fig. 1. Due to the low duty cycle of this flashing LED cir
cuit, the average current drain is 1 mA or less .
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Fig. 2. The NE555 will trigger the LED on when the
monitored voltage fall s to 12 volts. The rat io of Rl to R2
only needs to be changed if it is desired to change the
voltage point at which the LED is triggered.

° A4 010 SH.O M
AS 276-2021
OA . ~y TYPE uH

00

•
'"" ~'"

(::f 2 ~~870 O ,
• no
'0' J~

'"

'.' -f IG. 3

.,

78



dis play using a 7-segment
LE 0 readout. A low vo lt
age sta te is ind icated by
di spl ay of " L" , a high
vo ltage state by displ ay of
" H" , and w he n a ny in
betwee n vo ltage is se nsed,
t he display is a constant
" F". One can a rrange the
connections to the readout
to display d iffere ntly de
pending upon one's fancy .
For insta nce, one could
have the display read "1"
for high, " 2" fo r in-between
voltages. and " S" for low
volt a ge . Another idea
mig ht be to have all seg
ments o n the reado ut ac
tive for a high voltage sta te
a nd then pro gre ssi vel y
switch o ff segmen ts for
lowe r vo ltage states . By
study ing the diagram a nd
the logic states to get the L,
F, and H displ ay, one can
arrange other d is p lays on
the re ado ut. The zene r
diodes are, aga in , c ritica l
in va lue if the circuit is to
react when specific volt
age levels a re sensed.•
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Fig. 3. This circuit will ignite the appropriate LED if the
monitored voltage goes below or above the value deter
mined by zener diodes 01 and OZ.

d iodes: D1 to set th e under
voltage indication va lue
an d D2 to se t the over
vo ltage indi cation va lue.
These d iodes ha ve to be
fa irly exac t in va lue. For in
stance. if o ne wan ted to se t
the upper vo ltage indica
t ion at 15 volts. o ne wo uld
have to use a j s-volt. 5%
tole rance zener o r test a
bunch of 10 o r 20% toler
ance zeners unti l a suitable
diode is found .

The circuit of Fig. 3 pro
vides a steady LE D display
for low and high voltage. A
more attention-getting dis
p lay ca n be obtained by
combining the ci rcuits of
Figs. 1 and 3 so a fl ashing
LED d isplay is obta ined . In
th is case, the LEDs shown
in Fi g, 3 are not used and
th e points marked X and Y
are connec ted to the s imi
larl y-noted po ints in Fig. 1.
Note that two circuits of
the type shown in Fig. 1 are
nece ssary.

The c ircu it of Fig. 4 pro
vides a batte ry status
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cuit ca n a lso be used on
othe r supply voltages in
approxima tely the 9- to
te-volt range . The circu it is
quite se nsit ive and the
tu rn-on of the LED when a
low voltage condition is
re ac he d is distinct and
sharp. If o ne wanted ab
solute protection. pin 3 of
the IC can a lso be used to
d rive a small relay which
would auto matica lly turn
off a piece of equipmen t.
This might not be a bad
idea for so me o perato rs
wh o ins ist on a la st
transmission although their
nicad battery packs are
about to be da ma ged .

The ci rcu it of Fig. 3 does
no t indica te whe n a supply
is o n, but it can indicate
both an unde rvo ltage and
an overvoltage condition .
This may be useful when
charging certain types of
battery packs where a
fully-charged condition is
indicated by a specific
voltage level. The ci rcuit
can also be a wa rn ing
device to indicate that the
o ut put o f some device.
suc h as a porta b le genera
tor. is not within accept
able lower a nd upper volt
age limits. The circuit can
be se t up for co mplete ly in
dependent lower and up
per vo ltage lim its and the
limits can be as far apart or
as close together as de
sired . The c ritica l com
pone nts are the two zene r

" .vOL tAGE
l ' IO ' T
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Fig. 4. This circuit uses an LED readou t and displa ys an "L " when the monitored voltage is
low, an "H" when the voltage is high, and an "F" when the voltage is between the Jo w and
high limits.

switc h tha t turn s o n the
LED. The LED fl ashing rate
and the ba ttery vo ltage
ra nge wh ich may be ac
co mmodated ca n va ry
over a wide range by the
suita ble choice of R1 , R2.
and C1. Flashing rates fro m
2 to 20 per second a re the
mo st a ttention-gett ing .
while sti ll kee pin g the
ave rage current consump
tion low . The ba tte ry
voltage can be a nything
from 3 volts on up. The
va lues in the c ircui t of Fig.
1 will produce a fla shing
rate of a bout 5 times a sec
o nd from a 9-volt ba tt ery.
A sma ll amount o f ex
perimen ting is nece ssary,
particularly with R1 and
R2 . for ot her b a tter y
voltages . They should be
raised in va lue fo r highe r
battery voltages and low
ered in value fo r vo ltages
below 9 volts . although
the ir value is no t at all
critica l. The cost of the bat
teries saved will rapidly
repay the cost of the com
ponents for this circuit if
you have any tendency at
a ll to forget to tu rn off ba t
terv-powered equipmen t.

The c ircu it of Fig. 2 is an
undervoltage ind icator. It
is part icularly va lua b le
when using nicad battery
supplie s since such ba t
ter ies can be damaged if
they are too deeply dis
charged . This c irc u it is
usefu l o nly if the re already
is some sort of indicato r on
a piece of eq uipment In
forming the operator when
it is turned "o n." since this
circuit will tell the o pera
tor whe n it is time to tu rn
the equipment " off." As
shown. the circu it is used
to mo nito r a 15-volt bat
te ry so urce . The ratio of R1
to R2 is suc h that the LE D
will illum inate when the
battery vo ltage fa lls to 12
volts, which is approximate
ly 60 percent of the fully
c ha rged vo ltage of the
15-volt nicad supply. The
voltage va lue at which the
circuit switches o n can be
cont rolled by cha nging the
ratio of R1 to R2. The err-
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How to Nab a Jammer
- another use for 220

It's the O maha VHF posse vs. the Red Rider.

John GeblJhr WBfJCMC
2340 N. 64th 51.
Omaha NE 6!JW4

This sho ws the 146.401147 antenna with a 100' tip and,
more difficult to see, the 222.34/223,44 repeater antenna
with an 85' tip.

80

I t all started about a year
ago when Omaha VHF

was p lagued by a c ha rac ter
who went by the han dl e of
"Red Rider," Every Satur
day night without fa il, fo r
severa l weeks, he would
come up on the 34·94
repeate r: " Breaker one
nine. this here's the Red
Rider." Usually, no one
would answer him (which
was the best policy in the
long run). and the first few
weeks he shouted obsceni
ties until he found out the
repeater got shut off when
he did . We wou ld get fixes
on him and close in " for
the kill," and sudde nly he
wou ld QRT for 15 minutes
to a half hour and show up
aga in o n the other side of
town.

After t he 3rd week of
this, it became obvious
tha t he was listening to us
on other 2m frequencies as
we wou ld track him. We
used some very uncom
mon ones, but he obvious ly

had a synthesized receive r.
Hi s t ra nsmitters were iden
tified as a PLL type of
mode rate power (10-30 W)
a nd a lso a lo w-po wer
c rysta l, pr o ba b ly hand
held, uni t . (T his was later
ve nfied .) The two transmit
ter fingerp rints were
watched for on legal
transmissions, but never
appea red until several
months later.

One night, we used 5 or 6
ten meter mobiles and
spotted his car, but he saw
us about the same time and
we didn' t get a license
num be r. We saw that eve
ning that 10 meters would
work, but to get enough 10
meter mo biles to do a good
job pro ved a hassle, as d id
propagation.

A couple of days before,
I had received a flye r fro m
Clegg which offered ten
220 MHz radios for the
price of eight. I asked the
rest of the guys if they
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would be interested in go
ing together o n this, a nd
there seemed to be some
interes t. I took a chance
and ordered ten. About ten
days later they came, and,
by nightfa ll , six had gone
out the door. That was o n
Thu rsd ay night. By Satu r
day, the rest o f them were
in se rvice and crysta ls were
orde red for two repe ater
pa irs a nd another simplex
frequency. The follow ing
Monday, ten more Cleggs
we re o n o rde r, a nd two
weeks later, there was a
220 repeater in Omaha
with 19 users.

If one wo nders what
happe ned to t he 20th
rad io, it is now the up pe r
34-94 re pea ter in nor th
Omaha . The e nti re rece iver
lifted out of the case by
loose ning fou r sc rews and
was put in a shie lded box.
The CO R is a reed rel ay
dr iven from the sq uelc h
ci rcuit. R61 is removed
from B+ and reconnected
to the base of a PNP tran
sistor, t he emitter is con
nected to B+, and the col
lector goes through a rel ay
coil to ground . A diode was
hooked ac ross the relay
c o il to redu c e s p ike s
(hyste res is diode). A 25 uF
capac itor was later added
to provide a short sq ue lc h
ta il. The LED was added as
a cosmetic device .

Cavit ies were later made
out of some 3" transmis
sion line donated fo r the
cause. A handful of " SMA"
se ries connecto rs was used
in the duplexer (because
they were free) and a half
pou nd of so lde r.

The repeater finished,
we got permission from
Motoro la to pu t the thing
up o n the Wood men Tower
(300' + a bove average ter
rain ) fo r the weeke nd . The
top of this bu ilding is a pro
tected site and has what
looks like a crewc ut o f top
quality co mmercia l anten
nas - ATS, paging, busi
ne ss, railroad , and many
othe rs. r had managed to
pack the entire repeater in
to a su itcase, duplexer and

all , a nd we carri ed it up to
the top, climbed out on the
roof 425 feet above the
street, and clamped a Ringo
Ranger to a light ni ng rod .
We took the repeate r o ut
of the su itcase, set it up,
a nd pu t it o n the a ir in
a bout 15 minute s. The
duplexer didn' t need a ny
retuning, and we were off
to hu nt Red Rider.

We had so me success
that ni g ht , bu t , u nfo r
tunate ly, Red didn' t stay
on too lo ng a nd we didn't
get him. For about four
mon ths, 220 was probably
the be st-kept secre t in
Omaha . And in those fou r
mo nths, we co mpiled a
nice fat f ile incl uding
names, add resses, ve hicle
descr ip ti on s, footprin t s ,
and rea l d o g sme lling
prints, a nd se nt it to the
FCC in Kansas City. The
night that we got a positive
10 o n the Red Rider, the
comments he ard on the 2m
34-94 were, " This is the first
Sat urday night I'm gonna
slee p sound ly fo r a lo ng
time," and " Bad guys 31,
good guys 1; that kind of
evens up the sco re, doe sn' t
in"

The o nly thi ng that got
on people 's nerves afte r
that was th at it took the
FCC about th ree months to
do a nything about it. Since
the FCC came to town,
though, the re ha s be en
a lmost no deli berate in
terference o r othe r fl agran t
rule violation.

By thi s t ime, it was ob
vious th at 220 was here to
stay, a nd there is now a sec
o nd repe ater he re cross
linked with th e 2m 40-00
ma chine, mak ing possib le,
for ma ny peop le , fu ll
d upl ex operation.

The second repeater is a
Mid land 13-509 , wh ic h
tu rned o ut to be the exac t
same radio as the Clegg, ex
ce pt for the c ase a nd
name, right down to the
Japane se fi ngerprints o n
the PC board . As it turns
out, the Cobra 200 is al so
identical to the above two
radios a nd is the cheapest

"'0

o ne o n the ma rket.
As with most ham gea r,

all three of these rad ios a re
imperfect a nd it is a lot of
om modifying them fo r
va rious reasons.

Mod ifica tion #1 e limi
nates t he somewhat lo ng
sq ue lc h recovery time o r
reduces it to insignificance
(with the sq ue lch se t nea r
the edge of operat ion, it
may take up to a fu ll sec
ond fo r it to recover). By
cha nging CB9 a nd C91 from
4.7 uF each to 1 uF each,
the recove ry time is very
fas t without significantly
impairing the operat ion.

Modifi c ati on # 2 re 
moves the lamp be hind the
c ha n ne l se lec to r and
replaces it wit h an LED.
The LED is connected in
se ries wit h R60 o n the
receive r board, and R60 is
c hanged from 100 Q , 1 W
to 47 o r 56 Q , Vi Watt. The
enti re o peration red uce s
rece iver current from over
200 rnA to about 140 rnA.
Mod if ic a ti on # 2(a ) re 
moves the meter lamp o r
puts a switch o n it, red uc
ing re ce ive r c u rre nt to
a round 60 mA, eas ily in the
porta b le ran ge.

Mod if icati o n #3 re 
moves the TX lamp a nd
replaces it with a n LED in
se ries with the rel ay co il,
redu cing the low-power
tra nsmit cu rrent from BOO
to 700 rnA . The o nly
deg ra da tion in pe rf o r
mance th is e nta ils is that
the tra nsm itter must have
10.5 V minim um instead o f
9.1 V to key prope rl y. So,
to ta l low-power cu rre nt

drain is 1.1 A stock minus
meter lamp minus channe l
lamp minus key lamps =
700 rnA, clearly a signifi
ca nt saving. A 12 V ge l cell
will run the rad io for a cou
ple of days and st ill have
power to spare (1 .5 Ah).

Modif ica tions #4 and #5
change th e 50·239 to a
BNC fo r qu ick d isconnect,
lowe r loss at th is freq uen
cy, and the capa bility to
use a rubber ducky . The
power leads are removed
and a quick disconnect
plug and socket are in
sta lled .

Modification #6: The
zener, 0 6, next to the 56 Q

re s istor (i n Mod . #2) is
disconne cted from the 9 V
line as is the 9 V side of the
LED/56 Q network. An NPN
1 W resistor is put in as a
se ries regula to r, and a 1k
resistor is added as shown
in Fig. 2. This modification
fu rther red uce s receiver
cu rrent by 5 to 10 rnA, and,
as the ze ner is a ± 5%
device, the performance of
the receiver is completely
unc ha nged. The 9.1 V li ne
shou ld now be about 8.5 to
8.7 V.

I might a t th is po in t say
that the pa rt num be rs
above men tioned are the
same fo r all three makes of
rad io . The instruction book
that comes with the Cobra
is fa r mo re complete than
that with either the Clegg
or Midland . It is a service
ma nual , whe reas the other
two have o nly a schemat ic
and block diagram .

I do n' t know when I've
seen a rad io that is more
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all i t s own and offers the in
d iv idual a new playground
to do as he wishes on VHF.

As a footnote to this, one
of the 220 repeaters has
become an administrative
frequency for ARES and
othe r such activities
because of the large and
ever-growing number of
people who have 2m
crystals in thei r scanners .
146.94 is a hot-selling rock
in O maha Rad io Shack
stores. People are find ing
out that, for weather watc h
in f orm ati on , 146 .94 i s
w here it' s at. Inasmuch as
we have stat ions at NWS
and a 3rd weather wing at
Offut AFB during severe
weather and to rnado
watches , there are a
number of bits of informa
tion which should not be
passed over 2m, so, rather
than tie up telephones or
take a chance on upsetting
the nonamateur public on
2m, they go via 220 as there
are no scanners made
which will pick it up.•

terence as a 2/3-sca le
read ing on t he S-meter. Ob
jects w hich on ly partially
reflect and pa rtially absorb
on 2m become good ref lec
tors on 220, and, conse
quently, the interference
fringes are much more pro
nounced (see optical
behavior in any general
physics book).

looking to the future, I
see 220 as a band that will
grow by leaps and bounds
in the next 2 o r 3 yea rs . The
220 class E is d ead, there is
a vas t empty space t here
now in mo st par ts of the
cou ntry, and, as 2 m eters
becomes more congested,
220 and 440 are the next
logical places to go. I also
think one of the reasons
440 is so much more pop.
ular than 220 i s the
availability of used VHF
gear retired from commer
cial service at very low
prices. But, as people are
finding out, 220 seems to
take the best of both 2m
and 440 plus a few points

minor problems I have
seen with these radios that
are really in the problem
category and they are:
First. the mike hanger but
ton on the back of the mike
is riveted too tightly, and, if
it is dropped . frequently a
crack appears between the
button and the PTT switch.
The second is the tuning on
the output of TR 21 . If one
is not careful in tuning it, it
can create spu rs due to os
cil lat ion of the stage. A
simple verif icat ion can be
made of this by keyi ng the
t ransm itter and pull in g the
crysta l while keyed. If the
power meter shows output,
it's oscillating. If the meter
goes instantly to zero, it's
probably not and is set al
right.

One might notice a
much greater difference in
antenna position com
pared to 2m; because of
the shorter wavelength ,
moving the antenna 5 or 6
inches one way or the other
may make as much dif-

Fig. 2.
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fun to play around with
and tinker in and modify
than these. They are very
easy to work o n, are laid
out we ll, and come apart
quickly.

The fi rst two batches o f
Cleggs probabl y spa rked
the biggest antenna bu ild
ing boom Omaha has ever
seen. The two amateu r
stores had nothing and t he
only antennas availab le for
220 were from the local
larsen rep, and they were
for mobi le only . For the
base antennas, most built
S/8-wave or V. -w ave anten
nas, and a few cut down
Ringo Rangers to the prop.
er dimensions.

There are only two
-------'- --------'---_----:---------'-----'--'--

Our famous value-packed mail order catalog
fi lled with t housands of Amateur Radio i tems .
Now ready to ro ll and yours for the asking . . ,
Call Tufts today for prompt delivery of you r
Amateur Rad io needs from our t remendous
inventory . l et us show you why Tufts is the leader
in m ail o rder sales.

Send $10 membership dues to AMSAT, P.O, Box 27 , Washington, D.C.
20 044 . li fe membership Is availab le for a tax-deductib le do nati o n o f $100
or more, payable in quarter ly instal lments i f you wi sh .

Ph ase III satellite solar cel ls may be sponsored for $ 10 each, and
weH send you a certificate speci fying the cells yo u are sponsoring.

f or a tax-deductible contribution of $ 1,000 or more, we'll
even inscribe your name on a plaque to be placed in orbit
aboard the Phase III spacecraft for posterity , and we'll send
you a replica honoring your contribution .

Dues and contributions may be charged to VISA or
Master Charge. Phone us at (10 2) 488-8649,

'rheres a new, eighth OSCAR satelli te in o rb i t. and the AMSAT team helped put it there!

Your help is needed for future sa tellites. loin AMSAT and support the new, ad
vanced Phase III series of OSCARs, engineered to pro vide communications over
nensconttnenrar distances fo r hours at a time.

Ou r crew of 100% hams, ve ry competitive prices, and reliab le m odern
service facili ties ensu re your complete satisfaction. Ca ll toll free d ai ly
9-9 and Saturday 9--6 . 1-(800) 225-4428.

209 S Mystic Avenue
Medford MA 02155

1-{BOO)225-442B

1-(617)395-8280
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Return the attached postage-free card, and we'll have your trial copy of
Kllobaud/Mlcrocomputing on the way to you within a few days. Wayne is willing to
go to this expense because he feels that all hams can profit (and he means $$$)
from an understanding of the basics of microcomputing. The fact is, there's a
revolution going on, even more important than the one that replaced vacuum tubes
with solid state, and you'll want to be a part of it and join the fun. Over 20,000 hams
already have their own computers up and funning and ere having a ball.
Ki lobaud/Microcomputing is the only magazine in the field written specifically for
newcomers to computers, and many of the articles are ham-oriented ... after all,
many of the pioneers of microcomputers are hams. Don't let this revolution pass
you by. Return the subscription card and your trial issue will be on the way, along
with a bill for a year's subscription at a special introductory rate of $15. If you're
not completely satisfied, just write "cancel" on the bill and return it to us within 30
days. , , and keep the trial copy.

r.: my tr;a~oPY O~"ObaUd/M,~oc=putlng and~t.r my SUbscr,pl': ~h:f:.~.~SSland :c::~I
I I'm not completely satisfied, I'll return the bill marked "cancel" within 30 days and keep the trial copy.

I Name I
I Address I
I City State Zip II Please anew 30 d.ys for shipment of uret copy, I

~_________ _ ~0
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This Station Plays Beautiful CW
- with a Morse keyboard

Roll over, Beethoven!

Photo A. Diode matrix (front) forms 8-bi t binary code. The
13 ICs (back) provide logic to con vert binary code to
Morse code. Keying and VOX relays at lower right.

T he international Morse
code (CW) is a digita l

mus ica l language . If you
happen to be a stra ight-key
master, suc h as K9ZTH,
you can make music to
ri val that of Mantovan i. If
you happe n to be blind, a
tal en ted pianist, composer,
piano tuner, and a ham,
you can even write a con
certo using this mus ica l
language. 0 1' Rip Snorter
John (W90RS) is such a
perso n and is present ly

r~-

writing The CQ Concerto .
The first few bars are great
and I can ha rd ly wa it for
the fin ished work, because
it will incl ude a CW mes
sage hidden within beauti
ful music.

Because timing is tricky,
it is a c ha llenge for a com
pose r to work the unique
rhythm of CW into conven
tional mus ic. The dot is the
ba s ic u nit of ti me in
precise code. The syllable
space between d ots and

dashes al so requires o ne
time unit. A dash is exactly
t hree time units long a nd
matches the letter space.
The interword space is the
mystical number 7.

The digital aspect of CW
makes ICs ideally suited
for application in kevers.
keyboards, and readers. In
the CW language, spaces
are as important as the
dots and dashes. Often
hams fo rge t that spaces are
important. At times, a ham
will send. " my nag is ... "
It is easy to run the " m"
a nd t he "e" together so
that instead of having a
name, the ham is a nag.
Even o ld-t ime rs with bugs
a nd we ighted kevers have
problems. With dots set for
40 words per minute and
dashes at 20 words per
minute, the se nder speaks
with an accent. He can
communicate with his own
kind who have the same ac
ce nt, but others who prefer
the mu sical rhythm of
good code have diffi culty
c o py in g 20 word s per
minu te even though they
are capable of handling 30

words per minute of per
fe ct code .

The imp ortan ce o f
spaces and the application
of rcs has been recogn ized
by others and many fine ar
ticles have been published
(see references). The elec
tronic kever with its super
vised dots and dashes has
improved CW communica
tions in recent years . How
ever, proper operation of a
kever take s a ce rtai n
amount of musical skill
wh ich many of us do not
have . As a resul t , the
average CW QSO is still
well below 20 words per
minute.

The keyboard e ncoder
offers addit ional improve
ment in communica tions
with the CW language .
Cood commercial eq uip
ment is available, but high
prices discourage many po
tential users . Articles on
home-brew projects are be
ing published, and any ham
who likes to solder (or wire
wrap) can have a keyboard .

My prototype keyboard
used TTL a nd a 9-bit code. I
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Fig. 1. Diode matrix for alphanumeric characters. Aft diodes are 1N4814 o r equal.
Resistors are TOk, ~ Watt. Switches - t ypewriter ke yboard.

'"..,

...

- .
I v Dt:•

words. Within a few nano
sec o nd s after loading,
c o d e words bubble
through the memory and
queue up in order at the
output te rmina ls. When
the output data is stable, a
data out ready (DOR) flag
goes high. Binary words
can be clocked out of the
memory by a pp lying a neg
a t ive-go ing pu lse to the
shift-o ut (SO) term inal s .
load ing is completely in
depende nt of the output.
By using t he FIFO as a buf
fe r between the input key
boa rd and the re a d ing
lo gic, the operator is free
to type at any speed. If he
types below the output
clock speed, the output
will follow the hesitating
typing strokes . If the
operator types faster then
the clock speed. output
will be a smooth co ntin
uous stream. Of cou rse,
since the memory will on ly
hold 16 binary words, the
o pera tor cannot go more
than 16 le tters ahead of the
reading logic or some of
the c harac ters will be lost.

Two 4035 c hips are used
to make a n s -btt sh ift
registe r which a lso has 8 in
put and 8 outpu t terminal s.
The shift register operates
in t he paralle l mode as well

BS

useful in this application
because, with relatively
sim ple co nnect io ns, it ca n
be made to toggle with
clock transitions .

l o gic gates O R, AND.
NOR, and NAND behave
just as the ir names would
suggest. O R gate s and AND
gates have two o r more in
puts and no rma lly have on
ly o ne outp ut. In the case
of a n O R gate, a high o n
any input termina l will pro
d uce a high at the output
termina l. W it h t he AND
gate, a ll of the input te r
mina ls must be high in
order to o btain an output.
Then, with the NO R and
the NAND, the operation is
sim ply reversed .

The inve rte r is another
useful logical device. It has
one output and one input,
and they a lways comple
ment each o ther. The 4049
has six inverters in one
c hip.

Two 40105 a-bit c hips
a re used to make up an 8
bit first-in, f irst-out (FI FO )
memory. This provides 8 in
put d ata te rmina ls and 8
ou tput terminal s. A bina ry
code word of 8 digits is
loaded into the FIFO each
time that t he strobe pin
receives a pos itive pulse.
The a rray wi ll hold 16
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reference.
Flip-flops ca n be co ns id

ered remotely controlled
swit che s whi ch have
seve ral input cont rol lines.
Two 4013 ICs are used . The
4013 is a dua l type D flip
flop . Each section has 6 ter
mina ls: a data te rminal
ma rked D, a clock input
m ark e d C, an o u t put
mar ked Q, the com ple
me nt of the outp ut marked
Q (p ronou nced not Q), and
set and re set te rm ina ls .
Data is transfe rred from
the input D to o utput Q o n
the positive tra nsition of
the clock, prov ided t hat
both the set and reset pins
are low. With a high on the
reset pin . the Q output is
zero , and the Q output is
high regardless of clock
status.

Those of you who have
constructed t he " co nte st
kever" by WA4KUO will
re cognize t he d o t-d a sh
generator used in this key
board . The CMOS 4027 is a
dual J-K f lip-f lop eq u iv
a lent to the TTL 7473. The
J-K flip-flop is similar to the
type D fl ip-fl o p , except
that it has two inpu t ter
minals labe led J and K. The
4027 a lso flip-flops o n the
positive t ransition of the
clock. The J-K flip-flop is

•
•
•
•
•
•
•
•

•

used a diode matrix to gen
erate a binary code and
digital logic to convert it
into dots and dashes. The
TTl scheme worked fine,
but as I was putting on the
fin ishing touches, a regula
tor in the power supply
fai led and fried a S17.50 40
x 9 first-in, first-out (FI FO)
memory chip. About the
sa me time, K2BlA pu b
lished a ci rcuit that could
be co nstructed us ing about
S30 worth of pa rts . Also,
WB51RY wrote about the
possibi lity of TTL becom
ing obsolete . Bot h o f these
wr ite rs we re generous in
thei r praise fo r CMOS a nd
emphasized how easy it is
to co nstruct a power sup
ply for CMO S. With this
motivation. I switched to
CMO S and an 8-bit code.

After trying h igh-fre
quency keyboard scan
ning, suc h as is used by
K2BlA and in calculator
keyboards, I have decided
that diodes are still beauti
ful (Pho to A). They are rug
ged, c heap (S2.84 fo r t his
circuit), and even though
142 diodes have 284 lead s,
the hooku p is so sim p le
that it ca n be made while
the XYl is ta lking. There
are no glitches, a nd trou
bleshooting is so easy t hat
it can be done with a YOM.

Considering the poss ibil
ity t hat some hams may
not be any more advanced
in the art of app lying ICs
than I am, some basic fun
d amentals about logic de
vices used in this circuit
will be included for co nve
nience . Being an electrical
e ng ine e r spe ci a liz ing in
power, I am more familia r
with 500 MCM cables and
10.000 kY-A transformers
tha n I am with the 14- and
If)-legged bedbugs norma l
ly ca lled ICs. If you happen
to be a d igita l pro, skip a
few paragra p hs and go dl
rectlv to the sche mat ics.
Before goi ng into the de
tai ls of how t he ci rc uit
works, le t' s review a few
basics concerning so lid
state devices that are used
in the syste m. Use Fig. 2 for



Fig. 2. CMOS Morse encoder schematic. U1, U2- 40105 FIFO. U3, U4-4035 shift
reg ister. U5- 4018 8-input NOR gate. U6-4027 dual J-K fl ip-flop. Ul- 4017 quad OR
gate. UB - 4081 quad AND gate. U9, U1 2 - 4013 dual type D fl ip-f lop. U10 - hex inverter.
U11- NE556 dual timer. U13-4047 one-shot. Refer to spec sheets for power connec
tions.

fill er zeros.
For a c lose r look at the

system, refer to Figs. 2 and
3 whi ch show the general
sc hemat ic and its compan
ion timing diagram. The
diagram ass umes th at the
operator has t urned o n
power and set the master
c loc k to o pe ra te a t a
se lec ted speed . At so me
random time later, he has
typed the le tters "AE"
foll owed by a word space,
t he n the letter "T" at a
speed greater tha n the cor
responding cl ock speed.
After power ha s b e en
turned o n, th e ma s te r
c lock runs at a frequency
set by the operator. The in
sta nt that a key is struc k is
a random event with re
spect to the c lock output.
The FIFO is very fa st a nd
res po nds wi th in n an o 
seco nds after t he ope rato r
s t r ik es a k e y on th e
keyboard . The code words
(one 8-b it word for each
c ha racte r) bub ble through
to the ou tpu t termina ls of
the FIFO, queuing up in
order. As soon as d ata is
stable, the data out read y
(DO R) goes high . Since
there a re two FIFO chips in
vo lve d, t he tw o DOR
signa ls a re combined by
AND gate U8D into a single
sig na l. Thi s high passes
through O R gate U7C and
on the next positive transi
tion of the master clock
o utput causes U128 to flip ,
th ereby sta rting t he dot
generator in sy nc hro nism
with the master c lock. (I
learned the hard way that
this flip-flop 12B was need
ed . Without it, sometimes
the first sy llable of a letter
would be c ut sho rt o r
missed completel y. The ad
dition of the 12th IC had a
bon us. The "Q" of 128
gives a signa l to provid e
auto mat ic receive/transm it
switc hing.)

The dot gene ra tor, U6A,
is clocked by divide-by-2
flip-flop U12A, which run s
a t one-half clock frequen
cy. The combination o f
U12A and U128 ensures
that the dots will have the

power sup ply. Keyboard
keys ground out se lected
bits of the KO-K7 buses
through diodes to form the
8-bit code words required
for eac h cha racte r. As an
example , the lette r " A"
would have the code word
00000110. Recall that the
shift regi ster inverts a ll
digits. The inverted digits
co rrespond to K7 , K6, KS,
K4, K3, K2 , K1 , KO, respec
tively.

In th e Morse code, there
a re more dots than there
a re dashes; therefore , in
orde r to minimize the num
ber of diodes, one diode is
used to generate ea ch
dash . Read t he code word
from ri ght to le ft: "Dit, dah.
marker. " Meaningful digits
are fo llowed by a st ring of

put. These ze ros migrate
toward the final output tcr .
minal with each positi ve
going clock pulse .

Binary-coded words a re
generated for each letter in
the alphabet and specia l
c ha rac te rs b y a diode
matrix in the keyboard . The
ci rcu it is sim ple, and ex
amination of Fig. 1 will
show that it is only the
Morse code with a marker
bit added to mark the end
of the character . Once you
recognize the pattern, as
sum ing that you know the
Morse code , yo u can wire
up the matr ix without re
ferring to a diagram.

The buses KO-K7 are en
ergi zed through 10k ,
Y4-Watt resistors from t he
positi ve terminal of the
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as in the serial mode. With
the parallel /series (PIS) con
trol high, a-bit words are
parallel loaded into the
register clock. Data at in
puts are tr an sferred to the
outputs each time the
c lo ck is pulsed. With the
PIS co ntrol low, digits are
shifted se ria lly toward the
right with each positive
going clock transition . The
s h ift regi ster is al so
equipped with a truth l
co mp leme nt (TIC) co nt ro l
so that an inverted output
can be obtained. That is, all
of the outputs will be ex
actly oppos ite to the co r
responding inputs. Thus, if
th e ser ial input terminal s
(I-K) are made permanently
high, zeros will be clocked
into the shift- registe r out-

ee
ci.

.,
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Photo B. A surplus NPN tra nsistor, two curren t-limiting resistors, and an LED make a
breadboard logic probe to debug circuit. Discrete components (lower right) are used for
the clock and sidetone monitor.

,

side, makes a tota l of 3, as
is required by exact code
for the inter-l etter space.
Some keyboards silence a
"T" , bu t t his is not p recise
code because the "T" is 3
t ime units long, whic h,
when added to the two in
t ervening space u n it s ,
total s 5 tim e uni ts.

To co nt inue the exam
ple, t he lette r " E" is dis
p a t ch ed ne xt. Action
would be similar to th at
descri bed for the "A". The
main difference is that
foll owing the " E" there is a
word space. The code word
fo r a w o rd s pace is
00000000. With thi s code
wo rd loaded into the shift
regi ster, the key is si lenced,
as was the case with the in
te r-lette r space, bu t pin 13
of U3 is al so ze ro and thi s
d ro ps the reset sig na l of
th e space generator on U9.
This is a min i shift registe r
w hic h counts the wo rd
space. Refer to the timing
diagram a nd note that it
ha s the effect o f silencing a
tota l of three do ts. These
dots plus the fo ur interve n
ing spaces tota l 7, as Mr.
Morse spec if ied fo r the
word space.

•

The key is silent because
of the Iow an pin 2 of U8A.
The next pulse from the dot
gene rator (see line 6. Fig . 3)
is passed t hrough U7D to
shift out the next cha rac
ter. O n t he falling edge of
the SO pu lse , the FIFO
dumps t he old character
and replaces it with a new
o ne. During t he dumping
process, t he DOR fl ag dips
momenta rily. Th is logic
fu nc t ion is internal to t he
FI FO a nd t he pu lse is of o n
ly a few nanoseconds d ur
at ion. (This is the on ly
pulse in t he system that is
too short to be seen with a
simple LED logic probe .)
The short pulse is used to
clock the sh ift reg iste r and
par all el lo a d t he new
cha rac ter via gates U7C
and U8C. This is more east
Iy understood by referring
to lines 13-15 o f Fig. 3. This
pul se is no t to sca le but il
lust rates th e ph ase re la
tions hips. The proce ss of
du mpi ng t he o ld cha racte r
and load ing a new letter in
to the shi ft register has had
t he effect of silencing o ne
dot. The do t requ ires o ne
t ime un it; this, with t he in
terve ning spaces o n e ithe r

thro ugh gates U7A a nd
U8A. O n the fall ing edge of
the dot, the shift regi sters
see a posit ive-going pulse
o n terminals 6-6 through
AN D gate U8C after it is in
ve rted by U10C. This
clocks the shift regi ste r o ne
posi t ion to the righ t. Note
that the sh ift register is in
the seria l mode because of
the Iowan PIS. The next
d igit at termina l 13 of U3 is
a one, re prese nt ing t he
das h of the "A". This ac
tivates d a sh ge nera to r
U6B, caus ing a dash to be
dis patc hed . (See lines 6,7,
a nd 8 of Fig. 3.) O n the fail 
ing edge of the das h, the
shift re g iste r is pulsed
agai n a nd a not he r high
moves to termina l 13 of
U3. At th is instan t, a ll of
the inputs to NO R gate 5
are low. This makes us out
put high and si lences the
key by causing pin 2 at U8A
to be low. US o utput also
resets das h ge ne rator U6 B,
cha nges the s ignal on PIS
from high to low in prepa
ration for a new character,
and, at the sa me time, AND
gate U8B is set up so that it
wil l pass the next pulse
from the dot gene rato r.

proper phase relationshi p
with respect to the random
load ing of the FIFO.

Observe that the pos i
tive trans ition from DaR is
passed through AND ga te
U8C to provide a positive
going clock pulse to clock
the shift registers via p ins
6-6. This causes the parallel
load featu re to funct ion
because te rminals 7-7 of
the shift registers are al
ready hi gh (pa ra llel mode)
si nce at th e time of sta rt
ing, t he o utputs o f t he
shift registe rs were a ll ze ro.
Therefore, NOR gate US
wou ld have a hi gh ou tpu t.

Remember that the dot
genera tor runs continuo us
Iy once it is tu rned on by
the sync hronizer fl ip-flop.
Each dot represents one
time uni t. This is also the
fun damental time unit for
dashes and spaces. The
" CK" c lock sig nal is
gene rated by U6A, which is
show n as li ne 6 of the tim
ing d iagram , Fig. 3. Whe n
requ ired, US and U10B wi ll
silence the key by contro l
ling pi n 2 of AN D gate
U8A. Flip-flop U6B goes in
to operation any time t hat
a dash is requ ired . Ex
aminat ion of the t iming
diagra m will show that
both the dot generator and
the das h gene rato r a re
divide-bv-Z counte rs . The
OR gate, U7A, combines
these ou tputs to p roduce a
dash whe never U6B is ac
tive . Flip-flop U6B is tu rned
off and on by comma nds
fro m pin 13 of U3.

In the case of the letter
" A" , the f i rst d ig it
presented to te rmina l 13 is
a zero. Co nsequen tly, the
dash generato r is re 
st rained because there is a
zero on the " J" input of
U6B. Pin 2 of AND gate
U8A is hig h because the
signa l from inve rter U10 B
is the complement of NOR
gate US output and al l
cha racte rs (exce p t the
word space) wi ll have at
least o ne " high" at t he in
puts of US. The dot gener
ated by U6A will be passed
on to the keying circu it
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fig. 3. Timing diagram.

The timin g diag ra m
shows the rema ining letter
" T" of the examp le. This is
fo r illustration o nly and
will not be desc ribed.

Circuit detai ls for the
sldetone oscillator, master
clock, and the st robe have
not been shown on the
schematic because these
are readily available from
a numbe r of existing
publications . Ma nufac·
tu re rs will supply c hip
specification sheets with
this information.

The master clock and
the sidetone osci lla to r
(U1 1) are made from an
NE556, whic h is simply two
555 timers in a single DIP
package. A variety of ca
pacitors and resistors are
suitable. Just follow the
graphs in the specification
sheets. The master clock
should have its frequency
adjustable between 20 and
60 Hz for a speed range of
about 5 to 50 wpm.

The sidetone osci llator
can be made var iab le if de
sired. I used a fixed tone of
about 440 Hz, which is the
musical note "A". My rig
has a sidetone oscillator,
so I installed a switch to
silence the monitor speak
er while on the air . When
not used for communica
tio ns, the keyboa rd makes
an exce llent code teaching
aid .

An add itiona l switc h ca n

be insta lled to have a
"send-s to re" fea tu re. By
stopping the master c lock,
the FIFO can be preloaded .
A sto rage of s ixtee n
characters is too short fo r
anything more than a CQ.
However, fo r those who
would choose to have a
longer message, the Fair
child FIFO 3351 is an ex
cellent choice and holds 40
characters. One 3351 can
be substituted fo r the two
401 05 a-bit chips . Addi
tional401 05 chips can a lso
be c ascaded to provide
more storage.

A master reset button is
needed fo r the FIFOs. Just
after power up, random
noise is loaded into the
FIFOs, and, unless the M-R
button is used, you will
have a hard time recogniz
ing the language that will
be dispatc hed .

The choice of power sup
plies is almost unl imited .
The CMOS and the NE556
can use anything betwee n
5 a nd 15 volts. O n my
keyboa rd, I used a sot;: su r
plus b-volt. 200 mA calcu
lator adapter. In order to
improve the tone of the
monitor, I did add a 25t;:
electrolytic capacitor and
a couple of resistors to pro
vide filte ring. To my sur
prise, even u nfilte red
full-wave dc can be used
fo r the CMOS a nd sti ll
work . It mu st be that some

of the claims about noise
immuni ty by CMOS are
va lid.

As the num bering might
suggest, U13 is an after
though t . At first I was
determi ned to make a one
shot from the spare in
ve rte r gates in U10 .
According to RCA's ICAN
6267, three inverter gates
will make a one-shot. The
circuit worked most of the
t ime, but occas ionally a
double pu lse would be trig
gered , caus ing two le tters
to be loaded for o ne key
st roke. I took the easy way
out and cook-booked a
4047 one-shot and se lected
a capacitor/resistor com
bination to make a 2 milli
second pulse. This is a very
versatile chip and does a
good job of debouncing;
it interlocks the keys so
that only o ne lette r will be
d ispatched even thoug h
two keys are st ruck simul
taneo usly. This ci rcuit will
ignore a ll othe r strokes un
til keys are complete ly
rel eased .

The o ne-a ho t st robe
(4047) is triggered by " wire
DRing" throug h diodes .
The lower right of Fig. 1
shows this circuit. Note tht
only buses K1, K2, K3, K4,
and K5 are monitored . This
is sufficient to cover a ll
c ha racters except the word
space. A sepa rate switch is
used for the word space.

The 4047 is connected to
fi re o n a negative-going
pu lse whic h is ob tai ned
t hro ugh 2 diodes in se ries
for the norma l cha racters
and through a switch for
t he word space.

Experience wit h my
Swan 700 CX has taught me
that it eats expensive PNP
transistors like a feathered
swan eats corn. I took the
coward 's approach and
used rel ays for both the
VOX and key functions.
This works very well except
th at if someday I a m to
give the " b io nic brass
pou nder, " WB2ZDF , his
1000 wpm, I may be forced
to use a transistor . Is he
kidding about 1000 wpm!
Maybe not, or at least
something that will ap
proach that figure. Al 
though no one can type
1000 wpm, a RAM can be
inte rfaced in between the
keyboard and the FIFOs to
p rovide bu rst send ing.
Th en , with the video
readers, very high speed
should be poss ible. This
ra ises an interesting ques
tion. If TTL is on the verge
of obsolescence, how
about the RTTY bandwidth
hogt

Parts for the final circuit
cost about S40 (this does
not include parts invested
in the prototype which
have been returned to the
junk box). It does inc lude

88



Photo D. Finished keyboard with surplus calculator power supply at right.

Photo C. This photo shows point-to-point wiring using wire-wrap wire for ICs and #22
telephone wire for keys and diode matrix buses.

fu l as some store-bought
eq u ipment. it is adequate.

If yo u a re sti ll not con
vinced that di odes are
beautiful. you can use a n
ASCII keyboard . o r. for
that matter. any keyboard
with an oddball code. as
long as it does not exceed 8
b its. You can even use your
home computer. An EPROM

,

••

The e rror signal has 8
time units; thus. it can be
used as an a id in calibre
tion: wpm = 192fT. where
T = seconds (stopwatc h) re
quired to se nd 10 error
signal s.

A case was co nstruc ted
from stand ard he ati ng and
ve nt ilat ing shee t metal.
Whi le this is not as beauti-

'.,

c heck pin num bers agai nst
t he IC m an uf a c t ure r ' s
specification sheet. Stan
dardization is good. but
there are some variations
and it is possible that a
typographical error exists .
However, the d iagram has
be en c hec ked an d re
c hec ked to prevent the lat
ter possibili ty.

•

S10 fo r a su rplus computer
keyboard. This keyboard
had good quali ty re e d
switches and a fibe rglass
PC board . None of the cir
cu its o n the PC board were
sa lva ged but were re
moved from the o ld fiber
glass board by us ing a
wide-f la me bu rne r o n a
propa ne torch a nd a wood
chisel. Ho les for the diodes
and the ICs were quickly
dri lled by usi ng a standa rd
piece of perfora ted bo ard
as a template and a Dremel
t o ol. Inter conne cti on s
we re made with point-to
po int wiring using sta ndard
wi re-w rap wi re . I use
solde r-tai l sockets rather
than conventional wire
wrap sockets because the
long pins give my bifoca ls
fits . A wire-wrap tool con
venient ly fastens connec
tions to the sol de r-ta il pins
of the socke ts a nd these
can be quickly secured
with a small dab of sol der.
This approac h was used fo r
all chips except No. 13. I
ran out of sockets. so I
simply wired this rasca l in
place. It worked so we ll
that on t he next circuit I
buil d. I will no t waste t ime
wit h the socke ts exce pt for
the two FIFO s. These a re
needed to pro vide a q uick
disconnec t to simp lify wire
checking.

With 13 ICs, one can ex
pect to make a few wiri ng
errors . These can be readi ly
detected by using a simple
homem ad e log ic p robe
t hat will cost less than
$1 .00 . My b read boa rd
probe is shown in Photo B
parked o n to p of t he key
board. It is simp ly an lE D
driven by a small surplus
NPN transisto r with a
length of No. 22 wire as a
probe. By setting t he clock
at 5 wpm, the waveforms
shown in Fig. 3 can be
obse rved by simply watch
ing the lED and count ing
fl ashes.

Should you decide to
build a keyboa rd, be sure
you unde rstand the timing
diagram. It is the key to
troub leshooting. Also. re-
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can be used to interf ace
between the keyboard and
the FIFOs.

In addition to all of the
hams mentioned in t he text
and the references, I am in
d ebted to the sales reps
and tech-serv ice enginee rs
of both RCA and Fai rchi ld,
They pat ient ly answered
m y numerous and some
t imes frivolous questions.
They not only made it
po ssible for me to build a
keyboard , bu t also helped

me in my job as a power
engineer to appl y integrat
ed circu its to industrial ap
plicat ions.

After a 3D-year recess in
radi o , m y st ra i g h t -k ey
send ing was even worse
than it was d uri ng World
War II when I frequently
wou ld be interrogated with
" INT I F'' (modern tra nsla
t ion , QLF?). Now, wi th my
keybo ard, 1, too, ca n m ake
good CW music and the
high-speed boys w ill talk to

me. Perhaps after a few
more keyboards are on the
air, the average QSO ca n
be raised to 30 wpm.•
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Pickering Codemaster. ~".

Your key to code.
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Study Guides
and

Code Tapes 
The Best Available

_page 204

If you want to master cooe. get the Pickenng Coderraster.
Pckering Codemaster IS the proven setof msfructon

tapes. In fact. we've sold tens of thousandsoverthe last
12 years. And the reasons are Simple. Our tapes are easy
to learn. Easy to use. Complete. And reliable.

Butdon't take our ward for It. Ask any ham. Or better
yet. order a setand see for yourself.

CM·l Beginner (Novice Class)
Acomplete course In code eon the tape. Practice at
5. 7 and9 WPM. The ta pe ,ncludescode groups and I
punctuation. CASSEm I

Sngetapepnce s 795 (C-12O)
e M-Hi Intermediate (General) Any two: S<M! $1 90 $14 00 CM·l 0 I
No mstructon. Just practice. va hour at 11 WPM, 1 hourat Alllhree : oa..e$4 85 $19 00 CM·1'h 0 I

CM·2 0 I
14 WPM, and Ih hour at 17 WPM. It includes both coded 5pe(;1iI1 retestocodeciasses on request, retail«coeesweccrre.
groupsand straight text. I PostagepaldSP41hclass,nUSA I
CM-2 Advancecl (Extra-tlass) : Istclassam Canada. Me.o:oadd $100 per ree, 50t oercessettetr :

Mostly straight text, some coded groups. 1hr. at 20 WPM, I Name Cal I
1,7 hr. each at 25and 30 WPM. For real QRQ, play thIS I Streel or PO :: I
tape at twice speed! I Of)' State lip I

Tolal eoccsee or charge to0 MASTER CHARGE orOVISA Acl:l:O'll :S
I orOC,OD I
I Charge card No E!lO.P"eS I
I Cup out and send to: PICKE RING COOEMASTER CO" PO BOX396 O. I

PORTSMOUTH, RI 02871
I Inahufry?CaIl(401)683-{)575 RI r€Sldentsadd6%, IL ~



ICON's New IC·280

ICOM Introduces Its new 2 meter mobile radio with
the detachable microprocessor control head, the IC·
280. Bright. easy to read LED's and a new style meter
grace the brushed aluminum "new look" front panel
of the detachable control head, which provides mem
ory and frequency control for the remotely mountable
main section.

The IC-280 comes as one radio to be mounted In the
normal manner: but, as an option, the entire front one
third of the radio detaches and
mounts by its optional bracket
and the main body tucks neatly
away out of sight Now you can
mount your 2 meter mobile radio
In places that seemed really tight
before.

With the microprocessor head the
IC-280 can store three frequencies of
your choice. which are selected by a four
position front panel switch. These frequen
des are retained In the IC·280'. memory for
as long as power Is applied to the radio. Even

when power is tumed off at the front panel switch, the
IC·280 retains Its programmed memories; and when
power is completely removed from the radio, the
~600 KHz splits are still maintained!

Frequency coverage of the IC-280 Is in excess of the
2 meter band; a nd the new blind plan (144.5-145.5
MHz repeaters ) can easily be accommodated, since It
was Included In the IC-280'. initial planning by the
(COM design team.

The main section of the IC-28G puts you up to the
minute with the latest state of the art engineering. The
new IC-280 Includes the latest Innovations In large

signal handling FET front ends for exceUent Inter
modulation character and good sensitivity at

the same time. The IF filters are crystal
monolithics In the first IF and ceramic In

the second, providing narrow band
capacity for today and tomorrow's

crowded operating conditions.
Mod ular PA construction with
broad band tuning provides fuD
rated power across the full 2
meter band {plusa little}.

AIIICO.....-~
• ..fCCl. :1ft:1Cl I
~m.. •• 10=_' t

SDKtflcatl.......bfect to
clW.... ","hout -..:••

.c... .. m n ,O"'-'-'vC...... IOU.'lO _I'I&IIIlQ1I OOp=_'il Cor tl . ......_ - 1O"C ... 60"C1I4'F ... 140'F~
DulyF8COOrCU"," ...n OF_S-V ~ 1 ~ IIHrO_d . ,Typo,FMIF310_L..F ....: r.o__OP_
R.... I .....nt DC 13 IV ,.~,. (~.,..ndl°e-D.oIno "".,_... Vi" ttl (lOWll.2Alo UWI. RO<O!VII"II' O.~ 0I111Oll'
........... 0 ,450 .. SQL Cl'l _ no ......O Slooc !>8mmlhl • !Mmml..) .22llmtnldJ 0 """"'" _ 2 .2 K. °P_o..'I>ut lOW ttl. IWlo
O lo'''''d a",sy*o>,~ 0 Io1&o.F_~, o<SJO-b OSlIU'I<>us o..lp.It rnoro_60 dll__OMluopl.....
_pod '101, tiOO_"vno"* "'__1ypO, """, .. 11>05"'·2 O R~5yMm. Doublo ..porhol«dyno a I,,,.. ,, t '.
F.......-.cY Itl; 10.695 Mtl<. 2nd;~KH. O SonollMly; I IN ., S +Nil'h, 3(l <Ii ",bon.. Nol......... I ., ...-.ry20 <Ii, 0.6 ..... "'_
O SoloctMty. looo lMn ~T, 5 JO-b .. ~ dB.1ooo1toon ~ ~ KH• ., -60dIl OAudaoOulp.lt: Moro Itoon 1,5WO"udlo o..lp.rt lrn~: e ohm.

llF/VllF I U~ F U . ...TEUll ..... 0 .... II I.. E CO ,," MUN'C UION EQU,PMENT OISTII,e UTEO BV

ICOM WEST, INC.
SUite 3
13256 Northrup Way
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11 (206) 747·9020
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Dallas . Texas 75234
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ICOM CANADA
7087 vctona Drive
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Thomas C. Harper
103j1 Carrollwood LDnf' 11194
Tampa FL 33618

The Cure for Migraines

- a low-pass CW filter

In most receivers, the groundwork has already been laid.

Ma ny hams copy CW
by using an SSB re

ceiver with an outboard
CW filter consisting of
68-mH toroids or active
fi lters, to obtain very na r
row bandwidths and a beat
note of about 1000 Hertz .
Some have found that a
couple of hours of this type
of operating will bring on
something resembli ng a
migraine headac he and a

Fig. 1. Low frequency response of typical receiver.

roids connected in series . It
plugs into the speaker out
put, requires no power,
uses common c o m po 
nents, and will fit easily in
side a small minibox. Its
response is shown in Fig. 3.

Combined response is
shown in Fig. 4. Bandwidth
is about 300 Hertz at the
3-dB points , allowing for
some va riation of tone (and
drift). There appears to be
less ringing with th is ap
proach, as compared with
one narrow filter.

This filter may solve
your headac he . See you on
the low end, OM.•

One advantage of this
approach is that one side
of t he needed filter
response is a lready there in
most rece ivers. The low
frequency side of a typical
communications receiver
might appear as in Fig. 1.
The au dio section is
designed to attenuate the
ve ry low audio freq uen
cies, usua lly with the 3-d B
point around 300 Her tz.

This allows you to bu ild
a simple, low-pass fi lter to
get the desi red atten uation
on the high-freque ncy side.
The filte r is shown in Fig. 2.
The .176-H inductors are
made from two 88-mH to-

Fig. 2. Low-pass filter schematic diagram. • = 288 mH in
series.

..

strong desi re to go work
SSB up the band .

A lower beat note and a
bandwidth of a few hun
dred Hertz appear to alle
viate CW fatigue . The
lower tone is softer to the
ea r and a somewhat wider
bandwid th a llows the sig
nal to be moved around
slightly in the passband,
which helps to avoid mo
notony.

,
'00
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c
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Fig. 3. Low-pass filter frequency response.
Fig . 4. Combined low-pass filter/receiver frequency
response.
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Like the classic "Flukemeter" differential voltmeter of the fifties (inset), the new 8020A DMM offers a super b combination of performance and
value for the seventies. Only $169.·

You know Fluke for innovation in
precision test and measurement in
stru menta tion. For almost 30 years
we've anticipated the measurement
problems that come with fast-chang
ing technology.

And we 've done it again. Introduc
ing the new B020A digital multimeter.

The B020A is built to the same high
sta ndards we've designed into its pred
ecessors . The only difference is that
the B020A is smaller. And, of course ,
it costs a lot less.

You'll find the B020A is the only
DMM a round with such impressive

features for only $169,* now and for
some time to come. Features that mean
value and versatility, like 26 r anges
and seven functions , including conduct
ance (w h ich measures leakage to
10100) . And three-way overload pro
tection . Hi-lo power ohms. And more.

In fact , the 8020A is 13 07.8. of pock
etable benchtop instrument perform
ance, in the Fluke tradition. Perform
ance you can count on for up to 200
hours of use with its inexpensive 9V
battery, single custom CMOS LSI chip
and low-power, razor-sharp 3lf.l -digit
LCD display.

Great performance, low cost: That's
Fluke tradition. Where else can you
get a field reliable tool built to preci
sion lab standards? Or, factory cali
bration that's NBS traceable, with
0.25% de accuracy? And, ofcourse, the
Fluke 8020A has a fu ll year warranty
including all specifications, with world
wide service backup.

The quickest way to get one is to
call (800) 223-0474, toll free. Give us
your chargecard number and we'll ship
one immediately. Or come into our
Midtown Manhattan showroom, 54
West 45th Street, New York, NY 10036.

--TOLL FREE HOT LINE 800·223·0474 ADVANC==
_____...ELECTRONIC

A FLUKE AUTHORIZED DISTRIBUTOR



An 8080 Repeater Control System
- part I: an overview

This setup is the definition of "modern."

SU l lO" "7 STATION
MASTEN LEAC"OF SIX RECEIVE suee J MASTU
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Fig. 1. W R3AFM equipmen t.

sion of the contro l system
cou ld ve ry wel l be that t he
system is too complicated
fo r the result ant benefits.
In fact, t he opposi te is true.
The system is indeed muc h
more comp licate d t ha n
what is nor ma lly en
countered in similar ap
plications. Howeve r, th e
operations it can perform
a re much g reate r than
wou ld be found we re the
benefits o n ly pr o por
t ionate to the system com
plexity. With an in tel li ge nt
controller, functions can
be done which could not
possibly be done otherwise
wit h a reasona ble amount
of hardware.

O rig ina lly, the ma jor
fu nc t ion of the contro l
system, and the re aso n for
imp le mentat io n wit h a
mi cro p roce sso r, was to
provide man y on/off out
put lin e s co n tro l lab le
thro ug h mult ipl e d igit
decoding of touc htone t
signa ls. The existing sys
tem, consist ing mostly of
rel ays, was capable of at

repeater unl ess there was
good reason to do so, the re
was no voca l opposition. I
suspect that it was not un til
t he control system was
p laced into o perat ion tha t
eoervone became in f avor
of it. The reaso n I menti on
these facts immediately is
t hat a quic k first impres-

HO BEAM...
'".....

W hen to ld I was going
to install a micro

processo r on our repeater
as the cont rolli ng e leme nt.
som e fel t , " A micropro
cessor o n the repeater 
what for?" Afte r exp laining
that I wo uld no t add
any thing as complex as a
micro c ompu t er to t he

Robert Otaser N31C
3922 Algiers Road
Randaffstown MD 2/133

~ 94



Control system connected to repeater.

most six func t ions. We re~

qui red severa l dozen fun c
tio ns, a nd simple expan
sion of the relay syste m
would have made the re
peate r look and so und like
a te lephone company cen
tral off ice. Afte r the new
system was f inished, the
s im ple o ut put fun ctions
took a back seat to the in
novat ions which were not
possible before.

In o rde r to understand
what th e 8080 cont ro l
syste m d o e s , a bri ef
de s crip ti on of the
Baltimore Amateur Radio
Cl ub's repeater (W R3 AFM)
is necessary. Fig. 1 shows a
block d iagram of th e re
peater. There are actua lly
two repeaters: a two meter
repeater and a 440 MHz
repeater. The 440 repeater
is a simple duplexed o ne. It
has an au topatch indepen
dent of the rest of the
sys te m. The two meter
repeater is a multiple sp lit
si te repe a ter . The two
m e t er t ra ns mi tte r is
located at the s ite of th e
44 0 repe a te r. Sp re a d
arou nd th e city are up to
six re c eive s ites . Each
rece ive s ite re c ei ve s
sig na ls o n th e two meter in
put freq ue ncy and retrans
mits the m o n a 440 li nk fre·
quency to the transmitter
site . At the transmit s ite,
signals are received from
each of the links. Each link
receive r feeds a vot ing
se le c to r, wh ich co nti n
u ou sl y ev a luates the
sig na l- to- no ise rati o of
eac h signal and passes th e
best one on to th e transmit
te r. The two meter repeater
al so has an a uto patc h. The
repea ters c a n be co n
tro lled via the two meter
re peater au topatch tele
pho ne line or a 440 re
ce ive r reserved for cont rol.
All to ld, there are e ight 440
rece ivers; o ff th e receive
port of the 440 duplexer is
a 440 mul ticoupler which
sp lits an d boo sts the
signa ls rece ived from the
440 repeater antenna. As
can be seen, we o btai n
max imum ut ili zat ion (eight

receivers and o ne transrntt
ter) from the 440 antenna
on the to p of the tower (400
feet high)!

The votin g se lecto r can
be directed to pass only
o ne of its inputs to the
transmitter, or to ignore
so me of its inpu t recei vers.
This is a maj or funct ion of
the contro l syste m. As our
repe ater g ra d ua lly ex
panded, it became more
d ifficul t to diagnose prob
lems. A week would go by
before we even realized
that one o f the receive sites
was inoperat ive . With the
new system, it is easy to
c heck all s ite s by
comma nd ing the vote r to
pass each receiver one at a
time. Dur ing the summe r

months, we are plagued
with skip signa ls from users
o f the t w o neare st
repeaters o n the sa me fre
quency: Hazelton PA and
Trenton NJ . At times, ou r
repeater is unusable due to
constant ly timing out from
the ext raneo us signals. We
ca n now command the
vo te r to ignore our north
eas t e rn re ceiver , from
which most of the inter
ference arrives. These two
basic functions provided
the impetus for the co n
s t ru c ti o n o f the 8080
syste m.

The sys tem has other im
portant functions. It a llows
the two meter and 440
repeaters to be linked
when needed . A prere-

corded tape loop can be
activated on request, giv
ing inform ation about th e
repeater and the c lub. A
fe ature is provided to test
touchtone pads -the re
peater tell s the user in
Morse code what it re~

celved. The processor con
trot s the a uto patc h. In
s te a d o f the normal
sy stem, it gets the re
quested telephone number
from the user and redial s
the number into the
tel ephone system. If the
proper number of digits is
not received, it will not
even access the telephone
line . Single-digit codes per
mit dialing of emergency
numbers. Non-collect toll
ca ll s are impossible . There
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Using the System

The following text, after su /table modifications, is intend
ed to be distributed to users of repeater systems using the
B080controJsystem. Use of the processor functions and the
autopatch are described.

WR3AFM is now cont rolled by an 8080 microprocessor.
The processor permits flexibility in the system as well as
many functions which could not reasonably be imple
mented without a processor. There are five CW tne: four are
permanently stored , and one is remotely programmable via
a touchtone pad. Any of the five IDs may be selected, or, as
is often the case, the different IDs may be made to cycle.The
programmable 10 allows meeti ng announcements and
anything else that could be useful to be placed on the
repeater.

For testing and diagnosis, each of the Individual receive
sites on 07/67 may be either disabled or forced on through
the voting selector. There are several modes of accessing
the control system, so it is possible for control stations to
work on the system without Interfering with repeater users.
For most functions, the8080 responds to correct commands
with an "R" in CW, so when " R" s are heard on 67 this means
that someone Is commanding it. Under such circumstances,
be slow to pick up transmissions in case the control
operator has any requests; If none are made, feel free to con
tlnue using the repeater and Ignore the " R"s.

For those Interested In the size of the 8080 system, It cur
rently has about 2K of program in ROM, 256 bytes of RAM,
seven elght·blt output ports, and three eight-bit Input ports.
The control program Is about 1300 lines long, and the hard
ware consists of 57 Integrated ci rcuits.

The processor makes possible the rediallng of telephone
numbers, the virtual elimination of Incorrect dialing for
autopatches, and the prevention of toll -charge telephone
cal ls. In addition to the control functions and the autopatch,
the processor has five codes available for general use which
are accessible via 146.07. Any ideas for additional func
ti ons will certainly be entertained. For each of the codes, it
is necessary for the first digit to be held at least one full sec
ond. It doesn't hurt to hold any tone longer than required.
With this In mind, here are the various codes :
1#1- Links the 146.07/146.67 repeater with the 444.351449.35
repeater.The repeater answers with an "R" if the function is
accepted . The linkup will remai n up Indefinitely unti l
knocked down with a " , Signals on 146.07 wlll come out on
both repeaters, and signalS on 444.35 will come out on both
repeaters. When disconnected, the repeater responds with
an " R" as well. The intention of this function Is for calling
someone on the other repeater, not for extended rag chew-

ing on both repeaters simu ltaneously. When transmit ting on
444.35,1#1 will also link up the repeaters. This function on
the 440 end is not controlled by the microprocessor, and It
does not acknowledge with an " R". 'rne ' on 444.35 will kill
the linkup If It was Initiated on 444.35; alternatively, on the
440 end the li nkup will t ime out after three minutes. This Is
only true for l inkups made from the 440 repeater. The two
linkups are separate; If linked on 146.07 they must be killed
on that frequency, and if linked on 444.35they must be kil led
on that frequency.
2II2-lnltiates a prerecorded tape message giving lntorrna
tlon about the repeater. The tape will disable Itself upon
completion.
3'3-Dlsables the blocking of touchlanes. Any tones sent
after the 3#3 before the carrier is dropped will not be
blocked. Normally, upon recognit ion of valid tones, the
repeater mutes them. This Is done to protect the ears of
those of us who monitor often . It Is done on a tone-by-tone
basis to facllltate diagnosing problems, since you can hear
a short blip for every digit and can tell how many tones were
sent . For those hams with selective call decoders, it is
necessary for the tones to pass unimpeded, which is the
reason for th is function. If only short tones are required, the
selective call function need not be used, as the repeater
does not initiate tone blocking until a valid tone of about one
second is received. This is to prevent blocking of voices.
4#4-Touchtone test. Any digitS sent after the 4#4 before
the carrier Is dropped will be sent in Morse to tell the user
what the repeater decoded the digits as. Any sequence up to
24 digits can be accommodated.

5#5-1f preceded by a 4#4 test, will repeat what the 4#4 sent.
If preceded by an eutccatcn, the telephone number entered
will be sent In Morse. If an autopatch attempt fails, 5#5 will
show what the number requested was (if the autopatch code
was accepted). If, after making an autopatch, you wish to
clear your telephone number from the machine, simply do a
4#4.

NOTE: The functions 1#1 through 5#5 are intended for use
by anyone, club member or not. The autopatch is restr icted
to club members and transients. When perform ing any of
these commands, be certain to Identify your station first.
The functions are there to be used, but not abused. This is
somewhat of an experiment in the hope that our repeater
users will use these functi ons wisely . We hope to be able to
continue this free access. Should It become necessary, any
of the functions may be disabled by remote control. Please
do not force us to deactivate them.

are several different CW
identificati ons which m ay
be select ed, and specia l
IDs ca n b e l o aded in
minutes remo tel y . For a
number o f years, w e h ave
had a reprogrammable CW
identifier (73 M agaz ine,
April , 1976). It w as a great
success, and the ab i l ity t o
program an 10 remotel y
makes it more u seful. Any
of the f unc t ions can be
disabled, and, of cou rse,
the repeaters can b e t u rned
off if necessary . A com
plete exp lanat ion of the
user codes appears else
where in thi s article. A
sample o f what can be
placed on the tap e
message loop is given. A
complete description of
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th e c o n t r o l fun ctions ,
" Cont ro l ling the System,"
al so appears elsewhere. It
is more difficult to control
the syst em than with a sim
ple arrangement, but many
tim e s it i s not even
necessary to enter the con
trol mode and forcefully
disable fun ctions. Merely
by transmitting o n the con
trol frequency, everyo ne
e lse loses access to the
touchtone decoder . This is
o f great u se when som e
user decides that he will ex
ecute some function with
ou t identifying himself , as
required by FCC regula
tions. A sim p le tran smis
sion on the cont ro l fre
q uency removes his access
t o the system, and it is not

even obvious to those
listening. With any amount
o f luck , these individual s
adjust their tou chton e
pads attempting to bring
up a function and throw
their pads away in disgust
after being unsuccessful.

We have been qui t e
pleased with the overall
operation of the cont ro l
system . The user codes
have given the repeater
u sers so me involvement
with the repeater , and,
after the initial adaptation
per iod, general user sent i
ment ha s been qui te
positive . Although the con
trol system is fairly co m
plex, the reliability so f ar
has been good. In the first
two months of operation ,

the system crashed t w ice.
In the software world , a
com pute r "crash" refers to
the occurrence of some er
ror which causes a com
puter t o ignore o pera to r
commands, necessitat ing a
hardware restart. I added
an err or detectio n!
recovery rout ine t o the
sys tem, and t here have
been no crashes si nce .
There have been no hard
ware failures.

In the fo l lowi ng sec
t ions, I will show how you
can duplicat e the system,
how the hard w are and soft
w are f unct ions are dis
tributed, what the hard
ware com ponents are, and
provide expla nat ions o f
how t o use and control t he



Hall Duplex
The autopatch Is half-duplex. This means that the audio

from the telephone line Is switched off when you push the
PIT. This feature can be used to block obscene language,
business communicat ion, or whatever, if the called party
gets carried away. However, "skip" or interfering signals
also have the same effect. Therefore, It is not wise to initiate
an autopatch under such conditions. If this problem occurs,
remember that the party on the telephone can hear you
perfectly-it Is just that you cannot hear him whenever any
signal Is present on 146.07, be It yours or something else.

Autopatch Timer
The autopatch is to be used for short traffic only. A timer

will automat ically terminate the patch after three minutes.
Once activated, the patch wlll stay up until terminated by
the timer or the knockdown code . No kerchunking Is needed
to keep It up. Three minutes Is more than adequate for most
autopatches. However, sometimes when In communication
with police regarding an emergency It Is desirable to con
tlnue the autopatch past the three-minute limit. Because of
this, the timer Is automatically deactivated when a single
digit emergency number Is used. The patch will not time out
for these calls. For normal calls, It is not possible to extend
the three-minute limit. For all calis, think of what to say
before calling.

Autopatch Access Procedure
The following procedure Is recommended for accessing

the autopatch.
1) "N3ABC autcpetcn"
2) Send the autopatch code and the telephone number in
one transmission. Remember to hold the first tone one sec
ond. It Is imperative that the carrier continue throughout the
entire operation of all ten digits. Upon the release of carrier,
the repeater will determine if your number Is valid. The
number Is valid If anyone of the following conditions Is met:
exactly one digit which corresponds to a single digit
emergency number; exactly seven digits, the first digit not a
1; exactly eight digits, the first number a 0; exactly eleven
digits, the first number a O. If the number Is Invalid , nothing
will happen. It will act as though no autopatch code had
been entered, and It Is not necessary to send the knockdown
digit. If the number Is valid, the repeater will bring up the
telephone line and redial your number.
3) After the number has been dialed, and the line has clicked
over, "N3ABC".
4) Conversation
5) " N3ABC clear with John Doe at 12:37 PM on August 12."
6) Knockdown code. If the " beep" is heard, the patch has
been killed.
7) " WR3AFM this Is N3ABC clear."

If you have problems, remember the 5#5 code.
The repeater now has several single-digit special

numbers. Make a note of these special codes:
2-Baltlmore Clty Police
3-Ba1tlmore City Transit and Traffic
4-Maryland State Pollee
5-Harbor Tunnel Information
6-Anne Arundel County Pollee
7-Coast Guard Search and Rescue
8-Baltlmore County Pollee
9-Howard County Police

To use the single digit codes, send the autopatch code
followed Immediately by the single digit. The repeater will
dial the proper number for you .

Tape Message Text
(TIme: 2 minutes, 50 seconds)

Welcome to the Baltimore Amateur Radio Club's 07/67
repeater, WR3AFM. The transmitter Is located at the old
WBAl tower on Park Heights Ave., and drives a 250-Walt
amplifier, though only a portion of that power reaches the
antenna through about 500 feet of feedline. The repeater
has receivers north of the beltway on Old Harford Aoad, at
the WABS tower near 1-95 south and the beltway, downtown
at 4000 North Charles Street, and at the QTH of K3VC and
N3JC at the top of the Jones Falls Expressway. Each of
these receivers drives a 44().MHz link transmitter. At the
transmIt site, there is a link receiver for each receive site.
Each signal is fed to a voting selector, which continuously
evaluates the signal-to-noise ratio of each receiver, the best
of which goes to the transmitter. All of the repeater equip
ment Is of the General Electric MASTR make.

At the transmit site, there Is also a duplexed 44().MHz
repeater, 444.35 In and 449.35 out.

You will note that a short cuck Is heard after releasIng
your carrier. This signifies that the repeater timer has been
reset , and leaves tIme for breakers. It is not necessary to let
the repeater carrier drop. 07/67 has an eutcpatcn. limited to
travelers and club members, but open to anyone for
emergency traffic.

The repeater Is set up to block touchtone signals. After a
long first tone of about one second, any further tones will be
blocked from repeating, and only a short blip will be heard.
There are several codes that anyone Is welcome to use. One
pound one links the 67 machine with the 440 repeater. To
acknowledge that function , the repeater sends an " A" In
Morse. The repeaters remain linked unti1 a star Is sent, agaIn
acknowledged with an "A". We do not desire to use this
function for more than a calilng mode. Two pound two gIves
this recorded message. Three pound three will disable the
repeater's blocking function until the carrier 15 dropped, per
mitting the tones to be repeated . Any touchtone digits sent
after four pound four will be verified in Morse after the car
rler drop. Five pound five will repeat what was sent durIng a
four ~ound four operation or the telephone number dialed
during an autopatch, whichever was last.

The control system for the repeaters Is an 8060-based
microprocessor, which performs the various functions in
Cluding multiple identifications, as well as redlals telephone
numbers for the autopatch .

The Baltimore Amateur Radio Club has another two meter
repeater, 34194, which Is a duplexed repeater in the Towson
area. We hope you enjoy the use of our repeaters, and would
like to see you at our meetings on the first and third
Wednesdays of the month at the Ames Methodist Church In
Plkesvltie at 8:00 pm. Listen for Interesting bulletins
weekdays on 67 at 7:30am and rebroadcast on 94 at 6:00pm.
Code practice can be heard Mondays at 9:00 pm on 34194.
Should you desire to contact the club, write the Baltimore
Amateur Radio Club, PO Box 5344, Baltimore MD 21209.

sys tem . Th e m et h od o f
cons t r uc t ion, a d eta il ed
ci rcui t and pr ogram
analys is, and some prin
ci p les I learned in d evelop
ing the project will b e
present ed i n su bseq u ent
p art s.

Duplication

The 8080 cont ro l sys tem
can b e duplicated for your
repeater with few mod
ifi cati on s . The co n t ro l
sys te m su p po r ts some
f e a t u r es o f WR 3AFM
w hich may not be o f use on

an average repeater. I f
nothing but the basic user
co d es, the multiple IDs,
the autopatch functions,
and on/off cont ro l for a
simple repeater is needed,
the 8080 cont rol system
w ould still be worthwhile
to co nst ruct. If the system
is totally duplicated, and
portions are left uncon
nected (due to h aving no
voter, 440 repeater, etc .],
the sys tem will operate and
leave room for expansion.
Alternatively, the appro
priate pieces cou ld be left
o ut ea sil y . In either c ase,

the program w ould remain
the same. It m ay h ave
codes wh ich d o nothing or
do som ething different,
but the program is the rn a
Jar w ork and IS already
done for you . If no changes
are c o nt em p lated for the
program, then it IS not
necessary t o understand
how i t w orks . It is alway s
informative to d o so, but
don't worry about i t too
mu ch if y o u are not
familiar with 8080 machin e
language. For those who
wish t o personalize th e
so f t w are, it can cert a inly
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Fig. 2. Repeaterlcontrol system interface.
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Controlling the System
The following text Is Intended for distribution to control

operators o f repeater systems utilizing the 8080 control
sys tem. The necessary codes will have to be changed.

The microprocessor control system is a complex but uexi
ble and powerful system. It is of utmost Importance to com
pletely understand It s operation before attempt ing to utilize
it. Although at first the system may seem to be overly corn
cncatec. the structure of the control codes makes it easier
to use than a first glance might show.

Basically, the system reads the output o f the touchtone
decoder to decipher the codes, and has 56 output lines
which may be controlled by the proper input combinations.
External to the processor itself Is add it ional circuitry to per
form the necessary functions, Le., autopatch, remote base,
control frequency repeat, and phone line control. User
codes all operate on the outputs indirec tly. The proper bits
are set and reset to perform the desired function, but control
codes are al l d irect changes of output lines wh ich are
assigned to contro l the various funct ions.

The basic decod ing method used decodes three-digit
codes. The f irst d ig it of the code must be held down for one
second, or nothing will happen. After the release of the first
d ig it, If three seconds elapse before another digit is re
ceived, the code wil l be canceled where it stands. After the
release of the second tone, three seconds is likewise al 
lowed to enter the third dig it . During the time that the first
tone exceeds the one second t ime period , and unti l the end
of the digit sequence, the b locking re lay wil l fol low any val id
touchtone signa l. Dur ing an eutccetcn or remote base tunc
non, the blocking re lay will follow the tones as well. At all
other times the block ing relay Is not act ivated. Due to this ar
rangement, in order to have voice signals blocked, the voice
must be a valid tcucntcne signal for one second-certainly
a rare if not Impossible situat ion .

Telephone and Control Receiver Access
There are two modes for each of these devices: control

and talk. The normal mode for both is control. For the con
trol receiver, this means that the signal is not repeated on 67
but the control receiver grabs the toucntcne decoder. The
contro l receiver has highest priority, unless the control
receiver touchtone bit is set, which effectively removes the
control receiver from the system. If, while transmitt ing on
the control frequency, a" is entered for fi ve seconds, then
the control receiver talk mode is entered.While In this mode,
the contro l receiver is repeated on 67. The only way to ex it
th is mode is to send a one-second * while on the control fre
quency. As long as the control receiver bit is not set, the con
trol receiver always has the decoder. When in the non-talk
mode, this allows control of repeater functions without
bothering users of the repeater, except that they will not be
able to access the touchtone decoder to make auto
patches. For the telephone line, when a can-in is made, the
mode is set to telephone control. You cannot hear anything.
However, the touchtone decoder is listening only to the
telephone line. In this manner, contro l can be exerted In the
same way as with the control receiver. If you wish to neer tne
repeater on the phone line, a five-second" on the line will
switch you out of the phone control mode, and the voter
audio will be sent down the phone line when an Incoming
carrier is present. When a signal is present, It has the
decoder, nol the phone line. Otherwise, the phone line has
the decoder. To return to the phone control mode, a • while
on the telephone will do so, as will hanging up and redial ing .
If the telephone touchtone disable bit is set , it wl11 be im
possible to enter the phone contro l mode, and any touch
tones rece ived from the phone will be rejected.

Note that any of the three modes of control may be dte
ab led: 150 input, control receiver, and telephone. Beware: If
all bits are set, you go 10 the repeater and push the reset but
ton (or walt for a power failure to reset it automatically).
Naturally, it would be inconceivable to lock out all modes of
contro l accidentally .

Hardwa r e lS o f twar e
Balance

Some of the control
functions are implemented
in software and some are
implemented in special

part will be deciding how
to interface a particular
repeater to th e system. The
ent ire system can be con
st ructed in one week Ifull
tim e ) by a pro ficient
bui lder. Do not shy away
from t he project if you
have no prior experience
with microprocessors . The
" b lack box" approach is
utilized , a nd detailed
know ledge of the inner
worki ngs of microp ro
cessors is not req u ired .
Tota l cost fo r the system is
dependent upon how
much peripheral equip
ment is available . The con
trol system cost us about
S225, exclusive of the
touchtone decoder and
pad. amplifiers, and tape
loop.

beginner. Construction ex
pe rience with integrated
ci rc uits and a basic
unde rsta nding o f th e
system are req uired. It is
not an extreme ly difficult
project as lo ng as care is
taken d u ri ng assembly.
Probab ly the most diffic ult

with whatever d igit is
chosen as the knockdown
d igit. Also specify the four
IDs and the telephone
numbe rs fo r t he sing le
d igit d ialing. For obvious
reasons, the above codes
mu st be changed for each
repeater.

This project is by no
means a simple one, and it
is not su itable fo r the

be done . If you do not have
any support for the 8080, or
for some other reason can
not program 2708 ROMs, I
will provide the two ROMs
for a cost of $50. Specify
you r choice for the follow
ing codes: 67#, 2*2, 9#5,
6 '#, #'6, #48 , The
knockdown digit will be *
u nless requested other
wise . Codes may not sta rt



WR3AFM. Left cabinet -444.35/449.35 repeater. Top to bottom: power am plifier,
transm itter, receiver, control panel, autopatch circuitry. Center cabinet-1 46. 67. Top to
bottom: power amplifier, transmitter, control receiver, control shelf, 8080 control
system. Right cabinet-link cabinet. Top to bottom:440 multicouplers, power supply for
receiver #6, 5 link receivers, voting selector. Tube receiver on bottom no longer in use.
146.67 pass cavity on top. 440 duplexer out of view in left cabinet.

hardware . Deciding where
to draw the line is an in
teresting problem. There
are trade-offs which must
be made. The major advan
tage of using a micropro
cessor is re p lacing hard
ware with software, so at
fi rst glance it may seem
that eve rythi ng that can be
placed into software
sho u ld be . Howeve r, I
would rather add one flip
flop than add several hun
dred extra lines of pro
gram. Four years ago, I
made the mistake of ta king
all possible hardware out
of a system. My first at
tempt at co mpute riz ing
WR3AFM started at that
t ime when I constructed a
system based on the 4004
CPU, a a-bit mach ine. I
designed the hardware , giv
ing the software total con
trol over the hardware .
Everything was done wi th
the software. At that t ime,
being hardwa re o riented, I
built the thing first and
assumed that I would then
write the program. The
hardwa re funct ioned per
fect ly - unfortunately , I
could not write the pro
gram . It could be done, but
it was so complicated that
it would have ta ken me
severa l months of concen
trated effort to accomplish
the task . I effec tive ly
junked the project and am
still trying to th ink up some
possib le use for the thing.

This t ime around I did
not make the same mis
take. The re a re fo ur state
flip-f lops in the external
hardw are . The se keep
track of the autopatch.
remote base , control re
ce iver ta lk , and telephone
con trol states. The pro
cessor does no t know or
need to know the current
state to execute its fu nc
tions. It bas ica lly acts as a
CW identifier and a multi
ple digit decoder. It does
keep track of many inte r
na l states, but these states
are not needed until a func
tion is cal led wh ich needs
them . The extra dozen ICs
greatly simplify the soft-

ware, and I believe that the
hardware /software
balance of thi s system IS

near optimal.

Hardware Description
The repeater block

diagram shown in Fig . 1

was prev ious ly discussed.
Fig. 2 shows how the con
tro l system inte rfa ces with
the re pe ater . Surely, eac h
re peater will have to be
reckoned with on an in
div id ua l basis. Understa nd
ing how WR3AFM works

sho uld demo nst rate how to
interface t he co nt ro l
system with any repeate r.

The 146.07/146.67 MHz
repeate r is referred to as
150 a nd the 444.35/449.35
MHz repeater is referred to
as e it he r 440 or 450. The
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User Codes
There are eight user codes. 1*1 links 67 and 449.35. The

two repeaters remain linked until they are unlinked by a
single' . The proper output line is automatically set and
resel for the link and unlink commands. To tell the user thai
the link or unlink has been established, the repealer
acknowledges wilh an " R" in Morse.

2"2 plays the prerecorded tape loop. Once il is started,
there is no way to stop it short o f shutting down Ihe
repeater.

3"3 is the disable blocking or selective call code. The
blocking is disabled after the second three is received unt il
Ihe incom ing carrier is dropped.

4*4 is tne louchtone test function. Any tones up to a max
imu m o f 24 wil l be played back on CW after carri er drop if
preceded with the 4.4 code.

515 will repeat what was sent during a 4.4, or the
telephone number requested in an autopatch , wh ichever
was last .

671t is the eurocatcn code. In one transmission, the code
plus the telephone number mu st be sent . The processor w ill
not access the telephone line unless a valid telephone
number is received . Normally this consi sts of exactly 7
digits. the first dig it not a 1. Other valid numbers areB or 11
digits, with the first d ig it a°and the single digit codes. If the
single digit code is correct , the proper emergency number
wi1t be found and sent. If an invalid number is attempted,
nothing happens, exact ly as if no autopatch attempt had
been made. For valid numbers. the repeater will bring up the
telephone li ne and redial the stored telephone number. This
system prevents incorrect calls due to signal choppi ng
which cause shotgunning of the touchtones (which resu lt in
more than 7 digits). When a singl e digit code is used , the
three-minute IImer Is defeated automatically. If the 671i is
sent by lIself and the direct autopatch bit is set, then the
repeater will bring up the telephone line and permit the user
direct access to the telephone dialing system. This is not
normally done, as It is not needed .

91i5is the remote base code. The normal method is 10 use
this by calling in on the phone line. However, nothing
prevents its use on the air. All it does is connect the repeater
to the phone lines, but it will not initiate a call. This is not
st rictly a user code, as the users should not know it, but
there is no technical distinction between it and the 01 her
user codes. If the repeater t imes out during an eutooatcn or
a remote base function , t hose functions will be ca nceled.

2·2 also performs the tape function. There is no distinc
t ion between t his and the 2*2 except that the 2'2 is for con
t ro l stations only. The two codes may be disabled separate
ly. By using the 2·2 function , if il becomes necessary to
disable 21i2, control operators may aclivate the tape upon
request without need ing to get into command mode and
enable the 2.2 function .

In order to exert command on Ihe repealer, it Is necessary
to enter the command mode. 6·* initiates the request. After
entering this code, the carr ier must be dropped. If the com
mand is from the telephone line, the procedure may con
tinue immediately. A confirmation code must be entered
next. The confl rm code is . ·6. Important: Once the corn
mand code Is issued, the system will wait lor the confirm
code forever. If no tone is given, the system will not be reset
until it receives another touchtone. Alter the confi rm code is
entered , the carrier must be dropped agai n. Next , a si ngle
dig it code is entered. If the single d igit is a val id command.
then the repeater w ill acknowledge with an " R" . With the ex
ception of three special single d igit commands, the com
mand mode is automatically left , and operation is again nor
mal. A description of the s ingle digit codes follows.

The system has f ive different messages. Four are per
manently st ored in the ROM. They are presently (1) " DE
WR3AFM BARC," (2)" DE W R3AFM BALTIMORE," (3)"73 DE
WR3AFM," and (4) "DE WR3AFM BALTO ARC." In add ition
to these four, there is a f ilth which may be programmed
through another command.

Commands one through f ive select that number 10 to be
used always. Command si x rotates through 1,2,3,4,1 ,2,3,4,
etc., each time the repealer identifies. Command seven
rotates through all f ive IDs.

Command n ine resets all funct ions to the normal stale.
Normal is both repeaters enabled, 10 .1 selected, and all
other outputs ungrounded. This is the same thing as
pushing the reset bullon on the cont rol system.

Command' resets the 10 t imer. The next t ime one of the
repeaters is kerchunked, that repeater will ident if y. A word
here about the liming of IDs is in order. In the rest mode, as
alter the' command, the first repeater used identifies. If, in the
subsequent three minutes. one or both of the repeaters is
used, then one or both of the repeaters will identify three
minutes later. In this manner, the repeater is a "tan-enoer,"
and always gets in the last word (something that is very dif
ficul t for one of us mortals to do on the repeater).

Commands B, 0, and Ii are the commands which do not
exi t the command mode immediately. Command eight is the
ID load command. Th is loads 10 #5 into memory. It does not
change Ihe specification of which 10 is to be used . Alter
entering the eight, and dropping carrier 10 hear t he " R", the
load prog ram is wai ting for further instructions. The 10 is
loaded in a cbaracter-bv-character fashion. Oits are zero,
dahs are one. The characters are loaded in the same as they
are in Morse. For instance, take the letter " F". This Is di-di
dah·dit , corresponding to 0,0,1,0. To enter "F" , then the se
quence should be 0,0,1,0. When the letter is entered, enter a
2 10 signi fy that that leiter Is done. Continue load ing
characters in this manner. A 2 entered with no zeroes or
ones wil l automatically be translated into a space. When the
entire message has been entered, a 3 signifies that you are

equipment is Ceneral Elec
tric MASTR . This includes
the voting se le cto r, re
ce ivers, transmitters, and
control shelves. The voter
has two outputs: the COS
line and the audio output.
The COS (carrier operated
switch) is low when an in
coming signal is present.
This is at a transi stor level.
and , actuall y, we added
single transistor inverters
in several places through
out the system to interface
the various components
exclusive of the co ntro l
system. All audio lines in
the system are balanced .
The control sys te m is

:.:al '00

designed for balan ced
lines; therefore, it will work
with both balanced and un
balanced lines . If you use
unbalanced lines , be cer
tain to keep track of the
hot and cold ends so that
they match up. There are
select and d isable lines
driving the voter . These
lines are active low. The
control system provides a
ground when commanded;
otherwise , the select and
disable lines are open.

The 440 control receiver
has the COS and audio
lines the same a s the voter .
Additionally, Private Line"
or Channel Guard" subau-

dib le tones may be re
qui red to unsquelch it. This
"Pl," enable line requires a
ground when it is des ired to
place the receiver into the
Pl mode.

The two meter repeater
is connected to its co ntro l
shelf (st a nd a rd MASTR
equipment) in the ordinary
fashion. The PTT (push-to
talk) line is just that. The
PTT interfaces with the rest
of the system only through
the control system . It is
used for two pu rposes: to
keep the transmitter on the
air during IDs and to see if

the repeater has t imed out.
The control shelf provides
the three-minute timer and
drop delay timer . The PTT
line is disconnected from
its normal feed . During
normal operation. the con
trol system reconnects the
PTT and feed . The trans
mitter audio pair is the
audio input to the transmit
ter. This is shorted out to
block repeating of
touchtones and is sho rted
with the same lines from
the 440 transmitter for
linkups . The " Pl," audio in
put is any audio input



Command Codes

done. The repeater acknowledges this with an " A", and t he
10 load and command commands are exited. Normally,
place a space at the beginning and at the end to make the
IDs un iform. Always be certain that the 10 load mode is left ,
or the controller will be waiting to receive a " 3" before it
resumes its normal functions. After loading a message, you
should se lect 10 it5 and either wait to hear it or reset the 10
timer to hear it to verily that it received what you think it did .
Aft er loading and verif ication , the desired 10 mode can be
set (ei ther 5 or 7).

Command zero is the most powerfu l command, and it is
through it that pos it ive contro l is established. After rereas
ing carrier and hearing the " A", the output mode is entered .
In this mode, the repeater is wa it ing lor three digit codes
specifying wh ich output b it to change. There are 64 bits ar
ranged as eight eight-bit port s. Port 0 Is adummy port; it has
no output lines and is used to disable the user funct ions.
Port .1 is used bv t he indi rec t commands and is not norma l
ly used in the output mode. Port s 112 and 113 are enable tunc
t ions . Port 114 is completely spare, port it5 is voter receiver
disable, port iffi is voter receiver enable, and port 117 controls
the tc ucntone generator. For ports itS and ee. the bit
number is the receiver number. This leaves room lor eight
receivers with no changes necessary.The normal configura
tion is al l port s zero. This g ives an ungrounded condition on
the voter and spare port s. The three digit sequence for the
output mode is XYZ, where X is the port number, Y is the bit
number, and Z is ei ther O(norma l) or 1 (asserted). After each
output sequence, the ou t put rout ine acknowledges with an
" A" if the command is valid . Invalid commands would be
831, 690,300,236, for obvious reasons. After each sequence,
the output routine wait s for further commands until a • is
sent . The repeater sends an " A" toth is and output and com
mand modes are exited . For example, to tu rn off 67: enter
command mode (6- . , /1' 06), 0, (output mode), 281 (turn it off),
• (exi t command). ..

Command /I' permit s loading of the telephone number
stored for the single digit it1. Simply send the telephone
number foll owed by a ". An " A" acknowledges loading and
exits command mode.

Always be sure that you have tett the 10 load, output, and
load telephone number modes. If t he repeater IDs, you have.
This is true for all commands. A useful command to execute
before ending a control session is the reset timer command,
to hear the 10 which guarantees that al l is OK.
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whic h is not affected by
the norma l ta lk audio . It is
used for the CW ID tone .
The CS CO S (control shelf
COS) will key the transmit
ter when grounded . This
goes through the two
timers in the cont rol shelf
and drives the PTT feed .
The CS AUD (cont rol she lf
audio) pair goes through
line amplifi ers and com
pres sor s t o drive the
transmitter. This is normal
tv connected to the voter
a ud io output . The RUSOS
lead is a le ad wh ich, when
grounded , keeps the

transmitter o n th rough the
t imers. A ground o n the
RUSOS lead will not feed
back on the CS COS lead .
The RUSOS lead is grou nd
ed for a utopatc hes . The
DUP LEX AU D is a bid irec
t ional audio path. It is
labeled " AUD" o n the rear
of the cont rol she lf. When
the CS COS is low, audio
exits from the DUPLE X
AUD lead. If +10 volts is
placed on the AUDIO
GATE line, audio p laced on
the DUPLEX AU D pair will
be fed to the t ransmitte r.
This is use d to p lace

te lephone line aud io on
t he air. When the DISABLE
TIMER lead is grounded,
t he th ree-minute time-out
timer is bypassed and the
re pe ater will not time o ut.
This is used d uring emer
gency tel ephone ca lls. The
time-out timer is o n the in
put , not the output of the
re pe ater . Between each
transmission , t he timer
resets . It is not necessa ry to
let the re pe ate r c a rrie r
d rop. However, when t he
" beep" is ac tive, a fraction
of a second after t he input
s ig na l di sa ppe ars , the

re peater wi ll be ep. The
FORCE TIMER li ne, when
grounded, makes the con
tro l shel f believe that a
signa l is present even if it is
not . This is used so that
when t he " be e pe r" is
ena bled, no t waiting for
the beep will not reset the
time-out t imer.

The connections for the
440 repeater use the same
definit io ns as the 150
repeater. Ther e is a
separate interface for that
repe ater which provides an
a uto pa tc h on a second
telephone li ne. That is no t
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- Correction
Yaesu FT-227RA

The product review o f the
Yaesu FT-227RA in t he
January issue of 73 incor
rectly states that a conver
sion kit is available Ihrough
Yaesu. There is no conver
sion kit available.

of importance when inter
faci ng wit h t he co nt rol
system, except t hat the
autopatch logic incl udes a
1#1 outp ut functio n so that
when that code is sent, the
LINK line is grounded . This
pe rmits linking up the
repeate rs from the 440 end.

The telephone line inter
faces with the control sys
tem and is switc hed prop
erly by it. In this system,
the telephone company in
terface device is at a
member's house. There is a

dedicated line from his
house to the repeater site.
The audio and a reversing
de voltage are on the single
pair, and its operation will
be described later. If the
telephone company inter
face device is to be located
at the repeater, all of the
necessary signals a re pres
ent in the control system to
handle it and it would be
simpler than our a rrange
ment. There is a tape re
co rde r connected to the
line du ring auto pa tc hes.
and the recorder is located
at the me m ber's ho use
ra ther than a t th e repeate r.
This a llows changi ng tape
eas ily.

Th er e are v a ri o us
subassemblies in the con
trol system . Rather than
building eve rything from
sc ratch , we used good
quality commercial unit s
where possible. There are
three aud io ampl ifiers .
Two are used for the
telephone line and one for

driv ing t he tou chtone
decode r. The amplifie rs
are IT&T K227s. They are
ba lanced input/output, 600
Ohm . The gain is variable
from - .5 to +36 dB, and
they eachdraw18 rnA from
a 16- to 24-volt supply .
Similar amplifiers should
not be too difficult to find ,
or a few op amps should do
the tr ick nice ly. The touch
tone decoder is an IT&T
K-2 47-B. 1t is no rma lly 600
O hms and is mod ified fo r
10k a u d io in put im 
pedance. The digit lockup
is di sabled. The decoder
ha s 13 outputs: one for
each o f the 12 digits and
one w hic h d e te cts a ny
valid tou chtone (VT T).
Eac h of these lines is nor
mally open and goes low
when act ive . Any decoder
may be used which follows
these conventions , but
beware of 567 -type
decoders which do not
employ high/low audio
g roup filte r ing , I en-

courage the use of com
mercia l decoders . l ack ing
t hat. be sure to t e s t
homemade ones exten
sive ly. While the mic ropro
cessor is the brain of the
system, the decoder is the
hea rt of the system .

A standard touchtone
pad is included to faci l
itate c o n t ro l li n g t he
re peater when at the re
pe ater site .

The ta pe lo op I S a
Mohawk Me ss a g e Re 
peater . This is an ant iq ue
va cuum tube device wh ich
c o u ld ce rtai n ly be re
placed with a newer piece
of equ ipmen t. When one
pa ir of wires is shorted, it
ac tivates the ta pe. While
the ta pe is runn ing, an out
put pair is shorted. Any car
tridge-type machine shou ld
be suitable, and a standard
8-track player co uld be
modified fo r this use. The
tape must turn itself off
when completed .•
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l,lFJ ENTERPRISES. INC 1919MFJ INTRODUCES

NEW MFJ·940 VERSA TUNER II
For $69.95 you can match any coax line or random wire from 1.8 to
30 MHz. Up to 300 watts RF OUTPUT. Built·in SWR, dual range watt
meter. ,Six position antenna switch. Efficient airwound inductor.

95

When you buy MFJ
you buy prolien MFJ

llualit't.... • • • and a one year
unconditional guarantee.•

INOUCT ..... ...($WA WAns
TFIANSIi,TT[1l

• •

With the NEW MFJ·940 Versa Tuner. yoo can
match yoor transmitter to any coax line or random
wire continuously from 1.8 to 30 MHz.

Up 10 300 wans RF power OUTPUT. Works
With all solid state (like Alias) and tube rigs.

Tune out SWR on your dipole. inverted vee.
random wire. vemcar. mobile whip. beam . Quad.
any coax led Of random wire antenna.

Operate an bands With lust one antenna.
Increase bandwidlh III your mobile wlip by tun·

ing out SWR from Inside yoor car.

A SWR and dual range wattmeter (300 and 30
walls lull scale) lets you measure RF power out.
put for simplifiel:J tuning.

.1i!. position antenna swilch on rear lets you
select 2 coax lines deect or tnru tuner. random
Wile. aAd tuner bypass lor dummy load.

A new efficient airwound induclor (12 jIOSlboos)
gives you less losses than a tapped torOid IOf
more walls w t

Compact silt 8.216 inches hIS easily In small
corner of sui tcase lor easy travelll1g.

50·239 cau connectors for transmitter and
coax led antennas. Binding post far random wire,
ground. 208 pt, 1000 vott capacitors ,

Optional mobile mounting bracket, add $300.
Every single emt is tested lor renomarce and

inspected for quality. Solid Ameocan construction.
quality components.

Bewn! DI Imitators. When you buy MFJ you
buy proven MFJ auall!y ... and a one year un
condi tional guarantee.

Order your MFJ·94D Veru TIlner • lod. y.

1.8 to 30

MFJ.900 has
on~ y~.r unconditional guar."r••.

• Full band cov~raQ~

1.8·30 MH,. $3995• Efficienl alrwound
Inductor.

earlier models. MFJ has made major tmpruve
ments.

For e.ample, a new ettcent airwound iAduc tOf
gives you less losses than a tapped lorOid fOf
mOfe walls oot aAd plenty of iAductance lor lull
band cover~ 1.8 to 30 MHz. -

MFJ·900 ECONO TUNER matches coax, random wires. Full band coverage
MHz. Up to 200 watts RF OUTPUT. Efficient airwound inductor.

~Use any transceiver, solid state or tubes.
Increase antenna bandwidth. Operate all bands

wilh a itng !s; antenna Tune out SWR on your
mobile whip from inside your car.

Efficlenl airwound inductor gives more watts
oul man tapped toroid. SO·239 coax connectors
lor transmitter and coax . Billdlflg post for ralldom
wire. ground. Compact 5x2x6 Inches.

MFJ·901 Versa Tuner avai~ble . Same as MFJ·
900 but has 4:1 balun tor balanced ~nes . $4995 .

Be_are If imitatDfS. Some are still copying oor

--..

1.8 to 30 MHz - with

pare for an emergency. Take it on a uxeenuon
or Field Oay. One year unconditional guarantee.

Match low and high impedances by intercnarq
ing mput alld output SO·239 coax connectors.

T.'l'"

MFJ·16010 RANDOM WIRE TUNER lets you operate all bands -
a simple random wire. Up to 200 watts RF OUTPUT. - __-_._-.--

· 0,,,,,, , II b..P, $2995w"h a $Imp/~ ran·
dam wire.

Operilte all bilnds - anywhere. with any trans.
ceiver - using a random wire and an antenna
tuner small enough to carry III your hip pocke t.
Ultra compact 2x3x4 inc hes.

Operale lrom your apartment with a wall to
wall an tenna, or motel room With a wire dropped
from a window. Enjoy ham radio Of) a camping or
backpack trip with a wire lhrown over a tree. Pre

Order any product from MFJ and try it. " not delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.

For te chnica l Information, orderfrepalr status , In M is s issippi, outside c o n t inen ta l U SA, call 601 ·323·5869.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On IZlIal
MFJ ENTERPRISES, INC. :·ISOSI:~~p~9;TAT;'';.;;SSISSIPPI39762

V" Rl!lIdl!r Sery;ce -$f!{I' page 21/ 103



Pelerborou gh, New Hampshire 03458

MORE: Fun For Your Family and Friends
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Thomas E. Hutchinson VE3CWY
35 WarrenderA ve. , A pt. 108
Islington, Ontario
Canada M98 525

The Cosmac Connection: Part 2
- meeting Mr. Morse

Program you r way to CW happiness,

Table 1. Hex byte for code speed desired is entered in M(0004).

Table 2. Hex codes for fetters and punctuation.

16 20 25 30 35 40
13 OF OC OA 09 08

Speed (wpm) 5 7 10 13
Hex code 3F 2D 1F 17

How the Program Works

T h e byte stored in
M{OOO4) is selected init ia lly
by the operator from Tab le
1 . This byte se ts the le ngt h
of a dot and hence se ts t he
speed of the code. The pro
gram triples t his to get a
number that will represent
the length of a dash ; this is
sto red in R6.0. Fou r times
the dot byte re presents a
word space , and t his byte is

Equ ipment Required
The Cosmac microcom

puter constructed around
the C DP1802CD CPU is
used with 256 bytes of
RAM of which 105 bytes
are used fo r the mai n pro
gram, the rest being used
for storage of the mes
sages. Program timing as
sumes a c lock frequency of
1 MHz, but it is easi ly
adapted for other clock
freq ue nc ies . Other hard
ware that you wil l need is
shown in Fig. 1 . This in
cludes some ICs to inte r
fa ce the comp ute r and
hand key to the transmitter
and a sidetone oscillator.

60 2A
60 33
60 OC
50 09
50 11
50 OA
60 28
50 02

mu c h, unless you a lso have
an automat ic Morse de
coder, tool Of course, you
do n' t have to be a contest
ope rator to use this littl e
ge m. I use it now for many
regular Q50S to put out
the initia l CQ an d to send
the first message, which,
for most people, is simply a
signa l re port, QT H, and
operator's na me.

?
I

double dash
end of message

end of work
wail

Two-byte characters
1 50 1E
2 50 1C
3 5018
4 5010
5 5000
6 5001
7 5003
8 5007
9 50 OF
o 50 1F

No a nswe rs ? Flic k th e
switch again fo r a repeat.
You've got somebody. You
casua lly cal l him with you r
hand key, W1XXX. The n
pus h another bu tton on the
computer and presto ! Out
comes DE VE3CWYj3 QTH
HR 15.. . You wait unti l it's
fin ished . The code is the
best you 've ever he ard .
Now how much simple r
cou ld things ge t? No t

one-byte characters
A 22 N 21
8 41 0 37
8 41 0 37
C 45 P 46
o 31 a 48
E 10 R 32
F44530
G 33 T 11
H40 U 34
120 V48
J 4E W36
K35 X49
L 42 Y 4D
M23 Z43

word space EE
slop FF

N OW you ca n reduce
operato r fat igue in

t ha t next CW contest by
sto ring co mmon ly u sed

. .
messages In you r rrucro-
compute r, a ll ready to be
se nt automatica lly a t the
fl ick of a switch . Imagine
relaxing in your arm 
chai r ... yo u reach over to
yo ur comp ute r, f lick a
switch, an d out comes CQ
FD CQ FD DEVE3CWY/3 K.
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Table 3. Register assignments.
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Fig. 2. Main program flowchart.

Subroutine flowchart

RO-forms timed loop in subroutine, setting the speed of the code
R1 -main program counter
R2-stores the total number of dots and dashes in the character

being sent
R3-stores length of dot , dash , or space for use in subrouti ne
R4-subroutine counter
R5-memory pointer for length of dot
R6- stores dash length
A7 - stores word space length
RS -stores address of the start of the recorded message
R9-stores hex code for character bei ng sent
RA-memory pointer; points to M(0005)

"',,,TTER

pee ls off the right end of
t he num ber tells the com
pu te r to send a dash fi rst. D
is shifted right aga in, giving
0001 ; t his time, a 0 peel s
off t he right end, produc
ing a dot. A t hird shift gives
0000, push ing a 1 off the
right end, thu s ma king a
da sh. A fo urt h shift gives
0000, pushing a 0 off the
right end; t his make s the
fina l dot. The compute r
stops shifting D now be
cause the 4 in byte 45 te ll s
it to make only 4 shifts. A
lette r space is then gen
era ted and the next byte is
fetc hed from M(006A).

Since there are no le tters
t hat have more t han 4 dots
and dashes in tota l, the
order of do ts and das hes
in a ny le tte r ca n be
represented by fo ur b inary
dig its or one hex di git. The
num be rs, punctuat ion, and
othe r specia l characte rs
listed in Ta ble 2 contain 5
o r more dots a nd d ashes.
To ha nd le each of t hese,
two bytes a re req uired; t he
first spec ifies the tota l
number of dots and d ashe s,
whi le t he second specif ies
the order in which they
occur.

The rest of the prog ram
is easy to follow from t he
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Fig. l .(a) Interface between Cosmac and transmit ter; (b)
alternate circuit for rigs with grid-b locked key ing
eliminates relay and Q1.

sto red in R7.0. Actually,
this space gets added to
the usua l space of three
dots that fol lows eve ry let
ter so that the actua l space
between words is equal to
seve n dots. These bytes are
late r used to spec ify t he
length of a timed loo p and
the reby set the length of al l
the dots , dashes , and
spaces.

The program fetches the
first byte of t he pr o
grammed message from
M(0069). It is 45 , whic h
sta nd s fo r t he letter C, as
you can see fro m Table 2.
The first digit, 4, is the total
number of dots and dashes
in the letter. The second
digit,S, specifies the order
in which the dots and
dashes appear. Taking C as
the example, _ ._. can be
represented in binary form
by 0101 , where the 0 repre
sents a dot and the 1 repre
se nts a dash . This is t he
binary code for the number
5. So byte 45 tel ls the com
puter the orde r of dots
and dashes and the number
of dots and dashes in the
Jetter. To actual ly gene rate
the code -' _ ., the num
ber 0101 is stored in the
Dcreg ister. D is shifted righ t
giving 0010, and t he 1 t ha t



Fig. 3. Program listing. Title: Programmable Morse code generator.

Address Byles Comment 003E 25 A5-1
0000 F8 06-0 set main 003F A3 D-R3-0 make space
0001 06 program counter 0040 04 4-P call subroutine
0002 Al c--ar-o 0041 22 R2·l decrement length
0003 01 1-P go 10 main program 0042 30 go to 28
0004 00 store dot length 0043 2.
0005 address of start of meso 0044 86 R6· ()--o-D load tetter

sage space
0006 F8 5C-0 set subroutine 0045 A3 D-R3·0

counter 0046 04 4-P
0007 5C 0047 18 RS + 1 fetch next byte
0008 A4 0-R4.0 0048 FO MX-O
0009 F8 04-0 set memory 004' FF O·EE-D

pointer 004A EE test for word space
OOOA 04 004. 3A goto 52 il 0"# 00
000. A5 o-R5 ·0 points to dot 004C 52
OOOC E5 5-X 0040 87 R7·o-D
0000 FO MX-D fetch dol length OO4E A3 {)---R3·0
OOOE F4 MX + 0-0 004F 04 4-P make word space
OOOF F4 MX + 0-0 0050 30 go to 47
0010 A6 o-R6-0 store dash 0051 47

length 0052 FO MX-O
0011 F4 MX + 0-0 0053 FF D·FF-D
0012 A7 0-R7·0 store word 0054 FF test for end 01 message

space 0055 3A go to lCif 0 -I 00
0013 F8 05-0 set memory 0056 IC

pointer 0057 3F go t057ifEF4 = 0
0014 05 0058 57 wait
0015 AA O-RA 'O 005. 30 go to 47
0016 EA A-X 005A 47 continue message
0017 6C input switch byte- MX. 0 005. 01 l-P return to main
0018 A8 D-R8·0 program
001' 64 MX-display. AX + 1 005C F8 4E-D start subroutine
00IA 2A RA·l 0050 4E set speed
001. E8 8-X 005E AO D-RO·O
00IC FO MX-O fetch byte Kl 005F 20 AOI
0010 F6 shift 0 righl
00IE F6 0060 80 AO·o-O
001F F6 0061 3A go 10 SF If 0 oF 00
0020 F6 0062 5F
0021 A2 0-R2-0 store OK 0063 23 R3·1
0022 FO 04·0-0, carry-OF 0064 83 R3·0-0
0023 04 0065 3A go 10 5C il 0 -I 00
0024 3. got028ilOF = 0 0066 5C
0025 28 0067 30 go to 58
0026 FO MX-O fetch byte again 0066 5. end of subroutine
0027 C8 long Skip to 2A 006' 45 C recorded message
002. 18 R8 + 1 006A 4. a
0029 FO MX-O fetch next byte 006. EE word space
002A A' D-R9·Q store character 006C 45 C
002. 82 R2·o-D OK-D 0060 4. a
002C 32 got044ilO =00 006E EE word space
0020 44 006F 45 C
002E 8. R9·o-0 0070 4. a
002F F6 shift 0 right, bit O-OF 0071 EE word space
0030 A' D-R9·0 0072 31 0
0031 7. 1-0 starllimed Interval 0073 10 E
0032 3. go 10 38 if OF = Q 0074 EE word space
0033 38 0075 48 v
0034 86 R6·0-0 load dash 007. 10 E
0035 A3 D-R3 -0 0077 ;::1 30036 30 go to 38 0078
0037 3. 007' 45 C
0038 45 M5-0, R5 + 1 load dot 007. 3. W
003. 25 A5-1 007. 40 Y
003A A3 D-R3·Q 007C EE word space
003. 04 4-P call subroutine 0070 48 V
003C 7A 0-0 end of limed 007E 10 E

interval 007F 50 } 30030 45 M5-0. R5 + 1 0080 18
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until the input button con
nected to EF4 is depressed .

Using the Program
Select the code speed

flowchart in Fig. 2. Two
spec ial bytes were set up .
One is EE, wh ich calls for a
wo rd space; the other is FF,
which ha lts the progra m

0081
0082
0083
0084
0085
0088
0087
0088
008.
008A
0088
008C
0080
008E
008F
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099
009A
0098
009C

45
38
40
EE
35
FF
33
23
EE
37
23
EE

;'; }
EE
34
32
EE
32
30
11
FF
40
32
EE
20
21

C
W
Y
word space
K
slop
G
M
word space
o
M
word space

double dash

word space
U
R
word space
R
S
T
stop
H
R
word space
1
N
etc.

desired from Tabl e 1 a nd
store this byte at M(0004).
Tab le 1 was constructed
assuming a clock freq uen
cy of 1 MHz. If your c rys ta l
is no t 1 M Hz, simply ex
periment a l ittle wit h dif
fe rent hex bytes to get the
di fferen t speeds. The code
speed va ries inversel y wit h
the size of byte.

After entering the main
program, decide on t he
messages you want and
select from Table 2 the
bytes for each letter,
number, or punctuation.
Note that the numbers and
punctuation require two
bytes each . Terminate
each message with FF so
that the program will halt.
To initiate one of t he
messages, enter the mem
ory address of its fi rst byte
from the front panel o f t he
computer using the togg le
switches. Turn on the run
switch. W hen the message
terminates, you can make
it carryon w ith the next

sto red message by pressing
the inpu t button which is
con ne ct ed to EF4. Th is
way, you can have pauses
inserted in messages to
allow you to enter a signa l
report o r ca lls ign manual
ly.

Interface Circuitry

The ci rcu its show n in
Fig. 1 are just suggestive.
They work for me, but you
may have to adapt them to
your own rig. O ne possible
area of d iff iculty I have
noticed is that of rf from
the t ransm itter getting into
the IC gates and playing
havoc with them. The prob
lem seems accentuated at
14 M Hz and higher with my
180-Watt r ig . Typ ically,
after a few dots and dashes
are sent, the transmi tter
comes on and stays on. The
cure is to shie ld the IC cir
cu its in a metal enclosure
and bypass incoming and
outgo ing leads w ith 0.001
uF cera mic capacitors . •

The 1979 Atlanta HamFestival
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Georgia State ARRL Convention
June 16-17, 1979
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Learning the Code
- a better way

Let you r micro be your guide.

Ororgf' Wafdir

16 J/} S. Mai" St.
MI Gilead OH 43338

To get my ham license in
1949, I had to prod uce

one minute of perfect copy
at 13 wpm. A full yea r's
striving to reac h this goa l
resulted in a set of condi
tio ned reflexes by which
the code so unds entered
my ears and ca me out my
fingers as written tex t, after
which the message was
interpreted by my eyes.
This roundabout process
caused habi ts which have
ever since inhib ited both
my sk ill and enjoyment
where CW is concerned.
The inclusion of my hand
writi ng in the process wa s
pa rticularly unfortunate
since. under pressure, my
writ ing tend s to become
rathe r spast ic. The process
inhibi ts the abil ity to "copy
behind" and to "copy in
the head ."

I needed a method of
creating a new set of reac
t ions whic h would gener
ate menta l images from t he
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code so unds. Many ideas
came to mind , but none
provided a simple me thod
of coordinat ing audio and
visua l presentat ion s of
cha rac ters, together with
fl exibility , without co m
pl icated special-purpose
equ ip ment.

Th en , a c ou p le of
mon ths ago, we added a n
aud io ala rm to our office
min ico mputer. This ala rm
gives a single 960 Hz beep
in re spon se to PRINT
HEX(07). It is used to signa l
the operator when the
machine needs attention
for any reaso n fo reseen in
the program . Once I found
that the du ration of the
tone cou ld be controlled
by changing the num ber of
itera tions in a loop con
tai ni ng this statement, it
was inevi table that I wou ld
program a code te aching
machi ne .

I have written t his articl e
hoping that others with
similar CW pro blems, or
t ho se cond uc ti ng code
c la sses , will find t he
system useful and will let
me know how they fare.

The program conta ins a
few wrinkles whic h may
prove interesting to per
sons conc erned primarily
with programming meth
ods.

Practice material can be
sto red in data statements
in the program o r, with sim
ple changes, in externa l
fil es. The program accom
modates a full range of
n umeral s, punctu a t ion ,
and upper and lower case
alp habetic cha racte r mate
rial. As the text is scanned,
each cha racte r is c o n
ve rted into its audible CW
equiva lent and, an instant
later, a ppears o n the CRT
as an add ition to the st ri ng
of previous ly sent cha rac
ters.

The code elemen t speed
and the element and cha r
ac te r spacings are adjust
ab le, as well as the del ay of
the CRT displ ay of the
c ha rac t e r. There are a
number of apparent ad van
tages to this syste m. A stu
dent working solo with t hi s
program need never try to
memorize the code from
any prin ted representation,

either in do ts, d ashes, o r
didahs. All that is stored in
the pr ogram . The code
sound is em itted , a nd the n
the letter appea rs on the
sc ree n to reinforce the
cha racte r recognition. For
c ode cl a sse s, pra c ti ce
materi al can be selec ted
from any source and stored
for later use . The instructo r
c a n in p u t t e xt to his
machine and then recall it
as CW a t any speed ap
propr iate to class needs .
My equipment will sto re
80 ,000 cha racters on a
c a sse tte, so me 16 ,000
words. o r 64 typed pages of
text. Suc h material can be
used over and over at any
desi red speed.

Cha rac ters are handled
in a compu ter as bina ry
num bers wh ich have dec i
m al , oc t a l, a nd he x
adec ima l eq uiva lents. In
developing thi s program, it
was necessary o nly to co n
side r the ASCII decimal
equivalents of the va rious
CW cha rac te rs. Fortunate
ly, and possib ly not coin
cidenta lly, t he cha racters
used in CW t ransm issions



Fig. 1. ASCff decimal codes, characters, and CW sound codes.

ma ny stateme nts as poss i
ble on each line. Th is saves
a sensib le amount of core
and results In an almost
unreadable LIST. To get
the listing given here. the
compressed program was
p rocessed by a utility
whic h pr ints o ne statement
p er li ne a nd indents
FO R/NEXT loops. The line
numbers we nt unchanged
t hroug hout, except for
del e t ions, account ing fo r
the pec u lia r sequence
shown here .

Now for program operat
ing: At LN 30, the variables
are dimensioned as neces
sary. C$(52)8 provides for a
list of 52 code symbols,
each 8 characters o r less .

M $64 sets up a stri ng
va riable containing up to
64 cha racte rs to re ce ive
text lines.

T(4) is a list of the speed
cont rol numbers .

TS(4) is a string list to
receive speed prompts . In
this BASIC string, variables
with no specified length
take a default of 16 charac
ters. So the prompts can be
up to 16 cha racte rs In

lengt h.
A$l se ts up a si ngle char

acte r va ria b le.

At LN 80, a loo p READs
the speed data prompts
fro m DATA into list TS{).
Then another loo p READs
the code symbol strings in
to 52-element list (SO. At
LN 170, a third loop dis
plays each of the prompts
on the screen. An " ed it"
rout ine follows, provid ing
for inputing the necessary
co nt ro l n um bers . Thi s
me thod of da ta INPUT is
o ne I use ra ther rou tin ely,

but it is not essential to t he
program. The Wang INPUT
statement a llows the inclu
s io n of the prompt
message in the statement.
If you lack this feature, you
should use a PRINT state
ment "CHANC E ITEM #"
precedi ng INPUT. Each IN
PUT of a value causes a
loop back to LN 170 whe re
PRINT HEX(03j b lanks the
sc reen a nd pr ints a new
data di splay fro m the top.
When the necessary con
trols have been entered,
"0" used as an answer to
"( HANC E ITEM?" will exit
the edit routine.

The change of variables
at LN320 may seem un
nece ssary. My computer
ha s a HA LTISTEP key
whic h will interrupt pro
gra m o pe ration at any t ime
and permit the prog ram to
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10
111
0110
1101
010
000
1
001
0001
011
1001
1011
1100
01
1000
1010
100
o
0010
110
ooסס

00
0111
101
0100
11
10
111
0110
1101
010
000
1
001
000'
011
1001
1011
1100

N
o
p

o
A
S
T
U
V
W
X
Y
Z
a
b
c
d
e
f
g
h

y
z

I
k
I
m

"o
p
q,
s
I

"v
w
x

78
79
60
81
82
53
84
85
56
87
88
89
90
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

Code
Symbol
101101
010010
2
01010
110011
rooooi
00200200
10010
1111 1
01111
00111
0001 1
oooot
ooסס0

ioooo
11000
11100
11110
111000
2
2
10001
2
001100
2
01
1000
1010
100
o
0010
110
ooסס

00
0111
101
0100
11

I

I
I

Character

I
o
1
2
3
4
5
6
7
8
9

+
•

I
?
@

A
8
C
D
E
F
G
H
I
J
K
L
M

ASCII No.
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
56
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

are represented by ASCII
decimal numbers lying in
the range 40 to 90. A table
of these characters IS

shown in Fig. 1 , together
wit h the stri ng symbols
used to cont ro l t he audio
output. Lowercase letters
are re pre sented by ASCII
decimal s 97 to 122. A few
c ha rac te rs - t he st a r,
semico lon, " less tha n" and
"greate r t ha n" symbols,
and the @ sign - have no
international Morse sym
bols that I could find, so
provision is made to skip
these characters when en
countered .

The equipment requi red
to use this program IS a
small computer p rog ram
mab le In BASI C w it h
STRING functions, a CRT
d is p lay, a nd an aud ib le
to ne ala rm. The vers ion of
the program given he re,
whic h incl udes several
lines of practice text, runs
in about 2350 bytes.

My machine is a Wang
WCS10T, which includes
the CRT, cassette drive,
and keyboard in a single
console with an outboa rd
CPU. The BASIC compiler
is hard-wired, so t do not
have access to the machine
lan gu age. Wang BASI C is
an augmented subset of
genera l BASI C, and only
those features special to
STRING manipulation and
cha racter identification
have been used . If your
BASIC lacks any of these
features , but you can write
mach ine language fu nc
tions, you should be ab le
to run a version of t his pro
gram. Note s rel ati ng to
conve rsion o f the prog ram
t o o t her d ia lec ts a re
lo ca ted at the end of the
article .

The p rogram can be
followed read ily from the
listing of Fig. 2. A word is in
order about this listing. The
program was originally
written and debugged us
ing one statement per li ne .
When operat ion was satis
fac tory, the prog ram was
"comp ressed" by remov
ing REMs and combining as



be restarted afte r changing
t he va lue of a var iable. Use
of the unsubscripted va ri
a b les ma kes t he va lue
changing a mite simple r
during an interrupted RUN .

The ne xt statements
blank the sc reen, set the
DATA pointer to the beg in
ning of the practice text,
and move the cu rsor to the
center of t he screen, re
spective ly. HEX(OAj is a
line feed.

At LN 410, the next text
line is READ and tested. If
the DATA is not " * * *", t he
program co nt inues, other
wise the DATA system is
re se t and the program
repeats from LN 410. If
your BASI C does not have
the ab ility to RESTORE to a
part icular DATA item, you

will have to program an
alternative at this point.
This version of t he program
assumes the practice text is
sto red in DATA sta te
ments. Changes at this
READ rou t ine will permit
the text to be taken fro m
some othe r storage med i
um.

LN 4 9 0 cou nt s the
charac te rs in text line MS,
and the program enters a
loop to process the line
one character at a time.
Th e n e xt c haracte r is
sto red in AS, and the AS CII
decimal val ue of AS is put
in A.

T he f o llow ing IF
s t a t e m e n t s p rovide a
mean s for acce pt ing a
variab le only if it ha s a
va lue between certain

limits. Lett ing U, L be th e
upper and lower limi ts,
respectively, th e c o m
par ison statement is se t up
as:

ABS(A - (U + LJ{2).LE .(U
- LJ{
and will re jec t any value
outside t he limits.

The first comparison re
jec ts A unless it ha s a va lue
between 40 and 90, which
includes characters from
"I" to " Z". Any value out
side this ran ge is tested
again a t LN 490. Va lues
from 97 to 122 repre sen t
lowe rcase letters and are
shifted to uppercase at LN
640. Any other value of A
results in a bl ank being
printed on the sc reen, and
no code sound is gener-

ated . If your machine does
not ha ve lowercase, you
can sim plify the program
by removing the second
test of A.

A anom aly of the pro
gram as written is that a
lowe rcase le tte r is inter
preted so as to produce th e
sa me code so und as an
uppe rcase, bu t the lower
case character is added to
the screen. Of course, this
pre sents no d ifficulty .

At LN 660, A is shift ed in
va lue to se rve as the sub
script for a rray CSO, and
the cod ing for the cor
responding CW sounds is
sto red in CS.

There fo ll ows the loo p
to process the code sym
bols . There a re othe r ways
of a na lyz ing the symbo l

10
20
30
80

170

320

41 0

490

640
660
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Fig. 2. BASIC program l is ting.

REM DIDAH1.2 GW FEB 04, 1978
REM GEORGE WALDIE 26% S.MAIN, MT. GILEAD. OHIO 43338
DIM C$(52)8,M$64,T(4),T$(4),A$1
FOR J = H O 4

READ T$(J)
NEXT J

FOR J = H O 52
READ C$(J)
NEXT J

PRINT HEX(03)
FORJ =H04
PRINT J;T$(J );TAB(1 5);T(J)
NEXT J

PRINT
0 =0
INPUT " CHANGE ITEM #" ,0
IF 0 = OTHEN 320
INPUT "CHANGE TO" ,T(O)
GOTO 170
T1 = T(1)
T2 = T(2)
T3 = T(3)
T4 =T(4)
PRINT HEX(03)
RESTORE 57
PRINT HEX(030AOAOAOAOAOAOAOA)
READ M$
IF STR(M$, 1, 3)<>..••• ..THEN 490
RESTORE 57
GOTO 410
M = LEN(M$)
FOR J =HOM

A$ = STR(M$,J, 1)
A =VAL(A$)
IF ABS(A·65j<25THEN 660
IF ABS(A·109.5j< = 12.5THEN 640
A$ = " "
GOTO 940
A =A·32

C$ = C$(A-38)
FOR I = HO LEN{C$)

CONVERT STR(C$,I,l)TO C
ON C + lGOTO 790,840

Read speed prompts

Read code symbols

Display control data

Edit con trol data
Exi t edit rou tine

Change variables

Clear sc reen -home cursor
Reset data
Center display
Read data line
Tes t for end

Repeat
Lengt h o f data string

Next character

Test for uppercase
Test for lo wercase

Shi ft from lowercase



st rings, bu t the method
shown suits my equipment
and is eff icient. The next
characte r in the symbol
st ring is CONVERTed to a
numeric whic h then co n
trols the branching. Any
value of C but 0 or 1
generates a bla nk.

In the DATA state me nts
for the c ha racte r codes,
you will notice the ap
pea rance of "2"s in several
places . In most cases,
these ma rk characters for
which no CW code com
bina tio ns we re foun d .
However, the CW period
does incl ude inte rnal
spaces which require this
" 2".

The " no rmal" branches
to IN 790 and 840 go, re
spective ly, to gene ra tors
for d its and dahs. These are
identica l loo ps, except that

the dah loop has twelve
times as many iterations as
the dit loop. If yo u are
puzz led because you un
derstand that a da h shou ld
be only three times as long
as a dit, remember that the
speed of the CPU enters
he re. In fact , you may have
to adjus t t hese loops to
ma ke the o utput sound
right. The twelve multiplier
was arrived at experimen
tally .

Both the dit and dah
loo ps exit to 880, t he in
t rac ha racter space loop.
This is simp ly a " d o
nothing" loop to use up
time . Aga in , you can
c hange the multiplier to
su it your taste (ear?).
Notice that both dit and
dah loops are cont ro lled
by T'l . and the int racharec
ter loop by T2. At 940, BS is

a shift register to maintain,
on the screen, the la st 16
cha racters se nt. In Wa ng
BASIC. stri ng va ri ab les are
16 characters long unle ss
otherwise dimensioned .
You must use whatever
stri ng length specification
is re q u ir e d b y you r
language. IN 940 moves
the last 15 cha rac ters of BS
to the fi rst 15 positions,
leaving a space at the ta il
of the string for the next
character, which is added
in the next statement.

Anothe r loop del ays the
disp lay of the shift register.
In thi s case, a meaningless
arithmetic operation is in
cluded to provide the de
lay with fewer loop itera
tions. In the initia l learning
stages, t his de lay can a llow
" ca p tu re" t ime for CW
character recognition. The

delay can be reduced as
the recognit io n time de
crease s.

Remember that, when a
FOR/NEXT loo p is encoun
tered, it is exercised o nce
even though zero itera
tions are called for . So, in
this case, the re will be a
de lay of the sc ree n disp lay
equal to one itera tion of
the loop even if T4 is zero.
This is the re aso n for the in
clusion of the arithmetic
operation withi n the loop.
This seems to work well at
CW speeds up to about 20
wpm, but this loop is a fac
tor l im it in g maxi m um
speed , since it does work
once for every c haracte r.
This is a point to loo k at
when you t ry fo r maximum
possib le code speed.

After the shift regi ster as
is pri nted , there is a space

IF 1<>1THEN 880
AS = ....
GOT0880

790 FOR T = lTO T1
PAIN T HEX(07):
NEXTT

GOT088O
840 FOA T = lTO 12"n

PAINT HEX(07);
NEXT T

880 FOR T = lTO 9"T2
T = T
NEXT T

NEXT I
940 STA(BS,l ,15) = STA(BS.2,15)

STAtBS,16,l ):= AS
FOAT =1T04

T= SQR(T"n
NEXTT

PRINT HEX(OC);TAB(20):STR(BS, 1)
FORT =1T04 'T3

T =T
NEXT T

NEXT J
GOTO 410

1120 DATA " CHAR. SPEEO","LTA.SPACE" ,"WORO SPACE" ,"PRINT DElAY"
1180 DATA " 011110"," 101101"," 010010" ,"2" ," 01010","1 10011"
1190 DATA " 100001" ," 00200200"," 10010" :' 11111"," 01111"," 00111"
1200 DATA " 00011..,..00001" ," 00000","10000" ," 11000" ,"11100" ,"1111 0"
1210 OATA ..111000..,..2" ,..2" ; '10001 " ,"2" ,..001 100..,..2" ,"01 ","1000"
1220 OATA " 1010",..100" ," 0..,"001 0",..110" ,"()()()()"," 00" ; '0111" ," 101"
1230 DATA " 0100";' 11 " ,"10" ,"111 " ," 0110" ," 1101" ,"010","000"," 1"
1240 DATA " 001"," 0001"; '011"," 1001 " ,"1011 " ,"1100"
1290 DATA" THIS IS A PROGRAM TO TEACH THE INTERNATIONAL MORSE"
1300 DATA " CODE. "
1302 DATA " ABC D E F G H I J K L M N 0 P Q R 5 T U V W X Y z·,
1304 DATA " 1234567890"
1306 DATA " O' + - J0123456789:;( = J?@abcdefghi jklmnopqrstuvwxyz"
1310 DATA " THE QUICK BROWN FOX JUMPED OVER THE LAZY DOG"
1350 DATA ... ....

1360 REM Compressed approx program length - 1620 by tes
1370 END

Generate dit

Generate dah

lntraetement space

Register shift

Print delay

Print reg ister

Space

Speed prompts

Code symbols

Pract ice text
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between characters gener
ated by the delay loop co n
trolled by n . after which
the program goes back for
the next text cha racte r and
repeats the process just
described until the enti re
text string has been used. It
t hen proceeds to the next
string of text data .

There is anothe r possible
anomaly you sho uld be
aware of . Some BASICs in
clude trailing spaces in text
strings; others do not. If
you r ve rs ion of t he
langua ge c ro ps tra iling
spaces from the strings, as
min e does, you will have to
add a leading blank to
each text line. or the last
word of each string will run
into the first word of the
next string without a
sepa ra t ing space. Notice
the space I have included
after the leadi ng q uote in
each line of the DATA
statements at I N 1290 to
1330.

This progra m illust rates
very nice ly how a general
purpose computer c a n

serve a very specia lized
pu rpose merely by soft
wa re implementation.

Conversion Notes

The m an ual fo r Ohio
Scientific, lnc.. 6502 8K
BA SI C sta tes that this
dia lect wil l ru n, without
change, programs written
for ALTAIR, IMSAI , and
SWTP machines and, with
slight changes, programs
fo r PDP·B, PD P-11 , and
NOVA BASICS. The fol low
ing notes have been pre
pared using thi s informa
tion . I regret that I have not
bee n able to test the ef
fects of these suggestions.

IN 30 - In Wang BASIC.
the DIM statement is used
to set the sizes of list s and
arrays and also the number
of bytes reserved fo r string
va riables . Thu s CS is de
fi ned as a li s t o f 52
e leme nts of 8 o r less
cha rac ter s . The re is a
default lengt h of 16
cha ra cters . This specifica
tion appears to be unique

to the Wang system.
IN 170 - When the

system is turned o n. output
is selected to the CRT.
Alternate o utputs can be
selected, but a re not perti
nent to this program.

I N 170 and IN 320 
PR INT HEX(03) clears the
screen and homes the cur
sor to the upper left co rne r
of the screen - c o r
responds to TTY keyboard
CTRL C.

IN 790 and IN 840 
PR INT HEX(D7 ) keys the
aud io tone - correspo nd s
to TTY keybo ard CTRl G.

IN 940 -Ea c h OA in
PRINT HEX(OAl issues a
line feed - corresponds to
TTY keyboard CTRl J
PRINT HEX (DC) moves the
cursor up one line.

LN 320 and LN 410 
RESTORE 57 resets the
DATA pointer to the 57th
item of da ta, beginn ing of
sample text. OSI BASIC
does not offer thi s feature .
Some other BASI Cs all ow
RE STORE to a partic ula r
DATA line number

LN 410, LN 490, LN &60
and LN 940 - STR(MS,l ,3)
refers to string MS. starting
with the 1st cha rac te r, and
including 3 c harac te rs. to
create a subst ring of MS.
05 1 uses MID$( M$,1 ,3)
with same meaning.

LN 490 and LN &60 
lEN(M$) retu rns t he
number of characters in
MS. OSI uses same fun c
tion.

IN 490 - VAL{AS) re
turns ASCII decima l value
of 1st characte r of AS. OS I
uses ASC(AS).

LN &&O -CONVERT
STR(CS,11 ) to C sets to
the num eri c value of
numeral (s ) in string
va ria ble -corres po nds to
051CHR(MID(CS,I,l ).

The rel a t io n operator
.LE. is not accepted by my
equipment , but is used
here because my ou tput
writer does not have the
usual left arrowhead on
its type ball . The operator
sta nd s for " less than or
equal to " .

Therels only
one bad thing
about a
Kenwood
from G.I.S.M.O.
Shelll hate it.

Your poor wife . Now that G.I.S .M.O.'s handling Kenwood ,
it ' s only a matter of time unti l you own a T$-520S w it h DG·5
digi tal frequency readout , or one of Kenwood' s ot her impec
cable product s. The TS-520S is the resul t of Kenwood expertise
and your improvement suggest ions. The DG-5 o ptio n gives you
crystal clear , dead accurate readout whi le sendi ng and rece iving.

Only prob lem is yo ur lady's going to see a lot less of you when
you get hooked on Kenwood quality.

We've got the entire Kenwood line. For a free , instant quote
(mail 's too slow), call th e toll free number below.

G.I.S.M.O.~G:I-800-845-6183
In S.C. call 1-366- 7157
2305 Cherry Road . Rock Hill, S.C.
29730 (Exi t 66-8 off 1-771
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Books for Beginners

- you have to start somewhere!

The Joy of Computing comes home.

Rod H affen WA 7NEV
Road Runner Runch
PO Box 73
Tombstone AZ 85638

Programming a Micro computer
-6502. cex ton C. Fo ste r ,
Aodrson .wes tev Publish ing
c e., Reading MA 01867, 230
pages, 6")( s: ecttcover . $9.95.

The LIttle Book of BASIC Style,
John M. Nevison, Aoetscn
We sley Publishing CO .,
Reading MA 01867. 150 pages .
e" Kg" scttcover. $5.95.

A lt ho ugh the instruc
tion contained in Pro

gramming a M icrocomputer
-6501 pertains in a general
way to any 6502 machine,
it is based spec ifica lly on
the K1M-1 . In fact, for best
utilization of this book , a
KIM·' sho uld sit at t he
re ad er ' s f inge rtips . This
wou ld al so make an ex
ce lle nt classroom text as
long as one or more KIMs
were a vailab le to the
students .

An a dve r t is ing fly er
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sta tes that this book is also
usable with t he PET, but
sinc e the PET is hard to
program in assembly len
guage as yet, thi s hinges
o n Commodore providing
more info rmation about
how to operate the PET.

One unusual aspect of
the book is a complete lack
of mention of the 6502 ex
cept in the title and in the
append ix, wh ich lists op
codes and a d d ressi n g
modes. All 6502 attributes
are indica ted as if they
were KIM-l 's exclusive fe a
tures. To Quote, " ... the
inventors of the KIM-l pro
vided a form of addressing
that circumvents the prob
lem. It is called 'i mmedia te
add ressi ng.' '' The inven
tors of the KIM-l and the
MCS6502 are indeed one
and the same, but em
phasis should be placed on
the fact that we a re rea ll y
talking about the KIM-l .

As the result of a coinci
dence, I became the happy
owne r of a KIM two da ys
before I received these
book s. I am an 8060-Z-80

programmer and the 6502
inst ructio n se t wa s a
foreign language to me.
From that point of view,
I'm a beginner, I guess.

Chapter o ne is a disc us
sio n of how t he instruct io n
se t is used and chapter two
takes you step by step
through the operation of
the KIM-l . Both are well
done, but the true neo
phyte would do well to go
ve ry slowly in chapter one.
At o ne point in chapte r
two , the author fai led to
tell the st udent (me!) to
restore the program count
er after a STOP and before
a GO, which means that
the fo llowing steps didn't
work .

Chapte rs th ree to thir
teen comprise a group of
experiments . A prob lem is
prese nted and instruct ion
on methods is given. The
student then wri tes a pro
gra m to gain the de si red
results and attempts to run
it. The autho r's rea so ning
and so lut io n to each prob
lem a re covered in a n ap
pendix. Extensive debug-

ging he lp is a lso given.
The exper iments includ

ed invol ve a Morse-code
o sci lla to r, a piano ke y
boa rd, a co mbina tion lock,
a tune player, a digi tal
c lock, and many more. In
each case, whatever ha rd
ware is needed (very li ttl e)
is full y e xp lained . The
cha pters that I found most
interesting concerned an
interpreter a nd an asse m
b ler for a " Drea m Ma
chine." The " Dream Ma
chine" is a pseud o-sixtee n
bi t pro cessor whose in
st ruc tion se t is inte rpreted
by a KIM program. While
the in stru ct ion se t is
limited by the amount of
KIM memory availa ble, it
is an informative and effec
tive means of examining
the operation o f any in
st ruction on any processor .

The appendices co ntain
sec tions on binary math,
KIM ro ut ine s, 6502 op
codes and a d d ress in g
modes, and sol utions to
the programming problems
conta ined in the text.
These solutions are wr itte n



in assembly la nguage and
the student will have to
reduce them to machi ne
code in order to run them .

I would heststate to rec
ommend this book to the
complete novice unl ess he
has access to a KIM-' .
However, by combi ning
the info rmat ion contai ned
in the t hree man ual s tha t
come with the KIM-' with
Programming a Mic ro
computer-6502 , I fee l
that I have become an ef
fective 6502 programmer.

The Little Book of BASIC
Style wasn 't what I thought
it would be. Rather than at
tempting to teach you how
to program in BAS IC, it is
concerned with writ ing
programs so tha t they ca n
be mo re eas il y read by the
user,

Nev ison contends that
programs that a re re adable
are better programs and
that they will run the fi rst
time with fewer problems,
Twenty rules are presented
and woven into a discus-

sion which advoca tes clea r
st ructu red programs . Many
of these ru le s make good
sense, but some a re dif
ficult to put into practice.

Variab le spacing withi n
a line to make it eas ier to
re ad won ' t wo rk if you r
BASIC in te rp re te r (lik e
mine) e liminates a ll excess
spaces. Using a blank line
to separate blocks of code
is a lso a good idea , but it is
anothe r no- no fo r my
BASIC.

The author calls for
more comments within the
body of a program to
make for better unde r
standing, O ne of his pro
grams contains more li nes
devo ted to remark s than it
does o pera tional sta te
men ts. If you are like most
co mp ute r hobbyists, you
d on ' t ha ve the excess
memory that a ll of t hose
re marks ta ke . I like wel l
commented programs, but
I usually st rip off the
remar ks at entry t ime . But
that doesn't mean that you

sho u ldn't use rem a rk s
whi le writing p rog rams .
They will cla rify to you and
anyone else who uses them
what is intended .

Each of the ru les is pre
sented with one or more ex
a mples. Both good and bad
me t hods are shown side by
side so tha t it is easy to see
the ad van tages of sty le.
Many o f the rules, suc h as
matching the va riable to its
meaning - V = Val ue, I =
interes t, etc.-and la bel ing
constants, make very good
sense. Have you ever at
tempted to read a poorly
commented program and
tried to figure ou t what
purpose each va riab le and
cons tan t served?

After a d iscuss io n of t he
rules of sty le, so me prac
tica l examples are given:
sor t ing, craps, p lotti ng, bar
grap hs, deali ng a deck of
ca rds, and more. And the n
comes the bigges t program
of all -STYLIST. STYLIST
is designed to style your
p rog rams for you . While it

is a huge program meant to
do a task that the program
mer should be doing for
himself, it does present
itself as an example of how
to structure a p rogram cor
rectly.

Afte r study ing The Little
Book of BASIC Ssvte. take
o ne of the bette r prog rams
tha t you have written and
rew rite it acco rd ing to
Nev ison's twenty rul e s.
You 'll be surpr ised at how
muc h more readable it is,
and six months from now,
you 'll still be able to figure
out how it works without
having to rew rite it again .

Addison-Wesley publish
es ma ny other computer
ti tles and their 'DO-page
Business and Computer
Science Ca talog shou ld be
in eve ry co m p ute r ist's
library. I have just read an
advance flyer on the thi rd
volume in The Joy of Com
puting series , BASIC and
the Personal Computer,
and I am looking forward
to its publication.•

NEW MFJ DELUXE Versa Tuner II
$119.95 buys you one of the world's finest 300 watt antenna tuners
with features that only MFJ offers, like . . . dummy load, SWR, fOlWard,
reflected power meter, antenna switch, balun. Matches everything from
1.8 thru 30 MHz: coax, random wires, balanced lines.

MFJ'. Be.t Versa Tune' II •• •
Solid American Quality- -...,- 1117 -- ••n_
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Thli II MFrl bell Ve...' Tune, I . And one ot
the world's finest 300 walt (RF output) tuners.

The MFJ·949 D,IU1te Vern Tune, I gives
you a combeanoo ol Quality. cenemance. and
features thaI etters eae't touch at this price ...
or any pece.

PERFORMANCE: YIIl tan fil l ylur fill waos.
cewer power output - up 10 300 watts RF eot
put - and match your trans.nltter to any leedllne
lrom 1,8 ttwu 30 MHz whether you have coax,
balanced line or random wire.

FUTURES: A 200 • •n 50 ohm dummy IOId
leis you tune up lor maximum perlormance.

A lenlitive meter Ietl you rtild SWR with only
5 watts and both torward and renected power in
two ranges (300 and 30 watts),

A flexible ,ntenn, I witch lets you select 2
coax lines direct or Ihru nmer. random wire or
balanced line and dummy load.

A large el'ficitnt ,Irwoullll illlluctat' 3 inches in
eemeter gives you plenty 01 matching range and
less losses tor more watts out.

1:4 balun. 1000 yott capacitors, 50·239 coax
COl_leCtors. BiOOlfr;l pest for balanced joe. raooom
wire. ground. 10x3x1 inches.

DUALITY: Ewe" l ingle unit is telt~ lor per
lormance and inspected tor quahty. Solid American
construction, Quality components.

Tile MFJ-949 camel , lull one yelf uncondi·
tional guarantee.

Order lrom MFJ and tty it - no obligltion , It
not delighted, re turn it wilhin 30 days for a re-

fund (less shipping).
To order, simply call us toU tree 800·641·1800

and charge it on your VISA or Master Charge or
mail us a che<:k or money order lor $119.95
plus $3.00 lor Shipping/haOOling.

Don'l . ,il , ny longer to tune out tnat SWR
and enjoy solid O5O's_ Order your Deluxe Versa
Tuner II at no obI'03lton, today. ... ..52

MFJ ENTERPRISES, INC.
P. O. BOX 494
MISSISSIPPI STATE. MS 39762
CALL TOLL FREE .... 800·647·1800
For technical Inlorml tion, onter/repair Itllul, in
Mill., outside continental USA, cal 601·323·5869.
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The 2 Meter ECM Caper
- James Bond, move over!

Snake-Oil gets shut down.

Byron H. Krenman W1JTP
43/ Woodbury Road
Huntington NY /1743

The "Conditional." or
Class C, license began

many yea rs ago when reg
ula r licenses were Class A
and Class B. Honest in
o rigina l intent, the Class C
license was supposed to
encourage ham rad io for
t he h a ndicappe d a n d
othe rs who lived more than
7S m il es from an exa mina
t ion point an d couldn't
make the expensive and
t ime-consuming t rip to an
FCC off ice. Late r, the
d istance limit became 175
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mil e s . Gene ral C lass
p riv ileges were ava ilab le
to the Cond it iona l Class,
whic h replaced t he old
Class C. All that was need
ed was for so meone to
swear t hat 13 wpm could
be copied and, as fo r the
Tech nic ian Cl ass, to
"supervise" the mail -order
technical exam.

Be c a u s e the c ha nge
from 75 to 1 75 m iles was
m ade not too ma ny years
ago, a fai r numbe r of
pho ny Condit iona ls ex ist,
many of whom "boug ht"
th eir Iice nses for cas h o r
fa vors from some radi o
amate u r wit ho ut ethics.
Pho ny Techn ic ians ex ist,
too, but we won't go into
that since this is the story

of what happe ned to a cer
t ain phony Cond itional.
Two meter FM seems to at
t ract t hese peop le, fo r
some re a so n wh ic h es 
capes me .

The story is fascinating. I
wou ld n' t beli eve it if it
were tol d to me. I'll change
a few na mes to protect the
guilty. Even so, I'll bet a
dim e it rem inds yo u of
so mebody o n FM you
know.

It a ll started when my
o ld friend John came over
o ne nigh t to c he w the rag
abo ut the OX he works and
th e OX I used to work. Jo hn
is an e lectronics enginee r
a t the lo cal elec t ro nic
co u nte rmeasu res (EC M)
factory, but he gets his

kicks out of working OX on
CW o li ke me, he uses
146.94 to keep in tou ch
with his loca l ham fnends.
We were d iscuss ing VR6AY
on Pitcairn Island when th e
.94 rece ive r opened up to
inte rrupt us. There was
Snake-Oil , sounding off
Iike an expert to his phony
Tec hni ci an frie nd s. John
says, " Le t' s have so me
fun ," taking my code pra c
tice osci llato r off the shelf
and sta nding it in front of
the mic rophone . As soon as
Snake-Oil stands by, Joh n
gives him a one-by-one ca ll
on the stra ight key at a
brisk 10 wpm. Snake-Oil
comes back, not to John,
but to one of his fr iends,
saying " Hey. the band is



re all y o pen tonight! Just
hea rd the code 10 of the
repeater upstate! " Jo hn
looked at me, reached for
my Cettbook and quickly
thumbed through it. Find
ing Sna ke-a il's call , he
says, " Just as I thought!"
and points to the "C". To
pro ve th e po int , Jo hn
broke in aga in with the
CPO, se nding o nly Snake
O il 's ca ll, but three t imes,
at about 5 wpm. No an
swer. Snake-Oil cou ldn' t
even recognize his o wn
call!

As time went on, Snake
O il more and mo re in
curred the wrath of John
and other old-t imers by set
ting up a .34/.94 re pe ate r,
but his popularity as th e
local FM "expert" grew as
the numbe r o f a pp liance
operato rs grew. Within
about s ix month s, .9 4
became al most use less fo r
a simplex cha nnel. I to ld
John it was impossible to
fight this, but he answered,
" Do n' t you ever watch
' Missio n Impossib le ' on
TV?" I thought he was kid
ding .

As I worked around the
sha c k no w, .9 4 ne ve r
seemed to shut up. It was
alive with ta lk abo ut the
coming Division conven
tion . Snake-Oi l was o n the
program and would dem
onstrate his FM repeater
with it s vast sa t e ll it e
receiver system whic h
enabled anyone with a
hand-held rice box to use
the re pe a ter fr o m a ny
whe re in th e co u n ty .
(Snake-Oil was a really
busy fellow.) As [ sa id,
there wasn' t mu ch simplex
act ivity o n .94 a nymo re,
and the o ld-t imer did n' t
like standing in line to use
the repeate r whi le all t hose
rice-box mobi les were tell 
ing each othe r what ex it
they just passed on the ex
pressway. The loca l inter
com featu re of .94 seemed
to be givi ng way to " pro g
ress."

O ne Sund ay morning,
while d riving down a st reet
near Sna ke-O il's house, I

not iced a ca ble-TV truck
parked by a te lephone pole
a bout a block awa y. I
caught a qu ick glimpse of a
guy in cove ra lls and a ha rd
ha t. There was so met hi ng
fam il iar a bout the guy, but
I co u ld n't put my finge r o n
it. On the way home that
afternoo n, I saw th e cable
TV tru ck in ano the r part o f
town. This time I took a
re al c lose look at the guy in
covera ll s. The be ll ra ng-it
was John, but with a mus
tache??? The next Sunday I
saw him again in another
par t of town. What the hell
wa s going o n? Jo hn is a
we ll -p a id e ng ine e r. He
wouldn ' t be moonlighti ng
as a pole jockey for a
cable-TV o utfit, wou ld he?
And, how come on Sun
day ? Was this a gag?

Th e mo re I thoug h t
abo ut it, the more cur ious I
got . Finall y, I c o u ld n' t
stand it any longer . I ca lled
up Jo hn, who had been
" too busy" latel y to co me
over to che w the rag about
OX, and insisted upon go
ing over to see him t hat
night. Jo hn wa s in his base
ment, at his workbench, ap
parent ly breadboardi ng a
bunch of transistors and
ICs. Thi s st ruck me a s
st range, too . John wouldn 't
be doing any homework fo r
his jo b, as his work was
hig h ly c las s if ie d, and
John 's ham interest was
o pera t ing- wo rki ng OX.

I let him ha ve it with
both barrel s. We were o ld
enough friends, I told him.
He could darn well le t me
know what was go ing on,
as I had a stro ng feeling
that it had so mething to do
with ham radi o .

John swo re me to sec re
cy, a nd th en proceeded to
unfo ld the wildest, most
co mplex scheme imagin
ab le, a scheme designed to
co mpletely foul up Snake
Oi l's coming Divisio n co n
vent ion demonst rat io n of
his re pea ter sys te m. Pull ing
o ut a d rawe r of his wor k
bench, John showed me a
sma ll co llect ion of plastic
pill bottles, each with a

very sho rt, st iff wire com
ing out t he to p a nd a
longer, flexible wire com
ing ou t the bottom. Then
John took down from a
she lf abo ve his wo rkbench
a sma ll b lack box, al so with
a sho rt st iff wire on its top.
The box had several push
button switc hes, o ne of
which wa s la beled, "de
struc t." This switc h had a
safety cover which had to
be flipped up and held up
before the switc h cou ld be
actuated .

As Jo hn ex plained it,
eac h pill bo x was a tran
sponder which would gen
era te white noise , upon
comma nd, across the en
tire 2 meter band . Jo hn
demonstrated it on hi s .94
receiver. The noise com
pensated sq ue lch of t he
FM rece iver would simply
cut off the aud io in the
p resence o f t he white
no ise, which a lso covered
a ny signa l. Of course, the
small size o f the transpon
der made its range very
short- hence John 's craz y
scheme of planting one o n
to p of a convenient tele
phone po le (so it would n't
b e n o ti c e d f ro m t he
gro und) close to eac h o ne
o f Snake-Oil 's sate ll it e
rece ivers. This he did by
borro wing the cable-TV
tr uck fro m a nothe r friend
and using it o n Sundays to
cl imb the po les himself.
The t ruck wa s as common
a sight in this county as a
telephone company t ruck .

" What' s with the 'de
struct' switc h?" I asked
John, ha vi ng the d istinct
feel ing tha t th is was no gag
e it he r. O bv ious ly, John
was utilizing co nside rable
know-how from his jo b at
the ECM factory.

" We ll ," Jo hn replied ,
"with all these transpon
ders out, soone r o r later
o ne would be d iscovered,
and it wo uldn 't take the
FBI long to trace it to me."

At this po int , Jo hn took
one o f the min iature tran
spo nde rs and set it up o n
top of a st ick stuck into the
ground in th e middle of his

backyard . "Watch!" John
manipu lated the buttons
o n his b lack box and the
transponder went " poo f f!"
A bright flash, a sma ll wisp
o f whi te smoke, and the
tran sponder was go ne!
Jo hn sa id, " Do n' t wo rry,
I've got plenty more of
them !"

" W ha t ha ppene d ?" I
asked .

"T he rmi te," John a n
swe red . "A sma ll am ount,
in the bo ttom of each pill
bott le."

I went home shaking my
head. Th is whole crazy
scheme (were all ECM
e ngi nee rs thi s c ra z y?)
seemed to be an awfu l lo t
o f trouble just to foul up
Snake-O il. [ cou ld th ink of
lots of ways to fo ul him up,
mo re simple ways, but they
a ll invo lved lon g jai l
sente nces for the violence
req uired .

Two days be fore th e
convention , John called
me up and told me that all
was ready. All the tran
sponde rs were planted,
one near everyone of
Sna ke- Oil 's satell ite
re c ei ve rs , all ove r the
cou nty. The black box was
mounted in Jo hn's ca r,
ready fo r the operat ion and
the n the " destruct" t rips
around the county.

The n ight befo re the
convention, Jo hn ca lled
me up excited ly. " Guess
what?" he asked, imme
dia tely answering the ques
t ion h imse lf. " Sna ke-O il
got ca lled in by the FCC for
re e xam in a ti on , and he
flun ked not o nly the 13
wpm test , but the 5 wpm
test as we ll , so they lifted
hi s lice nse!"

What a let-down ! All I
cou ld think of was the
treme ndous wasted effort
Jo hn had put into this
c razy jamming project .
That night , o n the te n
o 'clock ne ws, it was re
ported that police switc h
boards all ove r the county
had earlier lit up with a
ra sh o f pho ne calls, each
repor ting a mysterio us
fl ash of light in the sky. •
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III Love My Ten-Tee!"
- a look at the 540/544

It's tough to argu e with pulpit praise .

Rell. James R. Bell WA6)IH
1006 N. 76
Omoho NE 68114

Fo r the past S IX and a
half years, my ham

ming had become less and
less enthusiastic . My rei j

able Swan 350 wasn't at
fault. The level of activity
on my favorite bands had
increased. not dimini shed;
that wasn 't it either. There
is just no way to know why
our interests rise and fall.
But then . something did
happen. One morning, on
one of my few remaining
skeds. a good friend com
mented on the fact that
tube s were be coming
scarce. RCA had gone out
of manufacturing tubes
and others were soon to
follow . What would re
place them? Transistors. of
course.

That did it. My mind
went into a " red alert" con
dition . and I began reading
and rereading all the ads
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and specs of so lid-state
rigs. True enough, there
were more and more so lid
state transceivers fo r t he
HF bands. Heathk it's 5B
104A and the At las 180 had
given way to the 350Xl,
a nd t he li ttle 210X a nd
215X seven-pou nd de lights
we re right the re in the
Atlas lineup. A stra nge new
company had come out
of nowhere , and they
were producing someth ing
called a Triton IV (now
termed the 540 or 544)
which sounded good. Ten
Tec was its name. A quick
overview of ihe situation
reminded me of what I had
forgotten . These were
the people that came out
with the little modules and
finally the QRP rig, the
Argonaut with 5 Watts in
put. That did it . Over to the
local radio emporium I
went. What a display .
There they were-the Ken
wood T5-5205 and the
T5-8205, the Yaesu models,
the Atlas , the ever
changeless Drake line, and
the Ten-Tee 540. One by
one, I listened to them all,

but one was a standout: the
Ten-Tee 540, Words fail
me . It was like liste ning to
pocket radio s before walk
ing into a high fide lity store
for a demo, The rece iver on
the 540 was fantastic!

But, when I list e ne d
a round the ba nd, a ll I
heard were T5-520s. What
could I do? I took the
plu nge and bought a Ten
Tee 540, the CW filter , and
the ac power supply . My
ham life hasn 't been the
same since. My ha m activi
ty has skyrocketed .

It 's been about 16
months since I first put the
540 on the air. The first
thing I noticed was the
absence of warm-up. Press
the button and the ma
chine speaks . The single
conversion receiver has a
bandwidth of 2.7 k Hz ,
which gives none of the
squeezed audio that is
often apparent with nar
row designs . One over
looked factor comes in the
audio distortion spec.
Every receiver on the
market has a 10% distor
tion allowance, but not the

540. It has 2%, or 1/5, the
amount of unp leasant
no ise to liste n to along with
the signal, That makes a
big difference when you
a re on the ai r fo r over an
ho ur o r so. The 540 has a
li ttl e 2" speaker loca ted in
the center of the bottom of
the uni t that outperforms
two separate o utboard
speakers that I've tried so
far. The receiver and the
transm itter are not tied
toget her as they are in
most of the transceivers on
the ma rket. Pea king up or
de tu ning the receiver
doesn't affect the transmit
ter at all. Using the remote
vfo doesn't automatically
mean that the further you
go from the transmit fre
quency, the more your
receiver is off resonance!
That's quite a remarkable
feature of broadband
design , especially if you
are a DXer. Stable? You
bet. 10 Hz allowed by the
specs per hour hardly
makes it worth mentioning .
The sensitivity is really
closer to .2 IJV instead of
the .3 that is advertised .



Call toll free 1·800·241 ·9961

TPL 2 Meter Amplrf iers
Co mplelf' serrice fllci lili(>!i
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Cush-Craft B & W
Rohn-Tower Dentron
C.o. E. Rotors Hustler
Shure United Clocks and t uners
Call Books ARRL Books
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back . Eve n though t he unit
was way o ut of warranty,
they made that swap at no
expense to me. There are
ten ci rcuit boards in the
unit that a re all field
replaceable . The rig is sure
easy to service. The re are
no high voltages to ind uce
a healt hy fear in the ama
te ur. The layout is clean,
neat, and simp le to get at.
The manual is a joy to read .
Every circuit boa rd is c lear
lv desc ribed and defined .

The Ten-Tee 540/544 is
one of the finest , most ver
satile HF rigs I've ever seen
and easily the best rad io
that has ever graced my
ham shack . Ove r the
months that I've been on
the air with it, I've listened
to man y other a mateurs
ope ra t ing t his parti cular
piece of equipm en t. They
have expe ri enced the same
serv ice tha t I've experi
enced from the factory,
and they are uniformly
delighted with their good
fo rtune.•

the hybrid (tube-t ra nsistor)
rigs o n t he market.

What about pro tec tion?
Well , t he rad io is d esigned
to sh ut down if yo u fo rget
to put the antenna o n o r if
the swr is to o high. It
doesn 't blow a fuse; it just
quit s play ing . That has
go ne a long way towa rd
keeping t he t ran sistors in
t he final fro m req uiring
replacement. The facto ry
sa id that they have only
re placed 6 trans istors so
fa r in the thousa nds of
units o n the ai r a round the
world .

The service of the Ten
Tee people is o utstand ing .
I sta rted off with a used
Triton IV, a nd, soo n afte r I
purchased it, the anten na
relay st uc k and I had to key
the mike to get it to go
back into rece ive . It wasn ' t
a big problem, bu t it was
annoying. I ca lled the fac
tory, and they shipped me
a littl e ci rcu it board via
UPS that too k 3 days to a r
rive . I sent the o ld one

North Georgia's

only
Authorized
Yaesu Dealer

d idn' t su rpass thi s littl e
wonder. The fu ll brea k-i n
keying for CW is like
havi ng your sinus cavities
open . . . wide! One fe llow
540 owner told me that he
t hought h is t ransmitte r
wasn' t wo rking unt il the
stat ion came back to him.
You can listen to the band
in between the dits on the
number 5. There 's more fo r
the CW addict. The side-
tone no t o nly has ad 
justab le volume, bu t t here
is also an adjustment fo r
the tone over a full octave
to beat off the wea ries of
listening to the same tone .
Both adjustme nts are
made t hrou gh a hole in the
bo ttom of the uni t tha t
doe sn 't requ ire movi ng the
uni t.

If yo u wo r k rou nd
tabl es, you know how vex
ing it is to wa nder a round
f rom o ne s ta t io n to
another, so the Ten-Tee
people have incorporated
an offset tu ning control on
the front panel .. . wit h a
littl e LED to le t you know
when it's working. It has an
effec tive no ise bla nker fo r
any kind of im pulse noi se
fo r an addit iona l $29 .

The back of the radio
has a ll kinds of switc hes
and p lu g-in possib il iti es.
All o f t he plugs a re ava il
able fo r phone patches,
linea r amplifiers, externa l
re ce ivers, externa l speak
ers, foot switches to ac
tivate the mike, and a plug
to take the re mote vfo o r
160 meter converter .

The ale is adjusta ble o n
the front pa nel so yo u can
red uce the powe r input to
75 Watts if you a re o n
em e rgen cy powe r. The
540/544 is esse nti a lly a
12-poun d de-powe red uni t
d rawi ng 15 Amps on pe ak s,
so it can function we ll o n a
12-volt battery stuck in a
corner of the shack fo r
emergencies. Natu rally ,
tha t 12 Ibs . goes a long way
toward maki ng it an ideal
mo bile sta t io n. The dimen
sions a re a b it la rger than
the At las 210X, but not
nearly as great as many o f

The standard for most units
is .5 IJ.V. The receiver is
quiet. The absence of the
ac supp ly from the un it and
the lack of tubes a ll make a
co ntribut io n here.

The transmitte r does as
well as the Swa n 350 with
its 400 Watts input. The
Te n·Tec 540/544 has 200
Watts inp ut o n all bands
and a ll modes includ ing
CW and RTTY. Output is
about 100 to 110 Watts. I
have had ma ny , many
QSOs on crowded bands
that have lasted 45 minutes
to a n hour with the Ten
Tec. The reports all in
d icate good audio and a lot
of punch to the SSB signa l.

It rea lly does get out
smoo thly and superb ly. r
did buy a DenTron Super
Tun er to ma tch t he 540 to
myoid inverted-vee d ipole .
The swr br idge is built right
into the 540/544 so that, in
the transmit mode, you can
monitor swr without an ex
ternal meter. I just reach
over and touch up the
knobs on the tuner while
I'm transmitting if I change
frequency very m uc h. This
past yea r, I worked Sweep
stakes fo r the first time.
What fun ! I'd just go from
one e nd of 40 meters to t he
other, hitting a ll the strong
signals instead of sitti ng in
o ne place wit h a kilowatt.
The sp rightly rig and that
broadbanded design made
it work . Many folks don't
like conte sts and don 't
move around the band t hat
much, but I do and it' s nice
to have the capabi lity .

The features of the Te n
Tec are we ll chosen, mak
ing it the most ve rsatile rig
I've ever come ac ross .
Take the 25-kHz calib rator.
It' s pulsed so you ca n dis
tinguish it from a ca rrier.
WWV is obtai nable on
both 10 and 15 MHz. It's
the only rig I know of that
has that capa bility on two
frequencies . For the CW
ma n, there is a S25 filte r fo r
150 Hz-that's right, a two
pos ition f il t er . I t ried
anothe r we ll-kno wn o ut
boa rd CW filte r, and it

".., Reader Se lVic,,-see page 2J ' 121
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A $5 Phone Patch

- the darn thing really works

If you think you've seen everything in phone patches, check out this one's pri ce tag.

Lewis Tarnopol WA 6RJK
164 South Kingsley Drive
Los Angeles CA 90004

Aft e r reading Mr .
Johnson's home brew

phone patch art icle (D. H .
Jo hnson , " Pho ne Patch
Tips, " 73 Magaz ine, Jul y,
1977, p . 138), 1 t hought I
might t hrow my hat in the
ring, too . 1 bui lt thi s phone
patch into an o ld desk
model extension p ho ne
several months back and it
has wo rked great from day
one . In bu i ldi ng it, I

rrtatic is shown in Fig . 1 .
The phone line im ped ance
is abou t 600 Ohms . It
ma kes sense to matc h th at
impedance as closely as
you can because do ing so
will yield excel lent fide lity
from the phone mo uth
piece. Since I had one
transformer wit h a low im
pedance side of 50 Ohms, I
connected, in series with it ,
anot he r transfor mer with a
500-0hm side. Figuring 550
Ohms to be close enough , I
let it go at that . Then J con
nected up o ne capacitor in
se rie s with each " hot leg"
of the phone. This gave me
isolat ion from any de . I
fo und t ha t 3 uF was a good
choice fo r fide lity reasons.
This side of the ci rcui t was
then pe rmanently connect
ed to th e phone inside the
phone cover. I'd like to add
that there have been no
prob lem s with t his perma
nent arrangement a nd one
could eas ily put in a switch
to d isconnect it if desired .

missio n and receive . In
sta lla tion of a smal l SPST
switc h to cont ro l my Dra ke
T-4XC push-to-ta lk (trans
mit rel ay) c irc uit would
a llow t he perso n o n the
phone to t al k wit hout
receiver noise being pres
e nt. Any t ra nsceiver or
transmitter/receive r com
bo sho uld be ab le to ac
ce pt this sim ple switc h,
a llowing hass le-free com
mu nica tion .

O nce the decis ion had
been made , I went to work
drawing on pape r what I
needed and then sc roung
ing in my junk box for the
parts. Being a record ing
eng ineer, I found one sma ll
lo w-t o -hi gh impeda nce
tran sformer, some aud io
ca ble, and all the plugs and
jacks (aud io-type) I need
ed. A quic k tri p to the
ne igh borhood electronics
shop took care of the rest.

Co nst ruct io n

The pho ne patch sc he-

d iscovered some ve ry use
ful hin ts I'd li ke to pass
along.

Befo re bu ild ing or buy
in g a phone patch, I had a
few basic c ri teria to meet.
First it had to be cheap!
Also, I did n't want VOX - it
costs more a nd its featu res
appealed to me less. With
VOX, t he begi nnings of
sentences somet imes tend
to be cl ipped off , Being
picky, I prefe rred t he more
na tu ral soun di ng voice .
Since I had to mo nitor the
QSO and add to-min ute
IDs anyway, I opted for
man ual cont rol of t ran s-

TO "~O~l..
'6 ~....

Fig. 1. Phone patch schematic.
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Underside view of phone with patch inside. The w ire coming out o f the uppermost part
plugs into the Drake's mic input. The lower wire plugs into the Cannon box below the
electrical outlet (bottom of pictu re). The PTT switch is cente red in the bottom of the fron t
of the phone.

The othe r side of each
tra nsformer was hooked up
to its respective device.
The high-impeda nce (10k)
leads went to t he mic input
of the tra ns m itte r a nd the
low-im pedance (B-Ohm)
side went to t he speake r
output of t he re ceiver. For
the speaker, I ran speaker
cable connected in pa rallel
to the speaker outpu t of
the receiver, soldered on a
mal e Cannon connector,
mounted it in a sma ll metal
box I had ha ndy, and at
tached it to t he front of my
ha m desk. It 's very accessi
ble . t then so lde red a
female Cannon plug with
about 3 feet of wire to the
B~Ohm side of the tra ns
former. Thu s, whenever I
want the receiver audio in
my phone, I simp ly p lug
the Canno ns together. I
made a plug whic h, when
inse rted in t he mic jack of
my Drake, connects to
get he r both the aud io wires
from the t ransformer and
the two wires leading from
my tra ns/ receive (PTT)
switc h mounted in the
phone cove r. (For Dra ke,
PTT amounts to shorti ng
out gro und and ring on t he
plug fo r t rans mit. I
presu me mo st ham PTT
funct ions can be swi tched
in and out simila rly.) Cable
for the mi c section of t he
phone was good shie lded
cable. Its use prevented
any possib le hum from
enteri ng d uring trans mls
sion. I recommend a lways
using shie lded cable for
high-impedance applica
tions in audio.

O riginal ly, the l b . S~meg

ohm res isto r (made from a
10-megohm and a 6.S-meg
ohm in series) was n't pa rt
of my p lan . Without it,
however, I cleve rly discov
ered t he phone mo uth
piece would clip the input
of t he t rans m itter . Tu rn ing
down the tra nsmi t ga in
didn't stop the disto rt ion.
Inste ad , I m ade t he phone
yield t he same output
voltage characte rist ics as
my Shure 444. By inse rting

the res istor, I had no d istor
tion and excellent voice
qual ity. Hooray for ca rbo n
mics!

Result s
The very first day I

assem bled my p hone patch
I had the opportunity to
use it . The re was a ham in
Iowa who wanted to patch
into Glendale. Ca liforn ia . I
answered his CQ Glendale.
and he exp la ine d he
wanted to tal k to a sick
friend who had a lmost died
from illness a week ea rlier.
I made t he patch without
hes itation. When t he ca ll
was done, I rece ived many
com p lime nts f ro m bot h
sides, thank ing me for he lp
ing out. I fe lt extremely
good to have pa rt icipated

in what was a ve ry happy
occasion for a ll.

I late r made some on
the-ai r tests fo r vo ice qual i
tv. Noth in g b ut co m
pliments ca me from a ll
t hose who heard m e
test ing. Man y ti mes people
couldn't tell the difference
be tween my pho ne and my
Shu re! Having the ab ility
to hoo k up my receiver to
my p ho ne {wit hou t th e
transmitter} is n ice, too.
When I hea r something in
teresting, l-eal! up a friend ,
plug my pho ne into my
receiver, an d we bo th
liste n. I mi ght add t hat I
fin d the tra ns mit switc h a r
rangem en t ve ry conv e
nient . All commun ica tio ns
a re done with the phone
ha ndset. Since my t ra ns mit

switc h is moun ted on the
phone, my le ft hand hol ds
the handse t, and my righ t
hand switc hes the t rans/re
ceive switc h. Tho se of you
in clined to m o unt the
swi tc h in the handset cou ld
pull o ff one-handed opera
t io n . Or , ho w a bout a
footswitc h?

The o nly c hange I've
made was to add an on/off
switc h for my rece iver.
Now I c a n adjus t t he
receiver ga in in the pho ne
to any leve l wit hout t he
d istraction o f a n outside
spe a ker bla r ing a w a y .
Since the n, I've bee n quite
happy wi th my home brew
phone patch. All in a ll, I
spe nt less than five dollars.
That's what I ca ll chea p!.
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Features: • CTCS provision s. encode
and decode • 25 wall outpu t RF •
Solid-state flna! st<ge • LED reaoon s
PLL gives 800 discrete cneoree 
Repeater offset cucurt e PLl unlock
protection circuit . MOS FET.

449.00 list. Call for quote.

KENWOOD TR-7400A
2m FM transceiver

KENWOOD SM-220
stalion moni tor scope
Features. built-in two tone generator.
monitors SSB wave forms. helps
adjust me gain & speech-processor
compression level & monitorin;;l key
cress 00 CW o tests linear amps,
observes s9nals transmitted trom 1.8
30 MHz.

349.00 list. Call for quote.

.-0 ; _I.~_- ---_._.

KENWOOD TS-520S
SSB transceiver
160 thru 1nrretercovereqe e Ophonal
DG-5 frequency display . New speech
processor with audio compression
amplifier . Buil t-in AC power supply
(DC-DC converter. optional) - RF
atteouator • Provision for separate
receive antenna & phone-patch

799.00 list. Call for quote

'I I
'i"", I
<,

KENWOOD TS-700SP
all mode 2m transceiver
Covers the entue 2 meter band The
features are SSB. CWoFM. AM and
seen-break-.... CWo Also side tone
momtor•d9lta1lr~ readout. receiver
preamp and 600 KHz repeater ortset
op (144.5-145.5 Hz) 10 watts RF
output . ACIOC pow supply.

759.00 list. Call lor QUote.

KENWOOD TR-7600
The radio that
remembers
Full 4-MHz coverage (144 00 
147.995).800 channels, 10 watts RF
outpull l wall low. memory channel
w/simplex or repeater offset. & LED
With the optional RM-76 select any
2m Ireq . store rrec.. auto stop on firs t
busy or open channel. scan memories

375.00 list Call fo r quote-

KENWOOD TL-922A
HF linear amplifier
FeatunrYJ a lime delay tan creon,treq
160 meters to 15 meters. d rive power
80 watts. SSB: 2000W PEP cs :
RITY: 1000W DC , Power req .
1201220/240 VAG 50160 Hz.

1199.00 list. Call lor quote .

Remember. you can Call Toll Free: 1-800-633-3410 in the U.S.A. orcaIl 1-800-292-8668 m
Alabama fo r our low price quote. Sto re hours: 9:00 AM til 5:30 PM. Monday thru Friday

KENWOOD AT-200
6 band antenna tuner

KENWOOD
TS-820S transceiver

Features a thrOl.9h bne wa ll meIer ,
SW R meter . an tenna selector swi tch ,
& antenna coupler. Freq . range 1 8 10
29.7 MHz ThrOUJh power 200W at
max. connectors for UHF. wire
antenna, & a dummy load.

159.00 list. Call lo r quote

Features a facto ry Installed d lQllal l req ,
reeocot. e tec mru tcrreier ccverece •
• lnteqral IF shill • RF speech
processor _ VOX . Noise blanker .
PLl - Built-In 25 KHz calibra to r • CW
side tone & serm-break-m • IF OUT,
RTTY, & XVT R . Phone pa td1 IN and
OUT terminals.

1249.00 list. Gall lo r quo te.....
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Full 4 MHz coverage In 5 KHz steps
144- 148 MHz . 4 memory channels
may be programmed • Built-i n
scanner . keyboard rmc allows for
remote con trol 0 1 memories & dial
freq uenc ies • Also serves as an
auto patch encoder . Power outpu t
3 wetts/zs walls.

585.00 list. Call l or quote,
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1 watt output mm.. 6 ch annel
capabili ty . flexible helical wh ip
antenna, tone burst compact size
and light we ight. S-meter and bat
tery condition indicato r. operates
on NiCad or dry cell batteries.buil t
in speaker-rnic .

199.95 Call for quote,

-
YAESU CPU-2500RK
2m FM transceiver

YAESU
FT-101 F transceiver
• Coverage: 160 tn ru 10 meters
• Built- in AC/DC power supplies
• Bui lt- in RF speec h processor _
260 watts PEP on sse, 180watls on
CWo80 watts on AM • So lid-state
VFO • VO X . Auto break- in CW
sidetone • WWV/JJY reception .
Heate r switch .

799.00 list , Call fo r quote,

YAESU
FT-202R 2m
handheld FM
transceiver

J

YAESU FT-227R
"Memorizer"
• One knob channel selection usmq
optical sensing to select 800
ch annels . Memory ci rc uit allows
instant return to any frequenc y
between 144-148 MHz . 4-d iglt LED
freq uency readout . Fully synthe
sized frequency control . Select
able 10 watt HI /1 watt lOW output
with one memory

385.00 Call for quote ,

io-o-

YAESU QTR-24
world clock
Features world time at , a glance,
TIme In any princ ipal city o r lime
zone can be coordinated with local
lime on a 24-hou( basis. The T ime
Zone Hou r Disc au tomatically
retains the co rrec t time. Uses one
"C" battery .

35.00 Call for yours today.

YAESU FT-227RA

~

HI III

YAESU SP-101PB
speaker/phone patch
The SP· l01·PB features: • A
shaped response speaker from 300
to 3000 Hz • Buill-in hybrid phone
patch with individual gain controls
• VU mete r. Full VOX operation
• Receiver Input impedance' 4 o r
600 ohm . Ou tpu t impedance. 600
oh m or high impedance.

67.00 Call for yours today.

One kno b channel selection lor BOO
channels. frequency 144- 148 MHz.
4-d lgit LE D readout. fu l ly synthe
sized frequenc y control, selectable
10 walt Hill w att Low output. 4
memories. touch contro l on mic for
scan ning, sca n selec table for c lear
or bus y channels.

399.00 Call for quote.

Remember, you can Call Tol l Free: 1-800-633-3410 in the U,S,A,or cal l 1-800-292-8668 in
Alabama for our low pr ice quote, Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.



Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 In

Al abama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

TEN-TEC 252M
power supply
The 252M fea tures ' solid state
Circu it ry with bunt-m metenng,
input 117 VAC, 50-60 Hz, ou tput 13
VOC plus or minusO 5V. regulation '
be tter than 1% NL to Fl at 117 VAC,
current 0--18 amps

119.00 list. Call tOf Quo te

-~

TEN·TEC KR·5A
electric keyer
For portable, mob ile or nxeo
stauons e Reed re lay 15 V-amp con
tacts. 400 V max • 6 10 50 WPM .
Self-completing ous & dahs • Olt
leng t h increased approx 10%@ 20
WM P.

39.50 Call for yours today

TEN-TEC project boxes
A ccrnptete hne o f modern enclo 
sures to give your neoocreueogear
professional appearance. They ar e
high Impact polystyrene With a
brushed alum mum trent
ME -W 4 " xl Q-3'16·· . 6-9 16" 14.00
DE-8 4 ' , ' x 8 ',," x 10-3 /B" 18.50
DE-14 4';,'" x 13 , " x 10 ... .. 25,00
JE-5 2-9/16" x 4-15/16 '" x 6" 7.00
JE-l0 2-9/16" x 10-3/16" x 6-9/1 6" 14 ,00

Order you rs today

-
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TEN·TEC 670 keyer
T hISISa solid sta te electronic Kever
made especially lo r use With the
ceotrv 21 C W tra nsce iver It has
adjustable speed.

29.00 Call for yours today

TEN·TEC 544
digital HF transceiver
The 544 features: • 3,5 to 30 MHz
coverage • Solid-stale • Instant
band change . a-cotecrvsteu F fil ter
• LED digi tal readout . 200W input
on all bands . WWV at l 0 & 15 MHz .
Fu ll C W break-in . "5" m eier and
SWR bridge . 100% duty cycle, full
power l o r RTTY & SSTV

869.00 li st C all for Quote

•

TEN·TEC KR-50
electronic keyer
• Speed range 6-50 wpm •
Weighting ratio range: 50-150% of
c lassic al dil length . Output: reed
relay. contact ratmg 15 VA , 400 V
max. • Sidetone: 500 Hz tone . Ol t &
dah memories with defeat switches

110.00 list Call for quote,

TEN-TEC Century 21
CW transceiver
Features: . Full break-in . 70 watts
Input • Send-state • Built- in
speaker e Receives CW or SSB •
Instant band change • Offset
receiver tumnq • Overload protec
tion . Sidetone with adjustable revet
• Regulated power supply . 80 thru
10 meters with crystals supplied.

299.00 list Call for quote

TEN-TEC Omni D
transceiver
Totally solid state. 160 101 0 meters. ;:;::::===__~::
L ED readout. VOXand PlT , buil t-in
squelch. built- in a-cos. CW/SSB ,- ---
fi lter, 2 speed break-in. power inpu t
20QW, 100% duty cycle, basic 12
VDC operation, and morel Optional
power supply 252M availab le ,

1069.00 us t. Call for quote.





VIBROPLEX
" the Original" standard
You can slow th is down to ten WPM
o r gear i t to a hig h ra te otspeed and
always keep the signal quali ty very
high, The standard has chromium
top parts and a grey base,

49.95 Call lor yours today

VIBROPLEX Champion
standard keyer
Heavy base to prevent walking. g rey
crystal basewuncnrormumnmsneo
top parts. W ithou t Circuit closer the
«ev er g iv es smoother even
operation and a Wide range ot
speeds.

46.50 Call l or yo urs today

VIBROPLEX
"The Original" deluxe
Can be stoeo 10 10 WPM or less or
geared to a high rate of speed
keepmg hIgh quality Signal, Dehn..e
model-polished chrome w.qeweteo
movement & grey base

59.95 Call lor yours today

VIBROPLEX Lighting
Bug standard keyer
The standard model qwes you the
sa me hIgh q uality Signals at all
speeds using the flat pendulum
model. It has polished ch romium
top parts and a g rey base.

49.95 Call for yours today

VIBROPLEX
Presentation
Super deluxe keyer
The lines! bug ever butlt wIth 24 K
gold-plated base to p. pa tented
jewel movement. II has a Wider
ra nge of speed because the Jewels In
the movement reduce friction and
maintain sm oother operation.

72.50 Call for yours today.

VIBROPLEX
vibro-keyer deluxe
An electronic transmitting uni t w ith
large size contacts main frame.
super finished parts. red l inger and
thumb pieces smooth trum on lever .
adjustable Deluxe finish .

58.50 Call lor yours today.

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A.or call 1-800-292-8668 In

Alabama tor our low pri ce quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

VIBROPLEX Lighting
Bug Keyer deluxe
For high quality signals at all speeds
use th is nat pendulum model The
deluxe has a polished chromium
base and top parts w ith a grey
c rystal base with a jeweled
movement.

59.95 Cal! for yo urs today.

VIBROPLEX
vibro-keyer
standard
An eiecnomc transmitting Unit w ith
large size contacts main frame,
super trmsnee parts. red linger and
thumb pieces smooth trumon lever,
adjustable standard finish

46.50 Call lo r yours today



HUSTLER
BBLT-144-A
5fa wave 2m antenna
Features: 34 dB gain over '.
wave length antenna, 200W FM
power rat ing . 52" high. trunk lip
mount, 1.1:1 SWR at resonance.
sturdy stainless steel impact
spring

34.95 Call l o r yours today,

HUSTLER SF-2
51" 2 meter. 'S wavelength.3AdB
gain over 'I. wave mobile,
Desig ned with ~" 24 base to fit
you r mount or awide selection 01
Hust ler mo unts. (Mount or cable
not included)

9.95 Call for yo urs today .

I

Call for yours today ,

Accessories include
RM 10 resonator 400 PEP 6.95
RM 15 resonator 400 PEP 7.95
RM 20 resonator 400 PEP 8.95
RM 40 resonator 400 PEP 14.95
RM 75 resonator 400 PEP 16.95
RM 80 resonator 400 PEP 17.95
BM-1 bu mper mount 15.95
RSS-2 resonator spring 5.95
00-1 quick disconnect 16.95
l -14-144 leedline 144" 4.95
l-14-240 leedline 240" 6.95
SSM-2 deck or

lender mount 18.95

SHAKESPEARE
magnetic mount
2m mobile antenna
This high Q base loading ccu is
silver plated copper , the spring
is stainless s teet enclosed In
fiberg lass. 'S wave eesrqn. 3 dB
gain wit h a power rat in g In
excess o f 500W. Inc ludes
con nector, 20 ' o f coax ca ble,
and base.

29.95 Order yours today .

Mount your antenna one
of 4 ways!
LM-T lM trunk lid mount 14.60
LM-MM magnetic mount 14.60
LM-GC gu tter clamp 14.60
LM-K ro of lop mount 6.95

A ll un its come with 17' AG A/U coax
cable

Call fo r yours today .------1

LARSEN LM-150 antenna
The famous 49" quadruple plated
stainless steer roo w ith high efficiency,
'iii wave length. 3 dB gain . Iraq range
144-174 M Hz. Comes w it h A llen
wrench and cutting chart l M-Q 'I.
wave antenna also available 2.65.

23.85 Call for yours today.--

HUSTLER MO-2
HF mobile antenna
Fold over masl lor quick and
easy interchange 01 resonators
or entenng a garage. When
operating the mast is held up
right wIth a sleeve clutch. 54"
mast serves as 'I. wave m
antenna stainless base threaded
to lit bumper mount. Also MO - l
lor deck or l ender mounti ng.

22.95 Call l or yours today .

Features a precision tuned con.
47" tapered stainless steel whip,
VSWA: less than 1.3. certified 3
dB gain , magnetic mount can
withstand winds up to 100 MPH.
A220 same as above except
rooftop moun t. 34.95

39.9 5 1isl Call lor quote.

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 In

Alabama for our low price quote. Sto re hours: 9:00 AM til 5:30 PM, Monday th ru Friday.

ANTLER
A280
2m mobile
antenna



TRS·SO OWNERS
Send-Receive RTTY & CW
• Aulo. send &. receive: RTTY &. CWo
• Complete hardware & sotlware.
• Connects 10 TRS·aO User Port & key/headphone jacks.
• 10 message memenes . 255 char. ea .
• Keyboard butler-allows IYlling ahead. $99.
• Uses buill-in PLL or nlemal TU. k "1
• Morse traineHandom Sltller words. '
• Includes hardware, easeene & manual. $129
• RequlI'u Level II Basic & 16K RAM. • d •

wire

~Q~f:1~.~~j~L~~A~~[]~~T~~A~~[]~-~-.-j-L--'·!E~P~ED'~'::;'~::';:ii';;r;:::1·u,. Max power for the $
Extends weak signal range

Base or mobile use
P.O. Bol 747 (S) Keyes. CA 95328 (209) 634-8888 1667·2888

DOVETRON
MPC·l000C
Multipath Correction
In-Band Diversity &
AFSK Tone Keyer

Amateur Net: $545.00

W~a t a combonal iOn ! Wes lcom's ne w 2'me te"
90 watt li nea' ampiil i ..r. cccptec Wl l~ W..atcoms
rugged ized 12 amp, DC po w..r SUPP l~ _ Now. base
or mo bIle, you 'U ~ave powe' 10' I ~a t wea~ SI gnal
wor~. A nalura l 10f l ~e OSCAR upion~ . T~e

ampllhel, mooel number 2M 15X90l. IS an add-on
unll, no internal ccooecucos or adtuslmenlS
r&quir..c . O perales an mooes; SSB; FMi AM .
AlTY: and . CW_ "micrOSlrlp" deSIgn prOVIdes
~Ig~ siabit ol ~ and optimum perlormance Over
...ode bandwodl~ _ The l augh DC pow", SUPPl~ .

mOdel numbe , RS-12A, has coonpuler Ilrade
componenls_ lOO~S g ,eat w' Ih liS matched
linear ampllloer! ThIS "Power Duo" ~as been
speCIally pnced tor a lImole<lllme. only . Order
tOday. and gel both uMs lor JUST $219

If not available from your local dealer
contact: ...- Wl1

Standard features include CONTINUOUSLY tuneable Mark and Space channels (1000
Hz to 3200 Hz), Dual Mode (MARK or FSK) Autostart and internal high revel neutral
loop keyer (20 to 60 ml). Both EIA and Mil FSK outputs are provided for direct
interface to microprocessor and video terminal peripherals.

BAnAM(RIC,lRD

• General
Communication
Industry
Marine VHF
Micro processor
crystals

.-maSl1!1 chalge
,~~..~••.<-

•
Send 10' for our lares r catalog
wr.re or phone lor more deraiis

2400 Cryst al Drive
FI. Myer s. Flon da 3390 1
all pho nes (813) 936-2397

~"

• CB
• CB standard
• 2 meier •
• Scanners •
• Amateur Bands _

easy
to

charge

JAN CRYSTALS
KEEP YOU

ON THE AIR

MPC·I000CR
Signal Regeneration &
Speed Conversion
Amateur Net: $645.00

627 FREMONT AVENUE
(P. O. BOX 267)
SOUTH PASADENA, CA. 91030DDVETRDN

...- 023

Mpc·I000R/
TSR·500
Dual UART Regeneration,
Speed Conversion, 200
Char. Memory, Word Cor·
recticn & DIGITAL
Autostart
Amateur Net: $895.00·

The Mpc·1000R;TSR-500 provides Preloading and Recirculation of the 200 character
FIFO Memory, a keyboard-controlled Word Correction circuit, Variable Character
Rate, Tee Dee Inhibit, BlankjLTRS Diddle, a Triple Tone-Pair AFSK Tone Keyer and a
Character Recognition/Speed Determination DIGITAL (DAS·100) Autostart mode.

"The Mpc·1000R is also available without a TSR assembly and functions as a Mpc.
1000C with a Triple Tone-Pair AFSK Tone Keyer. This "Basic-R" permits future ex
pansion with a TSR·100, TSR·200, TSR·200D or TSR·500 by simply lifting the lid
and plugging in the appropriate TSR assembly: Amateur Net (Basic·R): $595.00

Your QSl will bring complete specifications, or call : 213-682-3705.

A front panel switch permits internal TSR·2O(} Signal Regenerator·Speed convert
er assembly to electronically "gear-shift" between 60, 67, 75 and 100 WPM. All
incoming and outgoing signals are regenerated to less than 0.5% bias distortion .
Also available with DIGITAL Autostart (TSR·200D): Amateur Net: $695.00

'30 y" Reader Service-see page 211



Re<; . l req.

_..._-......'
taJIll ' II · .-..
_ • flO c.o.D..'

2088 Mo,lItic: Aft
MMllwd MA 02155
1(800) 225 4428
(817) 385-8280

Standard I leomi Healhkit l
Ken I Clegg I I'legency I
Wilson I VHFEnll l Orake I
Mo t o ro l a Hl·2 20 and
other,!
NOW ON~V " .00'" PAIAI

Barke< & W,lhamson. Inc.
10 Canal 51 B" slol. Pa, 19007
Telept>o.... , (215) 788-5581

iii~
[)

-~<;;) . -~.

l:!}

I
,_ ...-.-.,- • ~ - - - -'- • - •• - - -...... • - • • •.-- - - • ~ •

,.. ~_. •• - - ~ -..- - - - - ~ •._. - • - - • -_.• - - - - - ~.-- - • - - -,--- ........... - - •• ....._.. -_.---

Radio Electronics
TUfTS

...-.. "" ..", ._ ,,_ _ 110_ ..- ,,_ .. ...-- ..
e--; ... .... _""••- p ......., ...... JTI...-cT, • •_,_ .. . _

~n

Specifications for both switches

• Power 1 KW-2 KW PEP
• Impedenc e 50-75 ohms
• VSWR 1,2 :1 uptol50MHz
• Dimensions n." high, S" w ide, 3" deep
• Weight 1 lb.
• Mount Wall o r desk

.... BZ3 Available at your B&W dealer

Model593

• 2 P o le 2 P o s il ion
• Crou'all, 45db

(measured at 30
MHz)

Mode1594

• Sing'e Pol. 3
Position with
grounding 01 all
unused posit ions

• Cronl.II, (mea -
sured at 30 MHz) is -aec e between ad
Jilcent Gullets and 60 db between alter
nate outlets

• • m~~~~~~~~~~~~~~~~~~A"",•••
City

;",,'ImAR
4r1 TWO MElfA

J CRYSTALS

~lfnlME OUSAANYU I
M.k~Model _
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QSO Tape'and QXX Tape
now with simulated exams!

",. S33

$4950

1 · 5 $M,OO .
6 • 10 $lII.OO .
11 • up SlI4.00 ...

"" --'00-_....
~ --
_.__..-:e.

"""'T"" " co, .._",...

only

$4.95e3.
$20.95
with o"" il"IOI" and key

ELECTRONICS
P .O .»ClX , U'WNOALE, =UF,
90200 ' ;:" :;OJ :;076-"887

... S10

- ".--.--_._-"'_......_---- .-
~--_ ....--........_-~
~----- --........-_._-""..-,-----.._._---.._..,..----• "'0

-

SPECIFICATIONS;-_._--... ,..,--"""' - _.,- "'.._ -,..""' --~----., ....---...,"'....~- '._- ...
""" " """'"""-.,.",....
"" " -""' '' -

Speciel Purchese:

K.l! KANTRONICS
The Lightweight Champs.

1202 EaS! 23rd St,,,,,, f>hon<, .913 842.7745
Lawrerce. Kansas 66044
We occepI VI,"" Master CMrge. chOock ~rd money CII'deN

Get prepared!
To pass the new FC C c o d e exams. you'll need to identify
unusual names. places, antenna heights, rig types and a
variety of other items garnered from simulated QSOs .

Now you can really study for the current exams with the
Kantronics QSO Tape, (7V2, 10 , 13 and 15 WPM, or 13
WPM only) or the QXX Tape (20, 23 and 26 WPM). These
C -60 cassettes generate computer-perfect "on-the-air"
transmissions, and include a text key and simulated
exam for self·lesting .

If you've used these tapes before, you1l be glad to know we've
introduced the QSO-2 Tape and QXX·2 Tape. in the same
format! There's no better way to study for the F C C
exams!

Kantronics Speed Building Kit

...".., ..-.-._.......,.of__"-_ _,.,...."."'-... """_""'----00 .... on-"''-__ ,.., , _ .._-..-
"" '" ..".'"

ITT NORTH ELECTRIC N13012A
POWER SUPPLY

theW6TOG *
RECEIVER MODIFICATION KITS
INCREASE SELECTIVITY . IMPROVE SENSITIVITY

LOWER INTERNAL NOISE
IMPROVE NOISE BLANKER OPERATION

COMBAT BLOCKING FROM LOCAL SIGNALS
T5·520 KIT $27.50 FT·IOI SERIES KIT , .. $32.50
T5·5205 KIT . , 32.50 FR-IO! SERIES KIT 34.50
15-820 & 8205 KIT . 34.50 FT-301 SERIES KIT . . 34.50
R-599 ND KIT . 27.50 FT-90l SERIES KIT . _. 3450

EXPUCrr INSTRUCTIONS MAKE MODIRCAllON A CINCH

*IT'S MAGIC. ..
IT'S "MAGICOM"

PROCESSOR MODIFICATION KIT
IMPROVES AUDIO PUNCH

IMPROVES PROCESSED SPEECH QUALITY
Converts TS-820 / 8205 speech processor from RF

compressor to RF clipper $27.50
RFspeech processor for T5-520 / 5205 $42.50

The "MAGICOM" RF processor module provides up to
6dB increase in output with smooth, clean,

non-distorted audio and more penetration for those
pile-ups.

ENDORSED BY W6TOG AND BIG GUN DXeTsWORlD WIDE

*theW6TOG *
INTERNAL ELECTRONIC KEVER

FOR ALL AMATEUR TRANSMI1TERS OR
TRANSCEIVERS USING GRID BLOCK KEYING

• No holes mounting with T$-820 Series
• Mounting options for T5-520, T5-5205, IT-1OI

Series, TR4 Series, T4X Series, T-599 Series and
325 Series.

• C-MOS DESIGN - Dot and dash memory - full
iambic or manual operation.

• Simple installation *
THE S-F REJEKTOR

FILTER
AN INTEGRATED CIRCUIT
ACTIVE BANDPASS FILTER

FOR PROCESSED RECEIVER AUDIO
• Separate active filter elements

for cvJ and 5SB audio output sl;,ge
• 8 ohm input and output impedance
• Headphone jack for convenience

• ON CW: from 500 hz to 100 hz, variable
• ON 5SB: 2 Khz fixed bandwidth

• Rejects unwanted signal better than 60 dB
• Designed for today's tra nsceivers

or yesterday's older equipment $49.50
· WELL KNOWN DX.,. WITH OVER 30J COUNTRIES CONFlRMED,

132 V" Reeder Service-see page 211



The ONLY thing you
need to know about

300
Plus

Watts
2 Meters!

aRUTE

on

THE FIRST CHOICE IN

REPEATER CONTROL
The Power and Flexibility of M icroprocessor Technology

AUlOPATCH, RE VERSE PATCH, SMART 10, ACCES S CO DE
MUTING, MORSE CODE ANNOUNCEMENTS, flE XIBLE
FUNCTION TIMEOUT, COURTESY TONE, ltNKING,
CONTROL OP. FUNCTIONS, TWEl VE USER FUNCTIONS,
... AND MUCH MORE.

Coli o r wr ite fo r s pecifi ca t io ns :

MICRO CONTROL SPECIALTIES (617) 372-3442
..- Meg 2 3 ElM PARK GRO VEl AND , MA. 018 34

-

... 01 2

Mod,l 6869

AUXILIARY POWER
for Emergency or Portable Operation

light wt. Portable Alternator. Stand·by power for Ham
Equipment, household needs during power outages or
operation in remote areas, Operates lighting,
refrigera tors, heal ing sys tems or other appliances in
cluding freq sensi tive loads such as TV sets. induc·
tion motors and uuorescent hi ll ts_ Scftd.State
voltage tegulaticn. 3750W rating; 25% surge
capacity. 1201240V at J1.3/15.6A. 8 HP/3600 RPM
B&S engine, Alternator draws just ellOugh engine cut
put to meet load resulting in up to 25% fuel savings.
low interference. Advanced design. Dr ip"proof con
structron protects Windings 110m fain and dirt asscr
ing long life. One year warranty by rnanutacturer.
30'l ~ 18"Wl 19"H. 128 Ibs Shipped via Truck
PREPAID (No erea charges) .. $659.95

Electr ic Start , , , , .. $110.00
Batt er~ Charging, , , , . . . . 11.00
Sclark Arrest Muffler , , . . . . . . . 21.00

MOdels available with 1350 to 7000 wall ra tings.
Write lor OU f Quote and addi tional information,

Maslercharge or VISA accepted

OUTDOOR OUTFITTERS
705 Elm Ct. Waukesha, WI 53186

Ph. 1-414-542-7772 . Ken, N9KS - Mgr.

All mocIltIs
lQilibl.
with thew
pluc-inDIItiom

alphB o n eltd.

,r;f!;:'J !::<l::J
.~-

. • f_ P.. l:.ntnJI

t,';S
P'hI,.;. Pr....p

For boosting ~our hand-held's
signal. or to deliver a pileup
clUnching signal when the
band's just opening, Alph I alPha a
One .bas tile amplifier you're ~~ I
looking for. More than 30 dif- ; :..:.-J ~_" ..' J
teeet models 10 match rour m ,,.;..",-~··,,,-,
crecse need . _ ", ' , r,-,

~ 25 Witt "mini"..- A17

Popular 2-Meter Models

• 2. 1Y. and % meier models
• Models from 25 10 3 00 plus watts out
• Models from 1 to 35 watt drive power
• f ull band coverage - even 4 20 ·450 MHz!
• Bias switching for fully

linear sse operation (plug·in option)
• Harmonic -free striplina

output filte ring
• Low-noise receiver pre-amp

(plug-in option)
• Local or remote control

(plug-in option)

-- Drl•• Nomine.
""~Numb... ..... Outp ut

146C225 1·5 W 15 W $ 54.95
146C1070 5·14 W /O W 139.95
146C10160 5·14 W 160 W 229.95
146C2300 1·5 W 300 W 379.95
146C25300 15·:JS W ' DO W 339.95

• Highest Du al ity with gold MIL
C-3098 Proc es s

And, order To !! free 1-800-654·8850

• Aek for Sentr y Technology Manual

Quartz Crystals

15: 1-405-224-6780

• Best del ivery plus Emergency Ser
vice wit h Guaranteed Delivery
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..... K 14

56495
. 5 14 ,9 5
$19.95

196 FRONT STREET
SCtTUATE MA 0206 6

6 17-54 5-9700

Send 10: Key Electronic.
P.O. Box 3506

S<::henotelldy, NY 12303

Other Regency models at
similar savi ngs -send for list

. fuIl I Z8 C!1d'M I ~, ASCIi . Trl·MoMMOSEn
~Qdlog • MQSlDTUTTl Compal lbl~ OYtpul •
Two-K~y Ro l lov~f • l~~1 dnd Pul..., Slrob~ •
SIllft dod Alp~d lo~k • SeI~Udbl~ r d'"Y •
ro.l tlv~ 0' N~gatlv~ logic ' All N~w , OEM
Grdd~ Compon~nl' • Gold Conldc!. low
Boun~e Key Swlt~h~ , • Rugg~ G-IO rrlot~

Circuit Bo.\rd • low row~, Consumpt ion, ..
dnd Mor~

Mod~ 1 756 K~ybodrd Kit
Mod~1 701 rl a"lc [oclow'e
Mod~1 70Z Sl eel Eodo.ur~.

********************

Keym Electronics

: ..Mass. res idents p lease add 5% tax • • :

Bearcat® 250

~
Full ASCll Prol. l l tonll
K~bolrd Kn, Model15e

Send lor I;:ll.logue 01 other NEW me,,:h.ndl..,
Semll, Socketl, ICI . Rei ., Capa, and MO RE.

N,Y.S . Residents Ad d 4% setee Tax

DISCOUNT SCA NN ERS
• ••• • • •• •••••••••• • •• • •••••• •• •••••••

~ The '{oUd\:Y ~
• •• •• •• •• •• •• •• •• •• •• •· " "" .
~ $ 255.00 Prepa id ~~"'l- ~
• USA •• •
: CHECK. M.O ., MASTERCHARGE, VISA :
• •
• •
: BAY-COM v",, :
••••••••••••••••••

MODEL:V350

FOR BASE STATION
&

REPEATER USE

o New Equipment
o Used Gear
o Friendly Advice

EORoERpHoNE

300 W"tts Output
350 W. m. Out"",
400 W ImBOut.....

Buot-inAC Po...-s<>ppt<,o , " 51230VAC

Buolt~n 1~W Co• • "" TIl'! R....v

!!OdS down aN Harmon",.
60dB down o.SovOOu<I

10 Wons (lOWl or 350 w.". {t-<IGHI

Fron, P. ne< Al' Mode Set loo"",'or
Con\I8COOn S S8."", DIY
M,""," f' 3S or f236 """,,~.d for
con"nuo". FM .,"""""""

80"·., T.... ""<>-S....itch lor Fa" c;o.,,,ol
+ 13Volt ., 3 Amp<!"'" 0" R9,,, P._

H~A.np!".... _ H....''''''~ Top
Aa......,bIy jo. _osv A<,c"""",,">tv .od 5&",,,,.

52 POUr<ls, 24 """ II' 8ma
17 .9 .13"; 432 .20:1 . 3JO rn.n

Bench M""",,"I;I. Rubbe< !lu,",,,,,'"
Recl< M ouot'ng. 19" Adllptor K;' lO PT'ONA U

SO-239-UHF

S895.00 FOB Faclory

Power Qu,,,,,, 5'''''00'
M oo, . ""O. l'ghted

eo-.

W8;g<..

S izelw . H .Dl

M ount ing

T_',",u'" eoot<oj
Aux".", o.rto<rt
Deo.ign LAy""'.

~..
USA Price

F_.....ro:y " """" 144-1 48MHz; No T.....;,-,g
Po.,,,'..OvtpVI, M~ ., 350,04OO W_

Circuil'V Fully T,,,,,,,,,,,oromd

M O<les o f 0""'8'''''' A M-F M.SSa-ew_RTTY

Duly Cydo
a..,,,,Typical,

ew"..s''''''''
'2 Wa..alnpo.n
15W. tts lnput

~W;ring

TII'l S....;,cl"N"lI

""~

JEll[ RF POWER LABS, INC. v," ~
PONER 1 101 3- 11 atn~"".N . e " 1( ;'~ '.nd,W••~;og'oo 98033 . Tel"'P'h"". '(2061822-1251' TElex " o. 32·11M2

"'F

SPECIFICATIONS:

3/4 KILOWATT DC INPUT
ALL MODE VHF AMPLIFIER

JUST GETTING ON THE AIR?

Bee Adirandack far

b\@) 0~@J lm @J&[£~ =::~~y
Amateur Headquarters for the Northeast

18 5-1 91 Wes t Main Street . P.O. Box 88
Amsterdam . N Y. 120 10 Tel. (5 18) 842-8350
Just 5 minutes from N.Y. Thruway-Exit 27

On ly$3 19.00 plus $S.OO U.P.S.shipping.
Quantity discounts available!

Order toll free (800) 521·4414
or (313) 994-4444. Circle CS on reader's
service ca rd for a free catalog or write us
at Box 1002, Ann Arbor, Michigan 481 06

4~OMMUNICATIONS
"ELECTRONICS'· vc>

********************
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NEW YORK
Barry Electron ics , New York, N Y 1001 2 , Ph . 21 2 -925 ·7000
Delmar E lectronics, W. Ba bylo n , LI , N Y 1 1 7 0 4, Ph. 516-4 2 0 ·1234
VHF Comm u nications, Jamestown, NY 14701 , Ph . 71 6 ·664·6345

OHIO
Universal Am ateu, Ra dio, Re y noldsb u rg, (Co lu mbus) O h io 4 3068

Ph. 6 14-866-4 267

OKLAHOMA
Oerrick Electro n ics, Bro ken Arrow , O K 7 4 0 12, Ph . 9 18 -251 -9 9 23

PENNSYLVANIA
la Rue Electro nics, Scranto n, PA 18509, P h. 717-343-2124

SOUT H DAKOTA
Burghardt Amateur Cent e r, Wa t er t o w n, SO 5720 1, Ph. 6 05-886-731 4

TEXAS
AG L E lect ronics, Dalles, TX 75234, Ph. 21 4-24 1-64 14
Mad lson E lectro nics Supply, Ho usto n , T X 7 7002 , Ph. 71 3- 6 58-0268

VIRGINIA
Radio Commun ication., Roanok e, VA 2401 6 , Ph . 703 ·342 ·851 3

WA SHINGTO N
A-B-C Communications, Seattle, W A 98155, Ph. 206-364 -830 0

WISCONSIN
Amat B<.lr Electronic Supply, Milwaukee, WI 532 16, Ph. 414·442·4200

CANADA
8ytown Meri ne Ltd., Ottawa, O nta riO, Can . K2H 7V1. Ph. 6 13 -82 0-6 9 10
Traeger Distributors, Richmond, BC, Can . V6X 2 A7 , Ph. 6 0 4-278- 15 4 1

AVAILABLE ONLY AT THESE AUTHORIZED DEALERS

NEVADA
Communications Ce nter West, L.as Veges, NV 8 9106 , Ph. 702-64 7-31 14

CA LI FORNIA
C & A etect-cnre Enterprises. Carson, CA 90745. Ph. 213-834 -6868
Tele-Com Electronics, San JO$El, CA 95121, Ph. 4 0 8-2 74-447 9
Zackit Corporetion, Vallejo, CA 9 4590, 707 -644-6676

COLORADO
A.E .S. Communications, Wes-Com. COloradO Springs, CO 80909,

Ph . 303·475·7050

FLORI DA
Amateur Electronic Supply, Orlando, FL 32803, Ph. 305-894-3238
N & G Distributing, Miami, FL 33126, Ph . 305-592-9685
VHF /JAX, Orange Pa rk, FL 32073, Ph . 904-264·7176

GEORGIA
Creative Electronics, Mariena, GA 30065, Ph. 4 04-9 71 -2 1 2 2

IL LINOIS
Klaus Radio , Peoria, IL 6 161 4, Ph. 309-691-484 0
Spectronics, Oak Park, I L 60304, Ph. 312-848-6777

IOWA
Bob Smith Electronics, Fort Dodge,fA 50501, Ph . 5 15-576-3886

MASSACHUSETTS
Tufts Radio Electronics, Medford, MA 02 155, Ph. 6 17 ·395-8280

M ICHIGAN
Adams Oistr ibut ing, Datroit, M I 48228, Ph. 313-584 -4640
The Ham Shack, Kentwood , MI49508, Ph. 6 16-531-1976

MINNESOTA
PAL Electronics, Minneapolis, MN 55412 , Ph. 6 12-521 ·4662

MISSOURI
Alpha Ele ct ro n ic L.abs, Co lumbia, MO 65201 , Ph. 31 4-449-1362

NEBRA SKA
Communications Center, Lincoln; N E 68504, Ph. 4 0 2 ·466 ·3 7 3 3

Vh, engineering
DIVISION OF BROWNIAN ELECTRONICS CORP.

Prices and specifications subject to change without notice.

"".. Reed'" Service-see page 21J 135



Don Davis
107 Oakdale Dr.
Warner Robins GA 31093

The Filcher Foiler Revisited
- vehicular protection

The best news for hot rods since the green light.

Fig. 1.

Fig. 3. For use with existing
horns without horn relay or
to use sirens, bells, or add
on horn.

o r hood switch is closed.
The size of this diode is not
very critical. but it should
be at least 25 V piv and
have a cu rrent rating
capable of hand ling the
relay coil. Notice the con
figuration of the la tching
circu it fo r rel ay Kl . This
corrected design ensures
that the re lay will latch by
pos itive ly ho lding the re lay
closed fo r as lo ng as a
switch is closed, which will
be more th an long eno ug h
for th e a rmatu re to contact
its la tch ing contact. Mr.
Hel vey's p rob lem with the
relay buzz ing rat her than
latching is not due to a
defect ive relay, but ra the r
to t rying to have the re lay
do something it wasn 't
designed to do.

Two different methods
of activating an a larm
device are shown in my
schematic: 1) using the ex
isting car horns, where the

Fig. 2. For use with existing
car horns with horn re la y.

lined here .
My hot ro d and my

Mustang were both wired
the same, insofar as the
cou rtesy lamps u se
switched 12 volts from the
door switch while t he other
side of the lamp is ground
ed . Ca r ma nufactu rers,
however, be ing what they
are, have probably made
ca rs where the lam p is a t 12
vo lts o n o ne side and uses a
sw itc hed ground o n t he
other side. If yo ur ca r fal ls
in the la tter ca tegory, si m
p ly reverse the groun ds
a nd 12-volt sou rces o n t he
large schematic (not the
two smalle r a larm sc he
matics), and reverse the
polar ity of d iode 0 1. I have
made provision in my
system for hood and trunk
switches; howeve r, any
number of extra switches
may be used .

Iso la tion diode 01 has
been included to prevent
the courtesy lights from
coming on when the trunk

Davis wasn't crazy, and,
yes, it was undoubtedly go
ing to be faster with dua l
light switches! Afte r
pretend ing mto go berserk
and c hasing all t he
youngsters away, I went in
side to reread t he art icle
and see jus t why I was in
sta lling anothe r set of door
switches.

The ve ry first thing I
di scovered , whic h was in
cidenta l to my quest, was
that th e relay as sho wn is
not in a true latch ing-type
conf igu ra t io n. The next
thing I di scovered is tha t
most vans don' t have doo r
switches for the cou rtesy
light s al ready install e d .
Hence Mr. He lvey's in
sta llation. Well, the Bondo
job o n the doorpo st wasn't
too difficult and neither is
the new ala rm system out-

A ft e r re a d i n g Mr .
Helvey 's artic le

("Filcher Foiler Car Alarm,"
7J Magazine, Dec., 1977), I
decided that it was just
what I needed to protect
myoid Ford hot rod with its
c hrome-p lated e ngine ,
d ual quads , custom
ga uges, etc. Being a mid
d le-aged hot-rodder in a
ne ighbo rhood full o f
fi f t e e n -v e a r-ol d s wi ll
a lmost a lways ensure a
good-sized aud ience fo r
my car projec ts . This day
was no exception .

The first thing I did was
purc hase a ll the req uired
pa rts, incl ud ing the door
switc hes . Upo n com
pletion of o ne door jamb, I
overheard a suppo rtive
te n-yea r-old te lling his
o lder brother in no un
certain terms that, no, Mr.
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Parts List

Dl 50 V 3 A silicon recti fier (Radio Shack
276-1141) S .69

Fl 1 Tung 501552 heavy-dut y flasher (Auto
Part s Store) 2.50

K1 , K2 DPOT 12 V relay 10 A con tact s m ini-
mum (275-208) 4.99; 9.98

51,52 Contact switch (for trunk and hood)
(275-513) 1.49; 2.98

S3 SPST locking swi tch and ke y (275·511) 7.95
S4 SPST toggle swi tch (mode se lection)

(275-701) .99

ho rns a re o perated from a
horn relay in the ca r, and 2)
using the existing ca r ho rns
whe re there is no horn
rel ay (as in the ca se of most
mid-60s Ford products) o r
for using a siren. bell , add
on ho rn, etc . Both above
circu its are shown with a
he a vy-d u ty a utomotive
flas he r insta lled to provide
a beeping a la rm, ra ther
than a continuous tone . A
switc h (54) is included to
cha nge from beep ing to

Lee Reed W4RBL
1406 Raitton Street
Memphis TN 38J/J

cont inuo us tone . If no t
desired, this feature may of
course be de leted entirel y.
thereby el imina t ing 54, the
flas he r, and re lay K2 fro m
the ci rcu it. K2 is req uired
only because the large cur
re nt d rain of the horns will
not permit the flas her to
operate p rope rly and will
bu rn out the flashe r ve ry
q uick ly.

One last no te : Use only a
12-vo lt sou rce capable of
su p plyi ng hig h c u rre nt

(cigarette lighte r, batte ry
term ina l. e tc.L and use a
heavy-gauge wire for a ll

wiring. This will prevent an
e lectrica l fire, whic h in a
car is ve ry dange rous .

Build An Economy

Zener Checker

- versatile test rig

Why not do it right!

Fig. 1. Zener checker schematic diagram.

ALLI(; ATOR

"' "' CL IP S.. ..,. 200 V " . •-/

~O..F ®DPO~ecv
120VAC

"' ow

'" ~,...
-

The device shown in Fig.
1 was developed to

check zener diodes but it
has also been found useful
fo r other purposes.

With no load ac ross the
alligator cli ps, th e panel
meter will read about SO
volts. With a silicon rectifi
er across the cl ips, t he

meter will still read 50
volt s fo r one position of
the switc h but only .b volt
fo r the othe r posit io n. Note
tha t the switch is cross
connec ted to pro vide volt
age reve rsa l ac ross t he
diode .

Whe n the all igator cl ips
are connected to a zener

diode, t he meter will read
.& vo lt fo r one position of
t he switc h. but fo r the
other position it will re ad
the rated zener voltage up
to a maximum of SO volts.

A third use is to c heck
the to tal forwa rd voltage
across a st ring o f se ries
connec ted recti fie rs with
o ut a pp lying powe r. This
wo uld be about .6 vo lt pe r
rect if ie r. Th is che ck could
not be made with most
VOMs be cause the ir o hm
meter source vo ltage is not
hi gh enough.

This device should not
be used to check german;·

um diodes un less the sup
ply voltage is red uced . This
can be done by forwa rd bi
asing a silicon recti fier to
obtai n a .b-vol t sou rce .
The n the germanium can
be connected across the
.6-vo lt source in both for
wa rd a nd reverse direc
tions to see if the meter
re ading wil l d rop to .2 vo lt
in t he conduct ing direc
tio n.

A SO-vo lt pane l meter is
probab ly optimum for this
checke r. However, othe r
voltages could be used if
the va lues of R1 and R2 are
cha nged .
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SCR1000
The Repeater 01 Your Dreamsl

Shown In Optional Cabinet

The SC R1000- simply the fines t repeater available on
the ma rk et - abso lute ly TO P QUA LI TYth rou gh ou t . ..
and o fte n compa red to (lesse r fea tu red) uni ts se lling
for 2-3 times the pri ce ! This is a 30 Wt. unit, with a ve ry
se nsit ive & se lec t ive re ceiver. Inc luded is a built-i n AC
Supply NE W Ex panded Memory CW lDer, fu ll mete r
ing and li ghted status ind icators/co ntrol push-butto ns

lcrysta ls, loca l mic, etc . Inciden tally, we have designed
every board and sub-assembly in the SCR1000 specdi·
cally for 100% continuous duty Repeater Service in ex
treme environments. (- 30 to + 60° C.) We use only
professional Quality boards -Not " t ra nsce ive r", o r
cheap " kit type" boa rds!

lo in the thousands of very pleased Spec Comm custom
ers world-wide who are using our gea r- knowled ge
able Amateur Radio groups, Commercial 2X Radio
users, Military & Government Agencies, Red Cross,
Unive rsities, etc.

So, make your dream a real ity ... Call o r write Spec
Comm today! Give us all of your re pe a ter system re
q uirements-whether modes t . .. o r "S upe r De luxe. "
and let us give you a Quote on the entire sys tem!

The Spec Co mm Repeater System ... a sound, long
te rm inve stment-for those who demand the finest !
Ava il ab le o nly by d irec t factory order. Get yo ur o rde r
in A.S,A. P!

;4CJai1a&e Wit/e ()ptioHat
?~~c.e()<4

7)~;4~!

• Full Autopatch, w ith or w ithout reverse patch,
and " Land li ne" or Radio Remote Control of the
Repeat er.

• Radio and/or Landline TouchTone™ Remote
Control of such repealer functions as HIILO
Power; Patch Inh ibiUResel ; Switch 10 Tracks:
Repeater ON/OFF; PL ON/OFF, etc.

• 65 WI. Tra nsmitter!
• " PL'··Cr e s s; Hll lO Pwr.; MUlti-Freq .
• Up to 4 dilleren! IDs; Automatic switching 10

" Emergency Power 10 " when on battery pwr.
e uure-snarp 10 Pole Xisl Filter; Xml r. Xisl

oven - for the " ult imate" in stability .
• Timeout- Timer Reset Tone Annunciator
• And many other " custom-designed" options

per your request-such as auxiliary receivers.
radio links, etc. Please Inquire.

Alo ng with a complete line of Repeater
Syste m Accessories ... such as: The Fin
est Duplexers, Cavit ies, Cabine ts from 7"
to 7', Antennas, "Hardline," Cables, e tc .

2Mtr. &< 220ltfHz
( 4 5 0 MHz Soon1)

- -, ~ .

Rear View of SCR1000
Receiver- Left. Transmitt er- Right.
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6, & 1 2 Chan.: 2M &

220 M Hz.

5-25 W t.; 2,

Write o r call
for fu rthe r info .

MobilelPortablefBase
Tr a ns c el ve t s als o

ava ilab le!• Supplied with :l: .GOOS%. In
I_tional prKlalon XlII I• •
local rnic .. & FL·' P,.
.-~.

• BuiK';" CW IDlr- Low cor
rent draw, 250 bi t PROM
M e m o ry ! Ad ju st a b l e
speed, pilch. t,me. etc.

• J ilek. P ro . tded fo r
Remo le Conlrol. Aut o 
Pat ch, DC out . AF in/out,
COR SWI tch. etc .

• True Filii - For Rp r AudIO
so good. " /1 sOl/nds ',ke
direct " "

eli9hted pus h·buttons lo r
con trol/l esl functions &
s ta tu. illdicatofs .

• S tll'. 01 lhit Art CMOS
con trol logic & timers
No Rela., problems'

E~ c l u . ive Spec Comm
MOSFETIHot Carrier Diode
rcvr. !,ont end-reduces
'dense' &0 1M problems!

• Built.jn Ae Supply w/in
stan! b lry, s wilChoYer lor
emergeocy pwr. ( ...Trickel
Chgr.l

NOW Fully "Commercial"-
U'e Me /P=id t6~ tkt t4e Se~1000 i4_

-'lee 7~Acujtted"/n ' Setwlee <IHdot
~Mt4 21. FI. s« 91. ad 931

SCR1000 SRecifications
RF Output ... 30 WaUs typo
lo linde V$WR prool
Sen.il l.;1)' . 0.3uV/2Oo:l8 0 1
Selec li.,ily-6dB . :l: 65 kHz;

·75<18 C :l: 15kHz;
·l00d S O :tJO kHl.

lncl""', I) Pole XI. I FUr.
Sh arp er 10 Pole F lt r .
... " a il able.)

FEATURES
• Fu ll Meteri"'il 0 1 c ritical

levels.
• Front Pi nel Controls lor

limen & AF levels

SPEC COMM REPEATER BOARDS, SUB"ASSEMBLIES & ACCESSORIES

TTC100 TOUCHTONE™
CONTROL BOARD

SCT110 Xmtr/Exc il er Board
• 7 or 10 Wts , OUIpui 100% Duly Cycle!
• Inl ,nite VSWA prool
I T,ue FM IOf e xc, aud io Qua lily
I New Des ig n - spec ilically lor continuous rptr

se 'v,ce
I Very low in "white noise "
a Spu. ious · 70 d B
a With .0005 '/0 xla l, $135.00
a BA·10 JO Wl. Amp board'" Heal S ink. 3 sec. I F'F

& . ei. pWI. sensor. $51.95

SCT1 10 Transmitter Assembly
• scn 10 mounted in smercec ho using
a Same as us-ed on SCAlOOO
I Compie lely asmbld, wIF,T. ca ps, 50239 conn.
. 7 or 10 WI. un,t $199.95. Add S68.oo lo r JO WI

unit

TTC100 reucntceet Contro l Board
a 3 d ig'l ON. 3 d igil OFF conlrol o t a S"1(l1e

' e pea t'" luncllOr1 . Or , 2 lunction s ON C2 d,g ' lS
.....c hl "" t h 1 d'g'l (each) OFF,

• Can be used 10 pull in a re lay , Irigoer logic, etc.
a TYPically us-ed lor Aplf. ONIOF F, HUl O Pw' "

P L. ON/OFF. Palcfllnfl'b,tlResel , ere.
a St l ble . I nt "lalsing <les'On. 55. Um ,1 on a ccess
1 185 00 1$12!>.00 ,nst. " ck d . 001 in SCR1000 j

FL·6

send lor Data Sheets !
(Sh ip.JHandl,- S3, 75 PA re sidents add 6 % tax)

TX
ASSY.

"--
•••

CTC100 CORfTimer/Control Board
a Com pte te COA circu' try
a Carrier 'H a ng' & T,O, T,mers
• Aemole oml' . tnhibitJAeset conl,ot
I Provis io n lor panel control s w,tcheS " t<lmpS
• 100% Sol id Slate CMOS lOgic
a Many o lneo' lea lu res $35 ,00

Fl·6 Rcvr. Front·End Preselector
a 6 Hi 0 AesonalOfs wi th FET preamp,

a Provide s tremendo us rejec tio n 01 -cut-or.baoc '
sig nals wlo ut Ihe usua l toss! Can etten be used
ins tead 01 ta ,ge, e xpens ive ca.ity filte rs

• Extremely hel pfu l a l sil es with many nearby
VHF transmillers

• Gain : apx. 10 dB
• Seleclivity: - 20 dB @ :t 2,0 MHz; - 60 d B '"

'" 6 MHz (IYP.). 585 ,00

10250 CW 10 & Audio Mixer Board
I Ad luslable 'O toni!. speed, level . t,mlng cyCle
• • Inpul AF M,.", " local MlC amp,
• CO A input ... om l1 , hold c"cu,IS.
a CMOS log iC; PROM meonory-250 bilS/chan.
a Up 10 . d iU",enl to chan ...,'S '
• Ma ny othe r lea t u res . Prog ra mma-d S6S,OO

(1 cna.n_1 A",n Chan 56.00 ea
a local MtC: $18 .95

TRA·1 Timer Reset Annunciator Board
a Puts o ut a lone " bee p" on rpl', xml" apx , 1 sec ,

a fte r rcve . s igna l d rops _ Ihus allowing lime
10. breakers

a Aesel s .p lf. lim&-(lul lim." when tone is emilled
a Ad juslab te lime delay and tone dura tion
a Fo. us e with CTC 100 a nd t0100/25O
a $20.95 (Add $18 .00 lo r inst " ck. oo t In

SCR1000)

These ere Pro f~"ionolll " Commerci.l l Creae" Units _ Deliignoo lor 1_lreffl(' I nvironmenrs (- 30 to
All equipment 85S1II1,b1.d & t es1ed. For 2M & 220 MHz.

SCR100
BOARD

SCR100 Receiver Board
• Wide d yn lmlc rlnge ! Reduce l o ve rlOl d,

'desense', I nd 1M,
• s ees 0.3 uVl20 dB 0 1 typ ,
• Sei. -&lB @ :t 6.5 KHz , ·9Od B @ :t 30KH z,

(' 11Od B wlopt 8 Pole Fllq 10 POle FUr Ava ' i.
. 'S Mete r' OutpuI,

Exc. a ud io Qual ily' Fast SquelCh! $125,00 wldl l.
8 Pole Fllr. IHig h ly 'ecom mended, ) $15.00

SCR100 Receiver Assembly
• SCR100 mounted in Shielded housing
• Same as used on SCR1000
• Comple tely I s mhld , wIF,T, capa, 50239 conn "

AF GAI N POT, e tc . $195.00

SCAP Autopatch Board
• Provi~ all baSiC aulop,t lCn luncI,on s
a see 00' Dec. 73 Ad lor dela,ls , S22!>,OO

COMMUNICATIONS ~"

RPCM Board
I Used wiSCAP boao.d10 provode·' R.....",se Palcn"

and land~ i..., contfO! 0 1 rplI .
a Inct udes lind ti..., '·ans"'erlng" c ireu ,lry , 519,95

WP641 Duplexer
• Superior Baond Pa S$lBand Rejllel design
a Provides g.ea l 'Illlel'on 01 -out-ct- band"

signats
• h lfeme!y easy to adtust
a _ 93dB Iyp iSO/allon $1.95 00 (Iully ekd out

..rSCRlOOOl

MOBILE/PORTABLE TRANSCE'VERS ALSO AVA'LABLE. 5-25 wr., 2M & 220 MHz!

---------- Norristown, PA 19401 • (215) 631·1710------------,
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Loren Carlberg WBjWDG
2423 Canterbury
Muskogee OK 74401

Alaskan Adventure
- stalking the elusive Kl7

If you cra nk up you r perseverance, you can W A S.

Yep, I got Ala ska ! After
a solid yea r of fru stra

tion , anxiety, and keen
disappointment, I finally
corra lled a KL7 station .

I believe Reader's Diges t
said that Alaska has some
th ing like thirty-seven
million acres of la nd , and
the Callbook shows some
thing like fifteen hundred
amateur radio stations hav
ing KL7 calls , , . so it looks
like getting Alaska wou ld
be about as ha rd as hitti ng
Texas with a seven and a
ha lf ga llon hat.

Well, believe me, it
ain't! The first thing I d id
was set up a sked with a
station at the North Pole. I
had al ready wo rked
Hawai i and Austra lia , plus
a few other OX points of in
te rest, so, with asked,
things would be easy and I
cou ld spend more time on
Delaware and the Dakotas .
But t he sked just d idn't
come off as expected ...
three times each week
KL71UM and I would tos s

'40

CQs back and forth at each
ot her, but none of t he m
made connections in a
faithful six months of ef
fort. One by one, the other
sta tes came droppi ng in
un t il I was down to
Delaware and Alas ka .. .
and try as I would, I just
couldn't find t he range.

A fu nny th ing happened
on t he way to WAS,
howeve r . . . I was glued to
the CW bands, and one day
I heard a CQ that ended:
" CQ. CQ . CQ d e LA
WARE!" I went back to
him, not being sure where
LA was, nor what count ry
had cal ls without numbe rs.
The Callbook sa id that LA
was Norway, but t hey had
a number afte r t he
" LA" . , . so I assu med I
had read 3 into a W ...
missing a few d its in the
tra nsla t ion. Cou ld happen!
So I cal led and ca lled . . .
no rep ly. Then I to ld my
friend WBSWDD about it,
and he said he had heard
t he sa me s t a t io n b ut
couldn't get it to come

back, We agreed it was
No rway . .. an d let it go a t
that. Finall y I lan ded a
Delaware stat ion, and it
was t hen and o nly t he n
that I realized the CQ I
heard was FOR Delaware
and not FROM Norway. It
cou ld happen to anyone!

But, afte r concentration
o n Alas ka, I began to hea r
a few KL7 stations . .. one
of the m com ing in quite
clear ly on a Sunday after
noon . He ca lled CQ South
Amer ica , so I wa ited
t hrough seve ra l of his ca lls
unt il final ly I assumed he
wou ld not get his desi red
station. The n I ca lled him
and anxious ly awaited his
return ca ll. It came li ke
th is: "Can't you hear? 1 am
calling Sout h America!" So
t here was lesson number
XX o n CQ courtesy . . . but 1
kept listening and dia li ng.
One evening I heard a
tr uck driver, mob ile in
Ca lifo rni a , rag c hewi ng
w it h a s t ro ng KL7
stat ion ... so 1 wa ited
. . . and waited and

waited ... not daring to
hol ler " break" after the
previous expe rien ce. They
gabbed a good half hour,
and the tr uck driver, who
evidently had not read t he
book on ham courtesy,
either, closed by say ing,
" I have a buddy tuned in
on us now that wou ld like
t o h a v e a word w it h
you . .. so I'll be . .. etc. ,
etc." And the buddy took
over unti l the band closed !
Well, it was important . ..
the buddy was trying out a
new rig, and he wanted the
opinion of th is stranger in
Fa irban ks on whether he
should buy the rig or not!

Fina lly, in desperation, I
dec ided that the next KL7 I
heard would either pitch
me out o n my ear or
QSL! And then it ca me .
again, a strong sta tion in
Kl.z-land hooked up with a
Ca lifo rnia ham . .. and I
sat th ro ug h the u s u al
ro uti ne of sta t ist ics before
timid ly shouting " break"
plus other pertinent data
that I thought would get



me th roug h. There was a
sho rt silence and Kl7 sa id,
" I b e li e ve we had a
b reaker .. . co me on in,
breaker!"

He re was the c hanc e I
had been so long waiting
for , , , a nd behold, my
voice almost failed me!
Fi na ll y I got it out :
" Kl 7 A BC , thi s is
WB5WDG , Mu skogee ,
Oklahoma, Do you copy?"

There was an exciting
few sec o nds o f d ead
sile nce, and then Ca lifor
nia said, " I believe he is
calling you, Kl7."

Then Kl7 sa id, " No, I
th ink he was ca lli ng you ."
and with tha t. they wen t
back to their aforemen
tioned QSO and never paid
me another bit of atten
tion . I snapped off the rig,
snapped at my XYl, and
to ld her where they could
put Alaska if Russia ever
wan ted he r back ... and
went to bed, on ly to ro ll
and toss and co unt can-

bo u. grizz li es, f jords, and
permafrost.

But the final blow ca me
a couple weeks ago when
Kl7 came in qu ite clea rly,
slowly, and with a hes ita t
ing da hdid idahdi t fo llowed
by SA " , so, natura lly, I
assumed that this was a
Novice newl y u pgrad ed
who was trying o ut his new
wings , I went back to him
in fea r and trembling, hop
ing that this was it. And it
was ... he heard me a nd
came back loud and cle a r.
A real live Kl7 . . . and he
wa s answering my call .. ,
a t last , the big hunt was
over. I was so excited that I
almost missed his QTH
when he gave it as Ft.
Bragg, No rth Ca ro lina. He
had been transferred from
a military base in Alaska
and was still using his Kl7
ca ll . . . the SA I had heard
afte r t he dahdid idahdit
was not an SA at all, but a
four . Your ears hear what
you want them to hea r.

But enoug h of that stuff
, .. qu itt ing never ge t s
it . , . and I just didn 't q uit.
Qu ite by accident, t heard
a QSO that ended identify
ing it self as hav ing a
treasured Ala ska station as
one of the part icipants.
Agai n I waited patiently
unt il it ended, and I swung
in behind the fina le with
my ca ll. Believe it or not,
the Kl7 answered.

At last, my luck had
c ha nged a nd I was ready to
appl y for my WAS award .
His signa l wa s st rong ...
his fist was great " , and
eve ry t h ing wa s deathly
quiet . He acknowledged
my ca ll, gave me his name,
and then started wit h his
QTH - just as a 4-land sta
tion with a million-Watt
linear sta rted his big CQ,
a lmost knocking my cans
from my ears . I dined a few
thousa nd times and he
stopped just as the lad in
Anchorage was tell ing me
th at he had to get to work,

but wou ld a nswer my QSl
as soo n as he got it. And
that e nded that . " than ks
to t he mill ion-Watter in
o ra nge country.

Only th is time I was
re ady. This had happened
to me before .. . many
times . , , so I was pre
pa red . While I was listen
ing to the Kl7 QSO, I was
copying his data as he sent
it to th e fo rmer
recipi en t . .. and even
though Florida knocked
the o range juice out of my
coax, I was ready with the
proper add ress and now
have my QSl merrily on its
way to Anchorage with an
SASE enclosed!

Why did n't I refer to the
Callbook? Well, this lad
had a lready said th at he
wa s too new to be in the
late st editio n of t he
Callbook and he had to get
his QSls in care of his d ad,
who was in the book ! Prac
t ice m a y not ma ke
perfect . . . but it helps.•

NEW MFJ Dual Tunable SSB/CW filter
lets you zero in SSB/CW signal and notch out interfering signal at the
tilme tim~

95

Ham Radio's
Most Versatile Filter
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The MFJ-752 SiIlnal Enhancer is a dual tunable
SSBlCW active tiller system mat gives you signal
processing performance and l lexibility that etters
can't match.

For eumple. you can select the optimum Pri·
mary Filter mode lor an sse Signal, zero in with
the l requency controt and adjust ne bandwidth
lor best response_ Then with the Auxiliary Filter
notch out an interfering heterodyne . , , or peak
the desired signal.

For CW, peak boltl Prmary and Auxiliary Filler;;
for narrow bandwidth 10 give skirt selectivity that
cees can't touch. Or use Auxiliary Filler to notch
out a nearby OSO.

The Primary Aller lets you peak, rcrcn. Iow 
pass, or highpass signals With double tuned tilter
lor extra SleeP skirts, The Auribry filter lets
you notch a Signal 10 70 db. Or peak one wllh a
bandwidth down to 40 Hz.

Tune batb Primary Ind AUlililry Rhen from

300 to 3000 Hz. Vary the bandwidth ' rom 40 Hz
to almost "at Notch depth to 70 db.

MFJ hu sol,td problems lhat plague olher
tunable fil ters to give you a constant O!JU!!,lt as a
bandwidth is varied. And a !i!:!u!. lrequency ceo.
trol. And a rMltch fitter that is lighter and smoother
for a more ettecnve notch.

Wons with any"". Plugs into phOne )a<:k. 2
watts for speaker. l~ts for 2 ngs.

Switcbable noise limiter lor Impulse noise:
trough clipper removes background rose.

Simlllattd slerea Iliture lor CW lets ears and
brain reject ORM. Yet 011 frequency calls can be
heard.

Speaker and pbone jacks, Speaker is disabled
by phones. OFF bypasses hiler. 110 VAC or 9
to 18 VOC. 300 mao 10x2x6 inches.

Every single unit Is tested for performance and
inspected lor quality. Sotid Ameriean construction,
Quality components.

The MfJ.152 cames I fuR one year uncondi
tional guarantee_

Order !rom Mf J and try it - no obligation, It
not delighled, return il within 30 days for a re
l und (less shipping)_

To onIer, simply call us tott tree 800·647·1800
and charge it on your VISA or Master Charge or
mail us a check or money order lor $79.95 plus
$3.00 lor shipping/handling.

Don't wail Iny longer to use Ham Radio's most
versatile tilter. Order yOUf MFJ Dual Tunable
SSB!CW Filter at no obligation, today. .... M52

MFJ ENTERPRISES, INC.
P. O. BOX 494
MISSISSIPPI STATE, MS 39762
CALL TOLL FREE .. .. 800-641·1800
For lechnical information. order/repair Iblul. in
Miss" outside continental USA, caI 601-323·5116t.
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H. uwnncr uupheimer KJFDL
41/0 Field.s Drive
ufayette Hiff PA 19444

The last DXpedition
- "QTH hr is Purgatory"

What the devil is going on here?

T his old-timer was one
in-a-million, with a per

sona l history dedicated to
amateur rad io . He was t he
e nvy o f o pera to rs the
world over. He held more
ce rtif icates t han the
average ham ever knew ex
isted , was winner of
numerous contests and
citations fro m all over the
world for amateur radio
se rv ices above a nd far
beyond the ca ll of du ty,
an d was d e si gner a nd
bu ilde r of pract ically every
type of radio equipment
from the spark-gap days on
up. This old-timer had just
ex pressed his last " 73"
along with his final "dah
dit-dah." In si mp le words,
he died .

He awa kened, feel ing no
pain, and discovered he
was lying on a very comfort
able, elaborate bed, in a
gorgeous room which was
perme a te d by t he fa int
odor of burning su lphur.
"O h, brother," sighed the
old-timer. " I knew th is
would happen to me. I
should have been more
careful to always stay within
the legal bands. I knew I was
wrong in using that 'Califor
nia Kilowatt' so often, and 1
should not have worked
those guys with the HS, XU,
XV, 3W8, and 8F calls. Yes,
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I'm confined to eternal
damnation!"

"Just a minute there, my
fr ie nd . Don' t be u pset
about what ha ppened to
you ." Jumping from his
bed, the o ld-timer fo und
himself face-to-face with a
man who was reddish of
face and the epitome of
sa rtor ia l splendor in his
su pe rbly tail ore d suit,
b right red socks, and foot
long cigar. The old-timer
could plainly see the horn
like protrusions, all polished
and gleaming, near the
top of the man's head , and
even the shadow of a tail
exte nded fro m his rear .
"Allow me to introduce
myself. I am lovingly ca lled
Sata n by my many ad
mi rers and I welcome you
to Purgatory. Now, don't
get yourself all uptight
about things you heard
conce rni ng me and my
home from t hose narrow
minded people up there
where you used to live. I've
been given a bad press a ll
my life, and I honestly
don't feel I deserve such
humiliating treatment.
They don't like me up the re
for some reaso n, and t hey
sure pain t a black picture
of Hell. Now, don't misun
de rsta nd me- it 's Hell

down here al right, but we
still have plenty going fo r
us, as you 'll soon di scover.
Here , have a glass of
20-yea r-o ld bo urbon, a fine
ciga r, and pull up a cha ir.
Te ll me all about yo urself,
you lucky ma n! "

Before the old-timer had
time to collect his
thoughts, Satan started in
aga in. " l oo k, pal. I'm go ing
to t ry to make yo u like it
down here . Sure it' s Hell ,
but just for openers, tell me
what you like the best. Do
you want a dozen o r so
beautiful, sexy gals -or
maybe you 'd like to be
come a milliona ire? Is it
just hunting, fishi ng, and
yac ht ing yo u like ? Te ll me
wha t ' tu rns yo u on' and it's
yo urs, absolutely free of
charge , with no st ri ngs at
tached."

" We ll, Mr. Satan," re
plied the old-timer, " up
the re I was o ne he ll , oh,
pardon me, of a ham radio
ope rato r, and I tho ug ht just
maybe you'd have . . ...

" A ham radio operator!"
sc reamed Satan. "Why the
hell didn 't you say so in the
first place1 Q uickly, come
with me ." Sa tan then
rus hed the o ld-timer ou t
s ide t o a wa re house,
unlocked the d oo r, and
said, "We' ll start with your

tower . Here 's a nice
medium height one of
about 500 feet , OK?"

"Wow," yelled the old
timer. " These a re built bet
te r tha n the commerc ia l
towers up there. You su re
there's no catch to this?"

" A I "w , come o n, pat .
re plied Satan. " Would I
fool you when you're going
to be my guest fo r q uite
some t ime? Why sho uld n' t
I try to ple ase you with the
be st o f everything just to
ma ke yo u happy? Sure, it's
Hell down here, as I said
before, but we still have
muc h more to offer a nice
guy lik e you. Now, let's get
so me a nte nnas up. How's
this- a simple Christmas
tree o f rotary beams, sim
ple 10-eleme nt beams for
eve ry band? I'll have them
erected immediately."

"Ye s, but what am I go
ing to do for a tra nsmitte r
and receiver!" q ueried the
ske pt ica l o ld-t ime r.

" Neve r fe ar , friend ,
Satan is here. Take a look
and p ick up any of these."
He re was a roo m filled with
every late model transmit
te r and rece iver, a ll in
sealed ca rtons. The old
tim e r was du mbfounded,
as he had never owned a ny
equ ip me n t that was n' t
" home brewed ."
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ADD GENERAL CO'JERAGE TO
YOUR PRESENT HF OR 'JHF

RECEIVER OR TRANSCEIVER

..

Haven't you always wanted an A11·Wave
Receiver with continuous coverage ."~.... - _
and performance comparable to
that of yourpresent Ham Receiver
or Transceiver?
Wish no longer-
Clegg "ALL-BANDERS" do it for you! "ALL BAND'." MODELAB-144

If you're a VHFer without a "low-band" re- "ALL-BANDER" GENERAL DESCRIPTION
ceiver the AB-144 model will really excite Clegg's "ALL-BANDERS" are solid state up-
you. lt tunes from below the AM Broadcast converters designed for installaton at the
Band on up through 30 MHz with no gaps. input of an appropriate HF or VHF receiver.
Works great with any of the popular 2 meter Output is on 28-30 MHz or 144-148 MHz de-
rigs such as the YAESU FT-225RD and FT-221; pending on the specific model.
KENWOOD TS-700 series; KLM 2700 etc.

vO>

Communications Corp.
1911 Olde Homestead lane

Greenfield Industrial Park East
Lancaster, PA 17601

(717) 299-7221

A singIe band-switch on the "ALL-BANDER"
selects the segment of the spectrum to be
tuned and then all tuning and mode selec
tion is performed at the associated receiver
or transceiver. Receive AM, USB, LSB, CWo FSK
AFSK RTTY etc. as established by receiver.•

severol other models are currently In development
for release during 1979. Drop us a line and we'll add
your name to our MAILING LIST.

"ALL BANDER" MODEL MB·28·9

When connected to your present "ham
band only" transceiver or receiver provides
continuous coverage from 100 KHz to 18 MHz
with stability, calibration, selectivity and
other characteristics identical to that of the
associated receiver.

Y'" Reader Service-see page 21' 143



"Wait a min ute, friend,"
sa id Satan. " Pick up a good
linea r while you are at it.
And by t he way ," he
whispered, edging over to
the old-timer, " how about
one of my specia l 'Sa tanic
Kilowatts' that makes those
'Ca lifo rnia Kilowatts' up
there sound like peanut
whist les? Here's a great
new 10 kW job.

" Sure, t his is He ll, but
answer me t ruthfully, did
anyone up there ever offe r

a nice guy li ke yo u so muc h
for free with abso lute ly no
strings attached?"

The o ld-timer was ab
so lutely at a loss for wo rds.
Having sc rounged all his
life fo r every d ime to buy
used parts to bu il d any
thing he ever operated, he
neve r dreamed he wou ld
be so for tunate as to have
s u c h magnificent ap 
pliances to operate for a ll
eternity . " l e t' s get this set
up! " yelled the old-timer .

" I just can't wa it to get on
the aid"

"Ce rta inly," sa id Satan.
With a wave of his smoki ng
hand, t he re was a loud clap
of thunder and a puff of
su lphu r- ridden smoke, and
the old-timer found him
se lf in a shack fit for a king,
with everything properly
set up.

" Great, great, absolutelv
beyond bel ief!" cried the
o ld-time r. I just do n't know
how to tha nk you enoug h.

I'm goi ng o n the air to te ll
everybody up the re the
true sto ry of you and you r
ki nd ness, Mr. Satan. I'l l te ll
them the absolute truth
a bout the good ies you
have to offe r everyone. By
the way, where do 1plug in
t hi s magnif icent eq uip
ment?"

" We l l, m y fr ie nd ,"
rep lied Satan as he hast il y
he a d ed fo r t he doo r,
" t hat's the hell of it - we
have no e lectricity! " .

Randy Hoffman WB6WQN
991 42nd Street
Sarasota FL 33580

An Audio Morse Memory
- got a tape recorder?

Listen to your own fist- and learn.

Fig. 1. Tape recorder decoder schematic diagram.

to 1000 Ohms.
D1 -D4-1N34 o r equ iv
alent. Just about any sma ll
signa l, germani um diode
will work.
K1 - reed relay with 3- to
6-volt co il. A 1Q-Watt reed
re lay with coi l can be
bought at lafayette Radio,
or a range of relays, with
and without coils, can be
obtained at supp liers.
B- batte ry, 3 to 6 V.

None of the part va lues
are cr it ical. The vol ume
control se tt ing on play
back and record wil l have
to be adj usted to obta in
the best resu lts. Playback
volume shou ld be as low as
possible to preve nt back
ground noise from caus ing
odd c licks, o r overloadi ng
f rom caus ing mushy
c haracters .•

be used as easily by revers
ing the pola rity at the bat
tery and C3 (2N1307,
2N404, 2N408, 2N 1025
with a gain of 100).
C1 - .001 to .005 uF rf by
pass .
C2 -.1 to .25 uF d isc
ceramic, mylar, or elec
tro lytic (6 V).
l 1 - .5 H choke. A toroid
is best because of its sma ll
size and low losses. The
va lue is not cri tica l and can
be re placed with a 68- to
100-0 hm resistor, though
perfo rmance is deg raded
slight ly when de modu lat
ing low frequenc ies.
C3-1 uF to 2 uF, 3 V elec
tro lyt ic.
T1 -min iatu re trans istor
aud io output transformer
wi th pri mary of 8 O hms (to
matc h tape reco rder out
put) and a seconda ry of 500

"
•
~ .

"

Par ts Li st for Tape
Recorder Decoder
Q1 - For maximum se n
sitivity, a high-gain tran
sistor such as a 2N447A
(gain of 200) should be
used . But any transistor of
reasonab le ga in is OK
(2N338, 2N3641 , 2N3843,
etc.). A PN P transistor can

his own fist! Ade layed test
t ransmissio n with a timer
can a lso be ar ranged,
a llowing you to check
signa l qual ity f rom a
friend's shack .

rc
TRANS WITTER _

>-r~6"'"'=""~1F

rAPf "fCo"oe" oecooc"

IIc r
OuTP uT
"~OW TAPE
RECORDER

The tape recorder de
coder (Fig. 1) can be

very useful and is easy to
du pl icate. It converts an
audio signal to dc to key a
re lay. Code can be record
ed on a tape reco rde r, then
played back through the
de code r, th us keyi ng a
transmitte r, mo nitor, or
both. Works just da ndy fo r
a "CQ" tape o r a "CQ fie ld
day" tape. CW can also be
recorded from a receiver
and the n played back to
key you r t ransmitter, let
t ing a fe llow amateu r hear
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YAESU FT227RA
Regular $399. s a"" S60. Your price $339.

Cash - no trade.

I .1. -';"'$-
.~. ...-_.- .... .:. ~ ,.

MIDLAND 13-510
Regular $399. eave S60. Your price $339_

Cash-no trade.

KENWOO D Your price
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TS80S.. •. . . $1249.00 .. . 51061.65

Your price
FT101F ..•• 5799_00 .• .• S679.15
FT101EE •• . 5759.00 •..• 5645.90
FT101FX .. . $699.00 . . .. $594 .15

YAESU
YAESU CPU·2500RK

KEYBOARD MIKE
Regu la ! 5585. Your price $497.25_

Ca s h-no trad e .
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Michael Black VE2B V W
/6 Anwoth Rood
Montreal, Quebec
Canada H3 Y 2£7

The A maz ing Active Attenuator
- can you find a use for it?

The op amp is the a nswer.

"'

Fig. 2. Circuit for summing
attenuatar. Attenuation of
Ain = RflRin1 , Bin =
RflRin2, and (in = Rfl Rin3.

respo nse drops , so with an
active a ttenuator. does the
frequency re s pon se in 
c rease?

We ll, I hope that you
can put t his info rmatio n to
use. 1 have not given too
many det ai ls because most
of t he informa tion required
can be found in many mag
azi ne a rtic les and books
dea ling with using op
am ps . I have fou nd the IC
Op-Amp Cookbook by
Walter G. l ung (Howard W.
Sams & Co .I especia lly
usefu l. If you come up with
some new data or uses for
the active attenuator ,
please let me know about
it. If not hing else, you can
use th is c irc uit as an
answe r to those people
who go aro und ta lking
about "pass ive am p lifiers
an d ac tive attenuators." •

~ '" ,
~ ," 2 t;e-::'

"'n3C on

Fig. 1. Circuit for the active
attenuatar. Vo u t
(Rf/RinJVin and Rin = Rf x
desired attenua tion.

a non-inve rting op amp
amplifie r has a m inimum
ga in of one no ma tter what.
Second, the input imped
ance is equa l to Ri n. So,
when ca lcu la ting the re sis
tor va lues, choose Rin first,
so that it is equa l to the
desi red input impedance.
Then choose Rf fo r the
des ired attenuation. Using
th is procedu re, the resisto r
e qua t ion can be re ar
ran ged as Rf = Rin +
desi red atten uation. Also,
make sure t hat the op a mp
is st il l usefu l at the desi red
frequency of o peration.
One th ing that I am in
terested in knowing is what
happens to the open-loo p
frequency response when
the circuit is used as an at
tenuato r. I know that as t he
ga in of an op a mp in

creases, the f re q ue ncy

AC INPUT --il--

.,

."

co mpo nent, along with it s
associated power supp ly, is
required . Also, frequency
response is restri cted to the
bandwidth of this active
compone nt. Next , yo u
must remember that this
c ircu it inve rts, so if you are
using it for de . you will get
a negat ive vo ltage out if
you feed in a posit ive
vo ltage and vice versa .

Now, fo r the advantages .
The output of t his active
attenuato r. as in any op
amp amplifier , is a low im
pedance (inde pendent of
re sistor values) . Th is means
that any loading (with in
reason) of the output will
not change th e output volt
age . Also, it is great fo r
dr iving lo ng, uns hie lded
wires without the worry of
hum . Also, a lthough I am
not yet sure what it is
useful fo r, you can use th is
circuit as a summing at
tenuator . This is done by
u s in g differe nt in p u t
resistors for each input
desi red . Fig . 2 gives the
detail s.

Here are a few t hings to
watch out for: First, the
amplifier configu ration
must be inverting because

I 'm su re, by now, you
have heard of many uses

for op amps. But did you
know that they can be used
as attenuators? For so me
uses, they are better than
attenuators consi sting of
only resi stors. While the
princip le is very s imp le, I
have not seen mu ch men
t ion of it in the various
electronic magazines.

In an inverting op amp
amplifier, as shown in Fig.
1, the ga in can be va ried
from the open loop gain
down to a gain of one . This
gain is determined by the
equation RffRin, where Rf
is the resi stor from the out
put to the input and Rin is
the resistor from the driv
ing so urce to the input of
the op amp (Fig. 1). Now,
what happen s if Rin
becomes greater than Rf?
To save you the trouble of
running this experiment,
the answer is that there is a
loss from input to output
and the ci rcu it becomes
what I cal l an active at
tenuator.

The re are, unfortunate
ly, some disadvantages to
this atten uator. The first
problem is that an active
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H. M. Knickerbocker K6SK
7750 Highgate Lane
.La Mesa CA 92041

A Single Ie Time Machine
- amazing dock

You name it- this does it .

Both clocks set up and operating. The small clock is on GMT, the other on local time. The radio is connected to the alarm
output of the larger clock.

148



H OW would you Ii ke an
electronic cloc k with

options from the foll owing
assortment of features?
Single-chip operation
Fluorescent direct drive
Si mple forward or reverse
ti me setti ng
4-digit non mu ltiplexed dis-

play
Am/pm and 1 Hz activity
indicator
50 or 60 Hz t imebase o per
ation
Three-function wake select
(rad io tone, radio, followed
by tone in 8 mi nut es)
Count inhibit

Po wer-up clear
L eading zero suppressio n for

tens of hours
Mon th -date or date-month

format
A second alarm time

LED direct dr ive (10 mAl
segment)
Lo w-vo ltage standby allows 9-

vol t battery backup

In tensi t y control
Slow-up circuitry eliminates

RFI
12· or 24·hour d isplay format
24-hour alarm

Variable sleep (1 to 59 min

utes )
Seconds disp lay

#6 Slide switch

Battery version, top view.

OPERATION
1. This clock is designed to operate f rom a number of power
sources, 9to 13 V de or 6to 9 V ac at the power input jack,
w it hout regard for polari ty, or on a s-vou t ransistor battery
interna lly mounted. A small earphone-type jack is in parallel
w ith the internal ballery and may be used to (a) parallel the
internal battery wit h an external battery while exchanging
the internal battery, (b) provide a convenient test point for
measu ring the internal battery voltage condition , or (c) if
necessary . be used as a recharge point for the intern al bat
te ry.
2. The inpulto the powe r supply is a bridge recti fier which
w ill accept ac or dc voltages of either polarity. A -s-vott
regulator (7905) provides t he LED voltage and a regulated
s-vott source for the internal crystal time base. All circuits
have been iso lated from the case; therefore, it is safe to use
this instrument in a ca r, using its battery connected to the
power jack wit hout regard to po larity . Caution : The shaft of
th e func t ion switch is at circuit g round (+) and must have a
plastic knob. Use of a metallic knob will invalidate the
preceding statement.
3. The crystal timebase adjustment capacitor has been
paralleled with a small piston-type capacitor to provide a
" f ine" adjustment, and is accessible via a small hole in the
back ski rt below the alarm speaker.
4. In operation , this unit draws current from the power
sou rce as follows:

7 mA - Illumination blanked
26 mA - Illum inat ion LO

160 mA - Illumination HI

INSTRUCTIONS
1. To adj ust , remove a screw on each side and remove the
cover. As viewed from the rear , left 10 ri ght, there are 6
switches as fo ll ows:

#1 (Red toggl e)
#2 (Green loggle)
#3 Slide switch
#4 Slide switch
#5 Slide switch

Set hours/m ont h
Set mi nutes/day
Inhibit/ run
Spare
A larm select- UP
alarm #2 , DOW N
alarm #1
Display format - UP
24 hours, DOWN 12
hours

Note: In t z-nour mode, pm is indicated when 3 bars appear
in the first d igit position.
2. On initiallight·off. all time functions wil l read 0:00, colon
on or off, date w ill indicate 12 31, and seconds 00. To start
th e c lock, mome ntarily place swi tch #2 (green toggle) in the
advance posit ion; seconds will start counting and the colon
will f lash . (Mi nutes may be set at this ti me if des ired .)
3. To synch ronize (to WWV or a time-t ick), place switch #3 in
it s up position, stoppi ng the c lock as indicated by the
absence o f a colon and 00 seconds. At t he instant of the "00
seconds" pu lse from W WV o r o the r ti me sou rce,
depress swi tch #3, restarting the clock.
Note: Step #2 mu st be performed first, after tntttarucht-o tt .
4. Place function switch on LOCAL and set time:

(a) To set hours, use switch #1 (red toggle)-UP advances;
DOWN decrements; and MIQ.POSITION is the normal run
position.
(b) To set minutes, use switch #2 (green toggle) as in (a)
above.

5. Place function switch on zone, alarm 1, or al a rm 2, and set
the desired t ime as in step 4(a) and (b). Repeat for each
des ired funct ion.
6. Place function swi tch on DATE and set the desi red date,
using t he #1 togg le fo r month and #2 toggle for the day.
Not e: A fter the seconds have been initially synch ronized ,
any and a ll times (and/or dates) may be changed at will. No
fu rther synchronization is req uired unless the t imebase is
gai ning or los ing time-or the c lock is accidentally stopped
when changing power sources.
7. To use the atarrmsj, select the desired ala rm with switch
#5, and then p lace the fron t panel alarm switch to ON. When
the alarm energizes , it may be stopped fo r 10 minutes by
pressing SNOOZE, or by momenta rily tu rning off the alarm
switch. (A mom entary turn-off rearms the a la rm to energ ize
at the designated t ime 24 hours later.]
No tes: SNOOZE inhibits the alarm lor 10 minutes from the
time it is pressed (not f rom the time entered), e.g., i f the
alarm is set for 06:00 and is "snoozed" at 06:03, it reo
energ izes at 06:13. This may be repeated indefinitely and
makes th e feature amenable for use as a to-mrnute timer
du ring tcnc-wtooeo QSOs. Also, if the d isplay is blanked , the
alarm feature will ac t ivate but w ill not sound off until the
display is unblanked, if done within 1 hour of the time set.
(Unless the snooze bu tton is pressed , the alarm operates for
an hou r and then resets itself should the atarm circuit be on
but the clock unattended.)
8. On the right side of the front panel are two slide switches
which cont rol the illumination level of the LEOs. The f irst
blan ks or unblanks the display; in th e b lank position, the
alarm output is also made inoperative (see step 7, above).
The second (ou tboard) switch controls the display illumina
tion level: Hl lor daytime viewing and LO for nighttime view
ing.
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Fig. 1. Generalized circuit (24-hour or date left display format) - a modified drawing to show
the 12- or 24-hour option, the 50/60 Hz option, and the manual intensity control option.

30 0 11

or in fore ign countries whe n
you travel o n 230/115 V, 50
or 60 Hz?

If you desire a clock with
the above listed features, the
DCC-7302N clock chip comes
in a kit, available wi th fluo
resce nt display, for about
$30. In order to add options,
read on. The chips are avail
able for about $6_00 and an
LED a-digit display for about
$10, or you can fabricate
you r own display from indi
vidual LED readouts.

I have produced 2 clocks
around the 7302N chip. One
is designed to operate from
115/230 V, SOI60 Hz power
lines and includes man y of
the published chip options.
The second is des igned to be
operated from either a bat
tery source or a filament
transformer - in this, a bonus
was obtained when it was
discovered that the clock will
fu nctio n nicely on 9 V or
less, and the battery drain
may be minimized by using
low ill uminat io n or a blanked
d isplay as muc h as possible.
Blan ked, the total current is 7
mA; at minimum illumi
nat ion, it is 26 rn A, and, at
maximum illumination, 160
mA (using a 9 V source).

The 115/230-volt version
uses the power lines as a
t imebase and has most of my
desired options, as indicated
in the dra wings.

The battery-operated ver
sion uses a crystal tlmebase
sold by S. O. Sales, and
several options were deleted
to conserve on space and the
number of switches required.
A 7905 negative regula tor Ie
chip is used in this unit to
provide 5 V regulated 'fo r the
rlmebase and the supply volt
age for the LEOs.

Caution : Although these
chips use a positive ground
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Fig. 2, The pin spacing is 0.100 between centerlines. Each pin
centerline is located within ±..0010 o f its true longitudinal
position relative to pins 1 and 40, Fig. 3. Recommended power supply for LED operation.
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VLED e.
TI..E BASE

VLEO

D'-04

1000u F, 25 V dc
2000 uF,15V dc
1 Amp. 50 V p iv d iodes
DPDT m in iature slide switch
Yo Amp sto -brc
115 V TV-type recep tacle
115 V Tv-rvpe cheater cord wi th 220 V adaptor s, as
requ ired

CO"l "OH •
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2000
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COMMON

"

CMASS'S J 2
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e'
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0 1,2
S1
F1
J 1
Wl

Fig. 8. 115/230-volt power supply. Note: there are at least 3
types of 230-volt receptacles in use in Europe.

CATHOOE

Input
function VSS 0"'00 Vaa Aux input
Disp lay mode alarm 1 current time seconds op en
Display mode alarm 2 month -date VSS
Display m ode date-mo nth t ime l one Va a
Set 1 forwa rd reverse N. A .
Set 2 f orward reverse N.A .
T imebase select 60 Hz count inh ibi t 50 Hz N.A.
Disp lay format 12 hou r blank 24 hou r N.A .
Wake select tone radio Radio and N .A.

to ne
A larm enable enable 1 off enab le 2 N.A.
Snooze/sleep snooze sleep N.A .
Time select summer winter reset N.A.

Table 1. Input setec tion table.

LE D CONNEcnON
,... - - -~ - - - - .,, ,
, VSS ,, ,, ,
, CH ' P ', ,, ,, ,'- J

UL'ABLE OP£R ATION
5 RANGE

O"C 2~' C ~O"C

AMBIEN T TE "PERATuRE

V LEO

COM"'ON

won s

Fig. 4. Display connections.

,...--- ---,
, FLUO RES CENT'
, D'S PLA y ,
L 1 -.1

V D'SPLA Y

fLuOR ESC ENT
CONNECT IONr-- - -- - --.,, ,

, vss ,, ,, ,
, -I ', CM IP ,, ,, ', ,
'-- - - - - - - - - -'

(common), the LED d isplay
must be of the common
cathode configurat io n.

PC Board Preparation

Lay o ut the circ uits o n
graph paper, fu ll scale, 10
lines to the inch, making a
template. T he template is
then taped to t he copper side
of the PC board stock and
e ach hol e poi nt lightly
punched thro ugh the tem
plate. Remove th e template
an d clean the copper with
scouring po wder an d/or a
steel woo l soap pad, rinsing

- •
14•, ,

o '"'
'"',.,

L. DAY/ MONTH " ""
MON TM/ DAY 24 MR

•• INDICATOR,
nED

Fig. 7. Pin connections.

10Hr2 .r '"
3 I IN

1000uF,1 5 V dc
1 Amp, 50 V piv diodes
7905 ·5 V regulator
9 V t ransistor battery connector
input jack, insula t ed from chassis
input fo r aux i l iary battery and smal l earpho ne jack.
center posit ive and insulated f rom chassis

I
-~

I

MEvEMSE SIDE ARCMER NO. 216 - ' 2 0 2
CO....O'l CAT HODE ~ OIG,T L EO DISP LAY

, n__ __ __ __ __ _~_ 1. '''"

'~
~~~

Fig 9. Less than 2 inches must separate the capacitor and the
chip, or a second capacitor will be required across the chip
input.

e1
01 -5
ret
J1
Chassis J1
Chassis J2

Fig. 70. Glue two spacers, 3/76" diameter x 1/4 ", i.d. tapped
for #4.40 screws, to the two places shown. These spacers must
align with the 2 holes in the main board.
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Fig. 6. Total chip power dis
sipation.
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SET ,

SE T 2

" Ol E SELE CT

5 0 / 60 HI

DISPLAy FOR" AT

T' ''E BASE SEL ECT

AUX,UARY

DISP LAY "'ODE

WAKE SELECT

A~AM" ENABLE.."
TONE OUT

RADIO OUT

Fig. 5. Selectable 12-hour or
24-hour display.
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close-spaced contact points
(20 on each side of the chip
and others). Then, usi ng a
straigh tedge and a scribe,
remove about 1/64" of the
ink from between each of the
contact points. Using a nar
row etch-resist pen , draw a
circle arou nd the individual
contact points (those sepa
rated by more than 0.1 "),
and connect the various con
tact points as indicated on
the template. Use care not to
soil the copper during this
process. After all contact
points have been correctly
and properly connected, use
the wide marker pen and fill
in as mu ch of the unused
copper as possible to reduce
the amount of copper that
has to be etched off. Th is will
speed up the etchi ng and pro
long the life of the ctchant.
In the battery version, re
move the co pper around the
corner holes and the function
switch mounting ho le.

Etch the PC boards with
your favorite etch ant.

Note: There are several
permanent marking pens on
the market that will satisfac
torily perform as etch-resist
pens: E! Marko" and
Marks-a-lot" are examples
that have been used here. If
in do ubt, try your favorite o n
a scrap of PC board. These
pens are much less expensive
than the etch-resist pens avail
able from you r friendly
Radio Shack or other dealer.

Construction
All PC boards shou ld be

the same size for mounting
ease, un less you wish to
mo unt th e programming
board separately, as in the
case of the 115/230 V ver
sion.

Check over the fea tures

FO' L Si DE
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I - - ,
, 9 v ,
, BAH:, ,, ,
'- ~---'

,
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"-, ,,
-- BREAK AL L •

"" CORNERS- MOUNT

L
UNDER 7905
CHIP

I 3/4 ' N 71 64 ' N olA"EHR HOcE

and drying each PC board
thoroughl y.

After the PC board is dry,
use a wide-tip permanent
marking pen and draw a wide
line (about 14" ) through all

Fig. 72. Heat sink detail. Use 7" x 7" x 7/76 " aluminum angle
cut %" wide or fabricate it from aluminum or copper stock.
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Fig. 71. Front panel dimensions and markings - battery
version.
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The 2-pole 6-position non
short ing fun ction switch may
be mounted o n the same PC
board as th e ch ip. The LED
d isplay and the chip PC are
mounted bac k to bac k with a
\4" spacer between th em (see
drawings for details). Locate
the posi t ions on the back of
the d isplay that co rrespo nd
to the posi t ions o n the tem
plate for the main board
(with the ch ip). Thread the
spacers fo r #4-40 screws, and
use Super Glue™ (or its
equivalent) to bond them in
position.

I also used Super Glue to
secure all slide swi tches in
position, and, in the battery
version , the battery clip was
secured si milarly. If done
right, a good bonding is af
fected ; if done wro ng, try, try
again (i t took 3 passes for the
battery clip to hang in th ere).

6-32 x 3" screws were
used to moun t the PC boards
in to the ca binets, using
spacers and the fron t panel
for support. If necessary, 14"
Plexiglas" tubing may be
used to fabr icate the desired
space rs. The i.d. is slight ly
smaller than a 6-32 t hread
and can be eith er tapped or
drilled out - for ease of
assembly a nd d isassembl y,
un t hrea de d spa c e rs are
recommen ded.

Use care in locating the 4
mounting ho les fo r the 6-32 x
3" screws, the openings for
the display, and the shaft of
the function swi tch o n th e
front panel. In th e battery
versio n, provide an insulated
mounting for the switch or
insula te th e shaft wi th shrink
tubing, and be sure th ere is
no contact between the shaft
and th e case (this has been

Fig. 14(c) . Alternate Wifing
when using line frequency os
ttmebase.
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chip is recomme nded but not
necessary. Wh en d rilling the
PC board, use care, and, if
possible, use special drill s·
for glass epoxy boards . Use
nothing larger than a #65
drill, except a t th e edge
poin ts where wire con
nections are made, where a
#60 drill is more correc t. Of
course, the hard ware holes
must be of th e co rrect sizes
to accommodate the screw
sizes used. If a drill press is
not available, be very carefu l
with a hand drill or it will
drift or make slanted holes,
and aligning 40 pins of a chip
or socket is no fun under
those conditions (experience
speaketh].

·Special d r ills are avai lable from;
Ford Cutting T oo ls, M.A. Fo rd
Mfg. Co., Inc ., OavenjXlrt lA, or
Tools & Metals, 301 N. Johnson,
EI Caton CA 92020.
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versio n, th e ch ip would no t
initially clock. A copy of the
kit schematic was o btained,
and it indicated that pin 11
was biased back to com mon
via a 150k Ohm resistor. Th is
cured the clock problem but
created another - the ch ip
was clock ing at 2 pulses per
second rather than o ne pulse
per second. A diode cured
that. In the battery version, I
found that pin 11 would
dr ive directly off the output
of the timebase without a
diode, an isolation capacitor,
or isolation resistor. However,
I fou nd that if the filter
capacitor and the 7905 chip
were not adjacent on th e PC
board, it would be necessary
to place about 0.1 uF across
the input to that chip to
stabilize the output of the
timebase.

A socket for the 7302N

Fig 14(0). Main circuit board - PC board.
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Fig. 14(b). Main circuit board ~ component layout.
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- !IV REG.
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and decide which ones you
need and which o nes yo u can
live without. Then determine
how many switches you need.
Time can be set with push
buttons, but, to conserve
space, use SPOT miniature
toggle switches with center
off. Fo r eco nomy, use single
pole slide switches where
possible. Minimize the num
ber of fron t panel switches.
In the 11 5/230 V version, I
used 6 push-butto n switches,
5 SPOT center-off toggle
switches, 2 SPST slide
switches, and 1 OPOT slide
switch. In the battery version,
it came out 2 SPOT center
off toggles, 1 push-button,
and 7 SPOT slide switches, of
which one is a spare and 4 are
used in SPST functions .

Two problems were en
countered in the tlmebase
inputs. In the 11 5/230 V
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Ac operated version, rear view.

Fig. 15(0) . Auxiliary board - battery version - PC board.

inside the unit will supply
power to the clock, in par
allel, until it is at o r below
the input voltage from the
charger.

When the cloc k is on the
in ternal battery, it will con
tinue to functio n (blanked or
low ) at terminal vo ltages
below 7.0 volts, but di sturb
ing the inpu t power (parallel
ing the battery or applying an
external supply) can and does
cause gli tches, if not done
carefully. When glitches are
introduced, the d isplays be
come random - like showing
65 seconds, or a 3 in the
te ns-of-boors colum n, or
beeping the alarm tone when
the alarm is turned off. Under
these condit io ns, the best
cure is to remove power com
pletely and restore the cor
rect vol tage level; the clock
needed resetting anyway.

If it is desired to use the
pm indicator in the 12-ho ur
mode (rather than display 3
bars), the 12/24-ho ur selector
will have to be a DPDT
(center-off) switch , and the
date format will have to be
the American sty le (monthl
day). Similarly, if only the
12-hou r optio n is desired, the
month/day format must be
used in order to access the
pm in dicator, as the 3-bar
o utput required for a 2 o r a 3
is also the pm indicator in the
12-hour mode, and no digit
greater than a " 1 It can be

from the circuit. If desired,
the switch and resistor may
be replaced with either a 30k
Ohm variable resistor or a
photocell control of about
30k Ohms maximum resis
tance.

At this writing, it has been
determined that the battery
o perated un it is hard on 9 V
transistor batteries, in spite of
its low drain in the " low" or
"bl an ked " conditio ns. A
Dutacetl" only lasted about
20 hou rs under a 26 mA load;
a regular carbon-zi nc battery
lasted about 18 hours (both
new batteries). Al though the
clock works satisfactorily on
a 9 V battery charger, I
lear ned that the circuit
" loads" the charger to abo ut
7. 8 volts, and a new battery

---;;;;;;;;;;;;;;;;;;;....

a 33k Ohm resistor wi th an
SPST swi tch in parallel to add
or subtract the 33k to or

-
--

corrected in the included
template drawing).

The illu mination control is
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Fig. 15(b). Auxtttarv board - battery version - component layout.
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115/220 V ibU_y
Quantity Description ",.sion ",.sion BoI' Pri"

I 7302N clock chiP. Integrated Circuits Unlimited x 6.00+
I 4O-pin IC socket. ICU orlC E!ell . x .50
I LEO di$play. four Y.... digits + colon + pm indicator. Archer #276-1202 x
S Diodes, 1N277 or equivalen t
4 Diodes. l N277 or equivalent ,
2 Diodes, rectifier. 1N4 001 or equivalent ,
S Diodes. rectif ier. 1N4001 or equivalent x, 7905 -5 V regulato r chip. ICU o r rc Elell. ,
2 Transformer, 11 5 V pd•• 6.3 V 300 mA sec., Radio Shack x 1.69 ea., Transfo rmer, output. 1200Q p rl., 8n sec., caiectrc 01 .724 x
t Capacitor. l 000 uF . 15 V ,, Capacitor. 2000 u F, 15 V, Capaci tor. 2.2 uF, 15 V ,, Resi stor, 33k, Y. W x, Resisto r, 3.3k, Y. W x, Resistor, 1 k, Yo W, Resistor, 3 30!1 Yo W x
t Resistor,4.7k x, Resistor,5.6 k x
t Resisto r.27k x
1 Re1istor. 47k x, Resisto r. 150k ,, Speaker. an 0.12 W. 2", ce jectrc 52-202 or equivalent, Relay, 6 V 5kn ISPST n.c. o nly used l ,
2 Switch. SPOT center-off toggle MSl67
4 Swi tch, SPOT center-off toggle MS167 ,, Switch. push-buuon, n.c, Etectrocraf t 35.414 ,
6 Swi tch. push-button, no. x, Switch. slide. DPDT ,
2 Switch , $Iide, SPST Electrocraft 35-202 ,
t Switch. rOtary. 2 pole 6 posit. miniat ure, Archer 275-1384 x 1.70

lno nsho r ting type)
2 Switch, slide. SPOT ,
4 Switch. slide, SPST x, Timebase k it, S.D . Sales x 5 .95
3 PC board 4" x 2 %.. x
2 PC board 5" x 2Y.... ,, PC board 5" x 1%.. ,, Min i ph one jac k, Jac k. power input and m alch ing pl ug set
t 11 5 V power conn. T V t ype ,, 11 5 V T V cheater cord x
1 Cab inet 4 YO"W x 3 "H x 4 -3/16"0. Ten-Tec TG 34 ,, Cab ine t 5YO"W x 3"H x 5-718"0 x, Tra nsistor. 2 N2219 o r eq uivalent ,
2 Hinge. b rass 1 Y.... x Y.... x
4 6-3 2 x 3" screws, cut 10 size as req u ired
1 Mou nting dip for NEOA 1604 t ransisto r 9 V battery x, Battery connection for NEOA 1604 transistor 9 V banery ,

Assorted hardware a nd spacers

Ac operated version, top view with the rear skirt opened to
disclose "program " switches.

tolerated in the tens-of-hours
digit when the pm indicator is
desired.

The clocks were mounted
in small utility boxes. The
115 /230-volt version was
installed in a box 3" H x 5%"
W x 6" D. The chassis was
U-shaped, bu t the back panel
(skirt) was sawed off at th e
bend, dressed up to allow fo r
hinging, and hinges were in
stall ed. Th e programming
board is mounted o n this,
and, when it is desired to set
th e cloc k or change the pro
gram, one thumb screw is
removed and th e bac k dro ps
down, disclosing th e pro
gra m ming switches. The

battery version is mounted in
a Ten-Tee TG34 box which is
3" H x 4%" W x 4%" D. It is
of a double "U" construe
tion , and the top/sides piece
is removed by removing one
screw on each side, exposing
th e interior and making th e
set and program switches
available.

An attempt to operate th e
battery cloc k off th e cigar
lighter o ut let in th e car met
with failure, causi ng a gli tch
when the car was started. A
fi tter is pro posed, co nsist ing
of a small resistor and two 12
V zener diodes back to back
to act as shorts for any
transients. -

•
,

••••• •
• •• •
• •
• •..~--- "

155



Car Battery Charger

- junk-box special

This is the safe wa y.

Fig. 1. Battery cha rger schematic diagram.

ted during both halves of
the ac sine wave . By con
trolling the ph a se a nd
amplitude o f the signa l to
t he ga te , t he firin g point of
the triac can be contro lled
and , thus, t he cond uc t ion
a ngle can be va ried to reg
ulate the input power to a
tra nsfo rmer primary . A bi
la te ra l thyristor (0 1, a dia cl
is used in the gate circuit to
provide a threshold leve l
for firing the tr iac. C3 and
R4 provide a transient sup
pression netwo rk to pro
tect the tria c from damage
w h e n the p ower i s
switched off to the trans
fo rme r pri mary.

R1 . R2. R3. C1. and C2
prov ide a phase-shift net
wo rk for the signal being
applied to the ga te. R1 is
selec ted to limit the max
imum c ha rging curre nt at
full ro tat ion o f the co nt ro l
pot to stay within the
rat ing s of the re ct ifiers,
transfo rmer, etc., of t he
spec ific co mpo ne nts cho
se n by the bui lder. As is
tru e of most ham projects,
we tr ied to use wh at parts
we had available. Readers
wishing to build this unit
cou ld substit ute whatever
they m ight have in their
junk boxe s fo r the bridge
and the transformer and
their unit would o nly be
limited by the vo ltage and
current ratings of these
components.•

"o ,_f
zoov

..
"., .

between.
Afte r expe ri me nt ing

briefly with series resistors
and series-regulating pass
t ransistor s, these ideas
we re di scarded as we
found it difficult t o
dis sipate suc h large quan
t ities of power (a nd hea t).
While thumbing through
so me manufacturers' ap
plications literature , we
came upon one describing
the triac and decided that
this would be a reall y nea t
way to do it (Fig. 1).

A tri ac is basica lly two
SCRs connected in paral lel
in opposite di rections so
that co nduc t io n is permit-

usefulness. t hey do req uire
occasional recharging. Af
te r getting along fo r a
number of years with a
haphaza rd (and dange r
ous) co llec tion of hay wire
and diodes, we decided to
remedy the situation. M ost
of the com me rcia ll y avail
able chargers did not seem
to meet the requ irements
we wanted, so we set out to
fabri cate our own. We
wanted one that had the
capac ity to put o ut 15
Ampe res o r so if needed,
yet have t he capabi lity of
being adjustable to 1 or 2
Amperes f o r a t r ick le
charge, o r to so me va lue in

.~

•

A '"'flO e ~ , o..[ ~[CT'[~

2 5" 'OOP~

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

.

...""" ...-
"TU"5' 0~ IH R.•- ..

'"."
,

'20 v.c "'.. ., H OII

.... l-, " "til 10 0' TIO '. C., " - O'IO[ c nOOoAl 0I0 0 [ U lOO ,""V

UGII 0(;° '0 5 0 lO S 27(; - '01
liZ •

~
" "0,_, 0' _,
'00. '00.

David E. Roscoe W1DWZ
49 Cedar Street, RFD 111
East Bridgewater MA 023.13

D ne of the most useful
pieces o f " junk" that

can he found in any se lf- re
spect ing ham 's junk box is
an old, but se rvicea ble,
12-vo lt automotive bat
tery . They can he very use
ful for bench testing, fie ld
day operat ion, running that
mobile rig at the home
QTH , jum p-s ta rt ing the
wife's car, etc . To he main
tained at the peak of their
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C~50FREQUENCYCOUNTER

FREQUENCY COUNTER

..n

,. PUf

"

Outstanding
Performance

at an
Incredible

Price

-

$12.95
15.95
15.95
15.95
12.95
14.95

29 .95

$89.95
159.95

,
--'~•• -

r>

CT·50, 60 mHz Counter Kit
CT·SO WT, 60 mHz counter, wired, tested
CT·600, 600 mHz prescaler option

for CT·SO, add

ACCESSORIES
DC probe, direct input. general purpose type

High impedance probe. does not load cucurt
low pass probe, used when measuring aonc
High pass probe, reduces low lreq pickup
VHF llexible rubber antenna. BNC connector
Color burst adapter, lor calibration. high accuracy

typically 0.001 ppm accuracy, stability

,---------------------~

Ramsey Electronics V1S4 c 78
Box 4072 716-271-6487
Rochester, NY 14610 .... RI

SPECIFICATIONS:

Frequency range: 5 Hz to 65 mHz, 600 mHz with C10600

Resolution : 10 Hz @ 0.1 sec gate, 1 Hz @: 1 sec gate

Readout: 8 digit. 0.4 " high LED , direct readout in mHz

Accuracy: adjustable to 0.5 ppm

Stability: 2.0 ppm over 100 to 40 ° C, temperature compensated

Input: BNC. 1 megohm /20 pf direct, 50 ohm with CT-600

Overload: 50VAC maximum, all modes

Sensitivity : less than 25 mv to 65 mHz, 50·150 mv to 600 mHz

Power: 110 VAC 5 Watts or 12 VDC @ 400 ma

Size: 6" x 4" xz''. high Quality aluminum case , 2 Ibs

lCS: 13 units, all socketed

C~: 600 mHz prescaler option , fits inside C"]:50

CB-1 : Color burst adapter, use with color TV lor extreme accuracy
and stability, typically 0.001 ppm

OPTIONS:
CB·1 option: The CT-50 t ime base may be locked to an externa l
frequency standard. The television networks maintain extremely
accurate atomic based frequency standards to maintain color tint on
TV programs. These standards are typically accurate to one part in 10
to the 12. By locking the CT-50 to one 01 these network standards, we
are able to get super accuracy.The CB-l adapter interfaces a standard
color TV receiver to the C1o50 so that one can take advantage of the TV
network frequency standards.The CB-l requires connection to a color
television lor operation.

DESCRIPTION: The CT-50 is a versatile and precision frequency counter which will measure frequencies to 60 mHz and up
to 600 mHz with the CT-600 option. Large Scale Integration, CMOS ci rcuitry and solid state display technology have
enabled this counter to match performance found in units selling for over th ree times as much. Low power consumption
(typically 300-400 ma) makes the CT-50 ideal for portable battery operat ion. Features of the CT-50 include: large 8 digit LED
display, RF shielded all metal case , easy pushbutton ope ration, automatic decimal point, fully socketed IC chips and input
protection to 50 vol ts to insure against accidental burnout o r overload. And, the best feature of all is the easy assembly.
Clear, step by step instructions guide you to a fini shed un it you can rely on. Use the order blank below or call us direct and
order yours today!

CT-600 option: The C10600 prescerer option enables the CT-50 counter
to measure frequencies as hig h as 600 mHz with sensitivity in the 20 to
150 rnv range, depending upon frequency. Typical sensitivity at 150
mHz is 25 mv. The CT-600 mounts on the same PC board as the CT-50,
no extra boxes or PC boards are required. The scale r utilizes a state of
the art ECl IC chip and two transistor pre -amplifier, thus eliminating the
need for external pre-amp devices.

•
Box 4072 Rochester NY 14610 (716) 271 -6487

Shipping. handling, insurance 55 .00

N.Y. state residents, add tax. 1
Total 1

Name- --- - - l
Address I
City State Zip I
~---------- ---------~



• Improved reception. For receivers and transceivers.
• Continuously tuneable 1.8 ~ 54 MHz. Covers all amateur

bands 160 to 6 meters; all shortwave broadcast bands.
e Low noise figure. Up to 20 db gain . RBduces Imaga and

spurious response.

Here is an exciting new device to improve your reception
on all bands 1.8 to 54 MHz. It gives up to 20 db extra gain
and the low noise figure of a dual gate FET to pep up your
noisy receiver or transceiver . And it adds a high Q tuned
circuit to give improved overload capability and Image
reduction. Makes that tired old rig come to life again .
Even helps new models dig Into weak signal territory.

Works with all transceivers up to 350 watts input power. A
unique and improved circuit automatically bypasses the
preamplifier when the transceiver transmits. The bypass
delay is continuously variable by front panel control.

The low profile cabinet takes minimum operating table
space. A heavy die cast case gives better shleiding and
Isolation. size: 6" x 7" x 2" high. A built-In 117 volt AC
supply and a connecting coaxial cable for the transceiver
are Incl uded.

Order yours nowI Price $89.50 plus $2 shipping l handling
U.S. & Canada. Calif. residents add sales tax.

"" Reeder Service-see P'Jge 211 159



Immortality for Vacuum Tubes?
- build a solid state tube saver

This circuit doesn't replace tubes- it prolongs their life!

TO co..o

Fig. 1. Schemat ic.

•

I

"'SEE lOT

sta lled in all types of
vacuum tu be equipment
in cludi n g receive rs ,
tra nsmitters. ins t ruments,
and TV receivers. Note: In
a colo r TV receiver, the
auto matic degaussing may
be visi b le on the sc reen for
a few seconds after B+ is
sw it c h e d . The o rigi na l
a..del ay used an RCA 40812
SCR. It ha s been ope rat ing
in my black and white TV
for 6 ye ars, durin g wh ich
not a single tube has been
replaced .•

I

"' " "'llOl'l l ~'e " nOn
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~
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1Q-Watt resistor is oper
ated at full rating with a
B+ of 600 volts . but only
for 60 seconds at each tu rn
on.

Wire the B-delay into the
power supp ly as show n in
Fig. 2. The + e nd of the
switch is connec ted to t he
input filter capac itor. All
ot he r wires except the one
from the recttfierlsl must
be removed from thi s ca
pacitor and connec ted to
the - e nd of the switc h.

The a-delav may be in-

but effec tive 60-second
B+ de lay. Q1 is any SCR
able to block unloaded
B+ voltage and pass the
req u ired load cu rre nt.
Using an RCA S·2061M, this
c i rcui t wi lt p erform in
power suppl ies up to 600
volts and 4 Amperes .

Th is ci rcuit is no t a
perfect switc h. It has a
vo ltage drop when on of
abou t 1 vo lt and a " leak
a ge" c u rre nt when o ff
equal to (Vol tsg unloaded
{30 in rnA. This " leakage"
current of a few milliam
peres limits plate vo ltages
in mo st appli cations to
on ly a few vo lts . The

uwis J. N~wmi~ K5KXM
1/7 South /OJ,d E. AYe.
Tulsa OK 74118

T he deleterious effects
of simultaneous appli

cation of heater and plate
voltages to vacuum tubes
are well known . H i g h
power transmitters have in
terlocks and time delays to
prevent such occurrences.
For reasons of economy,
however, such interlocks
o r delays a re se ldo m
designed in to co nsu mer
elect ronics .

The so lid state c ircu it
shown in Fig. 1 is a simple

Fig. 1. Connection o f B..cJefa y in a power suppfy.
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HEATHKIT'Amaleul' Radio Geal'•.•
with thequality that meaSUNS up!

ShownwUb
Optional
Auto-Patch
Encoder la.talled

Hand-Held 2-M.let
TrunK.lyer with
a full 2 w(rtb
power

TOlolly Broo:d ·
bonded, All Solid·
Stat. CWtSSB

SB·I04A Tran_I....r

encoders, external mike and holster-style leather
carrying case. And at just $189.95' in kit form, we don't
think you'll find a better all-around hand-held!
Then there 's our world-famous SB-I04A, a superior
SSB/CW transceiver, the "heart" of a ny firs t-class sta
tion . Totally broadbanded, all solid-state, with TRUE
digital readout - it's THE transceiver for the serious
Amateur. And now, with it's completely re-engineered.
front-end receiver board and transmitter IF. which are
supplied. factory assembled. and tested. you can get on
the air faster and better! For just $699.95: and a few
evenings of kitbuilding , you'll have a rig that compares
with equipment costing hundreds of dollars morel And.
of course, there's a full line of accessories to add con
venience and versatility to your SB-I04A sta tion.

There~ more fo.. lhe Bam alliealh.

r---------------------,
I~ H.alh Company. D.pl. 011..500 .... H5 I
I~ Ben lo" Ha rbor. MI 49022 I
I Plea.e send me my f REE Heathkit Calalog. II I am Dot cunently receiying- your catalogs . I
I Name I
I I
I Ad d res s I
I elly SIal. I
I I
I AM-384 Zip IL J

Heathkit Amateur Radio equipment has long been the
favorite o f Hams the world over because it provides
the performance. s pecif ica tions. dependability and
long-term reliability that Hams are looking for. It should.
It's designed by Hams. for Hams .For more than 25years,
Heath has been making fine Amateur Radio equip
ment. It's no surprise that Hams have come to expect
Heath's experience and knowledge to translate into
some of the finest equipment a round.
For instance. our new VF-2031 2-meter Transceiver. It's
portable. practical and it gets you on two with a clean.
clear s ignal that re ally gets outl It has a minimum
2 watts ou t, separate spea ke r and microphone for ou t
s ta nd ing audio quality. eight crys ta l-controlled. chan
nels and BOOkHz offset for a total of 8 receive and 24
transmit channels for real 2-mete r versatility. A com
plete list of options includes c u to-pctch and tone

RotCId a bout ou, ."li,.U". 01Amal.vr
Radio Eq ulpm. nl Including IIn.are.
2·m.t.r a mps. anl.nna• . mlk.....all ·
m.le.. a nd more l II coupon Ie mi..lng.
writ . HotCIth Company. D.p l. 011..500,
B."lon Harbor. MI 49022.
· Price. a,e mall o rder ne l f .O. 1I lI.nlon
HaTbo>-. Micblga n. PTicoo . and .pecilicohon.
a Te ...btect la c ha nge witho ..1 notice.

IIEATIIKIT CATALOG
lkmd for yours today!

rR11
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ALLTHE MOST W TED FEATU
AT A MOST WANTED

TO ORDER CAll TOll FREE
800-223-0474

--

Here is the handful! of
accuracy you've been

wa it ing for . Hand
so me ly encased .

Compact. Effic ient.
On ly 8 o unc es .
Hickok's exciting,
new LX 303. 3»

digit Mini-Multime-
ter with high Quality
components, one
year guarantee
and rugged cvco
lac~ case offers

features previously
found only in ex-

pensive units...at a
price under $75.00!

So why wait any
longer? The

amazing LX 303
is here , N OW!

Another American
made test equ ip

ment breakt hrough
rom Hickok. The Value
~ novator. Order today!

HICKOK

---------.,
tributor or order below

L 303 O,gita l Mulllmat8r. . @ 74.95 ea.
3 C Ad.pte " 115VAC (220VAC ava il.) @ 7.5Oe• .

_ Oe lu.e Cerrylng Cu e ........ ............................. ..•............ @ 7.50 ea.

~
~~~f'- 1 0 Xl 0 OCV Probe Adapte r _ @ 14.95 ea.

CS_1 10A OC Curre nt Shunt @ 14.95 ea.
VP-40 40 KV OC P robe @ 35.00 ea.

ent encL 0 Bill my : Mllter Charge 0 VISA 0
Account # bp. Oate _

AvaIlable accessories include AC
adapter, padded vinyl ca rrying ell.
40KV DC probe, 10 Amp DC shu nt

Removable cover stores t
set furn Ished as part of tile-

BIG W' HIGH LCD DISPLAY

USE INDOORS DR OUT

200 HOUR 9V BATIERY LIFE
AUTO ZERO, POLARITY,
QVERAANGE INDICATION

100 mV DC F.S. SENSITIVITY

19 RANGES AND FUNCTIONS



John A. Burro" WB9QZE
2282 McKinl,y A ~,.

Columbus IN 47201

The Hot Mugger X1
- coffee drinkers, rejoice!

There is no such th ing as a cold drink.

sc rewed together with an
o pe ning cut o ut of the top
for the cu p.

That's just about it ex
cept for painting. I used
Ru s t-ol e u rn" prim er ,
wh ich I don't re commend
becau se it gave o ff a fishy
smell fo r a long time afte r
wa rd . Probably a good
a uto engine paint wou ld be
a better choice . A name
plate could be added so
that you r friend s wil l know
what it is .

As I type this, the Ho t
Mugger X1 is o n the job
keepi ng my coffee warm to
t he last d rop. What is there
left to say except, " Try it;
yo u will like it ." •

keep your cup warm, but
yo u might try whatever
yo u have on hand. 1 don't
recommend exceeding 26
Watts, as th is wattage will
ca use Y. c up of coffee to
become quite hot .

The cup shou ld be a flat
bottomed one without any
recess. I chose my cu p
before mak ing the top for
the coffee warmer so that 1
cou ld cut the hole to the
righ t size. The microswitc h
has a long actuator so that
the cup will sit down on it
and tu rn o n the heating e le
ment (resistors). The base
and housing were made
out of printed c irc ui t
boa rd , soldered a nd

P~ ' ''TE D

C' ~CUl1

90 AR D

'SOl An PADS
'o ~ ~u,nou

1have used the Hot Mug
ger for se ve ra l months
now, and it works very
well. But I have left a lot of
room for improvement and
would be interested to see
other ideas fo r a coffee
wa rmer. 1am su rprised that
no one has written one up
yet , as it is a very p ractica l
item fo r the ham shack. I
hope this wil l set the
wheels in motion and we
will see man y improve
ments and innovat ions.

The Ho t Mugger does
no t require much in the
way of parts. My junk box
yielded all that were need
ed . The re a re fou r
SSG-Ohm, 1S-Watt power
resistors in series paralle l,
whi ch gives 26 Watts of
power dissipation. The 26
Watts does a good jo b of
keeping a cup of coffee
warm . I don't know how
muc h lowe r you can go in
power dissipation and still

, CoPpER,
0 " ' CRO ' " \,,,

s ",nc~(i) "on "on " on "on, ". ". ". ".,

~
, •

I I

Fig. 1. Schema tic.

Eve r sin ce Wayne
Green's editorial in the

July , 1977, issue of 73, 1
have been thinking about a
co ffee warmer. He gave
so me ideas on how to
make one and also said
that it shou ld be a re al
money-maker . I, too, hate
cold coffee wit h a passion
and usua lly end up with
such eve ry time I bring a
cup out to the shack. So,
with his idea and my junk
box of par ts, 1put togethe r
the Hot Mugge r, dest ined
to become the most pop
ula r piece of gear in the
ham shac k.

Fig. 2. Construction. Side view of the finished Hot Mugger.
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Winford Rister WB4MBL
402 AI/ida Street
A lbertville A L 3j9jO

Build the Mini-Probe
- it's only logical

Decod ing digital with a PolaroidTM pistol.

cond it ion. This is where the
one-shot goes to work . It
g ives a rel ati ve ly long
(.5 seconds o r so) pulse
a ny ti me the pr obe goe s
high -even if for a ve ry
sho rt durat ion . So if the
probe contacts an osci l
lat ing pin . it will blink
co nt inuo usly.

Unless pu lses of ve ry
high frequency are to be
detected . the re is nothing
critica l abo ut the layou t
except for space economy
so that the board can be
slipped into the case .

So there. in a nutshe ll
(plastic o ne). is a way to
know what's happen ing in
side that digit al monster's
mind.•

circu it unde r te st. and the
probe is touched to the pin
unde r test. If · th e pin is
o pe n, Q2 will co nduc t
slightly because of the bia s
int rod uced by R1 . This will
cause the yellow LED to
light at about ha lf
brightness. If the pin under
test is ground. both Q1 and
Q2 are off so neither LED
will light. If the pin is high.
the red LE D will bli nk once
bec ause Q1 puts a h igh
signa l in to the o ne-shot .
a nd the ye llow LED will
lig ht at fu ll b rightne ss
because Q2 is turned o n. If
o nly the yellow LE D were
used. it would be diff icult
to differenti ate between an
o pe n and an osci lla t ing

ed Polaroid ! film-coating
containe r and about 2%
inches long.

The Circu it

Referr ing to Fi g. 1. the
plu s 5 V and ground con
nections are made to the

• , • , 10. ·. '1 ~

'"• , .
" 7. 't ', •

." ,"

Fig. 1. Logic probe schematic diagram. Resistors ~ Watt.
10%. Transistors ECC 123A or equivalent. LEDs as desired.

He re is a n inexpensive
logic probe tha t will

dete rmi ne a ll po ss ib le
states of d ig ita l logic. It is
built by poin t-to-poin t wir
ing on a piece of per
forated board just wide
enough to fit into a discard-

Completed probe. Circuit board assembly.
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You're just a few digits away from
name brand radio equipment·

AT DISCOUNT PRICES!
CALL TOLL FREE

YAESU
KENWOOD
DRAKE
ICOM
STANDARD
EDGECOM
KDK
PANASONIC

DENTRON
HY·GAIN
MOSLEY
CUSHCRAFT
WILSON
HUSTLER
LARSEN
BENCHER

TAYLOR
SWAN
TEMPO
TEN·TEC
MIDLAND
CDE
AUTEK
MIRAGE

E.T.O. ALPHA
VHF ENGINEERING
BERK·TEK CABLE
CONSOLIDATED TOWER
SAY
SHURE
TELEX
ROBOT·SSTV

We carryall major lines of Antennas at Discount Prices

OUR NEW HOURS
at Lincoln store only

, I
, I,

PACIFIC ' I•M·F 6 a '
Sat 6 a::: . 10 pn .' I CST
Sun lOa . 4prn , I

m -spm , , M·F Bam -Mldntght '
I Sat Bam · 6 pm '. EASTERN

• I Sun Noon . 8 pm
MOUN TAIN • , M.F 9 am - , am

Sat 9am · 7 pm
M·F 7 am - 11 om .' Sun 1 pm ·9pm
Sa t 7 am . 5 orn
Sun 11 am . 7 om I, . .

• I· .....;':.-.,---......,....,
SAME DAY SHIPPING ON MOST ITEMS

look

1-800-228-4097 ~cse

Communications Center
443 N. 48th. Lincoln. Nebraska 68504 In Nebraska Call 14021466·8402

master Charge.... ..,,_.. ,...

Y'" Re.df!' S.,..ice-see pege 2 11 165



editorial by Wayne Green

W2NSD/i
NEVER SAY DIE
from page 4

interested in the same end . . . a
better world, helped along a
whole lot by amateur radio.
Hamm ing can only provide
these benefits to the world if it
is fun , so lei's all try to do what
we can to make amateur radio
fun . . . for everyone. I don' t ask
you to speak out against those
who are lousing thi ngs up,
whether by intention or stupid
ity- I just ask that you look into
these th ings wi th an open mind
and vote with you r conscience.

ALSO AT ATLANTA
In addition 10 lay ing it on the

line about amateur radio .. . and
1expect the usual goon squad
... I'l l be talking abo ut
microcomputers. I'll be talking
about them primarily in terms
which may be of part icular in
terest to you . . . how to make
money in microcomputing. I'd
talk about how to make money
In amateur radio, but I don't
know anyone who has f igured it
out yet. Perhaps those who are
pushing for the Communicator
Class li cense on 220 have the
answer.

The opportunities in micro
computing are st ill as good as
ever for making a bundle.The in
dustry has grown some since I
got involved. Sales in 1975 were
about $5M. This went up to
about $25M In 1976 . . . $100M in
1977 ... and passed $300M in
1978. With Atari and Texas ln
strumen ts now hitting the
market with microcomputers,
1979 is still an unknown quanti
ty. Radio Shack has a very big
lead and may just be able to
hold it, what with about 10,000
of their stores selling t he
TRS-SO.

I'l l be talking about hardware
which is needed and which can
be marketed easily to make
money. I' ll be putting software
into perspective. Mostly, I'll try
to answer as many questions as
I can. 1may even talk a bit about
the whole philosophy of making
money . . . what the secrets of
success are and how to achieve
success if you want it. Most
people have blundered into the
trap of the good old American
system ... guaranteed to keep
you poor for life and with no real
hope of spectacular success. Is
there anything to do about this?
I think so . . . and the f irst step
is to become aware of the sys
tem and how it can be beaten.

Willi be seeing you at Atlanta
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June 16-17th? I hope so. What
about Dayton? I don't know . . . I
skipped it last year, but haven 't
decided about this year yet.
With two or three new maga
zines in various stages of qet
ting started, Instant Software
reall y getting going, and some
other projects, I don't really
have t ime to go most of the
places where they want me,
much less where they don't.

MEET ME IN ST. LOUIS
Yes, Wayne Green is coming

to St. Louis . .. for the big
hamfest on March 31st. I' ll be
talk ing about amateur radio . . .
the good things and the bad. I' ll
be answering questlons on just
about anything. In addition to
that, as at Atlanta, I'l l be talking
to microcomputer hobbyists
about the many ways of making
money in this new field. I' ll try to
give some perspective on what
has happened and what I see as
coming in both fields.

This will be my first trip to St.
Louis, so I'm looking forward to
it. I'll be getting in a day early,
so I' ll have a chance to get on
the local radio and television
stations and promote the ham
fest.

If YOU're a Wayne Green fan,
be sure to come to the show ...
at the new convention center. If
you're ant i-Green, it's even
more Important for you to come
and make sure you are right in
your assessment. Is it possible
that you are more a part of the
problem than a part of the sotu
tion? Find out at the St. Louis
namtest.

There will be a raft of exhibits
and other talks ... wi th manu
facturers showing their latest
ham gear and dealers doing
their best to cut their own
throats. They're lin ing up some
fantastic speakers and forums
(in addition to my talks), so
you'll have a great time.

I'm looking forward to seeing
you . . . please come.

THAT LONNNG ARRL PIECE
One of the problems is that

I'm spread a lot thinner than I
should be. Instant Software is
demanding .. . as is Kilobaud
MICROCOMPUTING ... and
wi th two or three more maga
zines in the planning stages,
when do I sleep? This came to a
head last month wi th my end
less editorial about the League.

Normall y, when I write an
editorial, I sit down and write
wi th smoke coming out of my

typewriter. Then I lind the heat
abated a bit and write a second
draft which is a bit less fie ry. 111
don't like the lirst two drafts, I
try a third t ime. In December, a/l
of the drafts of my editorial
managed to reach print, end to
end. I'm supposed to get a
chance to review my editorial
before it goes to the printer ...
but they skipped me last month .
Rats.

Oh, I get annoyed at a lot of
the crap I get from the League,
but I'm not as upset about it as
most people th ink. You' ll per
haps get belter perspective on
this at St. Louis or Atlanta if you
come and say hello and get Into
one of my talks.

ARTICLES NEEDED
Our increased use 01 color in

73 permits us to run some color
photographs of interesting OX
pedilions. The t ime was when
we had to run all those pictures
of gorgeous places in black and
whi te. We' re looking for colorful
DXpedi tion pictures accompa
nied by in teresting articles. An
article will not only help pay
some of the freight for the trip,
but could also encourage
others to help out a bit when
they send for your QSLcard. OX·
Ing is one of the most exciting
aspects of amateur radio, so
let's see more of the DXing fun
In articles for 73.

If I can get my new tower up,
I'll be back in there scrapping
with you for the rare ones. I'm a
tough one to beat, so watch out !
I racked up over 300 confirmed
countries (all on 20m phone) In
one year a while ago .. . and
even managed 100 countries on
20m phone one weekend , just to
prove to myself that I could do
it. I didn't get much sleep.

It appears that we are up to
here In antenna, keyer, and
counter articles, but really in
need of articles on transmitters,
receivers, and t ransceivers.
Surely someone out t here has
built a rig which will get
thousands of hams hot to fol 
low suit. Let's see more con
struction projects on ham gear.

It is my conviction that the
tens of thousands of hams who
have bought microcomputers
should be using them in place
of TeletypeTM equipment. Let's
have more articles on RTTY us
ing microcomputers.

SLEP WRITES
A letter from Bill Slep (Slep

Electronics) mentions that his
ads have been selling stuff right
and lef t. That's always nice to
hear. Bill says that there has
been a recent run on microwave
equipment which hams are us
ing to receive the TV satelli tes
di rect. I've been reading a lot
about this recen t ly and would
like to encourage those who
have been successful in getting
something inexpensive togeth
er to do the job to write for us

about it.
Why bother to get TV direct

from a satellite? Well , right off
the top there Is the challenge. It
isn 't easy. Once you get set up,
you'll be getting network pro
gram feeds. This means that
YOU'll be able to get, for exam
ple, Johnny Carson before the
sal ty language is bleeped out.
You'll get a lot of programs
which are not being broadcast
in your area. You'll get the
Home Box Office stuff . . . late
movies.

I've been corresponding with
Bob Cooper K6EDX/5, who pub
lishes a magazine for the CATV
field and is deeply into this
direct satellite TV recept ion. I
may be able to get him to either
write an article for us or at least
get him to get someone else to
prepare such an article. Using
commercial gear for the effort
would run y ou In t o the
thousands of dollars. Heck, jus t
a receiver lor 4 GHz cost s
thousands. Then they want you
to buy a ten-foot dish and a
special preamplifier. Some ex
perimenters have been getting
the stuff with a lot less expense
and trouble. If YOU're one, write
to me about it.

NEW COVER PRICE
The new c ove r price

shouldn't come as much of a
surprise to anyone. A big part of
it is inflation, which has been
running about 10% of late. II's
been two years since there has
been an increase in cover price.
If inflation keeps up like it has
(if you continue to let your con
gressman spend money on
more and more government),
the price increases will have to
come more often . Hcw'd you
l ike to f ind a different price
every month? Keep it up, Con
gress!

We see the inflation in many
ways. Postage has gone up
beyond bel ief ... made even
worse by the great big, thick,
heavy issues of 73. Paper costs
have doubled in the last couple
of years, and no end is In sight.
Wages all around have been co
ing up in step with inflation. Our
advertis ing rates, once under
$100 per page, are now over
$1,500 for a page!

Obvious ly, the way to beat
the cover price is to subscribe.
I've been hinting gently at that
for a long time. At $2.50 per
issue, this comes to $30 per
year. The subscription rate Is
$18 lor one year and S36 for
three years. That means you
can get three years of 73 fo r just
a li tt le bit more than buying one
year on the newsstand . Con
vinced? Remember when a life
subscription was going for $371

Of course, those early issues
of 73 were much smaller (about
one half the size of this page)
and thinner. You' re gett ing
eight times as much material
for about six times the price .. .



so It is a good deal. Fifty-seven
feature articles in the November
issue! That's more th an all the
other magazines com bined,
isn't it?

THE 10 GHZ SAGA
Chuck Martin W A 1K PS

started off going great guns
(Guons, that is) on 10 GHz with
contacts with New Hampsntre
from Massachusetts, Vermont,
Maine, and even the Granite
State Itself (106 miles between
Pack Monadnock in southern
New Hampshire and Mt. Wash·
Ington, up north). From there
on, the si tuation got more di f·
f icult .

A couple of tr ies from hills in
Rhode Island didn't make it.
The paths were even difficul t
on 220 MHz, so the failure on 10
GHz wasn' t very surpr ising,
even if it was disappo inti ng.

Chuck got th e two transceiv
ers together and found little
things to do which supposedly
improved their act ion . He also

borrowed a t wo -to ot d ish
to perk up his end of th e signal.
jus t In case th is would help. It
might push a signal through
some trees, but it wouldn 't
boost it over any mountains.

On November 19th, I braved
icy winds gusling to over 80
mph up in the superstructu re of
a tower on the Pack, while
Chuck relaxed up in the branch
es of a tree on a hill in Rhode
Island. Well, he was perhaps
only partly relaxed, considering
that he was try ing to hold on to
th e tree wh ile he aimed th e dish
and t uned the tran sceiver . . .
and gradually froze.

Perhaps It was worth it all.
We did manage some short
contacts as t he two tran s
cei vers drifted in frequ ency
about 16 MHz as they cooled
down to th e subarct ic tempera
t ures. The AFC system is pretty
g o o d , bu t definitel y n ot
equipped to handle that k ind of
drift. And tuning the little bug·
gers is about like trying to tie an

appendix with boxing gloves
on. You have to turn the tu ning
knob about a thousandth of an
Inch to t une in a signal. Th is Is
Interes t ing to do when you are
being blown almost out 01 a
tree or a tower by gusts 01 very
cold wind .. . shivering ... and
your hands are tu rn ing blue as
frostbite creeps up towards
your armpits.

That makes l ive states on 10
GHz, with all contacts being
over 50 mi les. Anyone done bet
ter than t hat, or should we send
It to the book of world records?
Our laurels wi ll not be crus hed.
Chuck has some ideas on pep
ping up th e transceivers, and if
we put the darned th ings out
side so they can come to a
steady temperature, we should
avoid the drift miseries. The
next sto p obviously Is Connect
Icut for sl ate number six . . . if
we can get organized befo re
the snow hits.

Th o s e litt l e M i crowa ve
Associates Gunnplexers sure

are good fun. They pul oul
enough of a signal so th ai you
should not have to have any ad
ditional anten na for a contact
over any line-of-sig ht path. Our
contact of over a hundred miles
was plenty strong.

Sherry has been Itching 10
gel a hot air balloon ever since
we went down to Florida and
made the balloon cover fo r 73 a
couple of years ago. If we get
one, I understand that contacts
from the bal loon count for New
Hampshire as long as the
balloon is tet hered. I wonder If
a 5,OOO-foot k ite st ring counts
as a tether?

OCTOBER WINNER
Our readers have selected

" Antenna Design : Something
New! " as t he best article in our
October Issue, so Harry A. Mill s
W4FD and Gene Brizendine
W4ATE will be sharing our $100
Most Popular Art ic le pri ze.
Remember, you r ballot Is your
Reader Service card.

from~ 14

Irom Greenland 10 South
America out of our home base,
Wrighl-Pallerson AFB, on a
two-week " worldwide" com
munlcatlons lest of an ex·
perimental airborne satelli te
terminal. Among the crew of 25
men, we had four hams: Sandy
Cole K1SC, To m Waii lko
K8NOa, Bob Beach W8lCZ,
and Wayne Beeson KBWB.

Aft er landi ng (on Ascension
Island) on Sat urday night , we
Immediately searched for the
acti ng base commander, Cap
lain l ord, and finally found him
In a barracks card game. Cap
tain lord informed us that the
requ ired forms and the Briti sh
Islands Administrator's signa
ture needed to obtain our own
Z08 calls wou ld no t be
available until Monday morn
ing. Meanwhile, he authorized
the use 01 your call, ZD8KG, for
us as guest operators. He
presumed your kind permission
since you were not then on the
island.

The authorization seemed
adequate, as we had the word
of the Lord, so we rushed over
to barracks 14 and set up our
FT-101 E and t a-toot vertical
antenna. Our fi rs t a s o took
place just alter midn ight on
Septe mber 17th with W7PFZ on
20 meter SS8 .

We then proceeded to have
the time of our lives working
our first pileup from the fun
(ra re) end of the OSO. An
awesome and enjoyable ex
perience almost every OXer has
dreamed of was coming true.

All four of us took t urns as
noted In the enclosed log copy.

We worked 10, 15, and 20
meter CW and SSB. Conditions
on 10 were great, so we used
that band a lot in racking up 230
contacts from Z08KG in about
36 hours.

On Monday, we filled out th e
required forms, got th e neces
sa ry signatures. an d f inall y
received our own call s. Sandy
got ZD8SC, Robert got ZOBRB,
Wayne got Z08WB, and I got
Z08TW. We stili had some
operati ng t ime left , so w e
returned to th e rig and ran off
105 more contacts in the four
ho urs before ou r plane took off
fo r Brazil .

We totaled five continents,
fifty countries, and 325 con
tacts, of which 101 were with
stateside stations. We earned
no awards but we had a te rri fic
time.

During some hu rried and
confused packing, we yanked
our antenna off the barracks
roof in the middle of our last
a s o with WB0TXV on ten
meter SSB. A sudden end to our
OXpedlt ion . We all had a ball
and can' t walt to do it aga in.
Our plane will return to Ascen
sion Island in March, 1979, and
again in th e summer of 1980.
We plan to bring multiple rigs
next t ime and to use our new
f ou nd e xpe r i ence t o c u t
through the pi leups f aster.
Meanwh ile, we left our aircraft
number and 73 writ te n with atx
foot high roc ks on the side of
West Bay Hili near th e bar
racks.

We requested everyone we

KV4, t here is reall y no excuse.
KV4A A rec entl y made his
38,OOOth aso. Most are CWo

That W00X who operated
from Oesecheo recent ly Is Bob
Denniston, former president of
the ARRL. He runs the Smug·
gler's Cove Hotel on the north
side of the island group.

4UliTU in Geneva reports
that th ey are receiving a SL re
quests for 4U1UN In NYC. The
correct a Sl route fo r 4U1UN is
UN Staff Radio Club, United
Nat ion s, Box 20, NYC NY
10017. SASE, of course.

For those who are still con
fused by th e FCC ca il slgn
allocations in areas outside t he
cont inental U.S., the fo llowing
should be of some help. The

,
George Lindley WA 5HKW erecting his home-brew tbree -eteme nt
beam. George built it from plans in Bill Orr's Beam Antenna Hand
book for about one-third the cost of a commercial beam. He says it
works grea t.
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Ever wonder wha t the shack of a rare OX sta tion looks like? Here's
the operating position of the much-sought-after YI1BGO, the only
station currently active in Iraq. Pictured are ooe Ma;id (seated) and
seea. along wi th their Atlas transceiver. Can you spot yourOSL on
the wafl? Thanks to Jack Winterbourne VE31TO and the CARF
News Service lor the photo.

digit is the key. Alaska stations
sign AL7, KL7, NL7, and WL7.
The rest are as follows.

Atlantic: l-Navassa Island;
2-Virgin Islands; 3-Serrana
Bank; 4-Puerto Rico. Pref ixes
are KP, NP, and WP.

Paci fic: 1- Baker, Canton,
Howland Island s; 2-Guam;
3- Johns ton Island ; 4-Mid
way Island; 5-Kingman Reef
(K suffiK); 5-Palmyra, Jarvis;
6 - Hawall; 7-Kure Island;
a-American Samoa; 9-Wake
Island; i-Northern Mariana
Islands. Prefixes are AH , KH,
NH, and WHo

All the foreign nationals have
been assigned YS9 prefixes in
EI Salvador. YS1WPE is now
YS9YSS.

The operator at HF0POL, the
Poli s h base In t he South
Shetlands, let t and the new
crew contains no amateurs.
aSLs have been pr inted, but
there is a holdup in getting
them filled out and mailed.

The ARRL is planning to take
the FCC ten meter linear ban to
court. As noted before, the in
nocent hams were the only
ones to suffer from this ban.
The manufactu rers of illegal
C B lin e a rs ei t h er went
underground or switched to
manufacturing high-powered
"amateur transmitters." CBers
just plug in their transceiver as
a vto. Passing laws to make it II
legal lor lawbreakers to break
the law has never made much
sense to us.

Those working toward WAZ
should bear in mind that
UA0YAE, heard otten on 15

meter CW, Is located in Tana
Tuva, which Is in Zone 23. In
fact, any UAIIY is in Zone 23.

Gary Varus WB0MSZ puts
out a directory of statesideQSL
managers that contains over
1300 managers. Th is Is almost
a necessit y for the serious DXer
and at on ly $1 .00, It's a grea t
bargain. The address Is: Gary
Varus, 921 N. Clay Avenue, St.
Louis MO 63122, and the l ist is
updated weekly.

UV0BB claims to be the first
and only YLoperator in Siberia.

SV11T Is considering a possi
ble Mt. Athos effort this sum
mer. Nothing definite as yet,
but If you run across him, you
might ask for the latest word.

Amateur radio continues to
e xpe r ience rapid gro w th.
Amateur li censes in the U.S.
are expected to top 366,000 by
early th is year. There we re
some 28,000 new licenses
issued during 1978. The total
number of licensed amateurs in
the U.S. has increased better
than 100,000 since 1975. CB
licenses, on the other hand,
d ropped below 100,000 per
month last summer for the f irst
time in several years. Look for
several of the larger CB equip
ment manufac turers to ju mp In
to the amateur market.

QSL manager ON5TO notes
that t he true-blue 9U5CA has
not been active since 1971. The
one showing in '7&'77 was a
pirate. Only 9U5CB, 9U5DS, and
9U5CR are legit at present.

The U.S. and Surinam, PZ,
completed a rec iprocal operat
ing agreement on October 12.

Amateurs 01 either country
wishing to operate in the other
country can do so upon ap
plication to the proper
authorities. Information on this
or any other rec iprocal operat
ing agreement can be obtained
by sending an SASE to the
ARRL. Report s Indicate a
rec i proc al agreemen t w ith
Spai n is now in the works.

A note from K50VC straight
ens out the Argentine-Antarctic
callslgn designations. LU·ZA,
ZG, and ZM are South Orkneys.
LU·ZY is South Sandwich. LU
ZC,ZI, ZO, SZ, and ZT are South
Shetlands. Others are Antarc
tica.

J im Henderson, who spent
several months signing ZM7AH
from the 'rokeraus a few years
back, wants to c lean up any re
maining need for ZM7AH cards
and seal the logs permanently.
Anyone still needing a card can
reach Jim at 13490 Mt. Hood,
Reno NV 89506.

The Mellish Reel operation,
VK9ZR, managed some 16,000
contacts desp ite being
plagued by generator problems
that limited their output.

K40D notes that he still has
all logs fro m his prev iou s
overseas assignments and will
be glad to confi rm any con
tacts. Anyone needing a card
from OA4DX ('68-'71), HP1XOD
('70-'71) , PY1ZAL ('71-'73) ,
EP20D ('75- '77), or 9D5B
('7&77) can reach Carl at PO
Box 135, Front Royal VA 22630.
SASE, of course.

EI8H is a legitimate station,
but any EI8H/xx you hear is a
definite phony. Pat has been
getting loads of OSLs for these
operations, bu t all are go ing in
to the trash and he requests
that no more be sent.

ZD9GG can olten be found
on a list operation ru n by

.., u"

WA7ZTL on 14245 kHz around
14451. An Asahi newspaper
recently took some aerIal
photos of Okino Torishima. The
outlines of the barrier reef are
quite distinct and the tc unc a
lion of the never-built weather
station can be seen In the
center. Only two rocks are visi
ble at h igh tide. One is fi ve feet
tal l. It is di ff icult to imagine
another operation taking place
lrom here for quite some time.

The DX gathering on 14225
kHz after 1500Z is a great hunt
ing ground. Check it out.

The first DXCC for 160 meter
operation was issued on
November 15, 1976. Since that
time, twelve have been issued.
#1 went to Wl BB, of course, #2
to W l HT, #3 to W8LRL and
KV4FZ (two were issued), #5 to
Kl PBW, #6 to W4BRB, #7 to
W20D, #8 to W2DEO, #9 to
W40CW, #10 to W4YWX, #11to
K4CIA, and #12 to W9N FC. The
east coast pretty well has a
lock on this award.

BJ1JCI was a special station
on from the Japanese Chamber
01 Commerce and Indust ry
Centennial Exhibition.

QSL INFORMATION
In the November col umn, a

typo snuck in direc ting aSLs
for GU5CIA, GU 4EON, and
GU3YIZ to K5YY. This was an
error and San says no more,
please. The correct route is 10
N6MA, whose address is listed
below.
3D6B A to WA4HNL
3YQJBZ to VE7Za
3Y50Q13Y1VC to L.A5NM
4079WARC to YU2DX
4N0D to YU2Ce
4N2EC to YU1JAS
7P8BH to WB9ZZK
BJ31TU to JH3DPB
9J2JN to WB21ZN
9K2FX to W4KA
GU5CIA to N6MA, 3800J Street ,
Oxnard CA 93030
A7XAH to DJ9ZB
EX9A to Box 88, Moscow
H5RAC to WA4HNL
HH2DX to George Werner, 1045
Le Brun, Jacksonville FL 32205
HZ1 AB to K8PYD
J28AZ to IBJ N
JY3ZH to DJ9ZB
KA1MI to WB1GXU
KA1NC to K4JEX
KG4KG to YASM E
LU3ZY to SARA, Malabia 3029,
1425 CF, Buenos Aires
NnGIKPl to Randy Rowe ,3237
Connecticut Drive, SI. Charles
MO 63301
SSGEH to WA4HNL
TF0DF to K4SAK
ZL3HIIC to N2CW, 207 West
Fifth Street, Ship Bottom NJ
08008

Thanks to The West Coast
OX Bulletin, the Long Island OX
Association Newsletter, and
Worldradio Magazine lor much
of the preceding information .

AMATEUR RADIO IN IRAQ
During a business trip to
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Baghdad in September, 1978, I
contacted Majid Abdulhamid,
Chief Operator of the Radio
Club of Baghdad, amateur
radio station YI1BGD.

Majid gave me telep hone
di rections to find the club
premises, now located in the
building of the General Direc
torate of Scientific Welfare In
the Azamla district of Baghdad.
This building also houses other
scientific c lubs.

I was met by Maj id and
another club operator, Saad A I
Tai, both of whom accorded me
a very courteous welcome.

On being informed of the
gene ral interest of North
Amer ic an amateurs in t he
situation of ham radio In Iraq,
they explained thei r present
status.

YI1BGD is the only legal ham
station In Iraq at present . Majid
is holder of the l icense, which
is limited to t he 20 meter band

and 100-Watt input.
The club hopes to be permit

ted soon to operate on other
bands and with higher power.

The present membership, be
sides Maj id, consists of seven
operators, inc luding two YLs.
Majid expects the club to grow
as their activities become more
widely known.

The whole operation was
made possible t hrough a radio
course given by YU1N FV, who
has si nce left Iraq.

The c lub station commenced
operation on Apri l 14, 1978, and
has lo gged a respectable
number of countries and QSOs
si nce that time.

The prese nt station is
equipped with an Atlas 210 and
a two-element quad which is
operated manually. Recently,
they received a donation from
Japan of a Yaesu FT-101 , which
is awaiti ng clearance at cus-

toms pending the revised eta
tton license.

YI1BGD's operating sched
ule is Monday and Wednesday
on 14210 MHz, and on Friday
from 2000 UTC unti l 0100 UTC,
thei r beam is directed at North
America. At that time they have
regular skeds with V01CU (Gor
don) and 12CBM (Bert) who act
as control stations on their
behalf. The Friday frequency is
14310 MHz.

When I enquired if t hey had
any ost.e for VE3-land which I
could carry back, they showed
me the station log which in
dicated almost 100 percent
QSL response f ro m them .
Those hams who have sent
ost,s are quite certain to
receive confirmation , but it will
take time. It does not appear
that the club takes long to re
spond, but the distance and
conditions really slow things
down.

The club has received some
publicity in the Long Is land DX
Associat ion bulletin, one of the
British meqeztnee, and locally
in an Arabic publi cat ion.

My friends were kind enough
to let me take a few pictures of
them and the ir station (I hope
the fi lm survives the security
checks on the return trip), and
also gave me a small black and
whi te print of four of the
operators in the shack
Kamal , Maj id, Mohammed, and
Dhia.

Judging by the enthusiasm of
these two men, the OX hounds
will continue making regular
contact with YI1BGO, but it is
doubtful that there will be any
other VI stations for some time.
This information came to us
courtesy of Jack Winterbourne
VE3ITO, and was first pub·
lished in the Burlington, On
tario ARC bulletin.-Ed.

Reprinted from the Federa l Register.
FCC
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AG ENCY: Fede ral CommunicatiON
Commlulon.

ACTION: Order Extending TIme to
File Conunenta.

S UMMARY: The FCC I.s inq uiring
Into the Ildmlnl.stl"lltlon of It.. teleara
phy eXan:UnatioN to hAndtcapped per
SON who app ly for amateur radio U-

<:ensea. The comment period ends No ·
vember 30. 1978. Mr. Norman Kaplan
h.u petitioned to extend the comment
period. The comment period I.s bei.tl.K
,""tended to encou rage as wiee a par
tlctp&Uon In the proeeed1ng as POSSI·
ere.
DATES: The comment period I.s ex·
tended to March 30. 1919. The reply
oomment period is extended to April
30,1919.

ADDRESSES: Send comments to: The
Secretar y. FCC. 1919 "M " Street NW. ,
Washington. D.C. :ro!l[>4.

FOR FURTHER INFOR MATION

CONTACT:

Mr. Robert Cassler, Personal RadIo
Plvir;lon. Safety and SP«'lal Rfl.dlo
servrees Bureau. 202-634-6820,

SUPPLEMENTARY INFORMATION:
&>10 attached document.

Adopted: November 21. 1978.

R eleased: November 24 .1918.

In the matter of the adnUnlstratlon
of telell"raphy exarnlnatlon.r; to h andi
capped applicants for opel"lltor lIce~
In the Amateur Radio &>rvlce, Qen
Docket No. 18-2[>0. '

I . On AU8'WIt 24.. 1918. the Conunl.s·
slon relea.sed a Notloe of Inq u iry Into
the admln1stratlon of telelrT&phy ex
aminations to h and icap ped appllcanta
for opel"lltor U<:enaes In the Juna.teur
Radlo &>rvlce . Commenta Were due n O
later than November 30. 1918. Reply
comments were due no la ter than De-

<:ember 29, 1918.
2. A vetltlon to extend t he comment

period to March 30, 1919 W IU; submit
ted by Mr . Norman Kaplan of t h e DI.s
abled American VeteJ'1U"l8. North
Miami Beach. Florida. Mr. Kaplan
eltes the need for as many handt·
capped persons to partlelpate In t he
prooeedinC as possible. Because of t h e
special nature of th1s p_dlnw. we
acree wlth petitioner.

3. Accordlngly , t he Commlsllon. by
t he Chief, Safety and Spec1al Radlo
&>rvtce.l Bureau. punuant to delegat
ed a u t h orit y iJ'&Dted to him by § 0.331
orders that t he oomment period and
the reply comment period In Cffinera.l
Docket No. 18- 2$0 art! extended to
M&rch 30. 1919. and April 30. 1919. No
seeenvets.

CARLOS V. RoBOTS.
C'h~ So,fetJ/ cnd SpecW.l

Ratljo SeMri<:e, Bureau.

per iod of OSCAR 81s therefo re somewhat shorter: 103 minutes.

To calculate successive OSCAR 8 orbits, make a list of the fi rst
orbit number (from the OSCAR 8 chart) and the next t hi rteen orbits
for that day. List the time of the f irst orbit. Each successive orbit is
then 103 minu tes later. The chart gives the longitude of the day's
f irst ascending equatorial crossing. Add 26 0 for each succeeding
orbit. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 will cross the
imaginary San Francisco-to-Norfolk l ine about 11 minutes after
crossing the equator. Mode A: 145.85-.95 MHz uplink, 29.4·29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90·1 46.00 MHz
uplink, 435.20-435.1 0 MHz downlink, beacon on 435.090 MHz.

Oscar T O,bllsl lnlormsllon Oscar 8 Orbitsl lnlorms!lon
Orbil Oste Time Lon9itud e Orbil Osts Time Lon9iludo

(Febl (GMT) 01 Eq, (Feb) (GMT) of Eq.
Crossinll ·W C'OUi"ll ' W

19212 , 0040,17 71 .4 463(;Abn , 0133:[)6 65.9
19285 , 013-4:34 85,0 4650Abn , 0138:19 672
19297 a 003.3 :54 69.8 4663J bn a 0000:17 42,7
19310 • 0128:11 ".. 4677Abn • 0005 :29 44.0
19322qrp , 0027:31 '" 4691A bn e 0010:42 4[>.4
19335 e 0121:46 81.8 4705Abn , 0015:54 46.7
19347X , 0021:09 '" 4719X , 0021:06 48.0
tsaec a 011[>:26 "" 4733Abn , 0026:18 49.3
19372 s 0014:46 65.1 4747Abn s 0031:30 "'.19385 '" 0109:03 78 7 4761Jbn rc 0035:43 51,9
19397 t t 0008:23 ".• 477f>Jbn " 0041:55 '"19410qfP ra 0102:40 77. 2 4789Abn " 0047:07 546
19422 ra 0002:01 62 0 480Mbn ta 0052:19 55,9
19435X " 0056:18 75,6 4817X " 0057:31 [>7.2
19448 " 0150:35 892 4831Abn rs 0102:43 '"19460 te 004955 74,0 4845Abn " 0107:55 ss.a
19473 " 0144;12 67.6 4859Jbn " 0113:07 61.1
19485 re 0043:32 72.5 4873Jbn re 0118:20 62,5
19496qrp " 0137:49 ee 481l7Abn rs 0123:32 ".19510 ao 0037:10 709 4901Abn zo 0126:44 65.1
19[>23X at 0131:27 M' 491[>X " 0133:56 M.'
19[>3[> aa 0030:47 69,4 4929Abn " 0139:08 67.7
tssas za 012[>:04 ee.a 4942Abn as 0001:06 43.2
rsseo " 0024:24 67.8 4956Jb n " 0006:18 44.5
19573 as 0118:41 81:4 4970Jbn as 0011:30 45.9
19585q,p ee 0018:01 '" 491l4Abn ee 0016:42 47.2
19598 " 0112:18 79.8 4998Abn " 0021:54 48.5
10010X za 0011:39 64.7 5012X " 0027:06 498
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FINDING OSCAR

The listed data tells you t he ti me and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbi t for the first time
each day. To calculate successi ve OSCAR 7 orbits, make a li st of
the first orbit number and the next twelve orbits for that day . Li st
the time of the fi rst orbit. Each successive orbit is 11 5 minutes
teter ttwo hours less f ive mi nutes). The chart gives the longitude of
the day's fi rst ascending (northbound) equatorial crossing. Add
29 ° for each succeeding orbi t. When OSCAR is ascending on the
other side 01 t he world from you, it wi ll descend over you. To f ind
the equatorial descending longitude, subtract 166 0 from the
ascending longitude. To find the time OSCAR 7 passes the North
Pole, add 29 minutes to the time it passes the equator. You shou ld
be able to hear OSCAR 7 when it is within 45 degrees of you. The
easiest way to determine if OSCAR is above the horizon (and thus
within range) at your location is to take a globe and draw a circle
with a radius of 2450 mi les (4000 kilometers) from your QTH . If
OSCAR passes above t hat circle, you should be able to hear it. If it
passes right overhead, you should hear it for about 24 minutes
toter . OSCAR 7 wi ll pass an imaginary line draw n from San Fran
cisco to Norfo lk about 12 mi nutes after passing the equator. Add
about a mi nute for each 200 miles that you l ive north of this l ine. If
OSCAR passes 15 0 east or west of you , add another minute; at 30 °,
three minutes; at 45 0

, ten minutes. Mode A: 145.85-.95 MHz uplink,
29.4-29.5 MH z downl ink, beacon at 29.502 MHz. Mode B:
432.1 25-.175 MHz uplink, 145.975-.925 MHz downlink, beacon at
145.972 MHz.

OSCAR 8 calcu lations are simi lar to those for OSCAR 7, with
some im portant exceptions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbits during each 24-hour period. The orbital



The Mure Mode l 85·M VOM multlteste r.

New Products

NEW CUSHCRAFT HF
VERTICALS

Many hams are convinced
that to work meaningful OX
they need a couple o f thou sand
Walls and a monster antenna
array. While that undoubtedly
helps, where is It written that
the ham su ffering a money or
space cramp can't compete for
his day in the DXCC sun?

Three new Cushcraft ver
ticals, the ATV·3, ATV-4, and
ATV-5, provide a commonsense
solution to a com monplace
problem. Specifically designed
for the nxer. these antennas
provide the low angle of rad ia
tion necessary for long-haul OX
communicai ton, along with the
performance and quali ty long
associated with the Cushcraft
name. The ATV-3, ATV-4, and
ATV·5 operate over the 10, 15,
and 20 meter amateur bands,
with the ATV·4 having built-in
40 meter coverage and the
ATV-5 a ll set lor com ple te
5-band operation.

All an tennas feature a bui lt
In PL·259 coax connector and
stainless steel hardware for all
electrical connections, and are
matched to 50 Ohms and rated
for a full 2000 Watts PEP.
Fac to ry-marked tubing and
p lain English Inst ructions
make assembly a snap.

Built t o with stand th e
severest weather, the ATVs
feature spect au y-oes tc ned
hlgh-Q traps employing larqe
diameter enameled copper wire
and so li d al uminu m alr
dielec tric capaci tors. The trap
forms are manufactured from
fil ament-wound f iberglass for
mlnumum dielectric loss and
hig h struc t ure st reng th ,
Durable 6063-T832 aluminum
tubing with 0.058" (1.5 mm)
walls used for the vertical
radiator and the heavy-duty
phenoli c base Insulator ensure
long life and durabili ty. All th is
adds up to an antenn a li ne that
comes through winter after
winter a winner!

For more information and a

YAESU'S FT·202R
" The H a nd l e " a new•

miniaturized two meter hand·
held tra nsceiver (Model FT·
202R), has now been added to
the Yaesu line of amateur rad io
equipment.

Measuring only 67 x 49 x 171
mm, the one-Watt-output, srx
channel hand-h eld should
please the most critical user
with its excellent receiver per
formance and high-quality F3
transmitted signal.

T he rec e i ver Is double
conversion, with a sensitivity
measurement of 0.32 mV lor
2O-dB qu ieting. "The Handle"
covers the enti re two meter
band and incl udes a flexible
rubber ducky ant enna and at 
tractive carrying case. Cry stal s
are supplied for three channels.

Oth er features includ e a
combinatio n "S"-meter and
tuning meter, tone burst or
subaudlble squelch (optional),
bu i lt -in speake r, and condenser
microphone. Batteries requi red
(not supplied) may be AA-s ize
or nicads to provide 9.6 V dc
(not to exceed 12 V dc).

For complete details on this
new hand-held transceiver, see
you r Yaesu dealer or write to
Yaesu Electronics Corpora tion,
PO Box 498, Param ount CA
90723. Reader Servi ce number
V, .

Wilson's "System Three."

" SYSTEM THREE" BY WILSON
Wilson Elec tron ics is proud

to announce t he latest in trio
band anten nas fo r 10-1 5·20
meters. The "System Three"
features li ghtweig ht design ,
heavy-duty materia ls , low swr
across all three bands, a boom
length of 14' x 4", wind survival
o f 100 mph, direct feed wit h
52-Ohm coax or wit h a balun,
and a capabili ty of 2000 Walts.

For more inform ation on the
"System Three," see your
favo rite dealer or contact
Wilson Electronics, Consumer
Products tnvtston, PO Box
19lXXJ, Las Vegas NV 89119.
Reader Service number W2.

electronic parts and corn
ponents, has introduced a new
precision YOM murtrtester with
extremely high dual-range sen
sitivity.

Designated Model 85-M, the
new YOM mult itester is idea l
for use where measurements
must not appreciably disturb a
particular ci rcuit being tested.
It features high 5O,OOO·Ohms!
volt de and 10,OOO-Ohms!volt ac
sensitivities on one set of
voltage ranges, and 25,000
Ohmsfvolt dc and 5,000
Ohmsfvolt ac on a second
group of voltage ranges.

In conjunction with a power
supply, the 85-M can be used to
measure capacitance and in
ductance. Special circuitry has
been included to protect the
meter movement against ac
cidental overload, and a mi rror
arc has been provided to help
eliminate parallel erro r from
readings. In addition, a conve
nient carrying handle, attached
to the unit's high·lmpact cas
ing , can be positioned for easy
meter reading.

The new 85-M measures 6 ll."

x 5" x 2" and weighs lib., 5 oz.,
with batteries. Mura Corpora
tion, 777 Cantiague Rock Road,
Westbury NY 11590; (516)
935 -3640. Reader Service
number M79.

NEW MURA VOM
MULTITESTER OFFERS DUAL·

RANGE SENSITIVITY
Mura Corporation, manufac

turer of home entertainment
products, CB accessories, and

Ing. The peak reading feature is
a must for SSB transmitters.
The MPl also will display swr.
Sw r is measured directly,
without having to use exi ra
charts or graphs.

For ease of Instal lation, the
MPl has a removable coupling
unit which may be placed up 10
4 feet from the meter.

The MPl is portable. It con
tains the latest In low-power
res and is powered by a 9-volt
battery. For long-term non
portable operation, an optional
ac adapter is available.

A low-battery-voltage In
dicator has been buill Into the
wattmeter to indicate when the
battery needs changing.

The MPl will provide all the
functions and features needed
to maintain an efficient, well
operating HF amateur station.

For more information, please
contact your local dealer or
Mirage Communication, PO
Box 1393, Gilroy CA 95020;
(408}847-1857. Reader service
number M75.

from page 26
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The new Mizuno SX-59 prese/ector from Gilfer.

crowbar ci rcuit protects equip
ment from high voltage. The
RPS-8 features a su rge current
of 8.0 Amps, a continuous cur
rent of 6.0 Amps, and a fu ll
t a.a-vct t de out put. Ventilated
steel ho using is clad with black
and wh ite viny l to prevent
scratches or mars. Each unit is
co mpl et e with input power
cord, switch , pi lot light , and
operat ing instructions. Output
connections are eas ily made to
the terminal board on the rear
of the un it. The RPS·8 mea
sures 3-5/8 inches x5 inches x8
inches , and is backed by a
90-day limited warranty.

For more information , con
tact Staco, Incorporated, 301
Gaddis Boulevard, Dayton OH
45403. Reader Service number
S78.

s ......o _ " ....
-
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NEW STACO REGULATED
8·AMP POWER SUPPLY

A new regu lat ed 8·Amp
power supply from Staco, tn
ccrporateo, is bui lt to operate
amateur, commercia l, and In
dustrlal tran sceivers, as well as
other tz-vct t de eq uipment,
from 120 volts ac.

The solid-state Sta co RPS·8
is ideally suited for f ixed output
power. A unique current told
back c ircuit and Internal circuit
breaker provide automatic dual
overload and short-circuit pro
tection. In th e event of compo
ne nt fa i lure , an au tomati c

For compl ete in formation,
writ e Glffer, Box 239, Park
Ridge NJ 07656. Reader Service
number G6.

Staco 's new RPS-8 power supply.

~EGULATEO
WER SUPPLY

,
,

It 's easy to use. Just select
the band and tweak the tuning
dial for the maximum signal.
You 'll be surprised at what
you' re missing. And If you've an
old single-conversion receiver,
th e SX·59 wi ll also reduce th ose
images by 4 or 5 S-units.

connec ts itself to the antenna,
turn il off and the antenna is
reconnected to the receiver. No
manual bypa ss is needed.

Beautifull y styled i n a
sol id ly-made beige-c olored
cabi net, the SX-59 has a built
In, swi tchable, 20-dB rl at
tenuator to cope with ex 
cessively strong signals, p lus a
range swi tch, rf gain control,
tuning dial , LED "on" indicator,
Input and output coax (SO-239
and phono plug) antenna con
nectors, "remote" terminals,
and a built-In power supply for
117 V ac.

tun-ector catalog highlight ing
the entire Cushcraft HF, VHF,
and UHF antenna line, write to
c usncrett, PO Box 4680, Man
ches ter NH 03 108. Reader Ser
vice number G67.

GILFER INTRODUCES
VERSATILE NEW RF

PRESElECTORI
PREAMPLIFIER WITH

AUTOMATIC ANTENNA
SWITCHING

If you are missing out on
those weak DX signal s because
your receiver needs more sen
slt lvity, here's a low-cost way to
hype It up: Add the new Mlzuho
SX-59 preselectorlpreamp from
Giller.

The SX-59 adds 20 dB of gain
(3 or 4 s-unttsj wit h low noise.
Tunab le in 3 switched bands
from 3 to 30 MHz, the unit Is
completely automatic in enten
na switching-turn it on and It

Corrections
with these difficult ies, along
with shorted di odes, etc. None
of them has written to me a sec
ond time, so hopefu lly I have
been able to expla in enough to
them to get their keyers work 
ing. If you are having any dif
ficult ies, and wil l describe any
volt ages differing from th ose in
th e artic le (with above correc
tions), I'll help you out .

Michael Windolph W.OG X
Chaska MN

Messenger 352 mobile SSB/AM
sond-sta te za-cnannet C B
transceiver in to a 10 mete r
mobile transceive r. I wou ld
greatly appreciate receiving in
formation regarding th is con
version.

Raym ond Boivin VE2BOl
282 Boul Monaco

Duberger. Quebec
Canada G1P 3H4

1978, 73 Magazine. The fo llow
ing should be noted:

Fig. 1: IC1 pin 7 should be pin 4.
C2 s ho u l d be re versed
(negat ive side grounded).
Fig . 2: 02 should be connected
to R6 at the crossover poin t.
Tab le 1: With power appl ied but
key not contact ing, IC2 pin 5
should be low (not high as in
dicated).

several hams have written

I need in formation on how to
update or increase the usabili ty
of a Hammarlund Super- Pro or
B(;.779 shortwave receiver. Any
info would be apprec iated.

Bill Koczon W2HWQ
85 lakeland Dr.

Bricktown NJ 08723

~~~ I

I wou ld like to convert a
J ohnson Canadian model

IHam Help

coaxial l ine 2 read .lJRG-62A1U,
but should be A14 RG-62A1U.
This is the first notice of a prob
lem I have had , and I am sorry
It was not caught by me in the
proofs. The orig inal was okay,
but the proofs are stil l my
responsibi l ity. I thoroughly
c hec ked the entire arti cle
aga in, while I was at it, and ,
sure enough, I found one of my
own errors. F ig . 1 caption
should be: "Vert ical mast is 10'
± 5' ... .. Surely the bui lders
caught that one or they got
strange looks when they went
shoppingl

Dave Brown W9CGI
Noblesville IN

Eric Corbett W08PYE and
others have pointed out a few
errors In the wiring diagram
and description of the Novice
keyer on page 44 of the March,

I would like to offer a reed
relay update to my Octo ber,
1978, art ic le (" Happiness Is A
Smart SCanner"). Thi s Informa
tion is from Allied's catalogue
#790 (page 180). The following
relays may be used: stock no.
929-377 (mfr. type MRR1ADS),
stock no. 850-1552 (mfr. type
W10 7DIP·3) , o r stock no.
703-2012 (mfr. type AMP201 2).
Also, please note my new ad
dress.

John P. Skubick K8JS
791 106th Ave. N.
Naples FL 33940

I just had a tetter from Harold
Drennon W0FSC who was nice
enough to point out an error
that he found in my OSCAR
turnst ile antenna article in th e
November, 1977, issue, page
63, Fig. 3. In th e 2m driving
harness, the wording below
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Contests
from r»~ 24

ot her ZSl stations. All modes
or combination of modes per
mitted. All bands or combina
tion of bands permitted. Clos
ing date for the award is July,
1979. No QSl cards are re
quired. Send a copy of your log
verified by 2 local amateurs.
Fee: US $1 or 10 l ACs; ZS R1 .00.
Send applications t o: The
Award Manager, ZSlMO, PO
Box 5100, Cape Town 8000,
Republic of South Africa. A
special indication is given for
VHF contacts.

SECOND ANN UAL
INTERNATIONAL SSTV

CO NTEST
The contest is sponsored by

R. Brooks Kendall W1JKF and
David Ingram K4TWJ .

Ham Help
I am with the Canad ians in

lahr, West Germany. My prob
lem is this: The DAR.C. over
here has a large number 01 aSl
cards that belong to DA call
holders. I am in the position of
trying to locate amateurs and
pass on the cards. I am nor a
aSl bureau, just a locating ser
vice.

At the time of wri ting, I find
myself wi th over 5000 cards,
DA1, DA2, DA4, and OJ (foreign
civil ians), all of which the
DAR.C. is unable to locate. So,
for some time now, I have been
trying to locate same, with little
or no luck. Most of the U.S.
Army DA call holders are mov
ing around all the time, in
cl uding going back home, so a
lot of amateurs are without
their aSl cards. If you are miss
ing some cst,s. let me know.

Michael R.Jackson
VE3KQIIDA1UO

Posttach 1771
7630 Lahr

West Germany

In the October, 1978, Issue of
73 Magazine, in Ham Help, I
asked for a simpte mod if ication
for the popular Kenwood TA·
74QOA in order to receive the
Civil Air Patrol frequency of
148.15 MHz. A reader (Gerald
Gray WA01KA of Topeka) came
up with the mod, and I would
l ike to pass it along for use by
other 7400 owners. The only
components needed are a
small switch and a diode. Con
nect as follows: With the top
cover of the radio removed, in
stall an SPST switch with one
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CONTEST RULES:
Contest is held annually on

the second ful l weekend 01
March from 1500 10 2200 GMT,
Saturday and Sunday, 31 10179
and 3/11/79. All amateur bands
between 3.5 and 29.7 MHz may
be used.

EXCHANGE:
EXchange of pictures should

include call signs, RST report,
and contest number. FCC rules
require verbal excnanae of
causrqns lor U.S. stations. Do
not inc lude contact number.

CREDITS:
1 point lor each s tation

worked . A stat ion may be
worked once on each band for
credit . 1 point for each state or
province worked. 5 points for
each country worked. 5 points
lor each continent worked.

lug grounded to the cover.
l ocate the swit ch d irectl y
behind the cr t term inal. con
nect the cathode of a 1N914
diode to the other switch lug.
Add a 2" piece of wire to the
anode, and slip shrink tubing
over switch lug, d iode, and
wire. Strip the other end of the
wire approximatety '12 " and
wrap it around terminal CTl on
PO board XSO 1380 10 (refer to
Kenwood manual); no solder Is
requ i red. Install t he cover.
label the switch " Receive, +
600." With this switch In the
c losed posit ion, I can receive
the CAP frequency o f 148.15 by
setting the display dial o f my
transceiver on 147.550, and,
with the TX offset o f + 600, I
can simplex on the frequency.
No c hange is required to
transmit on this frequency, and
just turn the sw it ch off to
receive t he frequency drs
played. My thanks to Gerald
and 73 Magazine.

George E. Taylor WA4GUW
Muscle Shoals AL

I need to get In touch with
other amateurs , faculty memo
bers on the college or univers i
ty level, who teach biomedical
electronics and instrumenta
tion. I'm on the faculty o f the
University of Texas School of
All ied Health Science i n
Houston.

MDs Interested In the sub
ject are also very welcome.
However, I am seek ing re
sources on at least the post
g rad ua te level in H ea lt h
Related Sc ience. In addit ion,

Total score is the sum of all the
credits. Excessive drscreoan
cies in the contest entry may
cause disqualification. Entries
become the property o f the con
test committee. The decisions
of the contest commi ttee are
final.
ENTRIES:

Activity sheets should show
station worked, state or provo
ince, country, and band (80, 40,
20, 15, 10). Summary sheets
should show number of sta
tions worked , number of states
or provinces worked, number of
count ries worked , number of
continents worked, and total
score. Contest entries should
be postmarked no later than
4110179. Top scorer w ill be
awarded a certi f icate and a
year' s sub script ion to the
magazine o f h is or her choice.
Certificates will also be aware
ed to the top scorer for the
most countries and most con
t inents worked .

Send entries to either: R.
Brooks Kendall W 1JKF, 10

those in terested should be
"teaching oriented."

Jim McClure WB5MHA
801 S. Bra eswood, Apt. 131 3

Houston TX 7703t

We re cently obta ined a
multimeter, ME·26 DIU , seria l
no. 7747 (similar to HP-410B),
manufactured by Sentinel Elec
tronics , Inc. The company is
not listed In the Electronics
Buyer's Guide, and may be out
of busines s. We need the oper
ator's manual and schematic.
Thanks for any assis tance.

Heritage Christian School
Warren Pettit

Box 50002
6401 East 75th S1.

Indianapolis IN 46250

t need the manual for a
Heathk it Model V-6 vacuum
tube voltmeter. I wi ll g lad ly
reimburse reasonable duptlcat
ing and mailing expenses, or I
will duplicate on receipt and
send back by return mail.
Thanks.

V.F. Smith VE1BEA
46 Beaconsfield St .

Fredericton, New Brunswick
Canada E3B 5H2

I would l ike to hear from ceo
pie who are us ing the FCC ex
perimental band and learn
where I can get plans for
transceivers, transmitters, and
receivers.

Rick Todd KA8AKUN
14-470 Basslake Road

Newbury OH 44065

I need a photocopy of
Surplus Schematic Handbook
(red and black, with white
schematic on cover, part of CO
series, 8V2 x 11 Inches). Also

Stocker Street , Saugus MA
01906 , or David Ingram K4TWJ,
Eastwood Vill age, No. 1201
Sou th, Rt. 11, Box 499, Birm
ingham Al 35210.

THE WORKED All WEST
AUSTRALIAN SHIRES AWARD

AND
THE WORKED All WEST

AUSTRALIAN POST CODES
AWARD

To become eligible for these
awards , it is necessary for
overseas amateurs to work 40
shires and 50 post codes ,
respectively, with proof of the
asos to be forwarded to the
Contest Committee, cia PO
Box 6250, Hay Street, Perth
6000, Western Austra lia, along
with 10 IRCs or equivalent for
the initial award. Subsequent
stic kers wil l be issued free,
although return postage will be
appreciated.

A map of West Austral ia
showing all sh ires is available
from the above address for $2
Australian.

need photocopy of Wol f's
Motorola Schematic Digest
and photocopy of manual or
diagram lor National NG-200
receiver.

Finally, I need Knight Signal
Tracer and any data, and rigs
for two meters In any condition.

John C. White WB6BLV
560 North Indiana

Porter'Yille CA 93257

I would like to obtai n a copy
of the manual , or at least the
schematic , for the Heathkit
Model VF·1 via. I'll be happy to
pay postage and copy costs.
Thanks !

Mark F. Allen WD6GZJ
11401 Snowdrop Ave.

Fountain Valley CA 92708

I have an old Hal licrafters
s-as receiver and would l ike to
modify and utilize it for OX work
as the receiver is extremely
sensit ive. I am in need of a
sc hem ati c and o pera t o r' s
manual. Thanks.

Charles Bott DL·5791WW
PSC Box 56

APO NY 09123

I am in need of an operations
manua l and schematic for a Du
mont l abs type 350·R osctno
scope. I will pay for copies, or
whatever arrangement we can
come up with.

James G. Brown
15 New Ocean SI.

lynn MA 01 902

I need a manual or complete
schematic for a Motorola 41 V
dispatcher (high band, 110112
Volts). It is needed for a club
project.

Chuck Bennett WB8GQW
17060 Paver-Bames Rd.

MarySVille OH 43040
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The SST HA 2 is a full half wave, horizontally
polarized omnidirectional 2 meter antenna . With
the horizontal polarization standard , the HA-2 is
a must for 2 meter SSB mobile. With the vertical!
horizontal adapter o ption, use it with your FM
rig too!
Although the SST HA·2 was designed for mobile
operation it will work well as a fixed o r portable
antenna-its small size provides the traveling
ham with an antenna that can easily be packed in
a briefcase .
Features :

• Mobile, portable , or fi xed operation.
• Horizontal or vertical polarization with

opera tional adapter.
• G reater than 3.5 MHz bandwidth.
• Less than 1.5:1 VSWR.
• High performance-additional data avail

able on request.
• Solid construction-built to las t.

HORIZONTALLY POLARIZED ANTENNA

",0 ' ,"" .., ."'" C OlO. w,.."
_'Or"...

• Dol" ,' "w,"' ••,,, "<" ",' '"
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ELECTRONICS
P .O .BOX 1 LAWNDAL E . C ALIF.
9 0 260 (21 3 ) 376-5887

....510

only $39.95
G M-l gutter mount $5.95 VH-I vertical/
horizontal adapter $5.95

Pat. pending 188548

lmpedaoct> malching is <>ccomp/islwd by means of a preadjusled
9ilmma malch and a variable Capacilor. The HA 2 COfT\eS camplel..
wilh RG/58. which is .....ally fed lhrough 1M c..nler of 1M masl
Sfflion. pt·2S9 coax conn"Clor. ~nd 3/8 24 stud moon!. The HA·2
fits s l~ndMd mounls. O ur .ecommend...d . ,lin gull ... mourn is
availabl... as an O1llion. Also optio",,] i5 a v..rhcal/ho. izonta] adaple. ,
which allows changeo.....r 10 b<> made in minul<"S wilh a 5<:........ drive r,

$25.95
.'-_.._,.. ... ,.". -.. -_ -.......- _-.....,----_ ....
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-rmELECTRONICS. INC
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1108 RAND BLDG. ... T11
BUFFALO NY 14203
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NOW! NOW! NOW! NOW! NOW!

Calif. 91607
Ge rmany .

'l:JD~ULTRA TUNER

Iron Powder and Ferrile

W~~~~~~~~ COR~
Fast, one-dey se rvi ce
Technical data with each orde r
Write for free Tech-Data-Flyer

:J6 ~.:..~~
A~~1~~ocin1i.l _ ::- .

12033 Otsego Street , Nort~YWOOd,
4930 Detmold 18, West

• Fil l In, l i p'" tow.. or ~n
be vMd w i1h 1111 lop.

l"cceplS !'Io
M milt p1~

• All s leel c:onllrucllon.
• Ul lUzing p<OIClslon ground

& h. ,dened ball·type tllfUI'
besring.

s Come_ ...d, 10 lnstill.

• Elim;nl t•• 11M d .m~I"9

SItK! on you. ,otor.
' Sh lpped pnp l ld UP S

(U.S.A.)
• Check, cUh. mone, o,de,.

VI.. , U rell..lI •.
$49.95 co mp .

I Allo IVllllbl1 lor 2" milt
pips lor S59.95I'

UDM ENTERPRISES ~ ""
P.O. Bolt 2037, Sandusky, Ohio 44870

The ultimate answer for eliminating the
damaging effects of antenna weight on
your rotor .• • • it's the

"UDM THRUSTOR"

ULlPA lUNER DELUXE

only $69.95
ELECTRONICS
PO B O.>< 1 L A W N D A LE, C A LI F,
80260 (2 1 3 ] 376 - 5887

Features:
• Matches any antenna . coax fed or

random wire. 1.8-30 MHz.
. 300 wall output power capability.
• SWR meier.
• Antenna switch on back panel.
• Efficient tapped inductor.
. 208 pl. lOOOv. capacitors lo r flexible,

reliable operation.
• Johnson binding posts. Four 50-239

connectors.
• Made in USA.

~ fwtures, quafity. and pice
SST antenna tuners are your best value.
TIE is our seventh o,II.".M of !Tlilr1I.Jfactu
compact anterna tuners.

AwiJabIe I'\CMI at your SST dealer (X'

order direct--information on loIIou.ring.....

The new SST T-4 Ultra Tuner Deluxe
matches any antenna-e-coax fed or
ra ndom wire on all bands (160-10
meters). Use it with your dipole, vertical,
beam, etc. It works with any transceiver.

Tune oul the SlJJR on your antenna lor
more efficient operation of your rig. Ole
antenna can even be used for all
bards. The SWR on mobile ~ can
be tuned out from Nide your eat.

An easy-Io-read two color meter scale
prc,t,Iides c:orlI.'erienl irdcatm ci SWR
n ~ hring. A back pane{ antenna
switch abiIs you 10 select between two
coax led anten'»S, a rardom ..we, or

'""" ",-,.
The SST T-4 Utra Tuner Deroxe is com
patibko IIIith <lfT)P rig-solid state 01' tube.
h's compact size (Cf' x 2·1,/2'" x 5'")
makes ill ideal lor mobile. portable, or
home operation. Features an attractwe
bronze firished enclosure and exch.lsil.oe
SST styling. .... 510

RTTY
h&&de
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Social Events
MANSFielD OH

FEB 11
The M an sfi e ld mid winter

hamfest/auction will be held on
February 11, 1979, in a heated
bui lding at the Richlan d County
Fa i rgro und s in M an s fi e l d ,
Ohio. There wi ll be prizes and a
flea market . Doors wil l open to
the public at 8:00 am. Talk-in on
146.34/.94. Ad vance tickets are
$1.50; $2.00 at the door. For in
formation, contact Harry Friet
chen KBH F, 120 Homewood,

146.25/.85, and 224 .861223.46.
For information , contact Gary
A. Delong WB7NOH /KA1BCA,
In terstate Repeater Society,
PO Bo x 94, Nashua NH 03061.

V O TI RANDOM WIRE ANTENNA TUNER

MANCHESTER NH
FEB 10

The I n t e r s t at e Re p ea t e r
Society will hold its 3rd annual
auction and ham fes t on Febru
ary 10, 1979, beginning at 9:00
am, at the Manchester Armory,
across the Amoskeag Bridge
from 1-93, in Manchester, New
Ham pshi re. There w ill be com
mercial exhibits, and the auc
t ion w ill be held rai n or shine.
Admission and pa rki ng are
f r e e . T al k - in on 146 .52,

lege Technic al Center, Front
St., T raverse City, Michigan.
For information, please con
tact Greg North, Box 115, l ake
leelanau M I 49653.

TRAVERSE CITY MI
FEB 10

The C herry land Amateur
Radio Club wi ll hold its annual
Swap & Shop on February 10,
1979, from 9:00 am to 4:00 pm,
at No rthwestern Michigan cot-

WI 53704, (608)-244-4744, or
contact him on the Madison
16 /76 t w o meter machine .
Please provide days and type of
equipment available (base,
mobile, HT, etc.). K9Bll or
K9VAl may also be contacted.

SSTT-3

MADISON WI
FEB 8·11

The 1979 Spirit of Ball ooning
Fiesta will be held on February
8-11, 1979, in Mad ison , wrscon
si n. This is a nat ional conven
tion of hot-air balloonists. On
the 8th and 9t h, 10 bal loons will
take off each afternoon . On the
10th and 11th, eighty ba lloons
are sch eduled to lift o ff .
Amateu rs interested in pro
viding com munications should
contact C lyde Dow n ing
W9HSY, PO Box 3403, Madison

.-~~ ACCESSO RIES-,

only $29.95

All band operation (160- 10 meters)
with any random length of wire. 200
watt output power capability - will
VJOrk with virtually any transceiver.
Ideal for portable or home operation.
Great for apartments and hotel
rooms-simply run a wire inside, out
a window, or anyplace available. Ef.
ficient toroid inductor for smaIl size:
4-Wx 24ft x 3", and negligible loss.
Built·in neon tune-up indicator. so
239connector. Attractive bronze fin
ished enclosure.

Th~ Odllin~1 Rand",,, II" ln' .\nH·nna r uner
t il usc 1>,' a m a tc urs f" r 7 ,,·u '"

City
Models Desired:

;:::;:;:;:::; Call (213) 376-5887 or 379·9572 to order
:::::::::\ C.O.D., VISA or Master Charge

or send to: SST Electronics,
P.O. Box 1, Lawndale, Calif.~

only $39.95

Please add $3 for shipping and handling ($6 Air
mail WorJcMride). California residents, please add
sales tax. $1 charge for COD.

Name
Street

State Zip
Total Enclosed

_-::-::;:::::=~c=- $ ~r;r.",,
or charge to: DVlSA O M.c. DeOD .
CMd' === = = Exp. Date====

GUARANTEE:

TO ORDER :

Tunes out SWR on any coax fed antenna as well as
random wires. Works greaton aD bands (80-10meters)
with any transceiver running up to 200 watts power
output.
Increases usable bandwidth of any antenna. Tunes
out SWR on mobile whips from inside your car.
Uses efficient tapped inductor and speciaUy made ca
pacitors for smal1 size: 5Yt x 2Y.t x 2).r. Rugged, yet
compact. Negligible line loss. Attractive bronze finish
ed enclosure. 50-239 coax connectors are used for
transmitter input and coax fed antennas. Convenient
binding posts are provided for random wire and
grourv::l connections.

SST T-2 ULTRA TIJNER

Serxi a check or money order-or use your
Master Charge or VISA card. COD and credit
card orders are also accepted by phone. Simply
give us your card number and expiration date.
Our phone order desk is open at most hours for
your convenience and so that you can take ad
vantage of the very low before/after hour phone
rates.

All SST products are unconditionally guaranteed
for 1year. In addition, they may be returned with·
in 10days for a tun refund (less shipping) ifyou are
not satisfied for any reason.

>--
SST AS-1 ANTENNA SWITCH

n-" SST "'-, t ~. """'"" """ ",,""'_ , ........'~
......... '-' """'" '- n """,,....., ..-.d
_ X4Ill.J '" ",.. n..~ ..no" .....
_ "". Unh" ""oiI,_du""""
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SST DL-1 K4RU DUMMY LOAD

$19.95

Motche5 52 orm coax to the Ioo.uef~ ri a mobilE> whq>
or .......ncaJ , 12-pooili:;>n ........'h ",th lapS spread Mween 3anel52
ohms_Ilroadl:wod trom 1-."KI Mhz. \A..iI """" WIth virtuaf!y any
ITan5Ceiwr- .nJ wart output PfJWI'T "'PIlbility, 50239 con·
"""tors, Toroid rdudor fa- sm.>II size: 2~4· " 2" ,, 2-114".
An,,,,tive bronz<, 1'a-1ish_

$17.95 -

Mobile Impedance Transformer

ELECTRONICS
P O .BO X 1 LAWNDALE, C ALI F.
90260 ·(213) 376 -5887

V" Reade' Service-see page 211 175



Mansfield OH 44906, or phone
{419}-529-2801 or (419}-524-1441.

LANCASTER PA
FEB 18

The 7th annual Lancaster
hamfest will be hel d on Sun
day, February ta. 1979, at the
Guern sey Sale s Pavili on , US
Rt. 30 & PA Rt. 896, Lancaster,
Pennsylvania . Doors will open
at 8:00 am and there will be a
prize drawing at 2:00 pm. Ad
mission Is $3.00, and tab le
reservations are $2.00 in ad
vance. There is a new, larger in
door f lea market area . Food
and soft drinks will be
available. Talk-In on 146.011.61.
For further information, con
tact SERCOM, PO Box 6082,
Rohrerstown PA 17603.

MARLBORO MA
FEB 24

The Algonqu in Amateur
Radio Club will ho ld its annual
electronic flea market on Satur
day, February 24, 1979, from
10:00 am to 4:00 pm, at St .
Mary's School Hall on Broad

St ree t in Marlboro, Massa ·
chusett s. There is easy access
to the Hall from 1-495 via RI. 20
east. Seller setup is from 9:00
am to 10:00 am . Talk-in on .52.
Sell ers should contact Charlie
W1BK at (61 7}-562·5622.

VIENNA VA
FEB 25

The Vienna Wireless Society
will hold Its annual Winterfest
on Sunday, February 25, 1979,
at the Vienna Commun ity
Center, Vienna, Virginia. There
will be tables, sales, prizes,
food, and frostbite tallgatlng.
Doors open at 6:30 am for ven
dors and 8:00 am fo r th e
general public. Admission Is
$3.00, including one pr ize
ticket; $2.00 for an extra prize
t icket, and $1 .00 for frostbite
tailgaiting . Preteens with
parents are free. Tables range
from $2.00 to $5.00, depending
on the quanlily . Reservations
c lose on February 15, 1979. For
reservat ions, contact Carroll N.
Guin, 7533 Oak Glen Court ,
Falls Church VA 22042. For In-

format ion, contac t the Vienna
Wireless Society, PO Box 418,
Vienna VA 22180.

LIVONIA MI
FEB 25

The livonia Amateu r Rad io
Club wou ld l ike to announce
that the 9th annualLAAC Swap
'n Shop will be held on Sunday,
February 25, 1979, from 8:00 am
to 4:00 pm, at the new location
of Churchill High School in
Livonia MI. Tables, door prizes,
refreshments, and free parking
will be available. Talk- In on
146.52 simplex. Reserved table
space of tz-toot minimum is
available. For further lntorrna
tion, send an SASE to Nell Cot
lin W A8GWL, clo Li von ia
Amateur Aadlo Club, PO Box
2111 , livonia M1 48151 .

LAPORTE IN
FEB 25

The laPorte Amateur Radio
C lu b w i ll ho ld it s winter
hamfest on Sunday, February
25, 1979, at the LaPorte Civic
Auditorium, LaPorte, Ind iana.

There is a $1 .00 lable charge .
Donation is $2.00 at the gate.
Talk-in on .011.61 and .52. For
more in fo rm ation, cont ac t
LARC, Box 30, LaPort e IN
46350.

AKR ON OH
FEB 25

The Cuyahoga Fall s Amat eur
Radio Club wil l ho ld its annual
electron ic equ ipment auction
and flea market on Sunday,
February 25, 1979, at North
High School , Akron , Ohio, from
9:00 am to 4:00 pm. Tickets are
$2.00. You may bring your own
tables, and there will be some
available for $2.00 each. There
will be refreshment s, prizes,
and a grand prize o f a Tri ton IV.
There is easy acce ss to the
high school on the Tallmadg e
Avenue ott-ramo and the North
Expressway (At. 8). Talk-In on
146.52 and 146.04 /.64 . For
details, write CFARC, PO Box 6,
Cuyahoga Fa ll s OH 44222, or
phone Bill Sovin sky K8JSL at
(216}-923-3830.
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... at last . . .
your shack organized!

A beautiful piece of furniture _ your XYL will love rt!

$149.95 S-F RADIO DESK
Deluxe· Ready to Assemble
Designed with angled rear shelf lor your
viewing comlort and ease 01 operation.
FINISHES: Walnut or Teak. Stain.
Also available in Unlinished Birch, $1 34.95

Add ,t~1 Intor....loon on Re4_.
Chec KS. Money Orde",. 8an~ArnerlC8<d

and Maste' cr...r~ A~Pltd

F,O,B. CulverC'ly, (In C.lit Add 6% Sa," Til I

~ '"s-r AMATEUR RADIO SERVICES
..:vu KEYSTONE AVE NUE ' CULVER CITY. CAUF 90230 _ PHONE 1213) 831·4810

"'

DAVENPORT IA
FEB 25

The Davenport Rad io Arne
teur Club will hold Its hamlest
on February 25, 1979, at the
Mason ic Tem ple in Davenport,
Iowa. Admiss ion is $2.00 In ad·
vance, $2.50 at the door. Re
freshment s and tables wil l be
available. Talk-in on .281.88 and
.52. For further inform at ion,
send an SASE to John S. Bir
mi ng h am WBllaC C, 2022
Brown St., Davenport IA 52804.

CIRCLEVILLE OH
MAR4

The King of the Pumpkin
Ham Fiesta, sponsored by the
Teays Amateur Radio Club, will
be held from 9:00 am to 5:00 pm



FLY YOUR RUBBER DUCKY !I

Gel off the t run k lid and into the best location
on the car . , . Ihe center of the roof( Tests have
proven that the low profile Quarter·wave whip.
or the rubber-ducky from a Handy·Talky, out
performs a 518 whip on the trunk, lak", advan
tage of the super ground plane by conv",rting to
the FLYING·DUCKY magnetic mount. Although
des ign",d speclftcallv f or use with a H· T. it can
be used wilh any mobile rig Ten second install a·
tion

FLYING·DUCKY mllgnetic mount ccnstst s oj :
e Chrom e-plat ed super magnet (holds 50 lbs.j
e Compabble coax plugs fumisbed to match rig

requiremen ts. Specify BNC. F type. PL259-
50239. for TNC Wison type add $3

e Coa~ cable 105 in long

fLYING DUCKY MOUNT AND CABLE ... $1395
QUARTER WAVE WHIP
(spectfv connector) . . S 5.95

RUBBER DUCKY to match
(specitv r onnectorl.. . S 795

rf". ",pS Bo x 234
·.n",~e _ttl" Middlebury CT 06762
iF .... P15 ( 203 ) 7 5 8 -922 8

COR fdllnflll.." All on onll b,utd, p,ogt.mm.bl.., Fully .d·
lu. I.blll, Ilmll oul (.5'] m j~.~ h..ng lime (0. 1 min.). id"~ liflll'

(1·10 min.). 10~". Spllltd, . olum". LE.O. OU lpUIS, lO IN eu,"'n1
dt.ln CMOS logic, plug. 10' "Uf in.I.II..llon .nd t.mo.a' pIUS
much mot., Sl.t.i1 COMPLET ELY ASSEMBLED

"Ow w," _""f
..." ."" "" 00

eo.'~' '' 'f

aule Reput..r S4gg.gS COMPLETELY AS SEMBLED
2M 130·115 MHt eu le Repu t..r for 2 meIer. wllh ell Ihe lUlU"" 011M HI
Pro M~ l len th. pow.. r , uply a nd Ironl p.n.1 eonlrol. and .ee....orl... ,\"\1 T'fO f'vTk 1:

REPEATERS

EXTENSION BOAR I>
Anli ls/lfng, 3 d lg ll s"quln/ia l Toucll

Ton"TM d"eo<l" f 0\11111 a Ulom"lle ",u I.
Anlfla ls /n g Rin g d"I.elo' , ''' .''fS'' "ulo
pllleh cipsbllily fo r blllic "ulo pllleh " n el
10\10, h a" O\Iall "udlo " mplifi"ra.

CO MPL ETEL Y ASSEMBLED-$1oo.oo

°ACC"ss, /lDis"b/e " n el I el/us ls b/" Tlm" r.
COMPLETEL Y ASSEMBLEI>-S15.00.

BASIC A UTO PATCH

ALL YOU NEED IN ONE BOX

PA R",- add 6% ,,,

50 M Hz $789.95 450 MHz 799.95 PLU~ ~H IPPtNG Maggfore Electronic I.aborolory
M"

8 " " W".TTO"'.. FOo,
144 ' 220 MH, $699.95 ~ W'. T C.. ....T" " ..... . '.~.O ....0 .. .. 210' .. -35_60 5 '

50144- REPEATERS -220 450 Mh.

Show the >hac"~ 1nO'ti.... comput«~, etc.
Connecl '" the ¥II. ~....in.oh of ilfI)' TV Rt,~ a sood
450¥llenna. ac_ ra, and youa~ IhulI •••
o 10 w~n, pe~ k Rf output Specify 4)4.0 0' 439,25 MHl
o Subcarrier IOUnd Wilh plenty of mi<; Il",n for di'taMe

pick·up.
o 8 MHl bondwidth. high resolution nece,,~ry for Corn·

puter~lphanumerlC' and color.
o Tuneable con"'-'f1ef covt'" 420 to 450. (Covers CH 1. 3)
o Cootaim AC to 11VDC regul~led 3 AMP po_ ,upply.
o Only $399,00 dirKl mail. Check, Money Order. VISA.
Send SAS.E. for catalog of ATV Modul....nd PC Board.,

P.C. ELECTRONICS
Maryann 2522 PAXSON Tom
WB6YSS A RCADIA, CA 91006 '"- W60 RG

on Sunday, March 4, 1979, at
t he fai rgrou nds col iseum,
Circleville, Ohio. There wi ll be
an indoor flea market, new and
used equipment, door prizes,
refreshments, and free parking.
Table spaces are available at
$3.00 each. Advance admission
is $1.00; $2.00 at the door. For
advanced reservations and in
formation, contact Dan Grant
W8UCF, 22150 Smith Hu lse
Road, Circlevll ie OH 4311 3;
(61 4)·474-6305.

STERLING IL
MAR 4

Sterling Rock Falls Amateur
Radio Society will hold its an
nual hamfest on March 4, 1979,
at the Sterling High School
Fieldhouse, 1608 4th Avenue,
Sterling, Illinois. Tickets are
$1.50 in advance; $2.00 at the
door. A large indoor flea market
is restricted to radio and elec
tronic items only. There is plen
ty of free parking available, in
cluding an area to accom
modate campers and mobile
trailers. There will be no ad
vance sale of tables. We will
take reservations fo r commer
cial enterprises only. There will
be bargains, miscellaneous
prizes, and food. Talk-in on
146.94. For tickets, write Don
VanSant WA9PBS, 1104 5th
Avenue, Rock Falls IL 61 071.
Make checks payable to Ster
l ing Rock Falls Amateur Radio
Society. Please include an
SASE.

FLEMINGTON NJ
MAR17

The Cherryv ille Repeater
Associa tion w ill hold its annual
hamtest on March 17, 1979,
from 10:00 am to 5:00 pm , at the
Field House of Hunterdon cen
tral High School, just north of
Flemington, New Jersey, on

,." Reader Se""ce-see page 21' 177



EAST RUTHERFORD NJ
MAR 24

The Knight Raider s VH F
Club, Inc., wil l hold its world
famous flea market at St.
Joseph's Church, East Ruther
ford, New Jersey, on Saturday,
March 24, 1979. Doors open at
10:00 am. There will be free ad·
mission and free parki ng.
Refreshments will be available.
Flea market tables are avail
able for: $5.00Ilull table or
$3.00Ihalf tab le, in advance;
$6.00Ilu ll table or $3.50Ihalf
table, at the door. Talk-In on
146.52 and 144.651 145.25. For
further information , call Bob
Kovaleski at (201}-473-7113 or
Jack Mandelberger at (201}-857.
00 16 (even ings on ly). Send
reservations to: R. Wetze l, 419
Unio n Ave., Rutherf ord NJ
07070 , a nd m ake c hec ks
payable to: Kn ight Raiders VHF
Club, Inc.

WAUKEGAN IL
MAR 25

The Libertyville and Munde-

33rd annual hamtest at the
Montego Bay Molel Comp lex at
lawton, Oklahoma. the week·
end of March 23-25, 1979. There
will be the usual large f lea
market, ARAl officials. tech
nica l programs, aCWA break
fa st , and act iv it ies lor the
ladies.

JEFFERSON WI
MAR 18

The Tri County ARC Hamfest
will be held on March 18, 1979,
at the Jefferson County Fa ir
Grounds . Jefferson, Wi scon
sin . Advance tickets are $1 .50.
Reserved 6-'001 tab le s are
$2.00 in advance, while 6-1001
space is $1 .00. For information,
send an SASE to Glenn Eisen
brandt WA9VYL, 711 East
Street , Fort Atkinson WI 53538.

LAWTON OK
MAR 23-25

The Lawton Fort Sil l Amateur
Radio Club, tnc., will hold its

VERO BEACH FL
MAR 17·18

The Treasure Coast Hamfest
will be held on March 17·18,
1979, at the Vera Beach com
munity Center, Vera Beach,
Florida. Activities will include
prizes, drawings, and a aCWA
luncheon. Admission is $3.00
per fami ly. Talk-in on 146.131
.73, 146.521.52, and 222.34/
223.94. For informat ion, write
PO Box 3088, Vera Beach FL
32960.

Route 31 . Admission is $2.50
per person. There is plenty of
space, with over 200 sellers'
tables, and displays trom major
manufacturers. There will be
seminars and door prizes.

.... W15

• n_...._.:TS.INC.
Box 7307
Waco t exas 767 10
817 f776-4444

---

•--

IBl!!
WACu...

~

I
OUR NEW BANDPASS- I
REJECT DUPLEXERS WITH I

louR EXCLUSIVE I
I BpBr CIRCUIT* I
I .. . provides superior perter- I
I mance, especially at close I
I frequency spacing. I
I

Models available for all Ham I
bands. Special price fo r

I Amateur Repeater Clubs I
CALL OR WRITE FOR DETAILS:

•

I
I
I

YAESU 901 OM

.~ -• . . - ~, ._-'l - ••...... - ...~. (;: _.---.::-: ::. @. ••.~ .
0 - .. · ·_ ·- .... .-J:. - . -:: .:-".

YAESU HF SSB 160 thru 10M
FT 101F or FE

ABC
COMMUNICATIONS ~ ...

ATLAS. ICOM • KENWOOD. YAESU

The LE DER
In the orthwest!

KENWOOD Transceiver
T5·8205 160 thru 10M

KENWOOD Transceiver
TS-5205 160 thru 10M

Other locations: (Walk· in customers only) _ Belleyue-12001 N.E. 12th _ Everett-4610 Eyergreen Way. Open Mon.lhru Sat.
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given free admission . Talk-in
on 146.37/97 , 223.181224.78,
and 448.51443.5 MHz. For addi·
tfonat details, write ARROW,
PO 80x 1572, Ann Arbor Ml
48106, or call George Raub
AD8X at (313)-485·3562.

I would very much appreciate
help from anyone in findi ng a
circuit d iagram of the McMurdo
Silver Masterpiece VI .

Reg Trickey G3DRB
31 Pen sby Ave.

Chester, England

I would like to obtain a copy
of the original owner's manual
for a Viking " Courier" linear
amplifier.

John I. Nelson AA7W
19025 73rd Avenue N.E.

Bothell WA 98011

I need a schematic for a
Johnson Model 122 vfo. Any
help in obtaining th is will be
great ly appreciated.

Bill Richmond WD4CPO
122 E. Adair St.

Louisville KY 40214

Rick Todd KA8AKUN
14470 Basslake Road

Newbury OH 44065

Ham Help

JUST GETTING ON THE AIR?

See Idir daak lor
o New Equipment
o Used Gear
o Friendly Advice

m@)Dm@)[;i]@J&~~:~g~~y
185-19 1 West Main Stre et . P O 8 0x 88
Amsterdam. N Y 120 10 Tel (5 18) 842-8350
Just 5 m inutes from N .Y. Thruway- Ex it 27

sian, including parking on the
fairgrounds, is $1 .50 in eo
vance and $2.00 at the door.
There will be food, prizes, and a
covered area for trunk sales, as
well as indoor tables. Because
of Mother's Day, wives will be

M y d i vo rc e b roke m e .
(Among other things, I lost my
TR·4.) Does anyone have any
ham gear to spare? A home
brew 40m CW transceiver
would do. Thank you.

Lin Hamilton WB6PAV
14100 Chadron Avenue

" 30
Hawthorne CA 90250

Hopef ull y, you r Ham Help
column can help me f ind the ln.
formation I want. I would li ke to
get in touch with anyone who is
st ill using an o ld Galax y V
transce iver on the ai r today and
f ind out what their opinions are
of it.

Donation is $1.00 at the door.
There will be plenty ot tree park·
ing and overnight free RV
space. Exh ib it ors and flea
market will be inside, with a
free flea market outside. Talk-in
on 28188. For advance reqretre
ttcn and details, write Bob
Glasgow N4BGN, 1503 Layard
Dri ve, Columbus GA 31907;
(404)-561·7746.

WILLIAMSPORT PA
APR 29

The West Branch Amateur
Radio Association wilt ho ld its
15th ann ual Penn Cen tral
Hamfest on Sunday, April 29 ,
1979, from lUX) am to 5:00 pm
at the Woodward Township
Fire Hall, Rt. 220 south from
Williamsport . For more inter
mation, write Richard Sheasley
K3QDA, RD 1, Box 454, Linden
PA 17744, o r call Tony at
(717)-322-6017.

NEENAH WI
MAY 5

The 3·F Amateur Radio Club
w ill ho ld lis annual swapfes t on
Saturday, May 5, 1979, from
8:00 am to 3:00 pm, at the
Neenah Labor Temple, 157 S.
Green Bay Road , Neenah,
Wisconsin, just off Highway 41
at the Highway 114 or 150 exit.
Facilities include a large park
ing area and a large indoor
swap area with a free auction at
the end of the day. Food and
beverage will be available. Ad·
vance admission for tickets
and tables is $1.50; $2.00 at the
door. Talk-In on 52/52. For
reservations, write to Mark
Michel W90P, 339 N aymut
Street, Menasha WI 54952.

SALI NE Ml
MAY 13

The ARROW Repeater Asso
ciation will ho ld its annual
Swap and Shop on Sunday,
May 13, 1979, at the Saline,
Michigan, fairgrounds. Admis-

Iein Amateur Radio Society will
hold its second annuallamars
fest on Sunday, March 25, 1979,
at the J. M. Club, 708 Green
wood Ave., Waukegan, Illinois.
Doors will open at 7:00 am.
There will be plenty of free park.
ing, door prizes , and a large in
door I lea market for radio and
electronic it ems. Tables will be
available at $4.00 each. Ad·
vance t ickets are $1 .50; $2.00 at
th e gate, with chi ld ren under 10
free. Hot lunch wi ll be ava il able
and there wil l be plenty o f corn
mereta! exhibits and demon
stra tions. Talk-i n on 146.94. For
f u rthe r in formation , w rite
lAM ARS (include SASE,
please) at 1226 Deer Trail lane,
libertyville Il 60048, or call
(312)-367·1599.

MUSKEGON MI
MAR 30-31

The Muskegon Area Amateur
Radio Council is sponsoring
the ARRl Great lakes Division
Convention and Ham fest at the
Muskegon Community Co llege
in Musk ego n, Mich igan, on
March 30-31, 1979. Th is event
wi ll feature manufac turers' ex
hibits, tec hnica l forums, and a
large swap shop. Ample park
ing and dining facilities are
available. Friday evening at the
Muskegon Ram ada Inn, there
will be a " Ham Hospitality"
with libation courtesy of the
MAARC and a Wouf Hong ini·
ttattcn. For additional informa
tion, contact MAARC, PO Box
691, Muskegon MI 49443, or H.
ruekers WA8GVK, (616)·722·
137819.

COLUMBUS GA
MAR 31·APR1

The Co lumbus Ama teur
Radio Club will ho ld first an
nual ham fest fro m March
31·April 1, 1979, at the ccrum
bus Municipal Auditorium, US
27 & 280, Columbus. Georgia.

•••••••••••••

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
• •
: IN STOCKl :
• THE REVOLUTIONARY NEW YAESU 2-METER FM LINE·
• •
• CPU-2500RK • FT-202R • FT-227RA •

• • • •• • • •_ _ " Best Buy" z-meter _ •
• • hand.held. Compact, _ •
_ _ lots of ext ras, _ •- . , . . .- - ....,.,.,.. -- - - -- - - -- - - -_ " The Ultimate Rig" . _ "Puu-Fearurec Plus." Four _
_ Microprocessor controlled, 25 _ _ memories, Au toscan remotely _
_ watt, keyboard-entry t rans- • _ controlled from mike. Tone _
_ ceiver. _ _ burst. •
_ Amateur net $585.00 _ Amateur net $199.00 _ Amateur net $399.00 •--- ---.. -.. -.. -.- .

24001 Alicia Parkway
Mi~~ion vtejc, CA 92675

Phone7 141768·8900

Yaesu service and
repai r specia l ists.

•
•
•
•
••
•
••
••
•
•
•
•
•
•
••
•
•
•
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HAL·T"X

IY6 9 Y5
--,.;.a •••

n OCK CAst: Available and will III anyone 01 lhe above c locks, Regula,
Price . • . $6.50 Iuc Only S••5D ""'en _,he ""''' ~ Iod
§VII ·DIGIT AlAaM CLOOI KIT tor home. camper. RV. or field ·day use. Operales
on 12-voll AC Or DC, and has us own 6O-Hz l ime base on l he board. Complete
wil h all eiectrcorc components end two-piece . pre·drilled PC boards, Board
size 4" ~ 3". Complete with speaker and swi tches. If operaled on DC, the re is
nOlhing more 10 buy. '
'IICEDAT ••.••.••.••.•••.•••••••••.••••••.••..••.••••••.•••.••••.. $16.95
rwetve-vcn AC line cord for lhose who wish 100perate the clock Irom 11().volt
AC. $2,50

SHIPPING INFORMATION
ORDERS OVER $ \ 5.00 WILL BE SHI PPED POSTPAID EXCEPT ON ITEMS
WHERE ADDITIONAL CHARGES ARE REQUESTEO, ON ORDERS LESS THA N
$15.00 PLEASE tNCLUDE ADDITIONAL $1.00 FOR HANDLING AND MAILI NG
CHARGES. SEND SASE FOR FREE FLYER

COMrun kITS, CONSISTING OF EVERY ESSENTIAL PART NEEOEO TO
M"KE YOUR COUNTER COMPLETE. HA.L·800A 7·01GIT COUNTER WITH FRE·
OUENCY R"NGE OF ZERO TO 600 MHz, FE"TURES TWO INPUTS' ONE FOR
LOW FREOUE NCY "NO ONE FOR HIGH FREOUENCY; " UTOM"TIC ZERO
SUPPRESSION , TIME B"SE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10
SEC GATE AVAILABLE. "CCURACY :l: .001%, UTILIZES l().MHz CRYSTAL 5
PPM.
COMPLETE KIT _ $129
HAL·lOOA 7·DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 300
MHz. FEATURES TWO INPUTS' ONE FOR LOW FREQUENCY AND ONE FOR
HIGH FREQUENCY; AUTOMATIC ZERO SUPPRESSION, TIME BASE IS 10SEC
OR .1 SEC GATE WITH OPTIONAL 10 SEC GATE "VAILABLE. ACCURACY
;t .001 '/• . UTILIZES l().MHz CRYSTAL 5 PPM.
COMPLETE KIT $109
HAL-50A 8·DIGI T COUNTER WITH FREQUENCY RANGE OF ZERO TO 50
MHz OR BETTER. AUTOMATIC DECIMAL POINT. ZERO SUPPRESSION UPON
DEMAND, FEATURES TWO INPUTS' ONE FOR LOW FREQUENCY INPUT. AND
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTRONIX
PRE·SC"LER FOR WHICH PROVISIONS HAVE ALREADY BEEN M"DE 1.0
SEC AND .1 SEC TIME GATES ACCURACY ,", ,001% . UTILIZES 10·MHz
CRYSTAL 5 PPM.
COMPLETE KIT $109

Pal-SCALER KITS

HALlOOFRE. • •• ••••• •••• •• •• • •• •• •••• ••• ••••••••• ••• $19.95
(Pre·dr illed Gl0 board and a ll componenlsl

HAL 300 AIF Rl •••••• •• ••••••••••••••••••• •• •• •• ••••• $14.95
(Same as abOve wilh preamp)

HAL 600 FRl•••••••••• •• ••••• •• •• •• • •• • • •• •• •• •• •• ••• $ l 4 .9 5
(Pre·drilled Gl0 board and all componenl s)

HAL 600 A /rR[••••• •• •••••••••••••••••••••••••••••••• $39.95
(Same as above bul wilh preamp)

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT, COMES WITH 2 SIDED. PLATEDTHRU AND
SOLDER FLOWED G·l0 PC BOARD 7-567's. 2-7402. AND ALL ELECTRONIC
COMPONENTS. BOARD MEASURES 3'/•• 5'1. INCHES. HAS 12 LINES OUT.
ONLY U9.n

DELUXE 12·8UTTON TOUCHTONE ENCOD ER KIT uli liz lng lhe new ICM 7206
Chip Provides bolh VISUAL AND AUDIO indicallonsl Comes wilh ita own 1',110'
lone anodized a luminum cabinet. Measures on ly 2 314 x 3314". Complete Willi
TOUCh·Tone pad, boaroj, cryslal, chip and all necessary componen1S 10 linish
lhe kit
PRICED AT. . • • . . • • . . • • . . • • . . • • . . • • . . . • . . • •... • •.. . .... •.. . . •.. • .... . 12&.&5
For those who wish 10 mount lhe encoder in a hanoj-he loj un it. lhe PC board
measures only 9116" x 1 314" . This parl ial kll wilh PC board, CrYSl al. chip and
components.
PRICED AT. .... ... .... ..... .... •.. .................. ... ..... .... . ... $14.&S

ACCUKlYEaIKIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY
POPULAR WB4VVF ACCUKEYER ORiGiNALLY DESCRIBED BY JAMES GAR·
RETT, IN QST MAGAZINE AND THE 1&75 RADIO AMATEURS HANDBOOK.
$16.n

ACCUIClYlI_MlMOIY oniON KIT THIS ACCUKEYER MEMORY KIT PRO·
VIDES A SIMPLE, LOW COST METHOD OF ADDING MEMORY CAPABILITY
TO THE WB4VVF ACCUKEYER. WHILE DESIGNED FOR DiRECT ATTACH.
MENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY
STA NDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY. $16.95

6-DIGIT CLOCK • t 2/24 HOUR
COMPLETE KIT CONSISTING OF 2 PC G10 PRE·DRILLED PC BOARDS. 1
CLOCK CHIP, 6 FND 359 READOUTS, 13 TRANSISTORS, 3 CAPS. 9
RESISTORS. 5 DIODES, 3 PUSH·SUTTON SWITCHES . POWER
TRANSFORMER AND INSTRUCTIONS,
DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO euv
EVERYTHING EXTRA.
J'lKlDAl •.••.••.• ••.• •• ••. • •.•••.••.•••• ••.••.•••.•••.•• •. • ••. • SIl .95

.,.,S33

$49.50

theW6TOG*
RECEIVER MODIFICATION KITS
INCREASE SELECTNITY • IMPROVE SENSITlVlTY

LOWER INTERNAL NOISE
IMPROVE NOISE BlANKER OPERATION

COMBAT BLOCKING FROM LOCAL SIGNALS
TS-520 KIT " , $27,50 FT·lOl SERIES KIT $32.50
TS-520S KIT . , 32.50 FR·lOI SERIES KIT 34.50
TS--820 & 8205 KIT . 34.50 FT-301 SERIES KIT . .. 34.50
R-599 AID KIT 27.50 FT·901 SERIES KIT .. . 34.50

EXPUCIT INSTRUCTIONS MAKE MODIFICATION A ONCH

*IT'S MAGIC. ..
IT'S "MAGICOM"

PROCESSOR MODIFICATION KIT
IMPROVES AUDIO P UNCH

IMPROVES PROCESSED SPEECH QUALITY

Converts T5 -820 /8205 speech processor from RF
compressor to RF dipper $27.50

RF speech processor for T5-520 /5205 $42.50
The "MAGICOM" RF processor module provides up to

6dB increase in output with smooth, dean.
non-distorted audio and more penetration for those

pile-ups.
ENDORSED BY W6TOG AND BIG GUN Ox..... WORLD WIDE

*theW6TOG *
INTERNAL ELECTRONIC KEYER

FORALL AMATEUR TRANSMIITERS OR
TRANSCEIVERS USING GRID BLOCK KEYING

• No holes mounting with T5-820 Series
• Mounting options for T5-520, T5-520S. Fr-IOl

Series, TR4 Series. T4X Series. T-599 Series and
325 Series.

• C-MOS DESIGN - Dot and dash memory - full
iambic or manual operation.

• Simple installation *
THE S-F REJEKTOR

FILTER
AN INTEGRATED CIRCUIT
ACTWE BANDPASS FILTER

FOR PROCESSED RECEIVER AUDIO
• Separate active blter elements

forCWand SSB audio output stage
• 8 ohm input and output impedance
• Headp ho ne jack for convenience

• ON CW: from SOO hz to 100 hz, variable
• ON SSB: 2 Khz fixed bandwidth

• Rejects unwanted signal better than 60 dB
• Designed for today's transceivers

or yesterday's older equipment $49.50
• WELL KNOWN DX... WITH OVER 300 COUNTRIES CONFlRMED

"" H24HAL-TRONIX
P . O. BOX 1101

SOUTHGATE, MICH. 48195
PH O NE (3131 285·1782

"1i"'<-......."\. e .

""

.0< _

" HA L" HAROLD C. NOWLAND

W8ZXH
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ACCESSORIES

PROBES'

. 1'-100 50 Ohm. 1X . _$ 13,95
#p- l 0t Lo-pass_ ... , t6 ,95
#1'-102 Hl-Z , 2X _ .. ... . , .... , . 1695
# AI'- 8015 UHF Counter Preamp 20 MHz to

600 MHz 15-50 DB Gain
(Not Soown) $49_95/K il $39_95

#0-450 Antenna
Rubb"" Duck RF Pkk-tJp 450 MHz ., . $12_50

#0-146 Same as above
146_5MHz . , .. , ., . . . . .. . . $12_ 50
#RA-BNC Ri(lhl-Angle BNC Adapteffor
above Antenna . _. . . . ,. 2 ,95

_. .. ,79_95

RAIN8

I SAVE NOWI I . J2""
.... Rl0 -, '1'~'<

4·Digit 0.5" Liquid Crystal Display ""p? ,
'CJI\PM • 7;ZIO \ ;.4

n~+" •., \~ .... ...~ ,.: ~ ij ,tn '

U U +U ~ 11M' UI

Includes Socket
TnTT'rTTTTTTnTTTTfor Easy Mounting

Re1leC1I1'9 I ype LCD display wilh anoon, ala"" and PM ln
dicalors. Vary low powe'A1qul, . menta. Ol,ad d,ll'9dnlgn
needs only 4 10 10 VAC al 2 1'A. Compl.l . wl l h socket and
da la ahHt.

Factory Assemb led .. $329,95
K rt Form , . . .. _. . , . ,. $279,95
NI-CAD Batle ry Pack $ 1995

P.O. BOX 2366 INDIANAPOLIS. IND. 46206

OPTO-8OOQ .1A 10Hz 10600 MHz - f REQUENCVCOUNTER

• Precision TCXO time base 01 PPM Stabi lity 17-40 'C
• Super sens it ivity wi th preamps in both HI-Z & 50 Ohm inpu ts

<tOmV 10 5OMHz. 25 mV@ 150 MHZ<5OmV to 60QMHz
• Auto Decimal Poi nl • Alum inum Case • Socketed IC 's
• Three POSlilon a ttenoator: Xl , XtO. X t oo (avo ids fa lse

countIng)

. OpTO-8000_1A
eoero-eooo.o«
.NI-CAD-80

~ Real-State-of-the-Art
~ TWO NEW AceoceBATTERY PORTABLE COUNTERS

OPTO-7000 10 Hz to 600 MHz MINIATURE COUNTER

• XTAL (TCXO) TIme Base ±,08ppMrC
• AluminlJm Case . Hi-Z & 50 Oflm inputs
• t Sec, 1\ 1110 Sec, Gate tImes ' Aulo Dec. PI
• Built~n Prescaler and Preamps Standard
.OpTO-7ooo Factory Assemble d - 1 Year-Guar ., $139,95
.OPTQ-7oooK Kit sorm.. .. , . . . . . . .. . 99,95
.AC·70 AC Power Pack , . . 4_95
. NI-CAD-70 Nt-CAD Battery Pac k 1995
#TCXO-70 Precision TCXO Time Base

<O,tppM.17-4Q'C_

• RF CONNECTORS . ANTENNAS
• SWITCHES . TRANSFORMERS
• ETCHIN G KITS. RESISTORS
• HAM GEAR . CAPACITORS
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2 METER
CRYSTALS

MANY
IN STOCK

.~ YEARS WARRANTY!
® EXACT Replacements f o p

SYLVANIA ,~~.;!.
WI(~

ECG 'rransrstor-modee-tcs

.. R_U·S.H, All Orders Shipped S.me Oay Received

.. FREE Fre ight on a ll pr.pe ld orders
• EXCLUSIVE 3 YEAR CONDITIONAL WARRANTY !
.. NO Min. Ord... ·Qu."liIy Discounts Availabl.
e E.acl IC, & Dlodu In Sloe.

• Longe' HOUtS Mon-Sat ga·l0p. Sun 1·7p
• CaM01" writa tod8y- lo piece \'Ol8' 0I"del"(5111)-46&.3367

Communications & T.V. Unlimited
Dep1 73, 17 Was hlng lon 51-, Ren sse lael,N.Y_12a4

DISTRIBUTOR INQUIRtES INVITED
T_V_-C.B.-AMATEUR RADIO·STEREO·MO NITORS.

ELECTRONIC PARTS ..... C l05

Certified c h.. " k or money u rdu onl )'

582t NE 14Avenue
Ft Lauderdale. FL 33334
Phones: (305) 771-2050 771-2051

~o,

OPTOELECTRONICS. INC.
ORDER FACTORV DIRECT - PHONE OR MA IL

HRMS , ()o)ofs 10 U,S, a<Ml c ,_ ~... ,o-."""" 01 $10,00 _ ..-
1ot""'-'9, h, ,,,,,"Ii """ "". To .. "'''''' """",,_, _ ' 0'\<,""0101 ",.
.....' """""',__ ".,.,,""'c,o,o fee ,S ' 00 """"""'.-.m.....""'"' """". """, ""''''''''

t'legency HR 2 12
Regency HR ·2B
Regenoy HR -31 2
Regency HR -2MS
S B _E.
Sonar 1802 -3-4 . 3601
Standard 1 461826
Standard Hor;lon
Swan FM 2X
Tempo FM H
Tr io / Ken wood
Tr io / Ken wood T R2200
Tr io / Kenwood T R12DO

Ch''19 H T -146
Orak e T R-22
O'ake TR-33 (re.: onlyl
O,ake TR-72
Gen.""
Heathk It HW ,2021
(ree onl y l
HeathkIt HW-202
Icom lVHF En'l
Ken/Wil""n
L al ayelte H A -146
Midland 1 3 -50 5
R eg ency HR -2

$3_95 EACH - IN QUANTITIES
OF 10 OR MORE, $350 EACH

FOR T HESE RAD IOS ON
STAN DA RD ARR L REP EATER

FREQUENC IES

HOI.IX DI STRIBUTORS
P.O. Box 436 .... R15

Dunellen NJ 088 12

y'" Reade, Service-see pagff 21 I 181



CALL mL§fl TOLL FREE

CIRCUIT BOARDS
• REPEATER CONTROL
• COMPUTER PROJECTS
• SENSITIZED BLANKS
• NEGATIVE S/POSITIVES
• PROTO·TYPE BOARDS
• PARTS KIT
• CUSTOM ETCH/DRILL
• RCA 1802 MP BOARDS
• CIRCUIT BOARD DESIGN
• PROGRAMMING PADS
• ART MASTER PREPARATIONS

We c... I "Pp I1 ....n1 01 ,"- hem. 10U n...:l
to m.~e I p -e bolltd. Sond S"'SE + 25 unto
tor u '"log.

10 o I

DC Stafford ~""
Electronic Service and Development

427 S. Benbow Rd .
Gr_nsboro. Ne 27401

919·274·991 7 DA Y/NITE
Serving "'ml' e .......round ,"- World

•
DIGITAL READOUT FOR

YOUR YAESU FT-221/221R

YC·221 Digital Display. Only
S69.50 plus shipping. Kit for
older FT·2215 S3.00 plus ship
ping. Built by Yaesu.

Send your check or
Money Order tal

13401 South Hoover Street
Gardena. CA 90247

• Selectable sweep width (up to full band)
• Scans only the portion of band you se lect
• Scans at the rate 01 200 kHz per second
• Switch modification on mike allows you

to scan past, or lock on, any occupied fre·
quency

• Complete kit with detailed instructions
• Installs inside rig: no obtrusive ex ternal

connections
• Rig can easily be returned to original con 

dition whenever desired
• Scans to preset limits and reverses
• Automatic bypass of locked frequency in

3V, seconds unless you press lock-on
switch «n $34.95

Pre-assembled and leSled $54

Add $ 1.50 Postage lI. ~and ling

DfALERS INQUIRIES INVITED

[J R. LEE -rOWER
I NHRNATIONAl[]

FT-227 "MEMORIZER"
OWNERS SCANNER KIT

DENTRON
SUPER TUNER
R'g 1 PLUS

. 49.5{) $135.00

1315 BLUfF CITY HWY.. BRISTOL , TN 37620

SUPER TUNER PLUS
A full 1000 w~lts CW ~nd

",. A21 l200wall.SSllpow~r":d handlin~ capadty.

y v, SOUTH 'S FASTEST GROWING AMATEUR STORE

TENN. RESIDENTS 1-615-764-0831
t-\t'l'J

AND MORE.
ALSO: THE APPLE" PERSONAL

COMPUTER SYSTEM

AUTHORIZED DEALERS FOR

YAESU ROHN TOWERS
DENTRON lARSEN
CU$HCRAFT TURNER
WILSON CDE
HY·GAIN HUSTLER
CES KDK
BENCHER VlBROPLEX
ATRONICS ALLIANCE

TEMPO

~=tffi~~= 251-0264

1~IJSII
ElECTRONICS. INC.

CALL OR WRITE FOR THE
BEST PRICES

ON AMATEUR EQUIPMENT
.--------,
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•

MAIL TO: 6810 LARKWOOD
HOUSTON, TEX n074

ATTN: STEVE. WASOEN
PHONE: A.C. (713) 777·2173

____ "o.oou..' E"-Cl..OSEO S _

USE IT ON 2 METER RIGS TO ADJUST
FREQUENCY. The CoaxProbe- has a range
of 1.8to 150 mnz.
MONITOR YOUR MODULATION
WAVEFORM. With an oscilloscope of prop
er bandwidth , you can check your module
tion for flat-topping. etc. Ideal for adjusting
the speech processor.
NOW YOU CAN MONITOR SIGNALS when
connected to the dummy load. eliminating
unnecessary en-the-air radiation .
AVAILABLE FOR THE FIRST TIME TO
AMATEURS. Try it for 10 days. If not
satisfied. send it back for refund (minus
shipping charges) .
Order today from:

CoaxProbe CO. ~c"o
P.O. Box 426, Portage, MI 49081

Michigan Res. Add 4% Sales Tax

....,..,. ".. "ASTE!lCHAAGI' _ _

STI'IEET CITV 'S I AI E '" _

C"I'IO ..UElE "-=========~'~':":.oO ,o(l.. O"~'~'-========FUll" E_ CoOL"_

electronic calculators
LIST HAM NET TEXA' 'NSTRUMENT' ELECTRONIC CALCULATORS,_... .a.." 1" .1.•• • • _ '1"1" OO LlICIIJf1"I'lC
124." In.''' T.I.·.... "-O .TI OO LlICII.TI'1C
,.... n .IS T.I...,. 1100 .TIfO fOIIOQ" ILIIleIIJf1"I'1C
...... 1" .1 U ,TIP fOIIOQ" 1le1 TI'1C..... n." T.1. fOIIOQ"""IIII". COlfYI"T, OICI ",OC1" " ... lfla
..... 12.IS T.I. .. . .... 'U"I" ....00"......10 .1 NeI....
usr HEWLETT.PACKARD ELECTRONIC CALCULATOR'
,no.oo "".00 H " n TI" 00 .ClllfTI'IC II'IIII ..T.I'YI.U....
"100.00 ..05.00 H " n TI "OO .ClllfTI'IC
2n.00 2.., •• 0 H llIe 'TI" "'00 1C111fT1PM: .... llfTI'YI.U....
11'.00 IS1.SO H ·2K TI......00 .CtIIfTIPIC
1n.00 111.$0 H · l 0 IC H.. lfl;l HILO "1'I1..TII'I VI'U""
321.00 H2.'0 H ·. l. "'111'III00""••10 IClllfTI,IC ..IIINT.I'YI'U""
100.00 IKI.OO H · n l TI.. ""00 IClllfTl'1C
IKI.OO 72.00 H ·U I 1 .."00"..11I.10 .CII..TlfIC WITH 'T"T
M .OO M .OO H ·2 1 I. 11'III1""00""••10 .CII..TI'IC
.... .00 ....' .100 H ·n . "'1"'00""••'0 ,.If..NeI........11fT'VI.U....
110.00 1011.00 H ·2 . 1 ,TI "00" 1 IU..II'I )"IN..NeI .."
71.00 " .SO H ·2 71l. ....IPflool'l 1;I ,.If.. ItC I....

WI "OCIl. ..u. HIW"ITT~"CU"OC"LCU""'T__"I'll ....0 ..cel'_II.

l,IQOEUS) OUNllf'TY

-----------------------------

on,y $12.95
plus .50 postage

FINALLY! A RF PROBE that lets you connect
Into your coax cable for frequency
measurements and modu lation waveform
checks directly from the transmitter.
JUST CONNECT THE CoaxProbe- into
your transmission line and plug the output
into the freq uency counter or oscilloscope.
Insertion loss is less than .2db so you can
leave it in while you operate.
A NECESSITY IN ANY WELL-ORGANIZED
HAM SHACK. the CoaxProbe· eliminates
"jerry'rigging" and hassles when tapping
into the coax line is desired.
A SPECIAL METHOD OF SAMPLING
keeps output relatively constant witha wide
variation 01 power. Power output of 8 wans
gives .31v out. while 800 watts will give
1.8v out. (rms 3·30 mhz.I 2000 watts PEP
rating too!
' Trademar~ 01 CoaxProbe Co, lor rt samplinll devlce,
<e 1978 by Coa.PrOlle Co

NEW CoaxProbe* NEW
Coaxial RF Probe for Frequency Counters and

Oscilloscopes That Lets You Monitor Your
Transmitted Signal Directly From the Coax Line.

RTTY
UT4 SPEED CVT R BOARD
KIT $ 109.9 5
BOARD ALONE $ 18.9 5
AUTO CW 10 KIT 137.90

i SHIPPING
U" INCLUDED

_ ... . .... PAICE

• • • • •

COAKlr

CONNECTOR A SSO RTM ENT

525.00 523.50 u ok
Po"P<O ;d 101$ o f three

Indude.: ~ .Pl259. 5-502l'. 5 ·UG I1S, S-UG.76 ,
2 _ PL~ , I· OM I. M1Sl, 2 · t.4lS'I. I · UG2!iS .
1 _ UG21J. 2 - Pl 259PO. 1 .1021.20. 1 _ Li 'l"' ~i ~'1

Art.do •._,•• a..~ & Viu « CIP' tId I~"" I." I',n ~'M09

CDAKIT ~C"
P.O. Bo. 101 -A Dumont. N. J . 07628

Cid e C21 o n R e~ der Service CMd

W D H P ~I CE

S IX S IZES I~ " e . )")" $1 5.20
1/" e.)" J" 18.J'
20" 8. J" r- 19 _25
14" Il.l" J" 16. 50
17" 11.)" J" 18 . 8Q
20" II. J" J" 20.75

Blue b"s. , spec,l, ..h,t" 0' black lop.

SPECIALS
KEYBOARD ENCLOSURES

S'.,,>Cl n...... lirst ..... compo<>ent s . S toc ked in
dap'". 24 hour d e li wa ' T' l o w pnce• • nd .........,
bloCk guaranI•• on "II products ... c .... , .

STA MP BRI"'GS CATALOG

""""~.
O NU

",.
..._--..-...- -..-._._ '-.- ' - ' - '

I

NEW ELECTRONIC PARTS

De y tspro Electronics. Inc.
1 - - - - Formerl''''uOe' a E..clronic.-.... 03S 

lO H N. WIL$HI U LN , ARUNGI O N ~ ' $ , III ~000 4

PHONE 3 12·8700SS!>

V" Resce' ServIce-see page 21 I 183
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.....,...

OE9P 150
OE9S 1,95
0"15P 210
0,,15S 3 10

S121.OO
26500
423,00
449 00
945.00

"'"5139.00
Extenoer Board II t9

••,.
n:••
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~, ..

D Connectors RS232
25 PIn SLJtH"..illufl!l
0825P 2,95
08255 395
co... 150
RS232 Complel. Set 650

S-100 Computer 80ards
8KStlt.c I!,l,M Kit

16~ Slatic RAM Kot
24~ sune RAM Kot
32KOynamic R" M Kit
64~ Oynam;e RAM Kot
1IV16K Eprom KilII,," PROMS)
V.dtcl InterllCOl K~

MoUII,board $39

..... .... "'n.
• • M
" .. ,. II" ",, '011"" .. ,I'

Stop.atch Kit $26 .95
Fill III dign lIlInry """OCI 2-5 .....1
32168 Wit! c<yStII ICCUfICy T_ III 59
min .. 59sec.. 991 /100_ T.... _d .lIllil
and TayIof, 1205t1lip,"~ltnu_
case fill iIosltudlo"l

_u,,.,-.'...--,-,..u ... _,-,,,..,-.-._-•n., _..."""._
" '" v..1:1 " .. _

- ,......".',."" ' 10".'' 0-_ on..'...',..,.",..'...'.,~

="..
"".nm._

~ ...,,, ...
ON ,.- ,.= I:.. .... .n.. .... n.
l::: ::""'., " ..= J:- " ..•=m_ -.. , ...
' '' 12 .",'"''.... lOr>

"" .. "lO ll ""1__ ~O '"

" .. 11 IT,-" ..

2.5 MHz Frequency Counter Kit
Complete kAess case $37.M
3D MHz Frequency Counler Kli
complele kAiess case sn.a
Pmcaler kil lo 350 MHI $U .15

1978 IC Update Master Manual
19781C Update MasTer Man ual Sll ,50 Com
pili. IC dati seleetor, 2175 pg. Masle' re!tlt·
",ce guide. Over ~2 ,OOO C'OSI r",lIenCllS,
Fret ulldl.te servicetnroLJgh 1978 Ollmtlitlc
00$1:1(1. $3. 50. Foretgn n .oo. 1919 IC Uodate
I aila~ late 'an $30 DO

SimI eIIy shipment. FifSI ane
par1s only . Faclory tested.
Guafanteed fl'IOI\ey back Qual·
ity IC 's and emer components
al faCIO!'Y prices .

INTEGRATED C1RCUITS
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Sinclair 3", DiIli1 Mullimeter
8Ill. N:.. lmViIlll 1ItA resoIlIIGn f'ltM.
Woe:eI020meg.',KI»KY SmII.pen(III ,
CDfI'4llI:eI\'lSSlIlI'I.ilClSil! 1".~ lid-- "' M
Video Modulator Kit $8.95
COnYtrl yO<lf TV sel ioto I ~'\In QUIkty morwlor
",lI'OOIt IlItdl"ll norm. UWOt· COmplelt lui
IO'iln lui instrucbl>nl

534,50

Clock Calendar Kit $23.95
CT7DI5 OUl ct dn•• chip displlvs dall Ind
bml on 6' LEDS wilh AM·PM indicalor,
AllIIn/dOlt fea ure "dudel bUller Complttt
wilh d pans. power suooly ,nd inJlnlCl,on,.

•

PROM Eraser
1~lf i..oIet. iSMm tlled

60 Hz Crystal Time Base Kit $4.40
ConVflflI diQ~1I clocks from "C ~ne fteqUlncy 10
crystaibAlO bIsI. OlAslandi"lllCQlfacy. K~ in
o:tidel PC boafd, Ie. aysIai. flliSlotl . Ci'
llIdon and !r.m"""

RCA Cosmac VIP Kit $229.00
VIdllO c:omputflf '/<lIn QliTIllS ..d g.aphlCl
filly alltl'ii. IIId lest 12.11.00

Nol a Cheap Clock xu $14 .95
Includes ...ryltlJnQ e.eepl case. 2·PC boarol
6-,50'" LEO O.spllys, 5314 dock ch ip, tranl'
Io,mer, al compo_ 1lfKl1ul instrlJCS. Green
and orangl displays also aVi~ hAlO kMwI.IO'
dl,p1a.,. , Red oliy, $21.95 C<ISl' $11.15

Aulo Clock Kit $15.95
DC dott ..." ~- . 50"~ IJies NItJCql
""'·1012 IIlOduIt ..." IIInTI 0\*0II. IndudIs
.............. aystII""'*- PC IloItils F..,
roguIQI. CllIlIII· onslrudl. Add $3.95!Of lIeIu
IN dIr\I; lJfIY eat Best ...... anywhere .

QUEST Cosmac Super Ell Computer $106.95
Comln'e fe, lures beforl you decide to buy ,ny mlmoryttleel. monHor ullct l no Ilngll IllP
OIlle r compuler. There is no OIher compuler on Llrge, on board oiliplavs pro.ide output InO op'
thl mar kat 10d'V th, l h,s.~ the OeslIl.tIl. benl· liona! ~IUh I nd low I ddrul . Therl Is I 44 pin
I'ls ol t~e Su p lr EII for li o little mone'\' ,TheSupe, standard connlClor lor PC cards Ind I 50 pin
Ell is a S/fIl.II sing le Daard computer thll does conneclOr1<)f me 1kI111 Supor Elpl u lan Board
m~v 'ig l""ngl. h ill an !XClII.nl computer for Power supply and sockets tor III IC's ill In·
t>a.n lng inO lor lurn,,,,, orogramml1g ""th.1S dudtO on llle pnci ~Uli a Oe1aoled 90 pag. Jnstrut
mltt"ne IInguiQl and Vel • IS easily . llllncld lion manual ,
w ~ h .odlllollll memory, Ti..., Bu ';e. ASCII Miny SChooll and uni.enll.tli arl usuig 1111
•""nll . wldH eIl_lCI . "".16al . lie . Super Eh as a eeuee 01 study OEMs 1/$11 tor
Tho Su,. ElI .ncludtli I flOlll mOflllor lor pro- rr_OWIQ and rntarcn ar.:! devri:Jpment

g'am Ioid,ng, to"''''' ar.:! e>:OC:lIIon WJIn SINGLE """'"~ , 0!hIr comput..s onlyo~ S",* U
m l' lilt ",.,tlll '"HlIQlIg wl'lCll IS nOl III· lUlur" rt IddilJOIIII cost ill not,. aI . CIII,.,
dlldld II OIlIIn .... same PflCI WJtll SIlIGlf ......... .... s.... Elf U SIOI .I>5 . HlgII
STII' you un $II Ill. mocrOO'OCISSOI ch.p ,",al . , 1111 SI.ts, L.. ''''111 .,lil.
operlllfttl lOIIh ......... 00tIII *"'11 erId st.•. c.lI_ Hanlwalll Clilllllt wrtII dnIlId
0., blfl dISplays ' . 1. '.iI, _d .11. ....,lIIlIlIIll "onI lMII 124.15. ItiClllIalt..,
.....""ng ....\ICtIOtlS . Also. cPU modo....,... ....' . h U .•. AI lUancllllKlORl'lIOcome
stt_t'YCH .."'- on_ill LEO .....· COOI'IPIdIly B$elIWlItO ;WI tested

.... IImp$ a.-IUI,12 page mati'"~ pullIoCI'
No RCA 11161 oIll.....1cI Cl\oJI.1o'n yllIIlO lUIn Iof tan~ US«1 .1 ........ 1Iy M
_IOJ'OUfOl'llTV*'lh ......ocnllVti..a.o .... iptIoo, lot $12.00 PIt yg I'lew 100 pIQI
IIlOCII*IOt III dO golCll'tKS ..d games n..., sohwllllNfl.lil VoU $495.,1•• SJIIe- onducled Jor ........., your 0l'Il • '
mU$IIC Of _g lIla'ly mllSlC programs *MlIr Tiny BaSIC lor ANY 1802 System
_ ... TIlt SIlUker am;lllher "'iY 11$(1 bt UNO can lft. 51' .•. 01 flOlll M••• 131.1•.
10 d<1VI 'IIIY$ !Of conbol ""roosel SuoIf EIa_I. 30'" otIl*jICI CIllI Mill...
"2~ key HEX h,tIoanl IlIdoIOts 16 HEX keys " ,. _ .llII _ 1$5,501 .
[)k.- Ilill . ,.1...... 111, . 1, lII'IOI"' ,med, onl i..1ELf iii SI4,95,

Super Elpansion Board with Cassette Interface $89.95
Th'I.llt,jy In ISlolII\d'''IlVlltJe' Tn,s board hel IImOIy by tt....g Them up. Imo'o.emenll and
bHn (In'gn''' 10 IHOw JOv 10 decide how you .... Iionl are el$ilydo~ wil~ lhe mo"tor Uyou
want it opllOnld lb, S.p. Exp.nl lon Boar. hI.1 lhe Sup.. Expanll on Board and Sup..
~om" wHH 41 al low pa... R"M hJlly tddresl' Ma nhan he moMor il up ano runni"llilihe push
abll anywlle,e in 64Kwilh b". ~·in memory pro· of a lllinon
teet Ind I CIUenl Interlne. P'o.isions ha.. Other on billro il\IliOns Jnclooe P. r.II,1 Inpul
been maoe lor a" O1~er il\IliOns on the same . IlI! OulPUT Portl w~h lull h.ndillaki 11111
bill'o and nIiII IIIlIlyntc tile hard.wood cab.net allowUS1 con_liOn olan "'SCII ' evbOllrOTo lhe
alongllde llIe Sup.. Ell. The bOl.fo I1doots Ilots input pcl(1 flS 232 end 211 ml CUftlnt Loop lor
Jot up 10 6~of EPR OM (2708. 27~. 2716 or n lellIIVpe or otner eeece are on board Ind '1 you
2116) and 's "'Ily 1000tled ($12.00 .alu,) . J1MdmonmemorylhOfe ..eTwoS-l0OSIotSJot
EPRO M can be used 10' lhe mOIll\O' and Tony IlalIC RAM 0' virttIO boaros "Godbou18K RAM
!lIsIc 0' OIhef purposes board ,U.1iIable Jot$135 00 PanrlllllJO F'1ItII
" III s.,. RO MMe_1M $19.95 il iVa,lIb1tll II.IS. RS 232 U .50. m 2' Ill' Il f 11 .1>5 .
an on Iloatd opIIOtI ill 210ll EPROM .1'IClI 1'111 S· IDO U50 . " 51 , il COMIdDI' HI '""" Ilbbon
boon lIf.llQrlmmoo WJIh I progflm IoIdIfI tIDlI II _lIb1t « $12.50 Iofll$y CIltlntCbOll
tOno' and lI'or d'ler;k1"ll muI!I hie en,"", rJIIS.,.. ENand tne s..,. ElPllalOI
...o,.rh lohare. (,eIoI;;mblt tIISelIe hili) .

1_bdusrvo "om 0uesI . • UICIud. '191. The 1111...,.!of the Suoer upan_OI'lIlolnl
_ and ,..doul. bkId< ".,.. qpabMy. ilI'llI iu 51mp swpply "",n + s.. '"- I s... 12w _ 500
..a.o go.....,.~ will t*U'Ig _ Tht RIg I*d .... are '"-50 & ~ 12w S29 95
SUC* WOlIIlor. wntIeI'I wI/l~ doV<. - 12 ..... opDoniII , 0Iluu versoon in:*IOa \tit
...~ 10 tlh I4viruge 01 _ tundlofts CQI ill $39 95

~~~~-

TERMS' 55.DOmin.orderU .$. Funds. ClUlresldllltsadd 6%111. fREE: SInd luI' roUf copy ot our NEW ,9n
8enkAmerlc.d and Mule, Ch,gl Iccepled QUEST CATALOG. Include 21t sl.mp .
ShippillD charO" w.1I II. added CMl charg. ~rds .
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NOW...FREE PHONE!

Bob Ft«eoro . W6RJ K6AHV, JIm Raffe<ty. N6RJ
other well ~nawn hams 9've~ COJ"eous
per5OI1al<le<l seevee

854-6046
CALIF. CUSTOMERS PLEASE CALL OR VISIT STORES LISTED BELOW

PLUS FREE SHIPMENT
ALL ITEMS U.P.S. (Brown).

CALL US FOR SPECIAL PRICES ON:

•

ICOM!

.... H31

KENWOOD!

SAN DIEGO. CA. 92123
5375 Kearny Vitia Road
(714) 560-4900
Hogrw.ay IUS. CIao_.'O__ Met.a 8Ivll

VAN NUYS. CA. 91401
6265 sepulveda Blvd .
(213) 968-221 2
San Ooego F..,. al VOClOty 8M!

VAESU!

OVER THE COUNTER (Mon. uvu Sat. 10 AM to 5:30 PM)

MAIL ORDER, Phone, Write.

ANAHEIM. CA. 92801
2620 w. La Palma
(714) 761·3033. (213) 860-2040

BURLINGAME. CA. 94010
999 Howard Avenue
(415) 342·5757
!>__ on 101 "om S F ""PM

DRAKE!

• AlOA. ALLIANCE. ALPHA. AMEeO. ATLAS. BIRD.
• COE. COLLINS. CUSHCRAFT. CURTIS. DENTRQN.
• DRAKE. EIMAC. HUSTLER. HY-GAIN. ICOM.
• KENWOOD. KLM. MFJ • MOSLEY. PALOMAR. RQHN •
• ROBOT. SHURE. SWAN. TELEX. TEMPO_ TEN-TEe.
• TRISTAO. TELREX. TRI·EX. WILSON. YAE$U. more.

Y'" Read., S¥>I'~-a_ J>a~ 211 185



SAVE $25.00

Model 8100
Frequency Counter Kit
• Range: 20Hz to 100MHz
• High Sensitivity
• Resolution to 0.1 Hz

Now you can torget about price/perfo rmance traoe-otts when
you select a frequency counter. In Sabtronrcs' Model 8100 kit
you get all the characteristics of superior performance at a low,
affordable price.
This frequency counter, employing LSI technology. has the
performance ana input characteristics you demand: guaranteed
frequency range of 20Hz to 100MHz (10 Hz to 120MHz typical);
selectable hi /10 impedance; superior sensitivity: selectable
resolution and selectable attenuation. Plus an accurate time
base with excellent stability.
An a-digit LEO display features gale activity indicator, leading
zero suppression and overflow indicator. You would expect to
find all these features only on high-priced instruments - or from
Sabt rontcs' advanced digital technology.

-, q q q
- - sabtroniC5 E'a

The amazing Sabtronics 2000 is the choice of both professionals
and hobbyists. Irs the only portable/bench DMM that offers so
much performance for such an astonishing low price.
You get basic DCV accuracy of 0.1 % ± 1 digit; 5 functions giving
28 ranges; readings to ± 1999 with 100% overrange; overranqe
indication; input overload protection; automatic polarity; and
automatic zeroing.
The all-solid-state Model 2000 incorporates a single LSI circuit
and high-quality components. Our clear, step-by-step manual
simpli fies assembly. Complete kit includes a rugged high-impact
case ideal for both test-bench and fiel d use.

BRIEF SPECIFICATQNS:
• Frequency Range: 20Hz to 100MHz guaranteed. (10Hz to
120MHz typical) · Sensitivity: 15mV RMS, 20Hz to 50MHz (10mV
typical); 25mV RMS. 50MHz to 100MHz (20mV typical)
• Selectable Impedance: 1MQ / 25pF or son · Attenuation : Xl ,
Xl0 or X100. Accuracy: ± 1Hz p'us time base accuracy e Aging
Rate: ± 5ppm/yr. • Temperature Stability: ± 10ppm, OQC to 40 QC

• Resolution: O. t Hz, t Hz, tOHz selectable s Display: a-digit LED,
overflow indicator, gate activity indicator· Overload Protection
• Power Requirement: 9-15 VDC @330mA

Model 2000, 31f2 Digit
DMM Kit
• 5 Functions, 28 Ranges
• Basic DCV Accuracy:

0.1% ± 1 Digit

BRIEF SPECIFICATIONS:
• DC volts in 5 ranges: 100 IAV to 1kV • AC volts in 5 ranges: 100
IAV to 1kV • DC current in 6 ranges: 100 nA to 2A • AC current in
6 ranges: 100 nA to 2A · Resistance: 0,1 Qto 20MU in 6 ranges
• AC frequency response: 40 Hz to 50kHz · Display: 0.36"
(9 .1mm) 7-segment LEO • Input Impedance: 10MU· Size: 8"W x
6.5"0 x 3"H (203 x 165 x 76 mm) » Power requirement:
4.5-6.5 VDC·4 "C" cells (not included).

SPECI A L OFFER EXPIRE S FEB. 15, 1979

Special Offer! Save $25.00*
If you order both the frequency co unter and
DMM kits now, you pay only $144.90
including shipping and handling. You save
$25.00 off the combined regular low price of
$169.90. Order both kits now. This special
offer good fo r a limited time only.
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"Special offer good in USA only.

Making performance affordable.

13426 Floyd C ircl.. · 0 ..11..... T ..x .... 75243
T ..lephon.. 214/783_0994

,...S21

r------------------------------,
I Sabtronlca IntemlltiOftllI Inc. 13428 Floyd Circle 0 ,11.. Tx 75243 "73-2" I
l OY.., I..-ant to taka advantage 01your .peelal $25.00-011 ol1er.· I
I PI.a....nd - Model 8100 and Model 2000 kll(') lor only $144.90 Iolalincluding shipping I

and handling $ __C
" Please sefid __ Model. 8 100 Frequellcy Coullter k,t(s) (<1; 569.95 ea $ I,

Sh ,pp,ng alld handl,ng $ 5,OOlunil ' $

I Please sefid Model 2000 DMM kil(s) @569 95ea $ I
I Sh iPPlllg alld halldling $ 5,OQ / unil ' $ I
I Texas ,esidellls add sales l ax 5 I
I Total enc losed S I
I 0 Check 0 MOIl8Y O'de, 0 Charge my Master Charge _ Visa I
I Acc No. Exp. D1. _ ,

I Name I
I Addre.s _ __ I
I C ilY Slale Zip - I
I ·USAonly. CANADA: 56.50. FOREIGN: $19.00 AIRMAil . •

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



NEW! NEW!

FM2016A
NEW!

All Solid State-CMOS PL digital synthesized - No Crystals to Buy! 5KHz steps - 144-149
MH z-HUGE Yo" LEO digital readout PLUS MARS-CAP and MULTIPLE OFFSET BUILT IN .
• 5 MHz Band Coverage - 1000 Channels (instead of the usual 2 MHz to 4 MHz-400
to BOO Channels) • 4 CHANNEL RAM IC MEMORY WITH SCANNING AND
AUTO TRANSMIT. MULTIPLE FREOUENCY OFFSETS. ELECTRONIC AUTO
TUNING - TRANSMIT AND RECEIVE. INTERNAL MULTIPURPOSE TONE
OSCILLATOR. RIT. RF ATT. DISCRIMINATOR METER - 16 Watts Output
Unequaled Receiver Sensitivity and Selectivity - 15 POLE FILER, MONOLITHIC
CRYSTAL FILTER AND AUTOMATIC TUNED RECEIVER FRONT END, COMPARE!
• Superb Engineering and Superior Commercial Avionics Grade Ouality and Con
struction Second to None at ANY PRICE.

INTRODUCTORY
PRICE

$35900

R~ ...~t" AC/PS
M odel FMPS·4R . .. $39.95

SHOWN WITH OPTIONA l .,P·800 M ICRO -PROGRA M M ER "

...•••-DO ,

.00 1

f MUC _I' ". ....0
pI'oo<>e _", 8 _ ·",
TCIUCh T_ POI<!
WHY BUY lES$1

THE FMM C·'
HAS IT AUI

• _ 'Au1o l<eJ up
· SNp-~ l\~d
° Adl· _

~-• lJs,e ..,lh anylranoce_
• On/y ) 11," . T ' 39K

Manufactured by one of the workrs mosr d istinguished Allionics mllnufllctUftlfS, Kyolruto Denshi Kilisha, Ltd.
First i n th e world with an a/l sofid state 2 meter FM transceiller.

AMATEUR-WHOLESALE ELECTRONICS
88 17 S .W. 129th Terrace , Miami, Florida 33176 ..-A2t

Tele pho ne (306) 233 -3631. Telex: 61-6628
U .S . DISTR IBUTOR DE A LER INQUIRIES INVITED

• TRU E FM Not phase modulah()fl • for luperbemphas;zed hl·f; aud,o
qua llly second 10 none.

• RIT C ON TROl: Used 10 ,mprove cla"ly w hen contacting stallons
Wllh 011 frequency Carfler

• MONITOR LAMPS , 2 LEO·s on front panel ind ,cate (1) Incoming
sIgnal -channel busy. and (2) TransmIt.

• FUl lY REGULATED INTEGRAL POWER SUPPLY, Operating
...ol tage lor all 9... CirCUItS Independenlly regulaled. MassI....
Com mercIal Hash F,ller

• MODULAR COM MERCIAL GRADE CONSTRUCTION : 3 Umt
"ed modules ellmlnale slray coup ling and tecrtuete ease 01 mar n 
tenence

• ACCESSORY SOCKET Fully red l or tcucn tone. phone patch.
and other eccessce..s. Inte rna l S ,tch connects rece'....r output to
,nternal speaker w hen ccnnectoe IS nol ,n use

• M U LTI ·PURPOS E METER Tr,ple Fu nct,on Meter PrOVtdes
D,SCriminator Meier. " S " Read.ng on reee'.... and Power Oul on
Transm,t

• RECEIVE Beller Ihan 25u... sens.u...,ty. 15 POLE FILTER.. _ li as
monoli th IC cryslal f ,lte, and AUTOMATIC TUNED l C ClfCll,tS pl"OVtde
superIOr sl,," sereenvev • COM PAREI

• HIGH /lOW POWER OUTPUT 16 wens and 1 w att. swrtch se
lected Low power may be adlusted /lnywhere be tw een 1 and 16
wens Fully prctectec , short or open SWR

• RF ATT l ....e "ght 011I_1 to KIng Kong Repealer and can't ope'/lte1
W Ith the 2016A You Can ' J USllllck The RF An swucb. Only Ihe
2016A has lh,s lealure

• OTHE R FEATUR ES DynamICM Icrophone. built in speaker . mobIle
mount"'g br acket. e.ternal 5 pIn eceesso..... jack. speaker Jack, and
much. much more S i,e 2'h • 7 _ 7'h . A it cords. plugs. fuses. rrnceo
phone hanger. etc. Inc luded W eIgl'll 5 res.

• FR EQ UEN CY RAN GE Rece,ve and Tfansmlt 14400 to 148 995
MHz, 5 Khz sleps (1000 chllnn els). M ARS-CAP and MULTIPLE
OFFSET BUILT IN

• HUGE W' LED DIGITAL READOUT ,
• 4 CHANNel RAM SCANNER WITH rc M EM ORY AND AUTO

TRANSM IT: Progra m a ny 4 trequa ncres and reprogram a t anytI me
us' "gthe front panel controls-sea rch for occup,ed (closedl cba nnel
or va cant (open! channels. Imernal NI·Cad Includood to retarn memory
Ino dIode mal". to wore or change!

• MULTIPLE FREQUENCY OFFSETS NO CRYSTALS TO BUY 
EVER · Any offset any spl li l · 'Odd Ball ' · spil lS accomplished bydlgl '
tal p,ogrammlng Never any need 1m crystals '

• INTERNAL MULTIPURPOSE TONE OSCILLATOR BUILT IN
SIne W a...e 1750 Hz lone burst l or ·' ....msue on cceeence" and sub
audIble tone oeerenon Inte'nal 2 pes.non S.... ,lch lor automat,c and
manual ope, atton . lone burst or su b audIble lone PL -ad,uslable 60·
203 Hz 0 00 Hz Pre-Sel l

• AIR CRAFT TYPE FREQUENCY SElECTOR L..'ge lIInd smlllll
co.u liI lI v mounted knobs selec1 100KHz and 10KHz steps
'espec1.....ly S.....tcnes cllck ·stopped w Ith . home POSItIOn fac llot ate
fr.qu.ncy changing ....'thoul need 10 v...... LEO·s whll. drl""ng .nd
prOVIdes the soghUess amateu, ..... th full Frequency $eleetlQfl as
siandard equ'pment .

• FUll AUTOMATIC TUNING OF RECEIVER FRONT END A N D
TRANSMITTER CIRCUITS DC oulput 01Pll f ed to varaetor d lOdeS
.n an Iront end RF tuned CirCUIts provld.s fuff sens't l...,ty and
DPllmUm Imermodulatton reJecllOn OV.r Ihe entlr. band. APC(AUTO
POWER CONTROLI - Keeps RF OUlpul C()fl stanl from blIInd edge to
band edge NO OTHER AMATEUR UNIT AT ANY PRICE h. , th.se
lealUr.s Much are lound In only the m osl sophlSllCilled and
e.p.nsl.... aIrcraft and commerc.a llranse.,vers .
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Price
25.
2"
50.,,,
".
'"'""....

51)" .pe
e.c

AXIA L
AX IA L
AXI AL
MYlAR
MICA
DISC
o"e
"'"

Store HOU ri M·F 9-6 ' SAT 9·5

CLAIREX PHOTO CELLS These
fla",e a real USEFUL ,anile to tllem, Any
prOtect Illvoivlnll control Irom ambient
Iillht re-ere will utilize this photo cell.
Ught resi stance tK Fast res ponse. 156
Dilmeter . 75< 8a<:h Of 2/51.00.

CAPACITORS
Cl paeitanu VolIlge

1000uf 25 VDC
220ul 25 VDC

2000ul 25 VDC
40140 I SO VDC
luf 15 VDC
Ot8 100 V
001 t OO V

"'"t

10 STAnON PUSH BunaN
SWITCH ASSEMBLY 4 PuSh
OnIPush.()" . 6 GaIlQ&d Pus~Pus-".()ff
OPOT 52.50 Each.

SELECTED VALUES
These ,tems a'e <:hosen from OUr vast "..
ventOf}' a' indust"al qual ity <:omponents;
Ext'uded heat s ink to 71S"' by 2 114" by
51S· ·.. ... . .. .. 51.49
5000 Ohm P·C mount tr immer 20c
lInecord .t8I1a6·., . .. . . , .. , 2SC
74lS175 Quad 0 fhp·llop. . 504:
S,P ,O,T. sub-min s li de s.... i tc~ . . 40C
SP,S,T. P·C SWITCH. 20c
ACtOBRUSH lOC
SMITH lI8523 SPACER 5 by 18 t>oIe SC
2 eon<! 124 sp"al .. ' ap sflld ,<:able IOC
t4 PIN DI P HEAOER :IX

For M • • t .r Charg8/Vi..
Ord. ... U.. Our

TOLL FREE HOT LINE:
1·800-428-0834

for .reaa outaid. Waahington
(incl. AI••k a & Hawaii)

D.E.M .' . WELCOME j;'=

- .
PARTS BOARDS Agreat ..aytobuy
pa'ts on a buOoel We gua'anl... you.
money's ....ortn ONLY51.00 u_

AOTRON WHISPER FAN
/lW R 2 H 1 3 Blade 4" D1ame1er 75CFM
115VAC. NET 517.00 YDUR PRICE 51l.1lS
Walt!lQW. thesear. not pull-outa or some
tfllng like Ihat. lhese are.-'

._..._---- ...,--_ .._-_ -...._...._._--
__, . ... _ ... .._0... .._ ,_'"- -_.__..-._...
_ "__",_ " U,5 -. "'> C O O.._.......,..."'t_..__ ...._.,,__.._It _~_,.
_ , '0.,,,.... ",,,,,,~ t,..... ..,.....

DEFECTIVE CALCULATORS
Well . some a'eand some liS not. Wecan 't
I Uo'd thot time 10 test them, 52.50 el. Bat·
le-ries not ;n<: luded. 2IS4.00

REPEAT OF A SEU-QUY Acam
plete 12 hou' dIgItal <:Ior::k . Some afe man
ufacture line .ejlH:ts. some are returns,
Ind some are just se'i1tch&c1 FeatUfes
hou ,s· minutes· alarm- snooze alarm.
Parts ..atce alone ....ould equal 520.00. you
pay only 56.00 la.

KEYBOARD HOBBY BAG COM'
pare. then rnlly save W lt ~ our calculator
hobby bag as&Ortmenl. Each one contains
3 cal<:ulato' keyboards. All this lor only
51.75.

CALCULATOR BUBBLE DIS
PLAY BRAND NEW pocket c.al<:u liltor
dIsplays , Ranglnll Irom 6-9 d'II't Your luCk
51.25 ... 31'3.00

COMPUTER POWER SUPPLV
TRANSFORMER PRI. 11 01220 Vac:
SEC. 12, 1 V 1ft 9A. 440V @ 2 5 A. 12,9V@
20 A. t2 9 V it s 3,2 A. Only 514,95 81.

EDGE METER 1CJO-l). l00 ul 1/2" by
t 11 16'". CompI,e w.lh otfle, melers
costl"ij $600 ONLY 52.00 N . Why oay
more?

1t3 0 KYNAR Blk . 8<0 .. Red.. Or.• Yel.•
G. n.. Biu,. ViC.• Gry.. Who
We .ill do our belt 10 Sfl'P thot ccice you
specify. To,enSf,l•• prompt delivery 01 your
order ....e WIll .ubst'tute colo's s hould we
De temp. out. unless you speci'y othe,·
.... ,se. 52.36 p.. hund re<! lool spool;
51 4.16 peflhoullnd foot s pool;
Mult lplss 011llO' only.
cln us lor quotas On Ilrllar quant lti. s .

FLAT CABLE CONNECTOR
Fermo+e 34 PIn Socket SOC Neh

KEYBOARoSYnTCHASSE~

BLiES Spring contact Iype 6I'S2.00
(Wh'Ch ena~ you to .e-assemDl. 3 cam
plete groups 01 4 I.itehots, l

PLASTIC PARTS BOK Anice tittle
hing&c1·top lXIx tor stor,ng all you. small
parIs, O,d, 6'';' '· by 3'4 " by 1" 75c aa.
10000.oo.

........- ......... - ... ." ... ~

)
- --'=' ................. -

I -- - •

TRANSFORMER PoC mount . pr!.
I to VAC Sec. t2:6 fJ I amp 51 .25 ea.

TRANSFORMER Pf i. I to VAC sec.
t 1.2 a nd 5 VCT @ 1 amp, Il!'le u .

Electronic
Sales~",

_-----'=':=".=",,="", lllli/ell PP(Jllllc/e '~"~~"~'"~" ;==
eo.,.. Hdqu.., 2322'M ....... _.1.,w ..... 9 ' 121 • [20 81 1 12-5025

CLOCK DISPLAY Nallonal SemI. 6
Dillit Multlpls.&c1 Display: .33"' Cha,acte rs
(Common Cathode),
A REAL BUY AT J UST 51.00.

EUROPEAN 220V LINE CORD
Bu,IO '1lQ eometh"'ll'or ••po<t? Tl'Ien you
might need th ia , 40c .a. l 0iS3.oo.

LINE PRINTEA HAMMEA
DRIVER BOARD Each board can·
ta lns appro•. 130 each ,.MJE900 (Silicon
Darling ton Nf'N hIe 750, 1,!)A). Aboul
$130,00 wor th , 0_'" 100 l N~OOl d,odea,
pius support Chips. The wMle laIch,ge is
yours lor o nly $14.15,
HURRY. WE DON'T EXPECT THESe TO
LAST VERY LONG!

~~.' -

'..1ff l1 " J,' "' '' ', "'" f"~
" "'. .' . , .. ' ", ... " .

SMITH 5 ·WAY BINDING
POSTS. Ilk 81eh

INSTRUMENT CLOCK CASE
KIT A 'eat j_el tor those small"" p,oj·
ects , Hmged top door a lio..... you 10 htOe
your con"OI a'eil 0 .0 ,4 ""'", 4'". p ,, "
51.99 INCh.

FAIRCHILD # 7 8 H 0 5 POB. 5V
5 Amp R.gulator (TO-3) NET
111.00; Your Cosl 51 .115 or 21$3.00

••

DIP SOCKET SPECIALS

.", ... "

"'------:::: /-.. _---- - I

DB-25 FEMALE C ONN ECTOR
Aunique assembly o"lIinally aaaptlng the
RS232 Type Connector to lIat cable. $1.50
aaeh or 2152.SO.

GALLIUM PHOSPHIDE L.E.D.
Provides Hilhef Intens;ly Than Regula'
LED's; Tl ·31 Dome (Red DIffu sed)
ANOPa.rtI114R 1·99 .. 22c l OO+. _.2(k
Wa . locl< It>e hili Ii... 01 AND LE.D.' ,

HOBBY BAGS An assor1ment 01
m,5C elec tronic pan s A genu.ne value
and sav"'lIs Only 52." ,

CALCULATOR G UTS bper'men·
ter's dehllht. Each keyboaa ,,,cluaes a
monolithic ca lculato, chip ana a alsplay,
These are oejects. It mlllht be someth,ng
s imple to 'epal' or It coula be ve,y nasty,
At this pnce. who cares' 9 volt , 51.SO 81.
3/53.00.

' '''9 "l(I.
t S ..... 1O.. _ .. SoO<looo TAb 20J 1!>c
,. PlftSl_d "eoqNhS<lodoo< T.C 25c 20c
2...... lo.. Pro''''-. TIOGOt.D tiO< !bII

.. .. .. - - .. ----
0 1 eos ce

. Mt 01' or "~,, lol':')+l(j

EDGE CARD CONNECTOR
Cinch Jones 10120 Pins t56 Spacing PC
Mount S5c, Burnay 22144 PIns, .156 spac.
ing PC Mount. 51 .40 ..ch.

INSTRUMENT/CLOCK C A S E
KIT Pe<fect lor your e pto projects , SolId
aluminum construction ....ith real .... alnut
SIdes, a 0 , 5-316" by 5-3f6" by 2" . S69!'>ea

'"



MK-0 5 MiNt MOBILE CLOCK
" ~ ~' ,-' .. ~, '" ~. , " , _... ""-"" -... ,.... .. ~ .. ..",_ ".. , .. ~ ... "
""'u."
0-"........ ' _

'''_ .~-':-~:-~-~-__ •• '_ ...0_"-....._:N __
~~=::.=. 12.95
,•.~-~~.~--'"... : - -----'..-.--_..:..... _ u.,.--- ,~.- ....

,,\ UNIVERSAL SOUND EFFECTS BOARD
fil'of.: m EO'ElI 'o';:;I£ll roo C~ OOPLICAn: TIlE :>colD ;E " STEI./\
-rUI N 011 " IW.SOII QJP tnl Aoour Gll6Ill'S. <I-lI5rUS. SI IENS .
0I<IKlJIi ceca AND OTllER Sll.BD EffECTS? 110/ 1'00 CAN \lInt lUI
fIIal.IHo'JfU nJUl!JTEt1S KIT. rr USES n£ ..,;,' 28 PIlj t.r. nIlD
~'MI£;fZDt OlIP,~ AI() D'F'C&T CI RQJITRt . 5 TO lZVDC IS
~IJIED ro (im: o\Pt'lU. 1/' ..IT lJ' 1tlD!() wmrr. E. 1"IllV1t£ !l£
e.c. ecce. I'tJI1S Mlll'6Ill.CTI<l'oS IIUJ(; o'l1ll" :li/Jl'f 10 I'll(QINl
:iU'U: CCtfOI SCUitlS. USE 1'OlII nv.c:JIATI(III t o CIOlE CIIIcu-.L
:'U.IID EFTIrIS. U':':Ol: ~-ul 16.95< ~~ sper. )

.OU'" ,"N It 000 ou.......
• • • • • 0 GI~.-OO-M" .....,-_.-

.49

-... ,,,. . .. ,, ....« "
_""'~__ '" o, ,," co •__ • ...-" ...-. • •
'''''''' _0 """' -.. , . ,,_
...... ". " "" <>-- , '""-,.....
• ••_.

_ro__.,-....
"'_ll'''"--,..

n. FolIACHlU;I

-.

_, . o.....~· ..... ,--"--J--- -" ., ......._ " ,e, .~"
.. , _ .. '0 .... ' ....._,- ...

••
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..",_ .. ~ ......- ..-, .,-".._....-,_._......
WIREWR,uo Wi,•

3 0 .....
ICYNA/I: ·I_..I .

l 4:S~

.._.........
<No" ''''",~''''' _'00 _ . __ .-.
.....-........~".~ 'Q_O._...-.._, "... ...'''',,,,.,
' 0" '0 .~. _,,_ 0 0 " 00'......"""" " .....'''''-._._-_.,~.""... ...... _._-S",.

6 DIGIT ZULU CLOCK KIT.. ""' •.- .."....~ ,~O_ .._-_.-""..-"--"-~"' -'
_ ... PC .- ...

........._ ..._.- ......-- --- ..._..........._--_.._..------_.._--...... _ .... _"'C>5•• ~_

____ .-..,. .... _ ...... ro .
........ - c ..--~

. I.e CO MPO N' NTS , .....
OU'. ' NTH O
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NEW ITEllS :

ZENER GRAB BAG

C'·'COTDM
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• ..u __ 0,..,... ...."" ........ _De " T_.. -."" ...

.. ..vT a ......." ..." .... '_ .."--'......._.-

• ' .... noce '" '
& ..v '0""'' v"" ""9"
". ,,,,,,, 2.1 to .. voe. ...,..
h hO" "'" Out _0 '"" ....
e, ""'.' II" '" .IOnd.,dn_.. 9'_ '0< ....,
""'" 11 ........-" .

"v,ou _ """" ,_ -.. ."
.....-.g ~- ...

_ _ F... _, _ ••.•

<It'Z ' TI» eo. _ ,_ ...

...~'._-_ --- ...... '.,... .._..._-_TTl >0-_ ...- -"'-- .~ -

•

s-:,
"

COPYRIGHT 78

----_...---_._.. '-'-
" . ..c ........ ".vO<;

'.>0 _ _ ...._,_

L__ ,.

'ORDERS UN DER s to.
ADO .75 f or HANDLING

_.
~-...-.....,-_.._--'----- - ,~~~~~~~~~=l....._ _.-
._ e...........__.-.

__ .. .... c_..~_._ • • _ •__,•• cu,.,. ..
c..u _ . ... ..-- ---_.. __ .._-- _.. _----- ,..._.-_. __ ....-_... -_._..-_. '---'._-'----." '- ,..,....•• au _-__ -... "" -~-_-...- ..._--

POWER SUPPLY KIT
PS-14

REVE WED IN 7/78 73 MAG.

15A CONT. ZOA INT. 42.95

FOR SHIPPI NG

28.95

- ADD 5%

9_ "vDC

....,. .. ",......

..""" . MOu...

MK-03A CL.OCKI'Th£R KIT

.n ~... • ._ ...z.,. CIo<. ,.., .------
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sun
1. n

our Be-sl Seller
your Be l t De al

CLOCK KITS

T£RMS, s.o,.....,""" _ ,.....,.., ,
_COO_5'50 M_ or_
16 00 0._ • ..-' 5'0 00 MIllS 75 Add
5' lOtPOO'~ ........anee .......-.a Ove,
...as _,~.. ,"Y__ 1""a.

FM MINI MIKE KIT /
... SUPl' ""l" pe, lormance rut '
w" ....u m,• •••1' T.ansm,,. a lia ble
..gn.l up 10 300 Y"ds w.,.. e.c~·

toorla' .ud", "ua~ty b, mesnl 0 ' ' II
1)u,1l ... e_Ire' m ' e K,' ,ncludes
c .... "" ... Oh-Q" S""(" a nlenn.
b.,le'y and SUIl'!'. ,n,!rueloO"'S T"'I
•• IIle ' .n.... un" . ...a .alll@'

f"'-3 ' "
f oJ ·3 w" e ll a"'d le-sled

Hard 10 find PARTS
U"'EAIl ICI REGl,Il AlOllS
~, • as T8MG ,, ~

'" ,~ '" ~

'" , ~ - ...... " ,- ..
'" .. T8l05 ~
,~ .. tsoe , ~

'" ." 1'12 ..
~, . ~ ' II' 2 , ~

U~ ~ 16'5 ..
,~ ~ TTl Ie.
CMOS lei ""'" ~

~" ~ l u T ..
• 0'3 ~ , . ,5 ee.- '"

,,~ ~
.~, ~ U 1!l6T, 'M
. 5' 8 ,~ SPECIAl. ICs
,~, ." , 'C90 ,,~

TIUoN5 lSTQlIlS '0"6 , ~

2N3900 t_ ' 0 '00 . 511 ' 00
200_"pe '0 100 ~u ,~

,"PoI :lCW ..... , t c ~T:.A8 ,~

","P:lCWP"" "00
_.

.~

""',, ~ .059 · '" .00
UJl lN2W6 typlO "00 ,~ ,,~

fU """,, Iln type "00 U~
U"~ lN5'1'lI'_ "00 _.~ .. 00
.....~ . l3ll Rf' ,,~ -.- .. 00
SOCltUS -- .. 00.- '0200 _ .~ .. 00
u_ 10200 r.toc<o 'Id .. 00

"- 10200 - ~

"- .,00 I'EIlII ITt: 1t:.t.DS,,- ., 00 w"'" "'''' _. " '00
~- " 00 ._- , , 00

T.y your hand ;01 bu "d,ng tne I,nesl 100k,n;
c loc . on 'he m;o.ke' liS Uhn ' ,n lSh a""o>,e d

;llum'nu m c .se 100.5 g'e ;ol ;l"'ywh".e, wh,''' ' '' ~"
l ED-d.g," ptovode a h,g hly 'ead ab'" d,splay Th,",. a
complele k,t. n" e ,l ,as neede d and " onlVl;o kes 1-2
h" u' . 10 a sse mb le Your cho,ce 01 c . ... colOrs
',l.er gold . b,,,nle . bla Ck. blu e (spec,' y)
C'OC k .," 12 24 hou' DC-S 522.95
Cloc k w,lh '0 m,n 10 I,me', 12 ·' 2. ho u' ,

DC.IO 21.95
"'Ia, m cloc k 12 hou' only.· DC·8 20,115
12V DC C~, cloc k DC-7 27,95
Fo' .... "ed a nd lesled clOC kS a dd 510 00 10 k, ' once

e.--""""

122.5

"5

12 '12 00
la /1200

PHONE ORDERS CALL
(716) 271 ·6487

SIREN KIT
..._.. _ ..a..., __era
.....c_~ol s ll'QOoU_
5W~ __ •.-on3·' 5
_ 1-.5__..

c.....,- • <;0,1 . ' Uti

SUPER SLEUTH @I'... ._-_ .....
PO'''' whoCh .... poe..
up.pondrop .. '5_'
G'ee"'" """"""'''9boby I ,_or
.. _ .. p.trPOH pII..., f ul 2
w , ml """,,", . ,,,,, tlO '5_
..... ...5_1~ ..
C_. '. 8"" u n

POWER SUPPLY KIT~
eam- '''1IIe __ 1 ,:==DIe"""':' ::,,;, .; .
-..'200.... ..., .5V .. ,
"''''11 E~ ....... ' '
000<1-...0-_ ..... ~
"--'" ,equores" Jv .. ' ...
_2·VCl
CO"~"• •• PS-31T " .15

7~ 1 m",. ",p
BI-FET """,,,,p, 74 1 Iyp@

SlInple Class C powe' . mp 'e . ' u,e l 8 ' "ne l pow. '
9a,n 1 W 'n '", 8 ouI, 2 ,n to, 15"ul. 0 W ,n lo ' 30 0 "t
Mao OUlputo'35W. ,nC'ed 'ble ....' ue, comple te w,Ih
.11pans, less C." .n" T-R . el.,
P.... I .30 W pw• • mpk 't
TA· l . RF ...nsed T-R 'e'.' k'I

OP-AMP SPECIAL

VIDEO TERMINAL

CALENDAR ALARM CLOCK

30 Walt 2 mlr PWR AMP

The .c lo ck Illat's gol " an 6· 5" LEOs I 2 , 2~ ho ur
snoO'e . 2~ hQU' . l.,m, ~ ye.' c alen da., balle, y
bac k"p, a nd IDIS mo'e The s uper 7001 Ch,p ,s use"
Sile 5,"2 ,nChes
C"mp!ele k'l , len c.... (no l ..... " . ble)
OC-9 SH n

A~y "",,-conta>ne<l , ..nd ....... _ te<.
monal Ca.d. R«lu..e. <>nty an ASCtll<rfboa'" _ TV
set.O become a complel:e te<mtnaI un ll Two un't5
avlllllabla, commoo, '-al__ ..ngle sv ~y,

)(TAt conlrolled .ync .nd Nud •• '" (10 9lIOO),
complet. compul", and I<rfboard control 01cu..
P.nty &!TO< conlrol .nd "OI;IIIy. Accellt5.nd 9&.....
.I".nlll ASCII pIUII p•••II&l .&yllOard ,"pul Ttoa
3216 Is 32 ch••. tJy 16 hn". 2 pag<n wrlh rno<,
dump '-.tu.. Th. ~16 .. ", Chi '. by 16 " w,th
SCf()lhng. uPpeI" .nd~.c_ (DIll""'.' ).nd h • •
R5--232 .nd 20MI loop ,nl••lee" on board )(,..
include sochet. and complete doeu ....nl.llon
RE 3216, 1I.,m,n.1 c."" S141.• 5
RE 6-416, 1<I,m,nal c . rd 1....5
L"WM CaM oplion. 6~I6 "nly 13.n
Pow•• Supply Kit 1• .'5
Vidao / RF M" dul. lo•. V ().l 6.'S
Ass,,",bled . lested uMI. • Gll 60.00

127 95
2 .50

122.95
S2'-'5
nn

viDEO MODULATOR KI T
Conve'<1o .... TV 10 ..-0 """'_
Su_ rt_. lu....!lIe over Ch . ·6
A......... !t-15V accepIl; sid VHleo
"9"'- e....1...... on"'"' ......-el'
C<ttnPe!e u VD-l " .n

~O~:~~CODER<JI!)'_.-..........
•~ PC tx>a-ll
h.~ 400-5000
•" .."...,~".. '."91'_
20tumpCII _~'oy ' 561
lC U ""'ouc..· "'"""""'"......t>u __ f Sl< _ c.n_1>0 __."__ ....
_ " .....on~1O'2_Co._.. u T{).1 ' 5.n

WH ISPER LIGHT KIT
""' ............'V .. _ ........ poc k.
UCI __ ..., co-Mts -... 10
"-9'" T ...- "'"' _ ....
twogoh "9'" Co........., ..I·
~. __ m"'e . ..... on
" ov.r.c c...._UO toJllXl *~11S

r ,~ •., \M.. , "n•

12 2& 1\0'" CloCk '" a Ilea..
lol ,,1 plast,c c .... I••hJ'U 6
,um!)O RED LEOS.holl" accu racy l ' m,n ' mo I easy 3
.."" Mookup, d,spla, blank' ..,til '\lI\,t,on and Super
In.t, ,,c tooM Op hona l <l lmm~ r a ulomalocall, .<1,,,515
d..o'.' to .mb ,~ nl Iog l\ l level
DC·I I c",c k .. ,tn mill b' i Ck.'
OM-' d, mm.., i<laple ,

Under dash
car clock

hlend Ihe •• nge 01 yOU'
cOunl•• 10 600 mt1l W" •••
w,lh a ny c""nle, Inclu,," 2
I•• ns..,o. p'.·amp t" g,v• •"pe, lien. , IyP'C.II~ 20
my . ' Is.o mH, $pec,ly • 10 " • • 100 '.11"
PS-1B. 600 mH, pru ca.. ' SSI.'S
PS- I BI< 600 mH' o•....,."" "" u .n

PRESCALER

Thto U N· KIT. only
5 J.oIcIitf cOII_I._
H,.,,, S 41 SuPe< 100. ..... '''911'''' lind lIccurale auto
do,," ..tue" .. a """0 10 bull<J .,"" ,nSl... Cloc k
_ , ,. CO"I(IIe' ." H WMO"td-\'OU O'lty SOI<lo!of
3 ...,," lind 2 ' ''' 'e ''" " _"S '!>Oul IS "''',,110'$'
D'sPlay os b"I1'" green " ,,1'1 ,""!Oml l,e t)rlIl"In~

cont'oI phC>loc..._ ....... ,.,s you 0' " ""1""1 ,• ."..ble
<I ,spIa, <l*, Dr "0;1 '" Co mes on 41 ...."n "...sh an 
odoled .'um.num case .. .. 'c l\ Can t>e .niche<l S
d ," ....'" .. . ~ usong 2 soded li pe ChOICe 01 ........
blaC k d . gold case (~,t, 1

DC·3 . ," ' 2 hOUr to , ,,,,,,,
DC-3 ..""" ,nd '. S'ed
110V N;; idip''''

_.

CAR
CLOCK

Ramsey's famous MINI-KITS

Hilrn~(J1J (J1(J~inlfli~~
BOX 4072 , ROCHESTER, N.Y. 14610

Cl)t.OR ORliAlCi.U$lC UliHTS
S-_~"',"'3_'
"-9""' ""' . .. ....... ......., One~I.... 10 _""",,_,,__
_ ,... ""'" Eac" c ...
...".~ .<ltuol.!lIe _ <to ....
u1l1O_ a.•• "" ....'_ -...
-..c etubI _ --..
ComIt' , 11 K

LED BliNKY K IT
"' 9f••'_fPl1e'whoCh_.
.......,_2_lEDs u-se
"'" _ t>o<I;IeI -..... ""'9
_ ....""' '""""*'9' A 3 10,,-
C"'" •••, III ,

FM WIRELE SS MIKE KIT

T' "" uP IO:JOO' ~' 0 , fM tw_ _ ,
,_ " y~ ""

moke R"" 3 ' 0 9V i
Type ~M_2"'_"'" ~
...... m•• • "'._ .._
n. ·. Ul Uts fM ·2.,'Wts



P8 Kit $10.95
P16 Wired $21.95
Specify Bond

$12.95
$24.95

QualityVHf & UHf Kits
At Affordable Prices

P9 Kit
P14 Wired

• Miniature vhf model for tighl .poces - .i~e only
1/2><2-3/8 . Model. avail to cover any 4 MH~
bond in the rang e 20-230 MH~ e20 db gain . 12V

BUILD UP YOUR OWN GEAR FOR MODULAR
STATIONS, REPEATERS, 8. CONTROL LINKS
• Roted for Continuous Duty . Professional
Sounding Audio • Suilt-in T",ling Aid,

T50 Six Chonnel, 2W Exciter for 2M, 6M, or 220
MH~ (Specify bar>d} $49.95

T50U Six Channe!. l W Exciter for 430-450 MH~
uhf operotian $49.95

Specify Bond When Ordering

Great f<x OSCAR, SSB, FM, ATV. Over 10,000 in
use throughout the world on all type. of receive".

P15 Kit $18.95

P35 Wired $34.95

• Deluxe vhf model for application. wheee ,poce
permit • • 1-1/2 x 3" . Mode ls avail to cover any
4 MH~ bond in the 26-230 MH~ range . 12 Vdc
. 2 ,tage, e ld",,1 lor OSCAR e 20 db gain
e Diode tronsient protection e Ea. il y tunable

• Cove ... any 6 MH~ bond in
UHF range of 380- 520 MH~
• 20 dB gain . 2 .toge, . !.<)w noise

U.e credit card, c.o.d., check , m.o.

--Dealer Inquiries Invited--

PHONE 7 16-392-9430. (Elect ronic
on. wering .erv ice eve. & we e k e n d . )

~Ask For Free Cotolog ..

IT'S EASY TO ORDERI
CALL OR WR ITE N O .. f O R FaU
CA TALOG OR TO PLACE ORDER l

65A MOUL RD' HILTON, NY 14468

A d d $2.00 .hi in 8. han d lin i:'-~=

IN CANADA, order from Communications Pl us, 3680
Cote Vem.o; SI- Lourent , Quebec or phone 514-337
7255. Add 38% to cover dul lax and exchan e .

Note New Address and Phone No.

BNC'. for
$12.95

RF RANGE I-F RANGE
432-434 28~30MH~

432~436 144-146
435-437 28-30
427.25 61.25
439.25 61.25
Inquire About Other Ranges

Rf RANGE I-F RANGE

2S-32MHz 144-148MHz
50-52 28-30
144-146 28 -30
145-147 28-30
146-148 28 -30
Ai,cnd' 26-30
220-222 28-30
222 -224 28-30
Inquire About Other Range'

ONLY $34.95

ONLY $34.95

MODEL
C432-2
C432 -4
C 432-5
C432-7
C 432 -9
Special

MODE L

C28
C50
C 144
C 145
C146
ClIO
e220
e222
Special

LE T YOU RECEIVE OSCAR AND OTHER
EXCITING S IGNALS ON YOUR PRES
ENT HF RECEIVER I

R70 6-channel VHF Receiver Kit for 2M, 6M, I(),\;\,
220MH~, or com'l bonds $69.95
Optional dor Hlter foe 100 dB adj chan 10.00

A9 Ex truded Alum Ca. e with
above Converters (Optional)

R90 UHF Receiver Kit for ony 2 MH~ segment of
380-520 MH~ band........ . .... . ... $89.95

... NEW GENERATION RECeiVERS
... MORE SENSITIVE *MO RE SELECTIVE (70 or 100 dB) 1-__:":';:;;;":':':":'':'::':''':'':':':':':':;::,,,;__
'" COMMERCIAL GRADE DESIGN
"' EASY TO AltGN WITH BUILT-IN TEST CKTS
"' LO WER OVERAtL COST THAN EVER BEFORE

~ H,, 0 5CAR
HEADQUARTERS

Model T80-45O
$79.95

Wired 8. Tested

OUTPUT(MHd

50- 52
220-222
222-224
144-146
145- 146
144- 146

INPUT(MHz)

28- 30
2 B- 30
28- 30
28 -30
28- 29
26-26

ONLY $59.95!

LPA 2~ 45 Kit $109.95
• 4S-N out (linear) 01" 5fNI (d o>s C)
• Model. for 6M or 2M
LPA 8- 45 Kit $89 .95
For 2M, S-loo in, 4S-N out

• Us.. 0> Un""r or Clou CPA's . For XV-2 Xmtg
Converte..., T50 hcite.... or ony 2W hciter

T80 UHF POWER AMP

Frequency Schemes AvaUable:

FEATURES,
_ Unea. Cen .....rt... for SSB, CW, FM, etc.
_ A f,oction of th e price of other unit,
e 2W p.e.p. output with I MW of dri .....
• Use low power ta p on .. ~c;ter or attenuata. pad
_ Ec.y 10 align with built -in Ie" point>

LPA 2-15 Ki t $59.95

• 15W out Oineor) or 200 (do>s C) • Solid Stote
1/R Switching . Model. for 6M, 2M, or 220MH~

MODEL

XV2 - 1
XV? -2
XV2- 3
XV2-"
XV2-5
XV2 -6

. !lroodbond PA . No Tuning Required . Cla,s C PA
~0-470MH~

. 13- I 5W Out
e200 mW Dr;ve

v' Reader SerVice-see page 211 19 1



ADD 55
FOR

250N5!

1$129 KIT I

Blank PC Board w l Oocumentat ,on
$29.95

low Prollie Socket Set 13.50
Support IC's (TTL & Regu lators)

$9.15
Bypass C AP's tu.sc & Tantalums)

. 4.50

ASSEMBLED AND FUllY
BURNED IN ADO $30

regUlators are provIded

I . Doubled sided PC Board wIth solder
mask and SIlk screen III)loot.Gold
ptated contact fIngers
All sockets In,luded
Fully bullered on 1111 address and data
lines

4 Phantom 1$ jumper selectable 10 pm
67

5 FOUR 1805
on card

Use 21 L02
450 NS RAMS!

Thousands o f computer systems re ly on this rugged. work
horse. RAM board Designed for error-free. NO HASSLE,
systems use.
KIT FEATURES;

OUR
BEST

SElLING
KIT!

$59.95
KIT

USES 2708's!

Thousands of personal and business systems around
the world use this board w ith complete satisfaction.
Puts 16K of soft ware on line at ALL TIMES! Kit features
a top quality soldermasked and silk-screened PC board
and first run parts and sockets. All parts (except 2708's)
are included. Any number of EPROM locations may be
disabled to avoid any memory conflicts. Fully buffered 2

and has WAtT STATE capabilities. 3

OUR 450NS 2708'S ASSEMBLED
ARE $8.95 EA, WITH AND FULLY TESTED
PURCHASE OF KIT ADD $25
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YOUR
CHOICE

3 FOR $1

3 FOR $1.25

53.95 2 FOR $1
FILTER CAP

2200 MFD 16WVDC
BY PANASONIC. SMAl l SIZE.

T IP29 - NPN
TIP30 - PNP

10 FOR

2 FOR $1

FRESH!

GREAT BUY !

4/$1.00

COMPLEMENTARY POWER TRANSISTORS
SILICON NPN AND PNP. TO-220 CASE.
VC EO - 40V PO - 30 WATTS

FDA AUDIO POWER AMPS, ETC ,

10-140 10 Termina l -

~p SOhc...... T0-5. H...
no. VCEO-6OV. 3 ...t ....

HFE is .0 ' 0 120 ., 150
MA.100MHZ.

OUR CATALOG ...
f--c:-::c:-c:-:c-:c--,,---==---- ----1 is chocked full of ra re :::

parts bargains, dea ls, :: :

RAM o r CPU kits , p lus :: :
much more. Yours ••••••

FREE! - CALL! :::

GENERAL INST. ~~~~ MOS-FET :~ ~
MPF-1 31. HIGH FREQUENCY, ...'...'
DIODE PROTECTED GATES I •• ••

DEPLETION MODE. VDS-35V ::::
N -CHANNEL . YF S-1 0 .000 .•••...,
uM HOS lOW NOISE. .. ••- - -

MICROMINI·SIZE

§l)" .............. - )
GE NI-Cad Battery Pack
3 Cell pack , gives 4 volts
at 900MAH . Brand new .
factory fresh. Each cell is
2/3 "C" size. $2.95.

Buy 3 packs (12 yoUs)
for $6.95. Lim ited slock!

We boug ht a loa <l fr o m a very 18'1l" man"laclu re r 0 1 CO M gear'
Please orde r by par' •
_50(19·0 11 7 TO 1 3 U l-I VARI ABLE IND UC TO R IC T )
o5006-{l(l8 455 Kl-IZ IF TRANSF ORMER
. 5015-<lO9 27 Ml-IZ RF TRANSF O RMER IC T Pi'l l )
. 50 15-007 4 3 MHZ IF TRANSFORMER

1N4148 DIODE SALE!
FULL LEADS! BRAND NEW!
COMPUTER MFG. SURPLUS

100 FOR $2 1000 FOR $17.50
GE NICAD!

YOUR C HOICE

6 FOR $1

ZENER DIODES

•~ ~::tt::::::::::::::::::::::::::::::::::::n::::::::::::::::::"::nn:m::::::::::::!! f •. •..•.•••.•.•.•....•...•.•.•••.•.•••......•....•....•..•...........•......•.••.•........•..••'•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••.....:..~:~ : ::::::: ::::: : ::::: :: :: :: :: :: :: : ::::: :::: :: :::::: ::::::: . : ::: : ::::::::: ::: ::: : :: : :: : ; :.!.•~f

I::::: $4 95 TERMINAL BLOCKS MM5312
:::::: (Complete Kit) 5-1405 Termi nal _ 3 FOR $1
I:::::Uses MM5369 CMOS d ivider rc with high MOS CLOCK CHIP WITH ::;
••••••••.•: accuracy 3.579545 MHZ Crysta l. Use with 7 SEGMENT AND BCD :::

OUTPUTS :::'1:::::al l MOS Clock Chips or M odules. Draws ••,
::::: o n ly 1.5 MA. A ll parts , d ata. and PC Boardl-- - - - - - - - - - - - - ---'=i SURPLUS SPECIAL :::

I
....·included. SUB·MINI INCANDESCENT LAMPS ...

Jm:100 HZ CRYSTAL TIME BASE Rated 8 Volt s - SO MA. f-$_1_
9
_
9
_ w

_'T_H_D_AT_ A_ _ ::::

,..... $595 LONG LIFE - 6 FOR $1t::::: (Complete Kit)

I:::::Same as above. except it uses a special 2N2904A Transistor
I••••• .
I..... MM5369. Perfect for frequenc y counter time
I••••· .
•••••. bases, etc . Also use with MOSTEK MK5 0397
•••••• • •...... timer chip .
••••••............
'•....
'•.........
•••••••••••••••••••••••••.....
••••••••••.....
••••• NO TE : Tile 50CJ9..011 Var<llDIe Inductor can a llO De used as a 10 1 1J1l-1Z 'F l>y us'ng a 2«1 Pf CAPACITOR •••'

•....---;;~;;;;;;;;;::;;;;-1N4~4IiinDiK)i)jESij~:Err-T::~:~~~~-=:.::.:FTi::l'E:R:c:i~i---- ...,..... ...,..... ...'•.... ...,..... ...,•.... ....
•••••.....
••••••••••••••• ••••••...----==::c==~:...:c--=---='-'-T-=-==--"'''''"''~';;-;:_:-'--..:..T--=--=--'----------==--=----=::...;-=-''--'---=-==--- ...,••••••••••
••••• 3 6"' , 400 MW ( l N747A) 10lS1,•...
, •••• 36"'.500 MW ( l N5227 B) 8/S 1
,.... 62"' . 1 W (l N3828 AI 6/S 1
::::: 6 2"', 10 W. P N3998A) 2/$ 1
,.... 8 2V, 400 MW ( l N756 A) 8/$1
..... 8 ,2V, 1 W , (l N3018A) 6/S 1
I •••• 9 1V , 400 MW (l N960B) 8/S 1.....I.... 10V 400 MW f1N758A) 8/S 1
..... 15"' . 1 W (l N3024A) SlS1
::::: 27V 400 MW (1N97 1B) 8/S1
••••• 27V. iw. (1 N3000A) 5/$1I.... 33'" 400 MW (l N913B) 8/$1
I....
••••• PIeew wecofy -01'_ end pert n..- ..""" ...."...,"0

::::: MOTOROLA POWER "THE COLOSSUS" FAIRCHILD PNP
::::: TRIAC FAIRCHILD SUPER JUMBO LED READOUT "SUPER TRANSISTOR" :::::
:: : :: TO-220 CASE A full .80 inch characte r. The biggest readout 2N4402. TO-92 Plastic . Silicon PNP :::::
'. . .. we have ever sold! Su per effic ient. Compare at ••••
... .. 15 AMP 400 PRV up to $2.95 each from others! Driver. H igh Current. VC EO-40 HFE-50 :•••,
:: : :: FND847 Comm on An ode YOUR CHOICE t0150atl50 MA. FT-150MHZ. A su per : : : : :
•••. SPECIAL: 89¢ "BEEFED - UP" Version of the 2N3906. ••••1
:::: each FND 850 Common Cathode 51 49 EA :::::

:::: 5 FOR $3.95 (6 lor 56.95) 8 FOR $1 :::::
•••• •••••
:::: FAIRCHILD RED LED LAMPS OP-AMP AND R~~A~A~~NTROLBOARD :::::
•••. IIFLV5057 . Medium Size, Clear Case. RED EMITTI NG. These are not We do not know what these boards were used in. butthey do contain :: : : :
:::: retested all-spec unitsas sold by somect our competition .These are a wea lth 01 quality components, Board has: 2-12VDC 200 OHM .••••
••• factory prime, first quality. new un its. SPOT M . R , 1 C D4001 CMOS 4 LM358 H hPt··· ••••.: 10 FOR 5119 tru eays. - , - tg er ormance ..•••••• ••
.... OP AMPS (same as 1/2 LM324). 1-MOTOROLA MC3340Mini Dip. 1-
:::: 50 FOR Audio Output Transformer. 1-TIP30 30 WATT PNP Power :.:. :•••••:••.. 5495 Trans istor . plus 70 more assorted components All parts easily
.... d .••••
.... "WE BOUGHT 250,000 PCS." remove LIMITED STOCK: ' 2.49 each •••• ••... ....•.... ........ D' lt I R h C t· TERMS: Add 30¢ postaqe. we pay ba lance Orders un der $ 1) add 75¢ •••:::: 191 a esearc orpora Ion hand ling No CO D We accept Visa, Maste, Charge. and AmCJrlcan Express :: : : : ,
•••. (OF TEXAS) cards Tex Res add 5%Tax Fo rei gn orders [except Canada) add 20% P &. H ·••••1
•••. 90 Day Money Back G uarantee on all items ···.1
~"·.:P.O . BOX 401247 GARLAND. TEXAS 75040 (214) 271-2461 _:::::l·.. ...... . . . .. . . . . -. . . . . - . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. ..... .• • • •••••••••••••••••••• • •• •••• •••••••••••••••••••• •• •• •••••••••••••••••••••• ••••••••••••• • • •· •. : ................•..................•.•..•........................•...................... ~...
• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. .........................................................................................



QUESTION: WHAT'S BETTER THAN AN
MA1003 CLOCK MODULE?

ANSWER: AN MA1003 IN A BEAUTIFUL
CASE ... FOR ONLY $19.95!

ThaI's right. not just the modu le - but module and case - lor $19.95.
The MA1003 has blue-g reen uoureecent readouts, a high ly accurate buttt-tn
trmebese (excellent for mobile appllcatlons and/or battery backup), and
easy assembly: add 12 Vol ts DC with 3 l ime-sett ing switches and you're
ready to go.

Our match ing case has a woodgrain front, mounting bracket and hard
ware, and a blue filler thai really brings out the best in the MA1003
readouts. And for those of you who already bought the clock module, don't
worry; the case Is available separalely for $5.95. The MA1003 Is available
separately lor $16.50 (3 modulesIS48).

Here's you r chance to get a good-looki ng , easy to assemble clock . . .
we've made It really simple for you .

PARTS SPECIALS
2102l-1 (high speed/low power) lK
static RAMs are now only 99' . Sorry,
this price is only good on orde rs of 10
or more ICs.

1N571 A zeners (5.1V) now available at
6/$1 . Stock up while the getting's
good .

"BARE BOARD" HEATH
MEMORY SPECIAL

Don't need the full 12K of our standard HB compatible memory
board? Then check this out: we'l l sell you the bare board , mount
ing bracket , edge connec tor, and print for only $35. Remember,
th is is a quality board - solder masked , legended . and double.
sided. Populate it with read ily available, low lost 2102s to bui ld
your memory up to full 12K whenever you r budget permits full
expan sion .

MEET THE ECONORAM" FAMILY OF QUALITY MEMORY
Cost·effect ive , low power, rel iable memory . .. backed with a 1 yea r warranty. Available as

unklts (sockets, bypass caps pre-soldered in place for easy assembly), assembled/tested, or
qualified under th e Certified System Component (CSC) program. CSC board s are burned-in tor
200 hours and immediately replaced if failure occurs within 1 year of invoice date.

Name Storage Design Buss Guar. Speed Unkil Assm esc

ECONORAM II '· 8K X 8 static S-100 2 MHz $139 $159 N/A
ECONORAM IV '· 16K X 8 static S-100 4 MHz $279 $314 $414
ECONORAM VI ,. 12K X 8 static H8 2 MHz $200 N/A N/A
ECONORAM VII ~ 24K X 8 static S-100 4 MHz $445 $485 $605
ECONORAM X ~ 32 K X 8 static S·100 4 MHz $599 $649 $789
ECONORAM IX ,. 32K X 8 stat ic DigGrp 4 MHz $649 N/A N/A
ECONORAM XI ,. 32K X 8 stat ic sse 4 MHz N/A N/A $1050

TRS-80 CONVERSION KIT $109 (3/$320)
Our kit includes DIP shunts, 250 ns chips for 4 MH z operation, and 1 year guarantee.

Upgrades 4K TAS-80 to 16K or populates Memory Expans ion Modu le - our novice leve l
instruction s show you how. Also suitable for APPLE computers.

FREE CATALOGUE: No Onll "'lI. 'aid our lI ya. h.. , gra. 1ptct . bul whal a enl of
eha.aela•• 1 Llnn.a, CMOS, low powa. SChollty TTL, al. nd . rd TTL, . peela' . ,
mu.ie kll. , powa• • upplla. , .nd much mott e••otl (In glotlou. bl. ek . nd whitt ) on
40 pag" of Ih. eh..p..t paplIf w. could lind. If you '.t looking lot ba.g.ln., thl.l.
th t pl. e• . Send u. you. namt and .dd.... . wt ' lI la k. c:... 01 the ...t. Fot ht
eln . dtU.llfy . dd 41' In slamp•.

TERMS; Order!; under $15 add $1 handling. Cal .e. add lax. VISA- /Masler.
charge- (S15 min) ca ll (41 5) 562~636 , 24 tn s , Allow 5% shipping , excess
relunded. CO D OK with street address lor UPS.
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#CC· l00
$29.50

63·Key Unencoded Keyboard

COMPUTER CASSETTES
•eEACIl1 5 MINUH HIGH

QUALITY C·1 ~ CASSETTES
• PlASTIC CASE INCLUOfO

12 C4SSm. CAPACITY
• AOOITIO~Al CASSEffiS

AVAIL4BLE #C- 15-$2 .~ ..

CAS·6
$14.95

ICo.. ancl S Co'S<1le,j

SUP 'R' MOO II
UHF Channel 33 TV Interlace Unil Kit

w... Ban~ alW '" Coiot Syslam
It eon..", TV 10 VI(le(J D<splly!Ol

home ""mput, ,,, CCTV tarnt.'il.
Apple II, workS wid1 Cr""""'O Daz
, Ie<, SOL-20, IRS·80, Chol~,
. 0

.. MaO II i. preluned 10 Cllan"'; 33
1m,"

It Inclu~e, ,o",ial cable a"~ , nlen"",-
MOO II $29.95 Kit

RS-232 CONTROL CENTER
Plug in YO'" modem. co m pute,

prom programmer. " _ _ ~",,"',......
t. rmi n.l. pri nte ' . etc . .. ~-'
.,d ... Iec t lvelv control
data fl ow.

Hexadecimal
Unencoded

Keypad
19· key pad mcuues 1-10 keys,
A6l;OEf anu2 op~onal l<eys an~ a
wrtt I;ey $10.95/each

no' " ' •• '.. . _ "'__"' ... ____......_ ...4._.. "'" """ ....-_ _.._.._ ~-,....."''''--_.__ _,---....',_ _ .. .'-..soo. ......... _-,.___ >:Ill .....

__ .., ".u .. SO·"' I...... ~ .....__------- .= ..""_.",.. .. "" .....,,__ , + " .__ ""' ._ 1_""' .....
",.........", _""_. m",__..- ..,-"", ,--,- -- -,,-- - ,- .lD - ,. __ ..,_,_ . ,..._, """ .." ....m,,"' .,,,,, to
_ ...__, IKJO " ,,, ",_ .... __ .....,,, ,,·= "' ,. ""' 1 ._ ' ..."""-,___ .'''''':.__."W""....... ,. , .. _-_.. "" ._ .... .._._ _-

........ ...... _ ""..... . _ e-ot< 0--" .....

TRS·80 16K Conversion Kit
Expand your 4K TAS-BO System to 16K. Kit
comes complete with .
• Beach UPD416 (16K Dynamic Rams}
• Documentation for conversion

TRS·16K $115.00
Special Offer - Order both your TRS·16K and the
Sup'R' MOD II Interlace kit together (retail value
$144.95) for only $139.95

• __.. _100· T_ .........-·_l ",,~,,_ "' l ""'_

The Incredible

"Pennywhlstle 103"

Thi, is • 6..l-<ey, termlnall;eyboard newl\' manullld\J'''' by •
1a,1IO oornpUler manulaeture', It 11 "_ <:odo<l ,.;u, SPST keyS ,
"nallar:l1ed ",any Iond 0.'PCllo, rd 4 • • " so lid mold'" plaSllC 13
• 4· bose ""I.most applica~on IN STOCK 29.95 each

••

Price
s U5..,.
••

8-Digil
Counter

100 MHz

-,. - ... 11.

_'. _<U".

PHONE
ORDERS

WELCOME
(415) 5928091

..CIION....... ....uAlS
.~ -'- "OO
~ .""", ,,,, -- ,oo... -- , oo

..,
"'~"4OI

"'*-__....1 OOOO
..,~... I)

-~--
. OO

M -- '......- ""'............ ......, ,.
..U

". .., - ".". "..." - •21"<3'01 1 ... - ,.". 'at'" - n,,,,"' ,.,.., - ..
''''''''', - - ,.,m - -- ••
"" ,.,'" _... ,.
""l 1<1'''' -"""...- '....
21''-' ,""'" -- ".",,<., ,0»" -_..._, "."" ... - ,.".,..,.' _. .- •••• ,~ - '",,,"'" .., _T_ ••
0" ..' - ,.-" .. - ,. ,., ••,M'Wnup,,,,, ,. "'"''''''' ,. ... ".IM"''''.- , - "..-,-, '''''''' •• "."" ",,..,, -- ••1-""- 1.- ." - '/1.("

.....'1

"",. .. ,,- ".trom" '.' ,"""..,,_ ""I ••m"l ._-,"'--,~ .", ,- ••". • ".. ...
"" " '.... ,- ••'-'-,-" ." .,.". .. ,,- ".
"""-1iI0111''''

'0__ ",6»11-11__ $ -,- ...., .. -_. ,.
,,,,,~ .. - "."m ... '- ,.,,,.. '"

m __ ..
"". - m __ ,.
,,""', ,,. - ,.••

NEW!lIN STOCK...

iii POWERACE
ALL-CIRCUIT

·~;;~~r~~%=~.~~;~ r~=~":;-iii'';;;;-..",~''iiP'"''''
14-0111 OIP',

• ",..,. ,,,,,, _" _ III DIP " ,.. .. _
"'l , Dll, m ond CMOS _ TO-\ ' , ond "".
«01.. " .. Iot.l<ls ..... ,032"""

. .. -.on_ ," .".." "'''Ms_""""'"", POW"'
_~_"'_""_"". ~"Il '"
,.. -_ bIoi>;g ... root,", _

• __ . "" MIl' ",iii! 20.. 30 AW• • ".
• i' ''''bo>'' ..._ .. ... __ OIl OOסס'0 _'

•. .._ to< ""l"'_ond ''I'>_.''''~-''''''

-~
• SI1ort-'''''"'P<OOI "'W'l..,.,... .........•OPt",. "" 11~ .. 130 V... " iIO H:!
• s"..,.-q """"" _ MId "'D,.g...,._

...... POfJ'I" ,x""...",n,- 0<11"'''''' ..., .""k~"",,,,, ,

~
0 " 1 'I'Io>dtI• • r< 15" w"' '' S· ..., "'" U IhgO

If"'-) 0.1. noon Itt....l ... .000/1 _., n il>

,oo
•••
"•,.

••,.
•..'.••••..,.

••..

...,.
••,.,.
",••'."".••".••

. 0......,_

• '''''7' ''0 ,
• """'~ '" 4C , ...·-'''"''''• ,m, '... ,,,,. ,,_ ......,."- ,.....,,.,....._............'
• lIC -.'" ' .. "".." 'OC,,_•.,.""""
4C_ , .,_

' "."" ...
lIC.-,,: Cv<'.. 0·' _..."'_ ... ....
~"''' ,H'"""....-;..,

o4t o4d1lplor at·2ft $9.00
IlHh1lIfUbl.

B.ott.rill 8p ·(i 2U O
(:.o"'li"l(:.oll Lc·n 1,50

MICROPROCESSOR COMPONENTS

Modal 2800
$99.95

POWEAAtE 101 -Gene;al purjlOSll mo<\el fO '
P'OIOtyp,ng "I types 01 dfCuit
11' 923101 s 84.95
POWEAACE 1112 ·camplet. digil P'010tyJli/lg li t>
wlfh bu,~ -., ioo,j;c D,otle

# 923102 $114.95
POWERAt E 103 ·lliple~ulPUl powe.' suPP'Y
fo' prolotyp<ng bot~ ~""lt Ind d>Olt C" CUdS ,
1923103 $1 24 .95

J I'I ·Olgij P..tlbll ONN

Ccm" . ,m"".........~........~ ''''

."••'''1
~.'••••" ,
~•••••
~

Bm/awt,

..~......_..
WW.,."' .- ,."~,
~.

~.

~,---=..,
Ill,"'"

MM·AC3 Z'W._
SS.OO Minimum O,d.. - U.S. Fund. Only s.o.. Shoo" - 254!
Colil."'i. Rt"""nll _ Add 6% Stl.. T." 1m CItlrloa ..111..1......slnd 41 ~ Illm~

•

•

1-24
$1.95 aa

il.:.,g
$1.75 ea

"'"$1.49 ea

$14.95

PART NO,
MB·l

$3.49 each

T~is case is .nirI~ion molded
un~ t~.t is 1Il ,a( Ip, u'tO ~ue~

.. OVM, COU~TER, or CLOCK
ca$eS. It na, dimen,i,,", of 41'z"
in le" gt~ Oy 4· In wldln by
1·9116- in tlelg~l. It com• •
comple!e w~~ A red ""'e! .

JE200

Output
12VAC2WmA
12 VAC5QOm1l

MINI·BUZZER

Or<? _'

.......!-".P ' t _
117V/6 0Hz
117V/60H,

DIIlOD COIITROL
TRAIISIIlITTIR a> DClIma

INSTRUMENT/CLOCK CASE

--=

a Thousandt ct eppacanons
• Operates on +6 10 +9 VOC
• OuIPUI F,eQuen cy 800 Hz
• 0" "'5 only 15 MA (" 600 onms
a Sit e · 1V. · . ...•

Pan No.
0825P-4 ·P
Oa2~p · 4·S

06l~S4S

PART NO: IN·CC

DB 25 Series Cables
C.ble L.ngltl Con<*:lONl P, lce

4 f ' 2·0P25P $15 95 ",
4 ft 1·0P25Pll ·25S $1 695",
4 ft 2·0P2$ $1195 e,

Dip Jumpers
OJ14-1 t H 1 1 ~ Pm $1,59 ..
OJ16-1 t n 1- 16 F'1n 1.79 ea
OJ24- 1 1 ft 1 ·2~ F'1n 279",
OJ I~·1 ·1 4 1 ft 2· 14 Pm 2 79 ea
OJ16-1· 16 1 H 2· 16 F'1n J 19 ..
DJ24+24 I h 2·24 P,n 495 ..

ft.- eo..... &olr", & ""m . ' " ""'fCC 191t tot.1 r.. "'ft'

SONAlERT~ AUDIBLE SIGNAL DEVltE
"U. .... "''''''''0 DIoW;. 0' A<Jdtbie _<!<N"

o T, ,,,, on ond '" _ "'" _,_, SCR""C

• Con to ..,. _ 6-111_
• 500<1 StoIo '-"'II ""'.
._-"" ~.....,,,,,,,
• """ Ol"_ W.'G ...
. 0 ,.. u.... lOCI, 6 1 ;. 1- , 11 1 1
• C_",A, 31 ;. 1-14 1 1
. , I A, 681 ;. 1_ 80 1 1
• f , ..... . '" l l'OOH, nOlI

Regulated Power Supply~~r::;~.~ Mini-Max 6 Dlgil50MHz Frequency Counter
~ • Guo''''- ltooQ_ ,_ ttl 100 IU to ~ MH,

o ful6 <lIgol ~Ioy ,,;to~ .._
_ • USOl'5 lM 3119K <~ • • . IIII~ '_·ranoo,polo~. """, ower, ""''' _ ,"'dIong nor_

/: ' • Heat Sin k prOVided I · lMId·"'"~_ .. "'" IoII ttI... llntnon·""odiv/l .,._..... 1(ilo HoI",

- • P.C..board construction . • ~ill~"':.~ ""'".. '.-" 'O"' ,~ - "'" , no! ~ lor"'" on
• Pro"ldes a solid 1 amp (u • us. '11 8oIlofy "~ I"''''~i''o::::";:c::=:;::;,,;

5V :=~~~ MINI·MAX $89.95
• tncruoes components. . . .

II<Irdwa re anu instru ctions Accessones For MlnI·Max
o Sizes:3-112". S· . 2· high Part No. .D~rj ptl o n

"M·" ,.~ • •
..M.J;5 Co...,..; CISO
MM·rpt r..... <obIt ..,IIl ,"P 10011>
MM·Ar:2 11 0'1 _

..... .. , ft ,.,,_ "

. .. n . ..._ UK' _ '.·,._ ft """, _ " ...__._ " .." ,.........-.,.-" ,,, ..._,...~"'.-.

AC Wan Transformer

V' RealHf Sefllice-see page 211 195



ASSOCIATED RADIO 913-381-5900
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

CALL US WITH YOUR REQUIREMENTS

AMERICA'S NO. 1 Real Amateur Radio Store

Associated Wants to Trade
Call US

913-381-5900

TRADE BUY SELL
NEW AND RECONDITIONED EQUIPMENT.

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG
OF NEW AND RECONDITIONED EQUIPMENT.

* ALSO WE PERIODICALLY PUBLISH A LIST OF
UNSERVICED EQUIPMENT AT GREAT SAVINGS.

A BONANZA FOR THE EXPERIENCED OPERATOR.
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST,

SEND A SELF ADDRESSED STAMPED ENVELOPE.
196



"ONE PENNY GETS YOU TWO"
•

- - ..... .- ~••• •• •••.... ." ....
.... .12

PLESSEY CAPS
10 .... . 1Iklf_'... __._....._ "__

~ ..l,. _ ..._ .. _All
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WE'RE OVERLOADED WITH
BRAND NEW IC'S... _.._-
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URPLUS PHONE: (305) 887-8228
7294 N.W. 54 STREET

LECTRONICS
TWX : 810-848-6085

MIAMI . FLORIDA 33166

ORP,
WHOLESALE · RETAil

.... 5 43

PL 259', E. F. Johnson Desk Top Microphone IC SOCKETS
Cambia"

QUALI TY AM ERICAN MADE Ceramic Element/High Imp Gold Plaled Wire Wrap101$5.00 100/$35.00 $20.00 ea 14 pi n .35ea 10/$3.00
50/$20.00 1000/$300.00 While They Last 16 pin .38ea 10/$3.30

RCA POWER MODULE TEXAS INSTRUMENT KEYBOARD
450·470 MHz lOW

Has 3 slide MODEM CABLEUHF Hybrid -$1.95 ea., • - - switches-28$20.00 ea . - - 50' cable contains
5 for • :1- .- di fferent keys- 13 • 22 ga, wire DB-25p with
$8.00 -,r keypads re-o ,. • , D8·51226· ' cover on one endEFJ Push-la-Talk 10 fo r • T: I ~ movable by

Telephone Style Handset $13.95 - ';'T" removing 4 $6.50 ea 101$50.00-$7.00 ea. screws.

White Porcelain MINI TOGGLE SW EFJ CRYSTAL OVENS
Egg Insulator C&H

12 Vdc RELAY 6V/12V 75"
1%" x 1" 50¢ ea SPOT $5.00 ea.

3 for $1.25 sr.oo ee 61 55.00 SPST 35 Amp Contacls
WIRE WOUND Open Fra me

MOTOROLA SRF 574RECEIVER FRONT ENDS RESISTOR S Rugged, grea t for mobile use house markedMade by EFJ .1 0 hm - 5 W $4.50ea 5/$20.00 9W 175 MHz Amp.132·174 MHz .100hm - l0W
$12.00 ea. @ 15¢ each $5.00 ea.

PANEL METERS CB SPECIAL MUFFIN FANS

2'/. " x 2,/," also 2'1," x 3" Brand new printed circuit board assembly. Used in all 3 Blades, 110 vee. 4 1/, " sq.

to-c-to oc Amps $4.00 ea HyGain 40 channel CB transceivers . Fit s many other Removed from equipment -

0-20 do Volt, }
manufacturers ' unit s also. Squelch pot/volume cantrall Excellent condition-$4.95

25·0·25 dc Volts 2 for channel selector switch not included.
1- 9-7.50 ea. Board " New" Muffin Fans0-25 dc Volts $7.00 10-49-6.50 ea. Oime nSlOllS

0-50 ac Volts
50·99-6.00 ea. 16".6'1, ' 3 Blades-1 10 Vac, 4'1'0 " sq.

-Snunt Hequtted- 100-up-5.50 ea $9.95

POLYFOAM COAX-50 OHM TRIMMER CAPS
CMOS 12 Vdc RELAY Equal to RG174 Small enough to fit

RCA CD 4012 AE SPST Open Frame $4.95/100' in your watch-

Dual 4 in Nand Gate 5 Amp Contacts 3.5 to 20 pF
Low Loss61$1.00 100/$10.00 Mfg-Magnecraft 5t030pF

50/$6.00 1000/$80.00 $1 .50ea 4/$5.00 Polyfoam
$.75 ea.. 2 for $1.25Coax Cable 5 for $3.00

D Cell Nicad CRYSTAL FILTERS CAPS
mfg. by G. E. 2.50 ea Coax Connectors 1O.73/Lead 2200 UF @ 16V
1.2 volts 3.5 amp hrs. UG-2731U BNC·F/UHF·M 2.50 Can Type Rad ial Lead s

cat No. 41B004 AD08G5 UG-2551U BNC·M/UH F-F 3.00 $3.00 ea. .25 ea. 10/$2.00
UG-1 46AIU N·MIU HF·F 4.50

Computer Grades UG·83BIU N·F/UH F-M 4.50 CERAMIC IF FILTERS NEW BOXER FAN S
23,200 uf @50Vdc 3.00 ea UG-175 RG·58 Adapt. .20 EFC L455K 5 blades 110 VAC

3" diam x 4'12" high G. E. UG-176 AG-59 Adap t. .20 $3.50 ea. 4 1/ . " sq.-$11.95

GOLD PLATED CARD EDGE CONNECTORS

Double Row/Solder Eyelet .156 22 pinslDouble Row/Dipped Solder
Double Row/Wire Wrap .100 6 pins $1. 10ea 101$9.00 .156 $2.08ea 10/$17.00

25 pins $3.49 ea 10/$30.00 15 pins $1.55 ea 10/$1 2.50
30 pins $3.96 ea 101$32.00 22 pins $2.08 ea 101$17.00
50 pins $5.43 ea 101$45.00 22 pins/Double Row/Wire Wrap

43 pins $3.66 ea 101$30.00 .156 $2.44 ea 10/$1 9.00

All malerial guarant""d • If lor any reason you are nOI setisfied, our products may be returned wit ll in 10 days lor IIluti relund (less shippingl. Ptene add $3
TERMS: lor shipping and handl,ng on ail orders. Additional 5% cherge lor shipping any it"m ov"r 5 Ibs . COD's acc"Pled lo r orders totaling $50.00 or more. All orders

shipped UPS unless olherwise specilied. Florida residents piease add 4% sales IIX, Milllmum order $15.00.
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GET YOUR

Published December lst , 1978

RADIO AMATEUR

CALLBOOKS

Respected worldwide as
the only complete authority
tor radio amateur
QSL and QTH information.

FOREIGN CALLBOOK

$14.95
PlUS SHIPPING

--~-- -

--------

The U. S. Callbaok has over

350,000 W & K listings. It lists

cal ls, license classes. names

and addresses plus the many

valuable back-up charts and

references you come to expect

from the Callbook.

UNITtD STATtS CAlLIIOOK

$15.95
PLUS SHIPPING

See your favo rite electronics dealer
for the latest issue or order direct
from the publisher using handy order
form.

Payment in U.S. funds must
be' sent directly to publisher
not through a bank.

Illinois residents o nly od d .5% sales tax _

" K< h<~ ..~,p",nl 1..... Po ...."-
U·S . CALLBOOK S'5.95 $1 .75 $17.70

FOREIGN CALLBOOK $14.95 $1.75 $16.70Radio

Amateur

call6ook 'Nc.
92.5 SHERWOOD D~rVE

LAKE Bl UFF, IlliNOIS 600«

o
o

Name' _

Addreu' _

City' _

State 1ip, _

TOTAL _

ExpiratIon nate _

SIgnature

Charge my : 0 Visa Card 0 Mastel Charge

Card NO ----------:;;;;;;;;:====~~::uat'_======::Dept. B
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BIG
0.5 LEOS

ONLY
$5.95

I'ER~fCT ~()Il v s
.....DM~fATIOI< l
VEHIClES

ONLY 549.95

AT LASH !! A PROFESSIONAL LOO KING
CAR CLOCK CABINET

FOR THE MA1 003 CAR CLOCK MOOULE

MODEL ALD 5·W

Fea lu 'es

12 Of 2. Hou' Operatl(Jtl on e' t...... ClOCk

Each Clock -.-,atel y conIrOIled

f reeltl ' tla turtl IOf lome ""I

Easy aSM mbly lor clock and cab,net

Measu 'es
3-518" W,de
2,118" H,gh
1·15116" Deep_..._-

ALDELCO KITS
DUAL DIGITA L 12124 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN WOOD
CABINET

ATTR ACTIVE IMPACT RESISTANT ASS SLACK PLASTIC
CASI NET WITH CHROME TRIMMEO FRONT, HAS REMOVABLE
WOOD GRAIN INSERT THAT Wl LL MATCH OR COMPLIMENT
MOST AUTO INTERIORS, CAN BE INSTALLEO " IN OASH"' OR
MOUN TED ON DASHBOARD TOP OR BOTTOM WITH SUPPliED
BRAC KET CONTROL SWITCHES CAN BE MOUNTE D REMOTE
OR AS SHOWN

$12,35

" """'"U)

'"• .7S

""10 25

' '''''''8.S
lO llS
12.30

"'".."' .00
10,35
20 00

$14.50
9.95

ea 3.95

119ls:;;,••J9~
II 0 - 0 --0 '"

RF DEVICES
2N2876 18W 200 MHl T060
2N3375 3.OW .wo MHz T060
211I3553 2.5W 115 M Hz T03\l
2'N3866 1.OW .wo MHl T039
211I3926 7.OW 115 MHl TOGO
211I40127 I ,OW 175 MHz T039
2N5589 3.OW 115 MHz MT71
2N5690 lOW 175 MHz MT72
2N5591 ~W 115 MHz M Tn
2'N5913 1.75W 175 MHz T039
2N6OllO • .OW 115 M Hz MTn
2N6081 l SW 175 MHl MT72
2N6062 ~W 115 MHz MTn
2N6083 'JlNV 17S MHz MH 2
2N6064.etN 17S MHz MT72
2N6Q9oI .OW 17S MHz Xl06 PNP
2N6095 lSW 17S MHz Xl06 PiliP
2N6096 'JlNV 115 M Hz Xl08 PNP
2N6097.etN 17S M Hz Xl06 PNP

THE LUNCH
COUNTER

Buil d a 600 MHz 6 Dig it Frequency
Counter. We supply 3 PC Boards, Silk
SCreened Front Panel and complete
Instructions Only $12.50

Ch ips used in Counter
l 1C90 Prescaler
74C925
F9368 (2 used)

,

AEC 1158
•

--il-" ~

'= 9
Hard to hr>d feplac_1 l or
VHF Mobiltl & Mart"" un
SucCft!lslully u~ ,n Sum.
da'd and ou"" VHF R,gs
Raltld 12 Wau s et 200 MHI
12,5 VOIIS w,l h S,3 06 Ga'n.
Heal Sink stud (81321 lsola t tld
from ItladS Only $12.30

AEC 1074 50Wall
@30 MHz $21.15
AEC 1076 75Wall
@ 50 MHz $24.00
Dolh caHS 500 4LFL

OVERVOLT 12
C ro w B a r ci rc u it pr otect s
Tran sceivers & Tape Decks from
runaw ay power supply vo ltage that
can zap expensive components. OV
12 causes fu se in Power Supply to
b low if vol tage exceeds preset level
tacprox. 16 to 18 volts). Rated at 25
Amperes. $ 7.95
Model OV5. Protect s 5 Volt circuits.
Triggers at 7.5 Volls $8.95
Other un its available at 3,3 to 100 Trig.
aer v cttaaes $10.95 ea

LEOS
Mo nsanl o MAN 72 Red LED
Readoul 300" H,gh. Common
Anode ONL Y $ 89

Mon santo MV!'>05J JUMBO LEO
and Holder onl y,25
LED Holders 10
JumboRe<l LEDS 810,$1 ,00
JumDo Green, O'ange 0' Yello""
LEOS !)lor$loo

FETS

""
CLOCK FILTERS
Blue, Red. Green. Amoer Of Smoke

Blinky Flasher Kit $29S
PC board. SSS & all pans works on 9 volt s, Mouse butt on ~

" 00

WOOdgrain or black leal her

Inc ludes PC Boa'd. CrySl a l. a ll par is and ,n SlruC'
l ions $4 95

CRYSTAL TIME BASE KIT

CLOC K CABINETS ea $495

ALARM CLOCK KIT

12 or 24 HOUR DIGITAL CLOCK KIT
Uses O,S O,spla y LED S31 4 Clock Chip Freele lealure l or
accurat e set. hi Sour standard cabinel ONLV S18 95

6 B,g O,S LEO D,splays . On Board AC Transl orme, • 12
Hou' Forma t w'lh 24 Hour Alarm · Snooze Feat ure' ElapS·
Old T,mer T,mer f.. ature makes l h,S !>oflula, ,n Broadca Sl
Sl al,ons, Ifs a natural lor ca-s. boats and campe,s when
used w'lh opl,onal crystal l ime base F'B OUf sl andard
cebmet $199S
Crysla! I ,me base when pUfchased "",lh clock S2 9S

30'
3 49

'"as

'"

Comes in allraclive light
blue cab inal measu'ing

2';''' high. 4" w,de

• 5" dlKlP

2200 MFD 16 1I0tt
Radial Cap 3 lor 89¢

CLOCK CHIPS

""5314

""537S
crrco-

. T" ggere<l clock lor memo'y ' Il
(;ordmg
• Bu ill·in s.ee tontl mon' lor
e Speed control 5 to~plu S wpm
e Two 10 nvee times th.f! memory

o. nearesl compel itor

THE MIMIC
PROGRAMMABLE IAMBIC MEMORY KEYER

e Fou' memory inputs. Si xty let·
l ers each
• F've mmctee or memo'y @ 10
_om
• Operates on 110 V ac and &16.,>0

VOLTAGE REGULATORS
T0220 Package
Posi"..e $1.00 Negati..e $1.25
7605 7905
7806 7906
7808 7912
7812 7915
781S

, S5
ae

.. , ,SO
00
ee
00

. .... .72

MPF102 ,
2N3819
2N5457 .
2NS4!>8 .
2N5459
2N548S .
2N5486 ..

DARLINGTON
MPSA 13
MPSA 1. ,. '
2NS306
se,
C H16A
C 100B
C 1228

THE VERY
POPULAR

TOPE
ACCUKEYER

KIT
e StIll Compleo1 .ng Dots & Oashes e Po-QV>s,on for a!laChmenl 01 2S6 or 512
e lamblc O~ation e ,1 Memory l or OX or Conlest work
e s,ngltl 001 & O..h M__

Simple low COSI Memory Krl Uses2 programmable 1101Memory ch,ps, Pro
YId<!IS 2 canned messages o. 30 Cha,aCl ers each, Ada ptable 10 Handbook
and 01""" AC(;u" lIye<S InelUOo!S PC board (same s.lt! as aCCukllyer bOard)
and all pe," R<!I<lutf " 5 IIOC. 9 VOC $19 9S

144 MHz 10 Walls
RF Trans istor
2N5590 $5.50 ea .

NEW!
Tunable 420 MHz
Fast Scan T V
Converter

.
•...........- .

CRYSTAL SOCKETS
HOLDS 8 HC25U $ S9
Smgle HC2!)U 29

ADJUSTABLE POWER SUPPLY KITS
~15VOIlsSOO MA S6llS

12·28VOlIsSOO MA 6 lIS

A<!Iui... Fasl Scan Amaleu' TV in t"" UO 10 .SO MHI Band
w'l h any TV sel LOW noose. h'llh ga ,n rt Amp w,th Varactor
lul>fl<l ,nput and OUlputs Bu ill in AC supply Comes in Iwo l one
walnul & be,ge caD,nel measu"ng 1 718" )( .,1.'· )( .118'·.
f aclOl")' w"tId with 2 yea' guaranl ee, . . . . $SQ llS

"3 Ior $I .00
aa

SPECIAL
RF TRANSISTOR

3 Watts 17SMHl
2N5589S3,75

DIGITAL
MULTIMETER &
THERMOMETER

SPECIALS
MCI.58P
55S T'mtI<

"'''

3'1:1 0 ,g,I -5 fangtlS on INCh
lunClion AC/OC .2 VollS to
2000 Volls C UH tln l 2
M i c ' Oa m p. 10 2 Amps
Rnistanee 2000 Ohms to 2
M ego h m s . Inc ludtls PC
Boa'd. ICL7107 Ch,p and all
parts. Only «99S

A dd 6 "- . h ippi",. Add ".QQ (o~ or-d",.. "'Id,,~ , J Q.QQ. 0 .. 1 o( U.S.A. add 15"- .hippin, and Ci!~tifi..d c h ec lf o~ ,"o'l"Y ordf'~ i" U.S. ( .."d••
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D100ES/ZENERS CMOS L1NEARS. REGULATORS. etc.QTV . Q T V .

l N9 14 100. l OrnA .05 4000 . IS QT Y . Q T Y . Q TV.

vera Ur11380 lS·'4 P;nl' .19lN4005 6lXN 1A .08

~
. I S :Ifi LMJ23K 59'

LM32" 1.25 LM709 18-14 Pin) .35
lN4007 1()()(N lA .1 . 0 "'''' .75 '""" .75 LM711 ...
lN4148 75. 1 mA .0 4004 3.95 , ,

~
7805 1340T51 .se LM723 .eo

lN4733 S.h 1 W Zener .2S 4006 .9 S l.M34OT1 2 .se LM725 ' .50
lN753A 6.2\/ 500 mW Zener .2S 400 7 .20 LM340TlS .es LM739 ' .50

4008

t
~~340K'5 =i LM340T 18 ss LM741 (8-14 .351 758A 10. .. .2S . , LM340T24 .se LM1.' 1.10

l N759A ' 2, .. .2S 4009 LMJ1 10 .75 LM340K12 1.25 LMI307 1.25
TN5243 13, .. .2S 401 0 LM 18 1.75 LM34OK15 1.25 lM1458 .65
1N5244B 14, .. .2S 40 11 .20 lM32QH6 .79 l M340K18 1.25 '"3900 .50
l N52458 15, .. .2S 401 2

~
LM320H15 .79 LM340K2" 1.25 LM75451 .65

, 4013 ~H24 .79
'" 7

"'E5SS .ee
SOCKETS/BRIDGES 40 14 5 LM320K5 1.65 LM371 3.95 NE556

!QTV. .7S m 1.65
~a; :It

N65."
8-pin ",b .20 - .3S 40 15 .7S LM320K24 , 65 N'566 "14-pin ",b .20 .40 4016 .3S LM320TS 1.65 18L1 NE567 .es- 4017 .7S LM320TI 2 1.65 18.....

l&pin ",b .20 .40 .75- 4018 .7S LM320T15 ' .65
18-pin ",b .2S - .9S 40 19 .3S2O-pin ",b .3S - .9S 4020 .8S
22·pin ",b .3S - .9S 402 1 .7S TTL
24·pin ",b .3S .9S QTV . QTv. QTv. QTv.- 4022 .7S
l8-pin b .4S 1.25

1400 '" 7482 " 74221 1.00 741.$02 .30- 4023 .20 7401 .15 7483 ." 74367 .. 74ts04 .30
4Q.pin ",b .SO - 1.2 5 4024 .7S 7402 ." 7485 ." 15108A ." 14LS05 .35 •
Mo lex p ins .01 To ·3 Sockets .2S 4 025 .20 1403 .15 1486 " 15491 .. 741.$01 ."2 Amp Brid l OQ.prv .9S 4026 1.95 ,... ... "" 1_05 154 92 .. 74LS09 ."
25 Amp Br idge -",. I.SO 4027 .3S ".. " 7490 .. 14HOI) 15 14L510 "

4028 .7S
,,,. .as 1491 ." 74HO I .20 741.S11 "TRANSIST ORS, lEOS, etc . 7407 ." 7492 .. 14H04 .20 141.S29 .X

QTV. 4029 1.15 ".. ." 1493 ." 74H05 .20 741.$2 1 "2N2222 12N2222 P\it$t ic .101 .15 4030 .30 ,... ." ".. ." 14HOI ." 141.$22 .as
2N2222A ... 4033 I.SO 7410 ... 1495 ... 74H10 .as 141.$32 .as

~
..., '9 4034 2.45 74 11 ." 7496 ... 74Hll .zs 741.5.37 .as
PNP PlMtic Un....rked 10

2N3904 NPN IPlll$t ic Un....rked) .W 4035 .75 1412 ." 141(1) 1.15 14HI5 ... 7USJ. ...,
2N3054 N'N ... ,

4037
1.i

7413 .as 74107 ." 741120 .as 74l StO ..
2N3055

NPN 15ili~r .60 74U ." 14111 as 74 Hl1 ." 14lStl ."
TI P125 PNP Darli on

, 4 040 741 6 .as 741 22 " 74H 22 ... 741.551 ..1.9 5
LED Green Red , Clear Yellow .15 404 1 .69 74 17 .. 74123 ." 7411 lO ." 14L574 ..
0 ,L747 ~f8" Hi h co!Tl-llnodol l.9 5 4 .6S 7420 rs 74125 ... 74H40

." 741.516 ...
MAN72 7 COIfHI~~ed) 1,25 4043 .SO 7416 .25 74126 ." 14HSO .25 7US86 .e
MAN3610 com·ill'lOdol 1.25 4044 .6S 1411 " 14131 ." 74H51

." 141.590 ...
MANS2A ~lXllfHlnode IY.llQw 1.25 1.25 "X ts 14141 " 7411!>] ... 141.593 ..
MAN74 7!!l1 com<alhode Redl 1.50 4048 .9S 1431 .20 14150 .. 14H5] "' 741.5101 ..
FNDJ59 7 lXlm-c8lhode IRldl 1.25

4049 .4S lUl .20 14151 ... 141155 .20 7U51n U.
lUI " 14153 " 141111 ." 14ts151 ..

9 000 SERIES 4OSO .4S 1440 " 74154 .ss 14H14 " 74LSI53 ...
QTY. QTY. 4OS2 .7S 7Ul 1.15 741se " 14HIO I " 14LS157 .es

9", ' .8' 9322 .65 4053 .7S ,.., .. 741 51 .. 7411103 ." 141.5160 ..
9309 .35 950' .",

4066 .SS 7443 .. 74161 ." 7411 1111i .. 741.5 164 1.20
9 316 1.1 0 960' .., I

406 9 / 7 4 C0 4 .3' 7U4 .15 14163 ... 74 LOO ." 74t5193 1.05

MICRO'S, RAMS, CPU'S, E·PROMS 4071 .2S 1445 " 14164 .. 14LOl
." 141.$195 .ss

.30
l U6 ." 14165 1.10 14L03 ." 74tsl4-4 1.10QTY. QTV. 4081 lUl " 74166 1.25 141. 04 .X 14LSJ61 ..ST1 3 ' .50 21 07B~ 4.95 4082 .30

8T23 >.50 211 4 9.50 1441 .sc 74175 .. 7Ul0 " 74lS361 ..
8m 2.00 2513 ~25

4S07 .9S ".. " 14116 .. 7U20 ." """ "8797 >.00 '''''' 10.50 4511 .9S 1451 " 14180 " lU3lI .. '15m "745188 aoo 2716 os. 3<.00 4512 1.10 ,..a " 74111 us lU47 US ,..'" .",... 1.25 271 6 ISvI 50.00 4515 2 .95
,,~ as 74112 ." 74151 .. ,.... .zs,... >.25 2758ISv 23.95 451 9 .85 ".. ... 14190 1.25 14lSS .. "'" as

' ''''A ' .50 3,., 10.50 1470 .. 74191 1.25 14ln ... "'" ."-
" 9050 ' .00 4116 11.50 4522 1.10 74J2 .. 74191 " 74Ul .. 14510 .as

~
6800 13.95 4526 .9S 7413 as 14193 .. 14U4 ... 74511 .",.
:5: 7.95 4528 1.1 0 1414 .30 ---14194 .ss 14LIL...... es 74520 .es

MM 5316 7.50 4529 .9' 1415 .as 14195 .. 7U93 " 74 540 "MM 5387 3.50 8212 .75
MC 1 4 4 0 9 14.50 1476 .. 74 196 .ss 741123 s 74550 "MM5369 2.95 8214 4.9 5

8216 3.50 MC1~
1480 es 141 97 .. 74lS00 ." 14551 ."

~602B '"P 414 4.95 .". a25 4 1 7411 " 74198 1.45 74LSO I .m 14564 ."
ZSO A n 50 8228 ~oo

14574 .as,

INTEGRATED CIRCUITS UNLIMITEDZ80 1 7.50 8251 7.50 ~. 74$ 112 "Z 80 PIO 10 .50 8253 ' ~50
74$114 .., , .., 825' 8.50 7889 Cleiremont Mesa Blvd., San Diego, California 92111 74$133 ..

210 2L 1.7S 7... _ 9 .95 24 Hour Toll Free Phone 1-800-B54-2211 lunD "(7 141 278-4394 California Residents 1-80()'542-6239 lUI51 .JO
lU IS) "CUSTOMER NAME

CABLE ADDRESS ICUSD 745151 "lU158 "74$194 !.OS
STREET ADDRESS 145251 (8 123' 1.05

8131 2.J5

CITY STATE '" SPECIAL DISCOUNTS
PHONE CHA RGE

AE VI".
CAR D' SA Me EXP. DA TE

TOI,IOrder O.dud

C.O.D. WILL CA LL UO'S O'05T NET 10th OF THE MONTH "". $3~S99 111%

ALL O R D E RS SHIPPED PREPAID - NO MINIMUM - COD ORDERS ACCEPTED - ALL ORDERS S H IPP E D SAME DAY
$100$300 15%
$301-$1 000 20%

OPEN ACCOUNTS INVITED - California Res ident' add 6% Sa tes Tax . PR ICES SUBJECT T O CHANGE WITHOUT NOTICE .
We accept American Express I Visa I BankAmericard I Master Charge
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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

•••••
••••

OTHER ADVA KITS;
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NEW SPECIALS
LM318CN High Speed Dp Amp 50V/",s mDIP $0,94 lN270 Germanium Diod. 80V 200mA 4/$1
LM318D High Speed Op Amp 50V/",s DIP .9D lN823 Temp Comp Referenc'
LM339N Quad Comparator Single or Dual Supply .79 6.2V t5% t .005%f C $0.60
LM380N·8 %W Audio Power Amplifier 8·22V .sn lN914 Silicon Diod,10DV 10mA 251$1
NE567V Tone Decoder (PLU O.OlHz to 500kHz .99 lN3044 lOOV Zener lW -Better than an DB3 .75
XR567CP Tone Decoder (PU) O.OlHz to 500 kHz .99 1N3045 110V Zener lW -Better than an OB2/0C3 .15
LM723CN Precision Voltage Regulator 2·37V DIP 3/$1 lN3071 200V 100mA Switching Diode 40ns .30
LM747CN Dual 741 Compensated Op Amp 2/$1 2N2915 NPN Du.1 Trensistor 3mV Match tl l 00 $1.95

SAD1024 Du.1 512 Slag. (1024) Aud io Deley Line 2N3819M N·Chlnnel Rf fET 100MHz Amp .35
" Bucket Brigad, " Appl. Data includ ed $1 B.95 2N4020 PNP Dual Transistor 5mV Match iJ250 5.00

XR2206CP function Geneutor with . pplic, dati 4.40 2N4445 N·Channel FET 5n Switch 3.50
XR2242CP Long·R ange Precision Timer IlS to d.ys 1.50 2N5394E Ultu-Low Noise J·FET Audio Amp $1.25
1 YEAR TIMER Kit-2 XR2242's I nd Applic. NOlt 3.00 2N5912 DualJ-fET RF Dii Ampto 800M Hz 2.90

LM2901 N Quad Comperator +5V or 2 to 36VDC SUO 2N6028 Progr.mmable Unijunction TunsiS10r .45
CA3018A 4-TransiS1or Arrey/Darlington .99 2N6449 300 Volt N·Chlnnel J·fET AmplSw 2.00
CA3028A RF /lF Amplifier DC 10 120MHz 1.25 CP640 Broadband fET RF Amp 140dS
RC4558 Dual High Gain Dp Amp mDIP 3/$1 Dyn Range $4.50
SPACER Kit · 4 el of 5 assorted sin splun S1.DO "04 N·Chlnnel Rf FET 3,8dS Nf il 400MHz .50

MPSA12 NPN Darlington Tunsistor 1120,000 .15
11 5 VO LT Regulated Power Supply Kit·Euy assembly. TlS88 N-Chlnnel FET 400MHz RF Amp .60

5mV regulation , lOOmA, fully protecled.
RESISTD R Kit-150 pcs %W, 20 most common values,Includes I II compon,nts Ind hudwar"

no PCS or clSI-Add $ 1.50 for shipping $13.95 individually packaged, 5 to 20 pcs each . $4.95

PC BOARD Mounting Kit-8 .. spacer, screw. nut
and washer-32 pcs total . $1 .00

SEND FDR ADVA'S NEW 1979 CATALOG
NEARLY 1000 SEMICONDUCTORS, KITS, CAPACITORS, ETC.·SEND 25. STAMP.

......24

ELECTRONICS

BOX 4181 GB
WOODSIDE, CA 94062

Tel.(415) 328-1500
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CURTIS LSI's
help you

MFJ INTRODUCES A NEW

24 HOUR DIGITAL CLOCK
wilh HUGE 1·5/8 inch digils Ihal you can keep sel 10 GMT.
Alarm and snooze funcnens leI you use il as an 10 Timer.
Assembled, loo!

• 8044; Kryr,·On·A·Chip· IReplm . 80UI. $14.95
Apr '1 ~ IIR . f ib '76 OSl. R..... lIllbi .". Apr IIllbi '71·11

• 8044·3; IC,PC8,Sockel,M.nual. 2".95
• 80 ·4; Semi·Kit 5 95
• 80..5; Mone KrybOilrd ·On·A·Chip IC 59.95
. 80"5·1; IC.PCB,AfO,Sockels,Manu.t .. 89.95
• 80..5·2; Semi·Kit 159.95
• 80"6: Instructokeyer·Dn·A·Chlp It "9.95
• 80"6·1: Semi·Kit 79.95
• 8047:,Mesuge Memory·On·A·Chlp It .. 39.95
• 8047·1; It,PCB,RAM.Sotkets,M. nual. . 69.95

1.... $115._. ,.. .

[1(·"30; CMOS Keyr'· 1fd!'1i ISTI 12".95
1C·440A; lns lfUclok e~rr · 1""'1i OST) .•.• 22" .95

·__.... -wn._
System 4000 H, mComputer c... _ '1I OST) (wfite)

Cur tis ElKtro Derices, Inc. '=
I\IrtIl s 14151," $135 ·
... 109• . M IIili Vii • • Col ' I IMI ...

1428977 A

You can builcl a better
organ than you can buy!

A magnificent Schober Electronic Qr-gan
"""al • marvelous way to Pot you' spec.a.

lalQntsto-:wk'Wllhour Schober Elec!ronoc Organ
K.ts and your sl<11I you can build yoursell some
very SPeC.a1 sallSfaction, and a liIetl""" (II g.eal"""",

Schober Organs are IIIe<ally lar superior to
comparab/y-pnced ready-made unrts You could
acl ....Uy pay twa as much and gel no better organ

.nd miSS tile lun 01 assembling II you,sell A PC
bOa,d al a lime, corecooeot try component you 'll
assemble your own 'kmg 0/ m$lru"",nts And
.....roen you 're done. you'll w ish Ihe<e was more 10
do And there lSi For then. Schober WIll tlelO vou
learn to Olay. even II you\,e neve< played a note
before'

Scl'lober Organ K.IS raoge Irom S650 10
S2850, and you can purchase m secuone to ",read
costs oul 01" have two-year lime payments

Just send Ihe coupon lor the ' aSC ln atin g
Schober color cat alog 101" e nc lo se Sf 101" a reccec
Ihal leis you hear as well as see Schober quali ly I--------------------; The // ;'/U,Itet O' o.on CorP.. Dept. D15 I

I 43 ....... 18 1.1 St.-I. New yortl . N.Y. 10023 '" 519 •

I 0 Please send me Schobel Organ catalog, •
• ::: Enclosed ple ase ' ,nd SU JO lor 12 .. nch L.P. •
I eeccee 01 Schober Organ mUSIC I

• •• NAM E I
• ADDR ESS I• •I CI TY S TATE ZIP •._------------------

95

lund (less ShiPPlIlOI. One yeat hmlted warranty
by MfJ Enterprises.

rl Inter, simpty cal us tol tree 8O().6"7·1800
and charge it on your VISA or Master CI\ato8
or mail us a check or money order tor $29.95
plus $2.00 lor shipping and handli ng.

Don't Wlil . ny langer to enJOY llle convenience
01 a "Hams Only" ctock Orde' today.

MFJ ENTERPRISES, INC.
P. O. BOX 494 .... M 52

MISSISSIPPI STATE, MS 39762
CAll TOll FREE . .... SpO·647·1S00
for trchniCl1 Inform.non, onlerlttp,ir sl.tus, In
Mn., lutslde Clntlnental USA, call 601·323·5869.

--4l11l)j:>-,-{ fit; , -(jj; ;;>}-, .-4l1Bllt-

PflETUHE:O _ COMPl.ETlY ASSEMBLED . FOR ALL MAKES. MODUS OF AMATEUR
ONLY ONE NEAT SMALL ANTENNA FOR TRANSRECDVERS· TRANSMITTERS-
UP TO e BANDSI EXCELLENT FOR CON - GUARANTEED FOR 2000 WATTS s s e
GESTII:O HOUSING AREAS _ APARTMENTS 1000 WATTS CWo r OR HOVICE AND ALL
LIGHT _ STRONG • ALMOST INVISIBLE ! CLASS "'M"'TEUR~I

COMPLI:TE AS SHOWN willi liIO ft. RG158U·& 2 ...... ,........ ond PL215!il _ , lnaullotOta. 3 0 n .
300 ... 1_ H erOIl ond .....~ 10..,'.. 10011110101", -.. _ In .gllll....1 .......t ato tle dllchatlll' -
molllo• ••••'.d, _"'oof. . ... ""nt~ lMXe -. '.11 "'1 o....lt.." t o Ioo"d "MlrM ' CIt ••u OOIlt _ orlelwlde
o,...tI<I n • tr *'" ond .oclulng! WT. U :SS THAN 15 LBS.
18o-aO·~O·2o-115-10 _ ... .2 tr .....I.. $! " -.. 00 It. RG158U _ 100.. ".1010•• Mod.. TTTBU . •.$ 8 ....915
80·40- 20·115_10 bo"d• .2 trap _ 102 It. wltll lK) n.. RGlI8U • co ctor _ Mo.. ol "Oa B U •• .$~9.95
~o-20.18 _10 .....eM 2 tr.p --8~ft. with ao ft. R088U 100 _01' . Mod.110018U . . . $~8.915
2 0 · 18· 10 ..... eM 2 tro.. - 2 1!1 ft . with ao It. R088U _. _ 100 _. Model1OO78U .. .• $~7.915

SEND rULL PAICE rOR POST PAID INSURED D£l. IN US.... (C d... $15.00 ••too. I .... put.g••
cleric. l · cultom•••U:.J o. ONl.......... VIS'" a.nk "'m-...s • MASTER CH"'RGE · "'MER. E X ·
PRESS.Gt". _ .....nd ... d<Ot • • Ph 1·3 08·23«1-5 333 9"'M • 8PM wuk d., • . W. oHp In 2·3 d. " .
PRICES M"'Y INCRE"'S E SO • OflD£fl N OW "'ND S ...VEI .... _ ....... ' ...._ ••d '01' 1 , ... . Mo... ,
....... tNl l M.d. In US... . FflEE INFO VAIL...BLE ONLY FflOM.

WESTERN ELECTR ONICS WI I Dept. "'7 · 2 K......' . N_...... 888~7

MfJ Enterprises bri"9S yoo a new 24 hout
digital alarm clock WIth HUGE 1·5/8 Inch orange
7 segment d'9'tS that yoo can see clear across
the room.

Tllis I nr is Slricny lor your ham shack, one
that you can leave set to GMT. No more mental
calculations to get GMT.

Use Ihr , I,nn to remind you 01 a SKED or
wltll the snooze lunction as an ID timer to bUll
you in 8 minute intervals.

A Cl nsll nlly chlnging kaleidoscopic pattern
indicates conunuous operation.

Brige. 2·1/4 . 4·1/8 x 8·314 inches. Ul lisled
gequses 120VAC, 60Hz.

Onlrr lrom MfJ Ind try it - no obligation. II
not delighled. re turn it within 30 days lor a re
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_N OVICE STUDY GUIDE- SG7357- Here is a com pletely new study
Quide and reference book for the po tenti al ham . This is not a ques
tion/answer memorizat ion course. Electronic and radio fundamentals are
presented and explained in an eeev-to-unoerstenc fa shion, preparing the
beginner for the Novice exam. Inc ludes the retest FCC amateur reeure
nons. as well as appli cat ion forms. Easil y the bes t path into t he exc it ing
world 01 ham radio! $4.95.·

• GENERAL CLASS STUDY GUIDE-SG7356-A complete theory course
for the prospect ive General or Techn ician. Th is relerence explain s tren 
stater, amplifier, and general rad io theory, while prepar ing the Novice lor
the " big" t icket . After getting your t icket, you 'll use th is guide again and
again as an electronic reference source, Not a question/answer guide that
becomes dated when the FCC updates the amateur exams. $5.95.'

• ADVANCED CLASS STUDY GUIDE- SG1 081-Ready to upgrade your license? To prevent retaking the FCC theory exam, you
need the 73 Advanced theory guide. SSB, antenna theory, transmitters, and electronics measuring techniques are covered in
detail in this eeav-to-toucw study guide. Special modes and techniques, such as An y, are also treated . An engineering degree is
not necessary to master Advanced theory -try this book before visit ing the examiner's olllce! $5,95,'

• EXTRA CLASS LICENSE STUDY GUIDE- SG1080- Before going for your 1 x 2 call , it pays to be a master of the Extra class
electronic theory . This study Qulde is the logical extension of the 13 theory course. All the Iheory neces sary to pass th e exam is
presented. Antennas, transmission l ines, swr are di scussed , as well as noi se, propagation , and specialized communication
techniques,Th is book is not a classroom lect ure or memorization gu ide, but rather a logica l presentation of Ihe material that must
be understood before attempting the Exira exam. Save yourself a return trip to th e FCC and I ry Ihe 73 method fi rst ! S5.95. ·

,---,

[
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_ NOVICE THEORY TAPES- CT1300- Slarti ing Learning Breakthrough . You'll be astounded al how
really simple the theory is when you hear it explained on these lapes. Three ta pes of Iheory and one of
questions and answers from tile latest Novice exams give you the edge you need 10 breeze through
your exam. 73 is interested in helping gel more amateurs, so we're giving you the complete set 01 our
tapes for the Incredibly low price of ONLY $15.95.·
SCientists have proven that you learn faster by listening Ihan by reading because you can play a
cassette tape over and over in your spare t ime-even wh ile you're dr iving! You get more and more in fo
each l ime you hear it.
You can't progress without solid fundamentals. These four hour-long tapes give you all the basics
you'u need to pass the Novice exam easily. You'll have an understandin9 of the basics which will be
invaluable to you for the rest of your IUe! Can you afford to ta ke your NOVIce exam wit hout t trst Heten
ing to Ihese tapes? Set of 4-$1 5.95.'

73 CODE SYSTEM TAPES

SSTV
_SLOW SCAN TELEVISION

TAPE- CT7350- Pnze-wtnning
programs from t he 73 SSTV
contest. Excellent for Demo !
$5.95.•

~~~~
•

- ••

COde. $Onl a l lhe o ll,cial FCC Ilandard (no
OIhef t ape wa've heard u_ thftSe Itln·
d..oe. SO many people flunk n..e code
*"ll'n tl'llly a re suddenly-undef pranur•
-faced with cha'illclers sent .. 13 wpm
and spaced 101" 5 wpm). Thil tape il not
memorizable, unli ke tf>ezany 5 wpm tape,
lIinea t he code g'ouP' are entirely ,andom
Charac;te<$ lent in g'oups 01 live,

" COURAGEOUS"
20 + WPM- CT7320- COde II whll gelS
you when you go 101" the h l'a cia" Ii·
eeeee. It i. SOem ba" ...lng to paniC out
just be<:IU$ll you didn't pr~re yourself
with Ihis tape. T!'Iough this is only one
word f..tflf, the coda !'OUPI are 10 d, n ..
cull ihilll you'll almost all asleep copying
lhe FCC stu ll bycomparison. U-. rll(IOr1
that Il'llly can't belIeve how Hly 20 pet
really i. with th is fanlaSfic one hou' lape.

{
--

SSTV
*7'. :1 iiJ
e e . --;\

Any Four T.~ For 115,951
M.9S &chl·

" GEN ESIS"
5 WPM_ CT7305_ This is Ihe beg inn ing
lape 'o< peop le who do not know t hacoda
al al l, It tak", Ihem t hroug h the 26 lelle'I ,
10 n umbe,s and necessary punctuat io n.
com plllle wllh pract ice eve ry step o t lhe
willy using fhe newest blill teachinl t.,;h·
nlques , It +s armost miraculous! n on e
hou r man y poople- Includinll kldl o f len
- Ire Ib le 10 m..lerthe cod e. The e..e of
le lrnlng gives confidence to beginner,
who mlghl o lhe rwise drop out.

"THE STICKLER"
1+ WPM- CT7306- Thi. I. fhe p rillc tice
la,. fo< tne No...ce a nd Technic ian Ii·
Ceflliel. It is mede uo of one solid hou' 01

" THE CANADIAN"
10 + WPM-:--CT7310 - 73 hillsn't fo<gollen
tile Canlldl illn ha ms - our 10 WPIoI lape
po_rn you to bteeze thfough you' COlIn·
tr(lIlie&n.ing e ...m., Like fhe othe' code
groups. Ihe t ape is ect mamo<ilillllle Ind,
onee masle'ed, p'ov idela ma/g,no ' u l.
Iy in the aCl ua l te ol .itualion.

"BACK BREAKER"
13+ WPM - CT7 3 13 - C o d e lr oup s
agillin. a t a br isk 13 per so yOu w II be al
else when yo u si t down in f,ont of the
s tee ly·eyed go_e rnmenllnspeclor and he
, Iarls sendi nll yo u p ilin langullge It only
13 Pef . You need lh 's " otra margIn 10 ove, ·
coma Ihe panic whiCh il u nl_e'lll In t n"
teet s ifua tions. When you 've spenl yo u,
money and lime to take Ihe 1..1, you'll
Ihan k huven. yo u hid th is back·b,eaklng
tape.

'IOUTRA GEOUS"
25 + WPM- CT73~-This i. lhe ta pe fOl"
Ihillt , man llroup of o_achl....ing hlms
wfIo would n t becontenl fO simply ullsly
the code ' eqUi'ements ol lhe Eolra Cia..
license. U's lhe lo ughest IilIpe we 've gol
I nd we keep ilI pe,mill nenl lile ot hams who
have mill'l ered it. leI uS know when you',e
up 10 speed and we ' ll inse,ibe you' nillme
In 73's CW " Hall of Fa me ,"

l~t~
•

73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or del ailed cred it card information.
Note: Prices subject to change on books not published by 73 Magazine.

____aa •• •• a _ ...
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===~7.1 TEchNicAL LibRARY=== ~

• BEHIND THE D1AL - BK7307- BY Bob Grove. Gel more tun out
of shortwave listening with th is interest ing guide 10 receivers,
antennas, frequenc ies and interference. $4.95.'

• THE CHALLENGE OF 160- BK7309-is the newest bo ok in the
731echnicall ibrary, dedicated to 160 meier operati ng. 5 1Dunn pro
vides all necessary informat ion 10 get started on th is un ique band.
The au- important antenna and ground sys tems are described in
detail. The introduction conta ins in teresting photos o f Stew
Perry's (the King o f 160) shack. Thi s referen ce is a must for new
and experienced " Top Band" operators . Price : $4.95.'

erc OP-AMP COOKBOOK -BK1028 - by Walter G. Ju ng. Co vers
not only the basic theory o f the rc op amp in great deta il, but also
includes over 250 practical ci rcuit applicat ions, l iberall y il·
tustrateo. 592 pages, 5 112 x 8'12 , softbound. $12.95."

~--_._~-

_INTRODUCTI ON TO RTTY- BK7380-A beginner's guide to
radiot eletype inc luding teletypewriter fundamentals. sig nals,
distortion and RTTY art. You can be a RTTY artist! A 73 publica
tion. $2.00."

_THE NEW RTTY HANOBOOK- BK7347- is a new edi tion and
th e only up-t o-date RTTY book available . The state of the art has
been chang ing rad ically and has made al l previous RTTY books ob
solete. It has the latest c ircui ts, grea t for the newcomer and expert
alike. $5.95."

_PROPAGATION WIZARD'S HANDBOOK-BK7302- by J. H.
Nelson. When sunspots r idd led the worl dwide comm unications
networks of the 1940's, John Henry Nelson looked to the planets
for an answer. The result was a t heory of propagation forecasting
based upon interplanetary alignment that made the author the
most reliable forecaster in America today. The book provides an
en lightened look at communications past, present , and futu re, as
well as teach ing the art of propagation forecasti ng. $6.95.'

'ibl"",. .
•. .

_ SSB . • , THE MISUNDERSTOOD MODE- BK7351- bYJames B.
Wilson. Single Sideband Transmiss ion ... thousands of us use it
every day, yet it remains one of the least understood facets of
amateur radio. J. B. Wi lson presents several methods of sideband
generation, amply illustrated with charts and schematics, which
will enable the ambitious reader to construct his own sideband
generator. A must for the tect mtcany-sertous ham. $5.50.·

_ SSTV HANDBOOK- BK7354(hardcover), BK7355(softcover)
Th is excellent book tells all about it , from its hi story and basics to
the present state-of-the-art techniques. Contains chapters on cir
cuits, mon itors, cameras, color SSTV, test equipment and much
more. Hardbound $7.00. so ft bound $5.00.·

_WEATHER SATELLITE HANDBOOK - BK7370- Simple equip
ment and methods for gett ing good pictures from the weathe r
satellit e. Antennas , rece ivers, monitors, facsimi le you can build ,
trackin g, automati c cont rol (you don 't even have to be home). Dr.
Taggart WB8DQT.$4.95."

SlOW
SCAN
TElEVISION
HANDBOOK

=======ANTE NNAS= = = = = = =

K

_73 DIPOLE AND LONG·WIRE ANTENNAS - BK1016- by Ed
ward M. Noll W3FQJ. Th is is the first collection of virtual ly every
type of wire antenna used by amateu rs . Inc ludes dimension s, con
f igurations, and deta iled construction data for 73 different enten
na types. Appendices describe the construction of noise bridges,
l ine tuners . and data on measuring resonant frequency, velocity
factor , and swr. $5.50. "
_73 VERTICAL, BEAM AND TRIANGLE ANTENNAS-BK1069
by Edward M. Noll W3FQJ. Describes 73 differen t antennas for
amateurs. Each design is the result of the author 's own ex
periments cover ing the construction of noise bridges and antenna
line tuners, as well as methods for measuring resonant frequency,
velocity fact or , and standtnc-wave ratios. 160 pages. $5.50,"
_VHF ANTENNA HANDBOOK- BK7368- The NEW VHF Anten
na Handbook details the theory , design and construction of hun
dreds of different VHF and UH F antennas ... A practical book
wr itten for the average amateur who takes joy in building, not fu ll
of complex formulas for the design engineer. Packed with
fabulous antenna projects you can bu ild . $4.95."

73 Radio Bookshop _ Peterborough NH 03458. Be sure to Include check or detailed credit ca rd information.
No te: Prices subject to change on books not published by 73 Magazine,



•=====TEST EQUIPMENT= = = ==
eRF AND DIGITAL TEST eQUIPMEN T YO U C AN
8UllD - BK1 044- AI burst , function , square wave generators,
variable length pulse generators-1OO kHz marker , l-f and rf sweep
generators, aud io esc, allrf signal in jector, 146 MHz synthesizer,
digital read outs for cou nters. several counters, oresceter.
m icrowave meier, et c . 252 pages. $5.95.'

• VOL. I COMPONENT TESTERS-lB7359- . _. how 10 build
transi stor testers (8), diode testers (3), rc testers (3), voltmeters
and VTVMs (9). ohmmeters (8 d ifferent kinds), inductance (3),
capacity (9), a measurement, c rystal checking (6), temperature (2),
aural meters tor the bl ind (3) and all sorts of m iscellaneous data on
meters ... using them. making them more versatile, making stan
dards. Invaluable book. $4.95.·
_VOl. II AUDIO FREQUENCY TESTERS - LB7360- ... jam
pa cked with all k ind s of audio frequency test equipment. If you're
into SSB, RTTY, SSTV, etc.. this book is a must tor you . .. a good
book for h i-I i addicts and experimenters, too ! S4.95.-
_VOL. III RADIO FREQ UENCY TESTERS- l B7361- Radio tre
quency wave s, the common denominator of Amateur Rad io. Such
items as SWR, antenna impedance, line impedance, rf outpu t and
l ield strength; detailed instructions on test ing these it ems tn
etudes sec tions on signal generators, crystal cali brators , grid dip
oscill ators, no ise generators, dummy loads and much more.
S4.95.•

_VO L. IV IC T ES T EQ UI PM EN T-lB7362 -Bec ome a
troubleshooting wizard. All you need to kn ow about pulse , aud io
and sync generators, frequency counters, digital component
testers.toqtc probes and more! Plus a cumulative index for all four
volumes of the 73 Test Equipment library. $4.95.·

•

_ NEW REPEATER ATlAS OF THE EN·
TIRE WORlD - BK7345-1 50% as big as
any list ever available -nearly 900 more
repeaters listed. New Improved maps
show the locations by frequency of every
repeater In the States. On ly $1.95.-
_QSl CARDS-73 turns out a fantast ic
series o f OSl cards at abou t half the cost
of having them done els ewhere because
they are run as a f ill-in between printing
books and other items in the 73 Print Shop.
2S0 Style W-QW02S0-for $8.9S - ; SOO
Style W-QW0500-for $13.9S·; 250 Style
X-OX02S0-for $8.9S· ; SOO Style X
OX0500-for $13.9S- ; 250 Style Y-QY0250
- for $8.9S- ; SOO Style Y-QYOSOO-for
$13.9S.-
_ 73 MAGAZINE BINDERS- Preserve and
protect your coll ection for your lifetime!
There's no excu se for lost issues when you
have these handsome red binders with
gold lettering. Order l-BN100l -lo,
$6.50· ; 2 or more- BN1002- for $6.00
each. '

-_.__._---
Slyle Y

W2NSO/l

•

--
----

Style W

••

Sty le X

_ BACK ISSUES- Complete your coll ec
tion-many are prime coll ec ti bles now,
classics in the field ! A full collect ion is an
inval uabl e compendium of radio and elec
tronics knowledge! $2.00 eactr , or S for
$S.OO.-
_ LIBRARY SHELF BOXES- These st urdy

wh ite, corrugated , etrt-res tstant boxes
each hold a full year 01 73 or Kilobaud.
With your ord er, req uest sel f-sticking
labels for any o f the following: 73, Kilo
baud, CO, OST, Ham Radio, Persona l Com
puting, Radio Electronics, Interface Age,
and Byte. Ord er 1-BX1 000-for $2.00· ;
order 2-7-BX1001-for $1 .50 eecn' : order
8 or more -BX1002-lor $1 .25 eacn" .

,---:=-=::;.;=TltE WEll-EQUipPEd ltAM sltAck= =

73 Radio Bookshop _ Peterborough NH 03458. Be sure to Inc lude check or deta iled credi t card information.
Note: Prices subjec t to change on books not published by 73 MagaZine.



_SSB • .. THE MISUNDERSTOOD MODE
-BK7351- by James B. Wi lso n. Single
Sideband Trans mission ... thousands of
us use it every day, yet, it remains one o f
the least understood facets 0 1 ama teur
radio. J . B. Wilson p res en ts severa l
methods of sideband generation, amply il ·
lustrated w ith ch arts and schematics,
wh ich w il l enable the ambitious reader to
construct his o wn s ideband generator. A
must for the tech nically-serious ham .
$5.50. •

_ PROPAGATION WIZARD'S HANDBOOK
- BK7302-by J. H. Nelson. When sun
spots r idd led the world wi de comrnunrca.
tions networks of the 1940's , John Henry
Nel son looked 10 t he planets for an
answer. The result was a theory o f pro ps
gation forecasting based upon interplan
etary alignmen t that made the author the
most reliable foreca ster in America today.
The book provides an enl ightened look at
communications past , presen t , and fut ure,
as well as teaching the art of pro pagat ion
forecasti ng. 6.95.·

Ie

~---'-"""'--

_A GUIDE TO HAM RADIO - BK7321- by
Larr y Kahaner WB2NEl. What's Amateur
Rad io all about? You can learn the basics
of this fasci nat ing hobby with this ex
cellent beginner'S guide. It answers the
most frequenlty asked questions in an
eesv-qotnq manner. and it shows the best
way to go about gelling an FCC license . A
Guide to Ham Radio is an ideal introduc
t ion to a hobby enjoyed by people around
th e world. $4.95. ·

_VOLUME IV-Ie TEST EQUIPMENT
LB7362- it' s easy and f un to build your
o wn test equipment with ICs! Here in this
fourth vol ume of the 73 TEST EQUIPMENT
LIBRARY are 42 home construction proj
ects for bui lding test equipment to work
with your ham station and in servicing
dig ital eq uipment. Counters, scalers, Ire
qu encv standards, synthesize rs, logic
probes ... JUST ABOUT EVERYTH ING
yo u need and can build with ICs. $4.95"

..-
..-

73 Radio Bookshop _ Pet erbor ough NH 03458. Be sure to include chec k or detailed credit card inform ation .
• Add $1 .00 hand ling charge for ord ers un der $10.00. Note: Price s su bject to chang e on books not published by 73 Magazine.

Qly. Cat.# Description Unit Price Total

Add $1 shipping & handling·

Merchandise total :

------
Tin 19RAdio Booksltop ORdER FORMI

I
I
I
I
I
I
I

o Check
o Master Charge

o Money order
o Americ an Express

____________Expiration date _

_ _ _ _ _ •• 1 ••__ .1 I .. l1"li .... ,.. " ~II"II ~A "' '''



2I,560
pages.

.2

That's the size of the world's
most comprehensive guide to
the subject of ham radio:

%8 years of 73 Magazine.

The back issues of 73 are a gold mine of interesting articles. Unlike
the other magazines, which fill their pages with activity reports,
there's little to go stale in 73. You'll find pioneering articles on SSTV,
FM, repeaters, ICs, and computers. Even the editorials are fun as
Wayne Green 's dire predictions, like the debacle of incentive licens
ing, have come to pass.

Cl ip the coupon below and send for 73's new back issue catalogue.
Treat yourself (or a friendly ham) to some fun, and a fantastic bargain
to boot.

----- - -------- - --------------

o YES! Rush me 73's FREE Back Issue Catalogue!
Name
Address _

City State Zip

•magazme
PETERBOROUGH NH 03458
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o Payment enclosed
(1 extra BONUS issue )

o Bill me later

print NEW address here:

Ifyou have no label handy, prin t OLD address here.

S HARD COPY STORAGE A PROBLEM?

Let us know 8 weeks in ad vance so that you won't
miss a single issue of 73 Magaz ine.
Attach old label where indicated and print new ad
dress in space provided. Also include you r mail ing
label whenever you write co nce rning your subscrtp
lion . It helps us serve you promptly . Write to:

~~~20~~,i,~::
o Address change only
o Extend subscript ion
o Enter new subscript ion
0 1 year $18.00

~ Name Call" --- ----- ----

MOVING?

73, as th ick as it is , is more like a f loppy when It comes
10 stand ing on the bookshelf. Try the 73 Library Shelf
Boxes, .. . sturdy corrugated white dirt res istant card
board boxes wh ich will keep them from f lopping around.
We have self·st icklng labels lor the boxes, too, not on ly
for 73, but also for Kilobaud . . . and for ca, QST, Ham
Radio, Personal Computing, Radio Electronics, In ter
face Age, and Byte. Ask for whatever stickers you want
wi t h your box order. They hold a full year of 73 ... or
Kilobaud. Your magazin e library is you r pri me reference,
keep it handy and keep It neat with these strong library
shelf boxes ... One box is $2.00, 2 boxes are $3.00 and
eig ht boxes are $10.00. Be sure to spec ify which labels
we shou ld send. Have you r cred it ca rd handy and call
our toll-tree order number 800-258-5473, or use the order
card in the back of the magazine and mail to:

I
I
I
I
I
1
1I ~ Address _-I lt G ty, State _

1-e

I",
I~ Name Call _
~I Address _

~;~ ~ta~ ~ :J
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Godbout Electronics. • ..... . _194
H"L Communicat ions COrp 9
H.Hron 180
Ham Rad io Center 13. 19
Ha m Rad io Outlet , 185
HamtrQl'llea. NY 191
Ha mtfon ics . PA 14$
Hartwell's OIhce World 183
H. at h COmPl'ny. . " 161
H.nry Ra elio CII
Hy·Ga in Eleclronlcs.. . . . . . 27
lCOM, , 91
Insta nt Sotl w" .. . . 10-4, 10$
Int.graled Circui ts. Unltd , 201
Jameco Electronica 195
J an Oyslals " 130
Ka ntron lcs , 132
Kilolla ud _. . 83
Ke nwood . . . CI'I . 5
Key Electronics , 1~
Long 's Elec tron ics 124-1 29
Madi&on Electron ics Supply 1$
Maggiore EleclfOllic Lall 177
MFJ Ent •. 25.103.117.141.203
Mlcfo Control SpeciaUI8S.... t JJ
MlCfOIroniC* .. .. 130
Mldta nd Interna"ona l. , 136
MIf. CommUl'lIUtlOflS _ 26
M & 1.4 RF o;sl"llulors. , 131
Mura COrporation _170
OptOleleclrQl'llcs. Inc. . . . 181
Ou tdOOf OutlIUera, ..• . __ 133
Pace-Trapa . , 177
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Palomlf Erogl_ • ... _._ .1 ~

P,C. Elecl ronlcs .... , . .- 177
PIc~erirog eooemasfer Co 90
Pla insman MIcro Systems 174
Poly Pa ka , . . . . . 197
a.-t EleclronlCS t84
Rad IO Am. l.... r Calillook, Inc . 199
Rad ,o Wor ld , go

RI O Rainbowlndustnes .. . •. . ... . 181
R8 Ramsey Electronics 158. 19o
R27 RF Powel' Labs. Inc 134

R. Lee T_Internafional. 182
R15 Rolin Oiatfillutora 181
R21 RUSh Electronics 182
521 S.lltronic l . . .. . . .. . 186
S79 Th. ScI10llef Organ Corp 203
53 sen try , l JJ
S3J $oF " ma te ur Raelio S. 132.176.180
sa Specfrum COmm, 138. 139
S10 SST Elect,oo ics , . 132. I13.1 74,115
S18 S"oo, Inc . .. . . . . .. . . . .. .. 171
S50 o.c.Sta ffo 'd Elect ronics 182
S43 Surplus Electronics 198

Ten·TIl(; , .. . . .. . . . .. .. , 6. 1
T55 TET U.S,,, , 45
T34 Thom.. Communlc. flon s ~

TI8 To wer Elect ro nica Cor p 179
TI 8 Trac Electronics. loc .- 173
T3 Tulia Radio EleefrOll ies 82, 131
Ul0 UOM EnterpriSl$ 174
U9 Unadilil/Reyoo DIvIsion 113
U8 Unl1ed Pl'OduetS. • . . • • . , .•. .. t88
U6 Un'-'all Amateur Radio Sertl59
021 'I""a _26
'IS VHF Engi_ing 135
W15 WI(:O'l'I.....••.••••...••..•• 118
Wl1 Weatcom Engl_ing 130
W18 Wn tem ElectrQl'llc$ 203
W2 Wilaon Electron ics 3. 110
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BK1016 73 DIPOLE & LONG WIRE ANTENNAS $ 5.50
sroocc 73 BACK ISSUE $ 3.00
ST2500 73 BACK ISSUES-25 OUR CHOICE $1 0.00
ST0500 73 BACK ISSUES- 5 YOUR CHOICE $ 7.00
ST1000 73 BACK ISSUES-1 0 YOUR CHOICE $12.00
ST2501 73 BACK ISSUES- 25 YOURCHOICE $20.00
BK7307 BEHIND THE DIAL.... ...... ..• . ... .. ..... $ 4.95
BN 1oo1 BINDER- 73- 1 $ 6.50
BN 1oo2 BINDER- 73 - 2&UP $ 6.00
BK7309 CHALLENGEOF 160 $ 4.95
CT7305 CODETAPE-5 WPM $ 4.95
CT7306 CODE TAFlE- 6 WPM ..... . .......•... .... $ 4.95
CT7310 CODETAPE-10WPM $ 4.95
CT731 3 CODE TAPE- 13WPM ... . ... .. . • . ... . . .. . $ 4.95
CT7320 CODE TAPE-20 WPM $ 4.95
CT7325 CODE TAPE- 25 WPM $ 4.95
CT7399 CODE TAPE-LEARN MORSE CODE $ 4.95
CT7394 CODE TAPES(ANY FOUR ABOVE) $15.95
BK7321 GUIDE TO HAM RADIO $ 4.95
BK7325 HOWTO BUILD A MiCROCOM PUTER $ 9.95
BK1028 IC OP AMP COOKBOOK $12.95
BK7380 INTRO TO RnY $ 2.00
CT7300 NOVICETHEORYTAPES $1 5.95
BK1100 PRACTICAL TEST INSTRUMENTS $ 4.95
BK7302 PROPAGATION WIZARD'S HANDBOOK . . $ 6.95
QW0250 QSL CARDS-STYLE W- 25O $ 8,95

210

QW0500 QSLCARDS-STYLE W-500 $1 3.95
QX0250 QSL CARDS- STYLE X-250 $ 8.95
QXOSOO QSL CARDS-STYLE X-500 $13.95
QY0250 QSL CARDS-STYLE Y-250 $ 8.95
QY0500 QSL CARDS-STYLE Y-500 $13.95
BK7345 REPEATER ATLAS $ 1.95
BK1044 RF DIGITAL TEST EQUiPMENT $ 5.95
BK7347 arrv HANDBOOK $ 5.95
BX1 000 SHELF BOX-1 ........... . . .. . ... . .•.... $ 2.00
BX1 oo1 SHELF BOX-2 $ 1.50
BX1 oo2 SHELF BOX- BUP $ 1.25
BK7351 SSB THE MISUNDERSTOOD MODE $ 5.50
BK7354 SSTV HANDBOOK (HARDCOVER) $ 7.00
BK7355 SSTV HANDBOOK (SOFTCOVER) $ 5.00
CT7350 SSTVTAPE $ 5.95
SG1081 STUDY GUIDE-ADVANCED CLASS $ 5.95
SG1080 STUDY GUIDE-EXTRA CLASS $ 5.95
SG7358 STUDY GUIDE-GENERAL CLASS $ 5.95
SG7357 STUDY GUIDE-NOVICE CLASS $ 4.95
LB7359 TEST EQUIP LIB V1-COM P TESTERS $ 4.95
LB7360 TEST EQUIP LIB V2-AUDI0 TESTERS $ 4.95
LB736 1 TEST EQUIP LIB V3-RAOIO EQUiP $ 4.95
LB7362 TEST EQUIP LIB V4- ICTEST EQUiP $ 4.95
BK1069 VERTICAL BEAM & TRIA NG LE ANTNS $ 5.50
BK7368 VHF ANTENNA HANDBOOK $ 4.95
BK7370 WEATHER SATELLITE HANDBOOK $ 4.95
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YAESU ELECTllONICS CORP.,

I 5954 Down~Aw:.• Paramount, CA 90723

EASTERN SERVICE CTR.•

9812 Princeton-Glendale, Cincinnati, OH 45246

e ralllO.
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Left to Right
Top Row: VP-150 Dummy Load/Wattmeter; Sp·10IPB Speaker/Patch : FT·ta1E 150·10M Transceiver with YC-601B Digital
Display/Frequency Counter: FV·l01B External VFO; YO-l0IB Station Monitor; FTV·250 2-Meter Trann.rter; FTV-650B 6
Meter 'rreoeverter: FR-l01 Digital 160M-10M Receiver; FL·l01 All Barn:l Transmitter.

Row 2: FRG-7 General Coverage Receiver; FRG-7000 General Coverage Digital Receiver: FP-301 13.HYDe Power Supply;
FT-301 Solid State 15O-10M rrenecefver: FV-301 External VFO: FT·301 0 Solid State Digital 160-10M Transceiver; FP·301 0
l3.aVDC Power Supply with Clock & Identifier; YO-301 StatIon Monitor; Fe-301 Antenna Coupler: Ll-301 landliner Phone
PatCh; FP-4 4A Power Supply.

Row 3: FTV·901 Three Band Transverter; FV·901DM Synthesized Scanning VFO; FT·901DM 160-10M "The Smart Radle)"
Transceiver; yo-901 Station Monitor/Analyzer; FC·901 Antenna Coupler: SP·901P Speaker/Patch; QTR·24 World Clock;
VH·55 Super Soft Headset; YD·844A Hillo Imp. Desk Microphone ; VD·148 HI/lo Imp. Flexible Neck Desk Microphone.

Row 4: FT·202R Hand Held 2M Transceiver; VC·500E High Precision Frequency Counter; FT·227R 2M FM Mobile Tran.·
celver "The Memorizer"; FT·227RA 2M FM Mobile Scanning Transceiver·4 Memory ; CPU·2500R/K 2M FM Mobile Com
puterized Transceiver ; FT·7 20W PEP Mobile Transceiver; FT-225RD 2M All -Mode Digital Transceiver; FT-625RD 6M All·
mode Digital Transceiver.

Row 5: VM·24 Speaker/Microphone (FT-202 Accessory) ; VM-2500 Keyboard Microphone; FFDX-50 52Ohm low Pass Filter.
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