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Features:
• T w o rugged Eim ac 3-50QZ

grounded grid triodes
• Pi-L plate c ircuit with silver plated

tank coi l
• Resonant ca thode pi inpu t ci rc ui t
• Maximum lega l input o n all modes
• Price: $1195 .00
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A ne
edition of the wo

most famous linear ampli I
T:e 2K Classic represents the culmination of fifteen years e xperience In d eveloping,
manufacturing and improving the 2K series. It remains as always a "workhorse" ,
e ng ineered and built to loaf along at full legal power for days o r weeks without rest. A
look inside s hows why! No expense ha s been spared to make the 2K a truly "Classic"
Amateur amplifier. Heavy duty, top quality co mpo nen ts along with its rugged
cons tructio n assures you of trouble free operation. The 2K Classic offers engineering
and features second to none. It will put your signal on the airwUh greater strength and
clarity than you e ver dreamed possible. The 2K Classic operates on all amateur bands.
80 through 15 meters (export models indude 10 meters).

~~/// IKD 5 ...Another tine member of lhe famous Henry Radio I.mlly 01 . uperior.v/II" - ampUfle". And we're .tlll convinced that It'. the worid'.lIne.lllnear In
It. cl . ... The 1KD-5 was de.lgned for the amateur who want. the quality and depend.blllty of Ihe
2KD-5 and 2K·4, who m.y prefer the .m.ller.lze,lIghter weight and lower price .nd who wlll ..ttle
lor. little Ie• • power. Bul m.ke no ml.take, the 1KD·5 I. no . louch. It. 1200 watt PEP Input (100
watt PEP nominal output) along with II••uperb operating characteri.Uc. wllI.tllI punch out cle.n
powerlul .lgn.I• ..••lgn. l. you' l be proud 01. Compare tt••peclficallon.,n. fe.ture. and It. nne
componenl••nd we're . ure you will .gr.. lhat the 1KD·5 I• • • uperb v.lue .t only $695.

J)/p1 2KD-5 W. h....a been .ugge.tlng thai you look In. lde .ny amplifier belora you
'//11" buy It. We hope th.t you will . If you Mlll t Ihe lid" on a 2KD-S you will ...

onlY the hlghe.t qu.llty, he.vy duty component••nd c.reful workm.n.hlp...• ttrtbule. th.1
proml... long III. of conllnou. operation In .ny mode.t lull IIt9.1powar. The 2KD·51.a 2000 watt
PEP Input (1200 w.tt PEP nominal outputl RF IIne.r amplifier, covering tha 80, 40, 20,.nd 15 meier
.mateur bands. It oper.te. with two Elmac 3-5002 gl... envelope triode• • nd • PI-L pI.le circuit
with . rot.ry ~Iver plated I.nk coil. Price $945.

And don't forget the re.t 01 the Henry lamlly ol amaleur .mpllflers...th e Tempo 2002 high power
VHF amplllier .nd the broad line 01 lop quality .olld .Iate amplllier• . Henry Radio al.o offer. the
3K· A lind 4K·Ultr••uperb high power H.F. • mpllfler. and a bro.d line of commercial FCC type
. ccepted .mplllle,. tor two way FM communlc.tlon. covering the r.nge 10 500 MHz.

********************************
* .9iuu}(lnrl'~u/J *
* d ** A brand new "super" Iinear... the 3K Classic! Designed for the most critical *

Amateur Radio operator...the Individual who wants and appreciates owning* th e finest. Available in spri ng 1981 . f C C ~W'OV~lpf"'<1mq *
**************************** ****

'- .-.

HenrIRadio
p,.0Cft ...o,eo:t '0~ ...,........ _oce

1

2131821l-1234
71 4) 772-9200
816) 679-3127

will occupy
SO' Dec. 1. 19801,~~ng With a new

p leaSe nO~~i: hBadquarr~r~db~hone number.
our ne w:ngeleS addresS 2050 S. Bundy Dr. , Los Angeles. CA 90025

LOS 931 N. Eucl id, Anaheim, CA 92801
BUller, Missouri 64730
TOll fREEORDER I UMBEI.: IlQJI421.flli31
FOf an sliltes u eepl ~l,tornoil

~ht reseeets please eall eeuect 011 our leg ula, numbers
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INEXPENSIVELY SUPERIOR
The 082000 K8H isthe lowest
priced Hmterminal available
with these advanced features:

NEW YEAR'S SALE
082000 .. t395

CALL us FOR DETAILS

• TX/RX operation on Baudot and ASCII RnY plus Morse Code (Morse RX optional)

• Integrated keyboard and video generator allows editing of transmit text

• Full 24 line by 72 characters per line display

• Bright/dim display of characters differentiates between TX and RX display

• Morse rece ive option may be added at any time

• Separate ON identi fication key for RTTY operation

• Status line on top of screen shows terminal operating conditions

• Pretype transmit message into 255 character bu ffer; edit before transmitting

• 2 programmable "Here Is" messages

• Word-wrap-around prevents word splitting at end of display line

• Word mode allows edi ti ng of text to be transmitted

• Quick Brown Fox and RYRY test message keys

• Small size metal cabinet gives effective RFI shieldi ng from transmitters

• Loop compatible RTTY connections and plus or minus CW key connections

• 110 and 300 baud ASCII

• 45.50.57.74.100 baud Baudot

• 1-175 wpm Morse transmit

• 1-175 wpm optional Morse receive

• 120/240 v. 50/60 Hz power

• Internal CWside-tone
• UnShift On Space for Baudot

• Keyboard Operated Switch

• SYNC idle for RnY

• One year warranty

Write or give us a call. We 'll be glad to send you our new RTTY ca talog.

HAL COMMUNICATIONS CORP.
Box 365
Urbana, Illinois 61801
217·367·7373

For our European customers. contact: Richter & Co. 00000
Hannover 1 _ 1. E.e. tnteretco. 68 16 Bissone/ l.uqanc - Radio
Shack ltd , London NW6 3AY - Erik Torpdahl Telecom. OK 3660
s tenrose Denmark

OS2OOO KSR $499.00
ESM-914 Video Monitor $169.00
MR2000

Morse receive option....$159.00



$59.95
Model l/ U 144

PLUS:
_ Sld r~-o!-l~e-a"·0.40S ' er~t

_ s~" completmg clors aM claShe s
_ Both clo r ana daSh memory
_ 'a mb.c •• ym g .."h an, sQu.ere

p a<1m.
_ 5·50 "'pm
_ Sp. ecl. ,Olume, 'on•. rune ana

",• •ghl co"',olS
_ S.aerone and 'P. ...,
_ Lo", CurteM d'a,n CMOS baue"

op.,. r'on-po,rable
_ D.'u, e qua rrel 'IO ch lac los fo' 'ey

109 and ou'pu t
_ Ke ys g1lcl O'OC> aM 'o " d sra 'e " gs
_ W IR E D AN D Tf STED~

GUARANTHQ _! [S5 SA T Y

MESSAGE

MEMORY KEYER

ELECTRONICS, INC
110& RAND BLDG. ~ "

BUFFALO NY 14203

• Self·comp'ellng dOlS and das hes
• BO/h dot and dash mem ory
• Iambic Keying wilh any squeeze paddle
• 5-SO w.p_m_
. Speed. volume. lone. tune and weight contro ls
• Sidelone and speaker
• Lo w curre nt d rain CMDS batrery OfWra lion-porrable
• Delu.e quarrer-in ch ja cks lOi keying and autpur
• Keys gr id block and solid ligs
• WIRED AND TESTED FULL Y GUARANTEED-LESS

BA TTERY

• Self·complelmg do ts and dashes
• BOlh dol and das h memory
• Iambic Keying wilh any squeeze paddle
. 5-50 w.p ,m.
• Speed, volu me, rone, fune and weight con/rols
• S,defone and speaker
• Lo w cu rrent dra in CMOS baflelY ope rat 'on- portable
• Rear pa nel Jack lor au.il'ary power
• Delu.e qualter-mch lacks 101 keymg and OUlpUl
• Keys g1id bloCk and solid figs
• WIRED AND TESTED FULL Y GUARAN TEED- LESS

BATTERY

• Speed, weight, lone, _olume tune cont rols '" s,delone and
speeker

• Sem"aulomat,c " bug " opera l ,on '" sl la lgflt "eymg-rear
panel SWitch
Lo w curreflt dra'" CMOS barrer~ operatlon - por lab le
Oelu .e quarter 'n Ch laclo . tor ke ~ in g and ou tpul
Keys gnd block an O' sol,d Sl al e "gs
Wired and tesleO'-lull~ gua ranteed-less balrefy

$69.95

.... .,. "'"" "'......,",-. ..",

• !.~I. !I:

•
• • ..• > ,.~ ...

."~
• •

.",. ",. ,,'t, . ,: .
SPEEO VOl UMt-•.. .~.
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Mod~1 /I TUO I

Model U-Z84

RAe
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F••tur••:
• Ad,anced CMOS me"ag" memor~

• T.." (50 cn", eocn l message
storage

• Repu , lunC ',on
• R"COld, . 1 8n. , p..~-ple ¥; Oac~

a re n, .~
• Long..' mess. ge capac,r ,

f . ample Send CO CO CO Ox de
WB2 YJM WB2 VJM K - t~en play
s~coM m~S Sd9~ on co"'ac ' -oe
WBnJM OSl N Y NY 579 579 Paul
Paul K

_ Uu rOt oa,1y OS Os 0' con .. ,rs

• ' Sta te-o l-the-Art CMOS Cilcuitry
• • Three chOices 01 Message Sl olage

• A. Two (SO chal acteFeach)
message slorage

· B FOUl (25 cnerecter eaCh)
message storage

.c. One SO Chalec!ar and
Iwo 25 characler message
srolage

• Records at any speed-plays al
any speed

• Memory operaM g LED
. Use 101 daiiy OSO or COnteSIS

MOD EL TE133 - same as TE144 wilh wgr and l one contro l m ternal, less semi-
au to keying, 549.95

MODEL TE122 - same as TE1331ess wg t, tune. solid state ~ eY l n g $36.~

AT YOUR DEALER O R SEND CHECK 0,11 MONEY ORDER.
Plus $2.00 S IR NY Res add talll

Features:
• Slale'o l -the-Arr-CMOS Circu,try
• Cho ice 01 Message Slorage

· A Si x 50 ch8racter messages
• B Twel~e 25 cha racter messages
' C 2 7 combinal 'ons 01 message
C programmmg

• Records a l any speed-plays al any speed
• Memory operatmg LED
• Use lor daily OSO Or contests

$89.95

Features: Deluxe CMOS
Electronic Keyer

• Sfale-of-lhe-arf CMOS crrcuury -
• Sell compiellng dots an O' dashes •
• Both dot and dash memOiY •
• IA MBI C . eymg w,th any squeeze paddle .

5-50 wpm •

Features:

"BRAND NEW"

<,!. ..0 " CHAMPION MESSAGE

INFO
• ii i il l ~\l,.

MEMORY KEYER, ' '·1 ....:" ,.c ..
• • Model TE-292
If Mi :t" 'VOLUME,,",

$125.95..... "'"
..... .,,'-

PLUS:-

Advertising Offices:

Subscription Rates

73 Magazme IISSN 0098-9010) is pub
lis hed monthly by 73, Inc" 80 Pine
Street, Peterborough NH 03458_sec
and crass postage paid at Pelerbo<.
ough NH 03458 and at additiona l mail
ing oflices_Copy'ight (c) 1960 by 73.
Inc. All lights ,esef'l oo. No part 01 this
publicat ion may be replinted or other
wise 'ep'oduced withoul written per
mission flom the publisher. Microfi lm
Edition_Univers ity Micro film. Ann
Arbo' MI48106

To subscribe,
renew or change

an address:

Pine Street
Peterborough NH 03458

Phone, 6()3.924.3E!73. 924·3874

Editorial Offices:

Elm Street
Pete'borough NH 03458

Phon'" 603-924-7296

Write to 73 Magazine, Subscriplion
Department, PO Box 931, Farmingda le
NY 1173T_ Please include an add'ess
label,

Manuscripts

W,ite to 73 MagaZine. Subscript ion
Department. PO Bo. 931 , Farming
dale NY l1T37 . For renewalS and
changes of address, Include the ao
d'ess labe l from your most recent
issue of 73, For gift subscriptions. in
clude your name and address as weli
as those of gilt recrotents. Postmaster:
Send fo'm J/3579 to 73 Magazine, Sub
scription Services. P.O. Box 931. Farm
ingdale. NY 11737_

Elsewhere:
Callada - $2T .OOll year only , U,S,
nmds. Foreign surface mail-$35.00/1
yea, only, U.S_ rceos. Foreign air
mail -$62,OOIl yea, only , U,S_ lunds,

Elm Street
Pete'borough NH 03458

Phone: 603-924·7138

Subscription
problem or
question:

Circulation Offices:

Contribut ions in the form of manu·
SC, lpts with drawings and/or photo
graphs are welcome and wil l be con
sidered ux possible publication. We
Can asSume no responsibi lity for loss
or damage to any material, Please
enclose a stamped, sett.accressed
envelope with each submiss ion. Pay·
ment lor thS use of any unsolicited
materlai wilt be made upon accep
tance. All cont"but lons should be di·
rected to the 73 edi toria l omces.
" How to Write for 73"' guidelines are
a_ailable upon request.

In 1M United States and PO"S~sions:

One Year (12 issues) $25_00
Two Yea's (24 issues) $38.00
Three Years (36 issuesl $53.00
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Emergency Tone Alert System
, W B5UVC. WB5ASA. WB5PRD 42

WWV·to-SQ.Meter Converter
N7BH 48

Cheap and Simple
- you r bd SIC 1l6-Y, 25-A power supply. WA9VlK 50
Direct Printing FAX
-c part III , It'~t mll and operation W B8DQT 54

Unplug It, Dummvt
-s,d ety tor the trdvelmg ham WB95KX 58
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Don't Be Sunk by Heat Sinks
-a pai nless introduction to heat-transfer physics

....... . . WA40SH

Tracker-The Ultimate OSCAR Finder
~ , WD8DRK, K8UR

You Still Haven't Built a Logic Probe!
~ - try this one . . . " .. ' v ergo ns

VHF Contesting
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Sell 'Em with Slides
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8&

88

100

104

108

-lUTAN
•,

." ""
_. ~

Power Plus for the Omni
- Impro vml!l on Ten-Tee's power supply
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QRZ Sunshine
-buddmg solar-powered repeaters. _ . WBlHXY
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114

120

12&

129
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132

146
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Well . .. 1Can Dream, Can't I?

Continued on page 152

•

ment 01 a completely different
world .

BOMBSHELL IN TAIWAN

In addit ion to my talk 10 the
China Youth Association sebec
uled in the Grand Hotel, I was
also called upon to speak briefly
to several hundred members 01
the electron ics industry on Taj ·
wan at a business oreaetast . I
made all the papers wilh my
short talk.

Without putting you through
the complete text of the talk, I
got their attention by saying
I latly that Taiwan's electronics
products , wh il e impressive,
were not by any means state 01
the art . I pointed ou t that Taiwan
was In the pos ition of having to
import technology from Japan
and the US and was depending
entirely on being ab le to pro-

by Bandel Linn K4PP

est offic ial circ les. I'm available
to fly over there and dea l direct 
ly, should that be benetlclal.
Sure, I'd love to have a week or
two 01 DXing from China, but I
have too much going on these
days for that, so perhaps we can
work on longer range plans lor
getting amateur radio mtro
duced. I know that a number 01
DXers will be glad to help out,
should anything start to break
loose. Lloyd Colvin (W6KG) and
his wife Iris (W6QL) would be on
a pla ne to morrow if t hey
thought it wou ld help.

The trip to Asia was, again,
lantast ic and I'm sorry that
more of you did not have the
t ime to go along. Those who did
had the t ime 01 thei r lives. I did
write about it and invite all of
you 10 make the trip ... and it
was certainly a barga in, with
first class ho tels everywhere,
wonderful meals, and the exci te-

-_ _ ....""..... It -

4•

In this I found that the prob
lems of dealing with China are
quite different from dea ling with
most other countries lor, de
spite the impress ions we have
been getting from our media, no
one person is in charge in China.
There are many factions, all
jostling for more power, and the
cou ntry is thus run by commit
tee. This probably goes a long
way towards explaining why
they seem to be about a hundred
years beh ind us.

Despite all these problems, I
am going to start work on the
situation and see what I can do
to get some interest in the high.

to doom any effort to failure.
Bureaucrats exist by adhering
to rules, and their greatest lear
is mak ing a decision or propos
Ing some idea which is contro
versial and could thus ref lect
poorly on their record.

STAFF
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Group B

ILvldMEltIWll' V!S4Wired and rested: $79.95

TEST·TONES: TOUCH-TONES: BURST TONES;
600 697 1209 1600 1850 2 150 2400

1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350

..COMMUN/CAnONS SPEC/AUSTS
426 West Taft Aven ue. Orange . California 92667
(800) 854·0547/ Californ ia: (7 14) 998·302 1

• Frequency accuracy. ± I Hz max imum - 4O"C to + 85°C
• Tone length approximately 300 ms. May be lengthened,

shortened or eliminated by changing value of resistor

• Frequency accuracy. ± . 1 Hz maximum - 4CfC to + 85°C
• Frequencies to 250 Hz available on special order
• Continuous tone

67.0 XZ 9 1.5 ZZ 11 8. 8 2B 156.7 5A
7 1.9 XA 94 .8 ZA 123.0 3Z 162.25B
74.4 WA 97.4 ZB 127.:} 3A 167.96Z
77.0 XB 100.0 IZ 131. 838 173.8 6A
79.7 SP 103.5 1A 136.54Z 179.9 6 13
82.5 YZ 107.2 1B 14 1.3 4A 186.27Z
85 .4 YA 11O.9 2Z 146 .2 4B 192.87A
88.5 YB 114. 82A 15 1.45Z 203 .5 1\t1

Group A

• All tones in Group A and Group B are included .
• Output level flat to within 1.5db over entire range selected.
• Separate level adjust pots and output connections for each tone

Group.
o Immune to RF
• Powered by 6-30vdc. unregulated at 8 rna.
• Low impedance . low distortion. adjustable sinewave ou tput, 5v

peak-to-peak.
• Instant start-up.
• Off position for no tone output.
• Reverse polarity protection built-in .

OUf new Universal Tone Encoder lends it 's versatility to
all tastes, The menu includes all cress. as well as Burst
Tones, Touch Tones, and Test Tones. No counter or test
equipment required to set frequency-just dial it in. While
traveling, use it on your Amateur transceiver to access tone
operated systems. or in your service van to check out your
customers repeaters; also. as a piece of test equipment to
modulate your Serv ice Monitor
or signal generator. It can
even operate off an
internal nine volt
battery, and is available
for one day deli very,
backed by our one
year warranty.

Food for thought.



LOOKING WEST
Bill Pasternak WA6fTF
clo The Westlink Radio Network
Suite 718
7046 Hollywood Blvd.
Hollywood CA 90028

FIGHT BACK

Have you ever heard of David
Horowitz? No, David Is not an
amateur radio operator. David
Horowitz is the host of a weekly
syndicated NBC television pro
gram called Fight Back. David is
the author of a new book of the
same name, and, in my opinion,
It's the best book on consumer
awareness I have ever set my
eyes on. Basi cally, It tells you
how 10 avoid getting ripped off
and what to do If you are. I won't
t ry 10 review the book here, but
it's more than just another con
sumer awareness volume. I will
te ll you the same thing I told
David a few weeks ago when I
happened to run into him at the
NBC studios in Burbank:
" ThaI's one heck of a book! " If
you ever have been ripped off or
If you want to be sure it never
happens to you, then read Fight
Back.

CALIFORNIA VS. THE
PAY·TV PIRATES

On October r et. 1980, c enter
nla Governo r Jerr y Brow n
signed a law Into the state
statute books which this author
feels is one of the most Irrespon
sible pieces of state legislation
ever enacted. In fact, by the time
you read this, the law may be a
th ing of the past, this because
many people have vowed to
fight it on various grounds. The
law I speak of is called Section
593e of the California Sta te
Penal Code. It makes it a crime
for any person "who for profit
manufac tures, distributes, or
sells any device, plan, or part for
the knowing purpose of facili tat
Ing an unauthorized Intercep
tion or decoding of subscription
television signalS." Additional
ly, it provides for a jail term of up
to 90 days and/or a fine of up to
$2500 per count on any convic
tion. Not a bad law, you say? I
quite agree. But not a law for
California or any other state to
enact.

Here, again, we see the clas
sic example of a state trying to

usurp the jurisdiction of the fed
eral government . Un less the
Communications Act has been
rewritten without anyone notre
ing, the role of the FCC In such
matters has been clearly de
f ined for years. It Is not the pre
roga tive of California or any oth
er state to try to usurp that
which is governed by federal [ur
tsotcnon. But neither our Gover
nor nor State Assemblyman Mel
Levine, who sponsored the bill,
seems to have bothered to read
the Communications Act or any
subsequent FCC interpretation.
They never bothered to consult
the findings in the Cerritos tow
er cese in which the government
stated speci fically that it had
Jurisd ict ion over rad io communi
cation, and, in effect, told Cali
fornia to keep it s nose out of the
FCC's business. No, our state
legislators failed to do their
homework. If they had, they
would not have permitted them
selves to get caught in what may
well become a " Catch 22" sttua
ttcn

No, I am not on the side of the
cev-rv pirates. I want this clear
from the start . I understand the
intricacies of pay-TV, the most
important of which being that
for subscri pt ion television pro
grammi ng to survive, the com
panies that provide such ser
vices must be assu red that they
will make a profit. II this aesur
ance is destroyed because o f
widespread piracy of such ser
vices, then subscription televi
sion will Iail, and eventually there
will be nothing left to pirate.
However, I do not think that the
solutions now being addressed
are the proper ones. Laws are
only as good as the enforce
ment that goes with them. In the
case o f th e Cali forn ia oren
nance, most lawyers with whom
I have consulted agree thai the
federal government, not the
state, ls the governing body,and
that 593e was nothing but a lot
of wasted effort.

Further,l have to question the
concept of getting federal laws
passed to protect subscription
television. While the Commis
sion may be good at generating
rules and regulations to govern
just about every eventuality oc
curring in the electromagnetic

spectrum, their record on en
forcement leaves a bit to be de
sired. And . . . what's to keep
someone or some group from
challenging such laws. the re
sull of which is a court battle
that will last years and cost us
taxpayers. No. my feeling is that
there is only one answer to the
problem of pay-tv piracy, and
that answer is technology.

The major problem, as I see It,
comes from the fac t that the me
jori ty o f subscription television
systems are just too easy to
pirate. As with anything else ,
when the systems were cevel
oped, the cost factor of the evs
tern was one of the prime con
cerns to those developing it.
Therelore, with but one excep
tion, the cey-rv encoding sys
tems of today are so simple to
decode that a high-school stu
dent with only a bit of knowl
edge in electronics can over
come them. In fact, if you know
how to read and understand a
composite TV video waveform,
there Is no way for you not to
figu re ou t how a given subscrip
tion te levision system works.
Once you have this knowledge,
you are hallway home.

The key to combatting sub
scription TV piracy then be
comes one of developing a pay·
TV encoding system so complex
as to make piracy uneccnomt
cal. In the end , it comes down to
simple economics. If it's cheap
er to purchase a pirate decoder
than to pay the monthly sub
script ion fee, then such decod
ers will become as fashionable
as linear amplifiers for CB. But,
should the subscription televl·
eion services finally get togeth·
er and, with their collective re
sources, develop a highly com.
plex encoding/decoding eve
tern , one socomplex as to make
illegal decoders ncn-cost-euec
live items, they can ensure the
longevity of subscription tele
vision in this nation.

Frankly, I suspect that the op
posite will happen. I feel that
most subscription-TV services
are themselves such bureaucra
cies that they cannot see the
forest for the trees. They will
probably continue their court
battles. They may eventually ob
tain the federal laws they seek
to theoretically curtail the man
ufacture and distribution of
such devices. In the long run ,
they will be the losers. I need on
ly point to the t o-meter amplifier
ban to make my point. The only
one who tells us that the ampli·
tier ban Is a success is the FCC.

You wouldn't know It by usten
ing to 11 meters and hearing op
erators extol the virtues of their
new " Super Whizbanger 10K"
and such. II the subscription-TV
people want a Quick solution,
leave it to the engineers to find
it. Keep trying to change the
laws, and they will only develop
the same black market for de
cod ers that now exists for CB
noears.

I doubt if it will ever be possi·
bte to curtail the piracy problem
completely.There will always be
an individual somewhere who
will figure out even the most
complex of systems and find a
way to beat it. Sort of like those
who sit for hours trying to break
the "top-secret" control codes
on remote-base and repeater
systems. But, they are a minor
ity and as long as they cannot
produce a ccst-ettecnve prod
uct to mass merchandise, they
are no real threat to the survival
of oev-rv. A few years ago, I pre
dieted to a friend that this prob
lem would occur. I based my as
sumption upon my understand·
ing of the current pay.TV eve
terns and human nature. Now,
three years later, I find that I am
correct.

Here, in Ca.lifornia, and else
where, the problem with sub
scription TV piracy is growing.
and, as I predicted then,the pay
TV people are grasping lor
straws in trying to solve it. Yet,
the answer is in front of them. It
will cut deeply into corporate
earnings in the short term, but
will give them long-term secur
ity. Let's see ilthese bigwigs of
high finance are smart enough
to realize this and initiate a tech
nological change. If they're the
typical bureaucrats I think them
to be, I doubt if they will. In the
end, you and I witl pay the price,
as cases are fought with our tax
dollars. Even those 01 you who
do not have subscription televt
sion will be the losers if this hap
pens. Maybe we can at least
start the ball rOiling to forbid the
use of our tax dollars for use in
such litigation. Frankly, if the
pay-TV people want protection,
then they should be prepared to
foot every penny it costs. If this
means that it will cost their sub
scribers more, then so be it.

By the way, I am one of this
nation's pay-tv subscribers and
want to see subscription TV sur
vive. I enjoy our HBO service and
feel that it's worth the monthly
service fee. III wanted to pirate

Continued on page 149
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NEWTEN-TEC
OMNI-C 9Band 'li'ansceiver+HERCULES Solid-State KW Linear

Experience SUPER RIG .t your TEN-TEC dealer, or write for full details.

TEN.TEe SUPER RIG IS READY. For every band, every band
cond ition. With the latest In solid-state hI technololl)l, the latest
In features . To make co m m unica tions easler, more rellillble _
super.

OMNI·C
The new model In this famous series. With new coverage and new features
to make it better than ever!
All 9 HF Bands. From 160 through 10 meters, including the new 10, 18
and 24.5 MHz bends. Coverage you C3n live with-e-for years and years .
3·Mode. 2.Range Offset Tuning. OHset the rece ive r section or the
transmitter section or the entire transceiver! In 2 ranges: ::!: 500 Hz or ::,;: 4
kHz. For complete flexibility in fine tuning. a DX work, or net operations.
Selle n Reaponee Curves. Four for SSB, three for CWo With new
switching to se lect the standard 2.4 kHz filter, o ptfona l Ld kHz SSB filter,
500 Hz or 250 Hz CW filters, and standard 450 and 150 Hz CW acnce
audio filters. Up to 16 poles of I~f filtering plus audio filtering to handle any
situation.
Built-In Notch Filter a n d Noise Blanker. Notch is variable from 200
Hz to 3. 5 kHz with 0 depth of more than 50 dB. New noise blanker reduces
ignitiOn and line noise . Both sta ndard equipment.
" H a ng" AGC. New, smoother operation .
S u p e r Specs. Optimized sensitivity -a balance betwee n dynamic range
and sensitivity (2 /LV on 160 to 0.3 /LV on 10 meters) Greeter dynamic
range: better tha n 90 d B. And a PIN diode switchable 18 d B attenuator.
200 watts input on all band s! 100% duty cycle on all bands for up to 20
minutes.
Super Convenient. Built ·ln VOX with 3 up-front controls. Built·ln PTT
control at fro nt and rear jacks. Built-In Zero-Beer switch puts you on exact
frequency. Built-In Adjustable Sidetone with variable pitch and level.
Adjustable ALe for full control lrom low power to full output. 2·Speed
Break-In. fast or slow speed s to fit operating conditio ns. Built-In Speaker
eliminates desk clutter Automatic Sideband Selection -reversible.
Super De sign. All So lid-SUlte and Broadbanded-from the pioneer,
Ten -Tee. Modular plug-in circuit boards. Functional Styling with convenient
controls, full shielding. easy-to-use size (5*~h x 14V..~w x 14"d ).
S u p e r Hercules Com pan io n. Styled to match, plus separate receiving
a ntenna ca pab ility, p lus transceiver front panel control o f linear' s
bandswitching (one knob does it a ll) .
Full Acceslilory Line including filters, remote VFO, power supplies.
keyers, microp hones, speech processors, antenna tuners-all in matching
color.
Model 546 OMNI·Sertes C . . . . S1289

HERCULES
Amateur Radio' s first IuD break-in solid-state kW linear ampbfier. Wlih the
reliability you'd expect lrom the pio neer in high-power solid-state
technology- TEN-TEe.
All Solid-State. No tubes. Instead, HERC ULES uses two SOO-walt push-pun
solid-state amplifier modules with an output combiner. Super solid.
Broadband Design. No knobs, no tuning. From the pioneer, TEN-TEe For
fast, effortless changing of bands. Super easy.
Automatic Bandswitchlng when used with OMNI (the OMNI bandswitch
also controls HERCULES bandswitching through a motor driven stepping
switch). Super convenient.
Full Break-In. HERCULES puts the conversation back into high power CW
operation-you can hear between every character you send.
Full Coyellilge. 160 through 15 meters plus four "AUX" positions for In-meier
conversion by owner and future band additions.
Full Gallon. 10CX) watts input on al/ bands, 600 watts output, typical. Built-In
forced-air coobnq. Driving power: 50 watts, typical. Adjustable negative ALC
voltage. 100% duty cycle for SSB voice modulation; 50% duty cyde for
CWIRTTY (keydown time: 5 minutes rnax. ] Continuous carrier operation at
reduced output.
Full Protection. Six LED status indieato~ continuously monitor operating
conditions and shut down the amplifier whenever anyone exceeds set limits
(the exciter automatically bypasses the amplifier under amplifier shut-down for
barefoot operation). The six parameters monitored are: 1) overdrive; 2) im
proper control switch setling; 3) heat sink temp.; 4) SWR; 5) overvoltage/over
current; 6) rf output balance. Two meters monitor collector current, voltage, and
forward/reverse power. And a highly efficient automatic Ine oo/tage corredion
circuit (patent applied for) eliminates the need for selecting transfonner taps,
prevents applying too high a voltage 10 final amplifier devices. becomes
operative under low tine conditions.
Super Power Supply. Provides approximatelv 45 VDC @ 24 amperes,
operates on IOS/ 125 VAC or 210/250 VAC. Tepe wound transformer and
choke reduce weight (SO lbs.) and size (7 W'h x 15%"w x 13Wd). Separate
enclosure.
Super Styling. Designed to match OMNI, the HERCULES has the same
height as OMNI, plus matching ball and matching colors. The front panel is
simplicity in itself with two push-button switches (power and mode) plus two
knobs (meter and bandswitch), and a " black-out" monitor panel (when unit is
off, meters are unobtrusive). Amplifier size is 5%"h x 16~w x 15 W d.
Model 444, HERCULES amplifter & power lJ up p ly, • . . $1575.



CONTESTS

CALENDAR
Zero District aso Party
Hunting LIons in the Air
73's International 160-Meter Phone Contest
Michigan ARP Club CW Contest
ARRL VHF Sweepstakes
aRP SSB aso Party
FRACAP Worldwide Contest
Texas aso Party
ARRL Novice Roundup
CWSP International OX Competition
aCWA aso Party-CW
ARRl. OX Contest-CW
1981 SSTV Contest
ARRl. OX Contest-Phone
aCWA aso Party-Phone
Bermuda Contest
CARF Phone Commonwealth Contest
European OX Contest-CW
European OX Contest-Phone
European OX Contest-RTTY

2nd ANNUAL INTERNATIONAL
16Q.METER PHONE CONTEST

Sponsored by 73 Magazine
Starts: 0000 GMT January 17
Ends: 2400 GMT January 18

This is the second annual
ten-meter contest sponsored by
our magazine. The object is to
work as many stations as POSS!-

Continued on page 155

ipants. Participants should
send their logs not later ttian 30
days after the contest to: Con
test Committee-Hunting lions
in the Air, lions Club of Rio de
Janeiro Arpoador, Rua Souza
Lima #310, Apt. 802, 22081 Rio
de Janeiro RJ Brazil.

ENTRIES:

Keep a separate log for each
mode, Each participant will note
in the logs the callsign and Infer
matron exchanged. c onurme
tion of con tacts will be made by
comparing the logs of the partie-

AMATEUR RADIO NEWS SERVICEIARNSj
1980 PUBLICATION CONTEST INFORMATION

Mail one copy each 01 any of three Issuances dur ing the period Irom July, 1979,
through July. 1960, to:

Amy Gamson K6PXA, Chairman
ARNS Publicat ion Contest
0034 Gentry Ave,
Nonh Holl ywood CA 91605

Papers will be reView~ by a team of three ludges, Points will be awarded by
each judge Independently based upon the criteria discussed below, Final average
totals will be adjusted up or down based upon a group reevaluation of all papefs.
Al l papers will receive an award and, based upon adlusted point value, will be
ludged OUTSTANDING, EXCELLENT or HONORABLE MENTION, All papers will
also receive a summary critique on their favorable qual ities and lhe judges' con
etrccuve suggestions for Improvement.

Criteria for Judging will include ach ieving the apparent goals of:
• Purpose of pub lication
• interest to readers
• Imagination and attractiveness 01 layout
• Mast, titles, and layout
• Humor and canoons
• Members' involvement and contribution
• Ease of readability of product

The following "housekeeping" Items will be considered;
• Date and frequency of issue
• Name and address ot editor and ctttcere of sponsoring organization
• Uti lization of Af'lNS emblem and ARNS contributions from the Bulletin

(if member)
• Minimal euect wili result from method of reproduct ion unless it ettects the

readabi lity
• Technical articles and recruitingltraininglsubscriber solicitation material will be

evaluated on an appropri ate basis
Decision of the judges will be final. Scores/c ritiques 01 individual papers will be

issued to Individual entrants. Categor ies earned will be publicized.
There Is no entry fee or membership in ARNS required. The contest is interna·

tional and open to all amateu r radio clubs, societies, organizations, groups, etc .. rs
suing periodicals, Inc lude separalerecruitlng, tra ining, etc., material issued incon.
nechon with your paper.

Deadli ne for submissions two wee+< s after receipt 01 this publication.

INFORMATION TO BE INCLUDED WITH
PUBLICATION CONTEST APPLICATION

1. Name of publicat ion
2. Frequency 01 issue
3. First issue date
4, Circulat ion lNo. sent fO members/Complimenta ries)
5. Club dues or subscription rate
6 Sponsoring group (if any)
7. Club mailing addrllss
8. Editor's name, cail, phone number
9. Editor's address

10. Editor's city , $l ate, ZIP
11. Editor: How long this paper? Other paper'S (lis t and how long assoc iated)?
12. Method of printing (olfset, copier, stenCil, spirit)
13. Approximate ccet of printing each Issue
14. Postage
15. Princ ipal objectives 01 your paper
16. Items ludged which you leel are not appl icable to your paper
17. Remarks
18. Amateur Radio News serv ice member?

first-place radio club on each
mode. Certificates will be
awarded fourth· through tenth
place winners in each mode for
single operators. In addition,
each log sent by participants,
radio clubs, or rad io societies
will receive a special certificate.
The contest committee will also
select and award the most ac
tive Lions Club participating in
the contest.

AWA RDS:

Lions Club International will
present awards for si ngle opera
tors for first, second, and third
place on bot h modes, The f irst
place winner in each mode wi ll
receive a trophy, the second
place wi nner will receive a
medallion, and the third-place
winner will receive a plaque, A
trophy will be awarded to the

SCORING:

asos with in the same contl
nent count 1 point, while those
between different cont inents
count 3 poin ts, Score 1 extra
bonu s point for each c so wttn a
member of a Lions Club or Leo
Clu b and 5 point s for a aso with
a member of the Lions Club Rio
de Janeiro Arpoador. Contacts
between Brazilian stations and
members of the Arpoador c lub
will count only 2 extra poi nts.

same station on each band may
be counted. Remember that
phone and CW are counted seo
arately!

EXCHANGE:

RSm and sequenti al aso
number. Whe n contact s are
made with Lions and Leos , the
name of the Lion s Club or Leo
Club contac ted should be clear
Iy identif ied.

Jan 3-5
Jan 10-11
Jan 17·18
Jan 17·18
Jan 17·18
Jan 17-19
Jan 18
Jan 24·25
Jan 31 ·Feb 8
Feb 2·3
Feb 14-15
Feb 21·22
Mar 7·8
Mar 7·8
Mar 14·15
Mar 21·22
Mar 21·22
Aug 8-9
Sep 12·13
Nov 14-15

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

HUNTING LIONS IN
THE AIR CONTEST

Starts: 1200 GMT January 10
Ends: 1200 GMT January 11

The contest is sponsored by
Lions Clubs International and
coordina ted by lions Club Rio
de Janeiro Arpoador, Brazil. Par
ticipation in the contest is open
to all duly li censed radi o opera
tors, lion and non-Lton. There
are two modes-phone and CWo
Part ic ipat ion in both modes is
a llowed, but points are counted
separately. All amateur stations
parti cipat ing mu st ope rat e
with in their licensing regulat ion,
Separate categories will exi st
for single operator and rad io
c lubsisocieties. Multi-operators
may part ic ipate, but each prefix
must be lis ted on the log.

Use all bands, 80 through 10
meters, Only one a so with the
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AWARDS ANNUAL 73 MAGAZINE
AWARD ENDORSEMENTS

The end o f 1980 brings to a
close another eventful year o f
enjoyab le operati ng. Award
seekers can now tabulate their
totals and make application for
their annual endorsements for
the 73 OX Country Club Award
and the Worked All USA Award.
To learn more about both o f
these very challenging awards
and the seventeen other pro
grams which accompany them,
turn in your back issues of 73
to my Awards column lor the
months 01 September and Oc
tober. The entire details of the
73 Magazine Awards portfolio
are featured there.

WABP AWARD OF BELGIUM

The UBA Awards Manager,
ON5TO, has announced the very
popular WABP Award Program.
This award is available to n
censeo amateurs and SWL ete
tions. There Is no limit as to
date; there are no band or mode
restr ictions.

To qualify tor the WABP
Award, the applicant must work
and confirm contact with each
of the nine Belgium provinces
on a minimum of two amateur
bands.

Once the requirements have
been met , have your list of con
tacts verified by a radio club ot 
ficial. Do not send QSL cards!

Enclose your verified eocuce
ticn and live (5) IRCs to: ON5TO,
UBA Awards Program, PO Box
634, Brussels, Belgium.

Belgium prov inces include:
WV-West Flanders; OV-East
Flanders; AN -Antwerp; lM
limburg ; lG-liege; LX- Lux
embourg ; NA-Namur; HT
Hainau t; BT-Brabant.

While in Belgium, we have
learned 01 another award fncen
tive which should capture the in
terest of most OX stations, the
Onion Award.

THE ONION AWARD OF
BELG IUM

l icensed amateurs or SWl
stations will lind this award a
considerable challenge . Only
contacts made with the Aalst
section of Belgium will count
and these contacts must be es·
tablished after January 1, 1975,
to be valid.

Continued on page 158

an award tee of $1 .00 or 5 IRCs
to: Mariana ARC of Guam, PO
Box 445, Agana. Guam 96910.

GUAM ISLAND AWARD

I am proud to announce the
very latest award being oltered
by the Mariana Amateur Radio
Club of Guam Island, known as
the Guam Island Award. The re
quirements of the award are
very straightforward . Applicants
must work and confirm at least
live (5) individual amateurs lo
cated on Guam Island.

There are no band or mode re
strictions; applicants must have
thei r li st 01 contacts verified by
at least two amateu rs or a rad io
club secretary. Be sure to give
the usual log book information
plus the name of the operator
tor the contact to count.

Enclose your application and

DIP·MED AWARD

Awarded to any licensed ama
teur, the Dlp·MED Award has no
band or mode restrictions; now
ever, single band or mode ac
complishments will be recoq
nized if requested at the ttme ap
plication is made.

To qualify, HF applicants
must work a minimum of 15
Mediterranean countries includ·
ing 9H Island 01 Malta. On VHF,
only 5 Mediterranean countries
including 9H Malta need to be
confirmed.

To apply, prepare a list of
c laimed contacts Indicating
ca ll sign, date and time in GMT,
the band and mode of operation,
and t he coun try contacted .
Have this list verureo by at least
two fellow amateurs or a local
radio club officia l. Forward the
application and SJ.OO or 121RCs
to: MARL, PO Box 575, Valletta.
Island of Malia.

above. Foreign stations may
substitute the awards lee by
enclosing 10 IRCs tor each
award sought.

Medit erranean countries in
elude: Malia, Spain, Balearic
Is lan ds, Ce uta an d Melll la ,
France, Corsica, Morocco, Al
geria , Tunisia, Monaco, Italy,
Sicily, Sardinia, Greece, Cyprus,
Crete, Dodecanese Isles, Grbeat
tar, Yugoslavia, Albania. Israel,
lebanon, Egypt, Turkey, Syria,
and libya.

last month we reviewed the
very challenging Gozo Island
Award and completely over
looked the very beautiful DIP·
MED Award Diplom a. My eccro
gies to MA RL for this obvious er
ror.

Single-band and mixed-band
endorsements will be given with
each band segment (HF, VHF.
UHF. etc.). Crossband operation
will only be accepted lor OSCAR
contacts. All OSCAR contacts
will be considered only for
VHF/U HF accomplish men ts
even though some of t he
OSCAR satelli tes have receive
frequencies on 10 meters. con
tacts via repeaters are accept
able.

To qualify for either COMPU·
WARD:

App licants with a computer
ized station of his/her own must
contact a minimum of 15 other
computerized stations on the
bands and modes authorized.

Applicants without a comput
erlzed station of his/her own
must contact a minimum of 25
computerized stations on the
bands and modes authorized.

To apply. prepare a list of con
tacts for each award. In prefix
order, list each call worked,
mode utilized, frequency or
band at operation, and date and
time of each contact made. Do
not send OSL cards! Have you r
list of contacts and supporting
QSl cards verified by two fellow
amateurs or a local radio club
otucrat The services of a notary
may be sought if applicants pre
fer.

Forward the verified list with
$4.00 for each award. send your
application to the Oak Harbor
address of Micro·SO listed

communications will not be
recognized for these awards.

~.'""........",_.........---. _ <R..... .JI._.. .... ......... .....

Bill Gosney KE7C
clo Micro·80 Inc.
$-2665 No. Busby Road
Oa/( Hafbor WA 98277

MICIlO-HO'· INC .
PIU:l>l::~

COMPU·WARD ' E? !f. ... )

""_~=oi__.-_ ~'!.. .. ~e-- _ ... .... ...-

COMPU·WARD

As publicized in over 25 indio
vidual amateur radio ououca
ucns throughout the world, the
COMpu·WARDs, sponsored by
Micro-8O Incorporated, are even
able 10 li censed amateurs and
shortwave li steners worldwide.
Emphasis of these award pro
grams is focused on the ad
vancement of both the amateur
radio and computer hobbies
through demonstrated excel
lence in the art of computerized
communications.

Stations applying for tnese
awards mayor may not have a
computerized station of hiS/her
own; however, all stations con
tacted must be computerized,
meaning the contacted station
must have his/her transmitter in
terfaced with a computer, such
as the well-known TR5-80, Apple
II, Commodore PET, Heathkit,
Atari, etc.

To be valid, all contacts must
be made on or after January 1,
1980. There are two (2) awards
being offered: (1) HF bands
29.7 MHz and below; (2) VHF/
UHF-5O.0 MHz and above.

All contacts must be made on
one or any combinat ion 01 the
following modes (including any
modes authorized by the FCC
since the release of this an
nouncement) -RTTY, SSTV,
CW, and ASCII. Crossmode
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ICOM IC2AT OWNERS
SCANNER

Preamplifiers
Also ava ilable-scanners for

Palomar
Engineers

The famous Palomar Engineers
preamplifier has been updated
and packaged in an attractive new
cabinet.

For the SWL there is the P-305
(9-v DC powered) and the P-308
(1 15-v AC powered) featuring full
shortwave coverage . selection of
two antennas . 20 db attenuator .
15 db gain control and on-off .
bypass switch .

For transceivers. the P-3 10X
features automatic bypass on
transmit , adjustable delay for
return to receive . and 350 watt
transmit capability .

"- ,

All models have these features:
• Up to 20 db gain.
• Covers 1.8 to 54 MHz in four

bands.
• Low noise figure .
" Re d u c e s image and

spurious response.
· 8 " x 5" x 3 " . Brushed

aluminum control panel.
Black vinyl cover.

. 8 0 -239 connectors•

. LED pilot.

Order direct or from your favorite
dealer. Model P·305 Receiver
Preamplifier for 9-v DC $77.95.
Model P-308 for 11 5 -.... AC
$87 .95. Transceiver Preamplifier
Model P·3 10X $107 .95. Add $3
shippingfhandling , Calif. residents
add sales tax .

Don't wait any longer to pull out
weak, rare OX.

Box 455, Escondido , CA. 92025
Phone: [714J 747-3343

INCLUDll1.l0 FOR
POITAGE AND HANDliNG PlR IIEM..

FM ADAPTER
CONVERTS EXISTING Hf

TRANSCEIVERS TO
TRANSMIT 10-M FMI

Also ava ila ble on SPECIAL
Kit $34.95

Preassembled S49.95

,.. O. '011 .92
Mcr,ysville, Washing'an 9'270

206.659.<1279
• A Trademafk 01 The Tandy (alp_

PRICE $300
with ",.blnet

" SO FTW ARE PilOVIDED, 2 RTTY P.o_
liI ...m. (C..... tle /Di.k yeroio n) •
ASCIl IBAUDOT Driye, ,oulin• • {p . , m;l.
u.e of " LUST" cr nd " LPRINT" com_
m.. nd . from b...;c) • CW ..nd /'OK eIYe
pr"liI · om .

• HARDWARE REQUIREMENTS: TRS-80
w ith 16K RAM • h l .,nol 1.,min..1 unil
,,,commended (FI..h., TU _1 70. ST_ 6
ekl • AfSK /FSK unit .

• AUT OMATI C CW / ID, AI ,I>e
. la , l /end 01 each I ,a n ~ mi",ion • Eyer y
10 mln u'•• • P,o y"ion 10. quick b. . .. k
(no 10).

• TRANSMITTER CONTROL, T,.. n .mitte ,
lu ,n~ on loH outo moli<o lly YIO
. oftw.. re con',ol • P, ..y i~io n ~ mod. f.. r
q uick b. . ..k.

Supp..,h ..ny '_I" y,,1 5",iol
prinler 0. m..d .m • Baud ,.. I"
k.yb..o,d 5.led..ble • hpan5i..n in_
lerfon n..1 ,equir.d fo, op • •olion 01
.e,iol p,in le ' 0' mod.m,

• BUFFERS, 7 .5 K Moi n lexl buffe, •
P,e _lype d "'.",og,," up 10 7 ,5K

r,0"'ib le . • 2 .5K g . nerol pu'po.e bul.. .

-In t he scanner Or F mode the rig c perc te s
norma lly. In the scanner ON mode the scan
ner locks on on occupied f requency. pouses

10. c prese l l ime (cbcur 5 sec.) and then
resumes scanning (except 225).
-The frequency being scanned is displayed
on the digitol reccc ue (e xcept 225 1(2A1
and Tempo).
-This gives you the abil i ty to ea vesdrop 011

ave ' the be nd withoul lifting c tinge"
When you heo r some l hlng Inte resti ng. you
flip tbe switch t o t he LOCK mode and the
fig is ready 10 tra nsmit.

-~ ....

AED ELECTRONICS
1SO LUCERNE RD., SUITE 12(1 DEpt ...

MONTREAL. QUEBEC, CANADA H3R 2H6
TEL. 514 ·131 ·1293

•

• MO DES, RTTY IASCIl 0 ' BAUDO Tl •
CW'

" REAL_TIME CLOC K, 24 hou, cl.. ck •
Aut..matic upda ting • Tim" d i~p l ay in 
dude~ day. m..nt l> ..nd ye .. "

• SPLI T-SCREEN VIDEO, 12 line 5 re<e ive
le.1 • 3 linfl Ira n5mil I" .. .., p re _lypi_
ng .. me",ag • • 1 lin. d i5pl.. y, ' ea l
tim. d ..ck • SlalU5 di5p la y. d c..n_
linu"u5ly • W..,d-w.ap ping .

• TWO SER IAL PORTS PROVIDED, P..,t
" A" -Inl.rfac• • 10 inl. , nar .. , . " I. , no l
le.mi n.. r uni l • R5-23 2, TTl and 6D
m.... ASCII IBAUDOT •

CRObln
fIllcroProduds

SUPER SPECIAL
KIT PRIC E, REG. ~')9.95

!lPECIAL HOW ~34.95

(TEMPO & 1(2AT PR[ASSEMDlEO ONLY)
PREASSEMBLED, REG . ~ 59.95

SPECIAL HOW 549.95

KE~WOOD TI\7400A. TI\76oo (, TI\7625. TEMPO (S·1, S-1 A, S·2, S5).
KDK 20151\. KOK 2016A,ICOM IC2 2S, MIDLA~D 13·510, 13·513.

CLEGG FM-26. YAESU FT2271\
· AEOcontinues10 e x pend lIS line of quality
seermets.
· AII of AEO's scanners ole custom designed
to Install completely inside of their respee
uve l igs,
· Instollot lon Is simple, Unlike c rher com

petlttve products all AED scanners are de
signed so thai It is totally unnecessary to
CU I any wires inside youl rig durlng lnSlollo·
tlon.
• ... Up.C. B,sa re silk-screened and tin plated
for ec srer and more effecl lve soldering.
- The kit comes complete w ith all ports and
Q detailed lnsrruc tjc n manual Including
schematics.

TRS-80/RTTY
The Crowning Touch

ROM-116
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Marc I. Leavey, M.D. WA3AJR
4006 Win fee Road
Randa lls town MD 21133

Let's start off the New Year
with a look back at some things
we have mentioned In the past
few months.

Severa l months ago, I re
viewed the Jameco JE-610 ASCII
keyboard. One of the troubles I
noted was that, in spite o f adver
t isements procla iming the " full
tze-ctrerecter ASCII character
set ," the keyboard is unable to
generate one code, $1F, as sup
plied, and another, underli ne
($5F), Is om itted from the key
board , although it can be qener
ated with some manipulation. I
related that Jameco acknowl
edged the problem, although no
apparent fix has been o ffered.
Well, take a look at the latest
ads for the keyboard. No longer
is the " full 128-<:haracter set"
c laimed; now the keyboard's " 50
keys generate the 726 ch arac
ter s, upper- and lowercase
ASCII set." Don 't change the
hardware, just the software, or
something like that ! Oh, well.

A lso back a few months, we
reviewed the iRl FSK-1000 RTTY
demodulator. In it, I issued a
challenge, albeit hall-hearted ly,
to tell which button on the panel
was pushed. Well, in response
to the many questions, only the

" 17D-Hz Shift" button is de
pressed. A ll others are in the
" out" position. Study the picture
if you don't believe me.

Now, quite some time back,
eKtendlng over the many eubse
quent months, we have been fo l
lowing the progress of a fi rm
known as Teleprinter Art, ltd. To
my knowledge, no repeat in
quiries to the f irm have been an
swered and, as o f th is writing
date, I am forward ing a good
deal o f the correspondence and
details received to the Postal fn
specters. I w ill try to keep any
one forward ing information to
me informed of the progress of
any Investigation.

About a year ago, we passed
al ong the saga of George Firmin
WA4FSK, who wondered what
weather transmiss ions such as
6622805210053150532304928
66028 06525 06234 05838
mean. Now along comes a note
from Robert Munro in Newport,
R.I., wh o used a book ent itled
Worldwide Marine Weathe r
Bro adcasts t o d ecode the
above. His translat ion reads:
66228 '" Warm front at surface,
weak, and fron tal characteris
tics decreasing. 052 N. latitude,
10 W. longitude, 053 N. longi
tude, 15 W. lati tude, etc. 66028
'" ooast-statronarv front at sur
face, weak, l ittle or no Change.

Fro n ta l c h arac te r i s ti c s dtt
fused. 065 N. lati tude, 25 W.
longitude, etc.

Thanks to Robert for the help.
He wonders if anyone has a
computer program to decode
this type of information. I would
suggest that the data is encrypt
ed In a rat her straightforward
manner and that anyone reason·
ably fluent in BASIC should be
able to put the book 's tables ln
to a program. Ask around your
area.

Wh ile we're ta lking about
computers (slid into that one,
didn't 11), George Gadboi s
W3FEY passes along his contri
but ion in the form o f a UART in
terface for the RCA VIP comput
er. This allows George to use his
VIP, wh ich is an 1802-based
computer, on Baudot and ASCII .
His st raightforward design is
shown in Fig. 1.

George also noted that the
Red Rose Repeat er Association
in l ancaster, Penn., is In the
center of a few two-meter RTTY
repeaters. The Harrisburg mao
chine is on 147.9751.375 and a
" computer li nk" to Eagleville
may be found on 146.2351.835.
Keep up the good work, tenas!

Buu Gorsky K8BG, of car
lisle, Penn., writes in regarding
his Model 15. It seems as though
a non-overtrne, automatic CR/lF
gizmo has been added,and Buu
wants to turn it off! Of course,
with such a device, intentional
overllnes, such as in many plc
tu re s, are Impossible. Well ,
Buzz, there are at least three
nc n-cverune schemes I have

seen used In a Model 15, and
how you defea t it depends on
which one or another you have.
The best I can offer, si ght un
seen, is to look for a lever or
hook that the typing basket tr ips
as it passes the sixty·fifth space
or so, roughly where the bell
would ring . This usually is the
actuator and has a lever which
can be swu ng out of the way.
Perhaps so me of the RTTY nuts
In the Red Rose Repeat er Asao
elation can help you. Wr ite them
at PO BOK 5029, l ancaster PA
17601.

73 does get aro und. A leiter
from John l. Webster 9Y4JWI
8P6KX in Trinidad, asks about
the software to put the 6800
computer on RnY. Well , John,
over the past few years several
separate receiving and transmit
t lng rout ines have been pub
lished in th is column. Copies of
these are still available at $1 .00
each to cover reproduction and
postage. However, these two
have formed the nucleus for a
bigger and far better program, a
full transcelve program for RTTY
with a 6800. Featuring creiceo
able buffers, variable speeds,
and a true FIFO, the program
f its in less than 4K o f memory.
Want more? How about one key
RYRY,aUICK BROWN FOX, and
10 , and throw in a CW 10 to boot.
And how much wil1this wonder
fu l program cost? Why, not a
ce nt more than you already
spend , for it shall be published
soon rig ht here In 73! So don't
let you r subsc ription lap se;
watch for th is fantast ic pro
gram.

9 ' ''00' TU DtOIOO (lUTP\I1
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Fig. 1.

n ffi so, (Sf ~ ' ''L OAT.. IN I T TL INPUT Kevin McKewen WA3lPK, a
new AnYer here in the Balfi
more area, has acquired a HAL
ST·5 and A.K-1 setu p, sans litera
tu re. He wonders if data Is still
available. Sure is, Kevin. HAL
maintains a lull spect rum of ut
erature on all their products,
and I am sure that they wou ld be
glad to help out anyone who
drops them a line at HAL com
munications Corp. , PO Box 365,
Urbana, Ill ino is 61801. And don't
rcrcet to ment ion AnY l oop,
OK?

Anyone around Rockland,
Massachusetts, want to give a
newco mer a h an d? Geo rge
Beaupre KA1CGP is putt ing a
Model 32 on the air and is look
ing for suitable demodulators.
This brother of the ASCII Model

Continued on page 31
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touch ofC/ass
There are those who will only be satisfied with

the finest.
For these perfectionists HAL Communications is

pleased to offer the OS 3100 Automatic Send
Receive ASCII . Baudot and Morse Terminal .

We cordially invite you to request our catalog.

HAL COMMUNICATIONS CORP.
Box 365 . Urbana. IL 61801. (2 17) 367·7373

For our European customers, contact: Richter & Co. D 3000 Hannover J • Transradio SA. 6816 Bissonel Lugano. Radio Shad, Ltd.,
London NW6 JA y . Erih Torpdahl Telecom. DK 3660. Stenlose, DenmarK



LETTERS
2D-YEAR KUDOS

THINK POSITIVE
L....--__I

Continued on page 158

Oon't you think it wou ld beap
propriate at th is time to devote
one page of 73 to ideas and con
cepts of conserving energy? I'm
sure amateurs the world over
have experimented and come up
with systems. I ut ilize a large
heat sink placed on a coal stove
and blow air over it with a muffin
fan. I get heated air at 90 -. I am
now working on a pre-heater for
the fan air by bu ilding a jacket
around the stove pipe and cun
ing the air through it.

E. P. Rolek K9SQG
Dayton OH

I figure that both of us have a
good investment in each other.
From those early days, the mag·
azine and you have grown and
become prosperous; so have I. I
now am one of those " elect ron"
engineers. Ham rad io had some
thing to do wi th it. I hope the
next 20 years are as good for
both of us.

About 20 years ago, I took a
chance on a new ham magazine
called 73. I invested my life's
savings (students were very
poor in those days and so were
magazine publishers) in one of
your li fe subscriptions. The deal
was your life or mine.

Congratulat ions on 20 years
of 731 And what a fabulous issue
to commemorate!

You know, I have every issue
of 73 here on two shelves , and I
consider them to be one of my
most valuable possessions.

Best luck in the nex t 20 years!

Ron Johnson WA5RON
Austin TX

Happy Anniversary! Keep it
up!

Unt il I read the anniversary rs
sue editorials, I did not know
that you were a member of
MENSA. So am I.

Clive Frazier K9FWF/4
Orfando FL

I CONSERVING ENERGY I

I A GOOD INVESTMENT I

I

1"---__1

Many of us have found that syn
chronized dots sent on the
Woodpecker Irequen cy will
move It. Somehow I doubt if the
FCC would have any objections
to such counteraction to this in
vader 01 our bands.- Wayne.

1978. (Editor's Note: Al so see
Ham Radio, June, 1980.)

Still feigning a by-then com
pletely dispelled III hu mor, I said
something like, " Oammit, I'm
not smart enough, personally, to
engineer a blanking circuit to
eliminate the pulse noise for
each of my rigs! Why don't you
do the whole world a favor and
just turn the thing off?"

Imagine my surprise when, at
ter a rather lengthy pause, he
very Quietly said that he sup
posed something could be done
to alleviate the problem. He
didn't elaborate on that state
ment but d id go on with some
thing in the same vein. He said
that if "that" (sic) doesn't take
care of things, whenever the
signal is exactly on my Irequen
cy, I am to swing my antenna to
beam a s ignal over the pole and
to send "H 5 H" in Morse.

I dist inct ly recall his telling
me that the dot f requen cy
should be exactly 10 Hz (about
13 wpm), as it was obvious that
he was suggesting synchroniza
tion with an unnamed some
thing, such as, for example, the
Woodpecker 'S pulse repet ition
frequency. He said no more on
the matter. tu rning the conve r
sation towards Questions of my
family's health and other in
nocuous subjects. I left A lex and
Mat ernas' shortly thereafter.

The meeti ng wa s prior to
WAR C so one can' t say wheth er
it wa s WARe or that chance en
counter that resulted in a tes.
senlng of the Wood peck er'S ac
tivities. It does seem to me that
the Interference has been some
wh at less than in the past , even
si nce the WARC.

I, of course, will nei ther admit
to ever sending a coded " H 5 H"
in order to clear a frequency nor
will I suggest that others try
Alex's proposed solution be
cause I'm not sure whether the
FCC would call such a iransrnts
s ian megal cod ing or deliberate
interference. I thought, however,
that It might interest everyone to
know the possibilit ies, not to
mention knowing really why the
Woodpecker is down.

(Name withheld by request)

Then, as I recall it, he said
something about their technol
ogy being better than ours and
able to cope with simple peri
odic interference. Finally, he
noted that the West German
amateurs seemed to have re
duced the problem, referring to
a technical paper that he'd seen
in CQ DL, the FRG ham maqa
zine, sometime in the summer of

and, before my eyes were fully
adjusted to the light level, some
one sat at the table across from
me. Actually, I didn't really have
to see him-the voice and ac
cent were enough. It was Alex K.
He'd been the scientif ic and
technica l attache at one of the
eastern bloc embassies during
most of my period there. I
thought that he'd left about the
same time as I. We'd met fre
quentty at formal functions but I
don't recall ever before having
been with him in as private a
s ituat ion as right then.

I might add that I had often
teased him about defecting to
our side. He has and had a great
sense o f humor and took the kid·
ding in stride ... 1 think. At any
rate, he seemed to sense my
mood and appeared to be really
trying to cheer me up.

After a few glasses and some
trivia l banter about mutual ac
quaintances, my humor gradual
ly restored itsel f , but it was c lear
that A lex didn't realize it. It was
about then th at he inquired if
there was anyth ing that he
could do for me, meaning, of
cou rse, to further ch eer me up. I
chose deli bera tely to misunder
stand th at. And now we come to
the point: I asked him why his
f ri ends d idn't turn off that
" d a m n ed o ve r- t tr e-nortzon
radar" and stop "screwing up"
th e ham bands.

The man was shocked! He
looked at me in total disbelief ,
accusing me of once again pull
ing his leg. He refused to accept
the statement that the Wood
pecker (by the way, he found the
name amusing) was really bctn
ering US hams. He mentioned
that there were many amateurs
in countries much closer to the
radar's transmitter site than are
the Americans.

H 5 H, COMRADE

This laller has been started at
least a half-dozen times during
the past several months, only to
be pushed aside by the press of
some other matter and to then
be restarted when tr iggered by
something I read or heard.

This time, the " kick" was a
comment of yours in 73 calling
attention to the lact thai the ac
tiv ities of the Russian Wood·
peeker were marked ly reduced
during the lime WARe was in
session. I suspect , for reasons
that I'll t ry to make cl ear in this
leiter. that although your obser
vat ion is quite correc t, factors
other than WAR e may have
played a significant rol e.

Some mont hs back, I found it
necessary to vis it the Bonn
Cologne area of the Federa l Re
public 01 Germany, a locale in
which there are a great number
o f good friends. Some are st ill
quite active, professi ona lly
speaking ; others are retired or
(as am I) semf-reured.

I decided to make an unan
nounced call upon one of my
better friends In Bad ecoes
berg, Herr S., who had retired
from a very senior posi tion in the
Federal Ministry of Defense a
few years back.

Frau S. met me at the door as
casually and as graciously as
though I'd never been away and
then knocked the pins out from
beneath me by stating Quietly
that my good friend Gunler had
passed away only weeks earl ier.
She invited me in, but I'd had
enough for one day.

I went over to the Weinhaus
Maternas. Frankly, I've never
thought too much of the place.
My wife and I used to d ine there
f rom time 10 time until John Le
Carre mentioned it in his book,
The Spy Who Came••• Alter
that, the prices and the crowd
increased wh i le the ... we ll ,
enough said!

One thing, though- if anyone
were to be found anywhere in
town, it would be there. Or back
at the American Embassy c lu b
in Ptittersdcrt, and I didn't fee l
like driving over to the American
community right then.

I was shown to an empty table

1"---__1
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• DEALER INQUIRY INVITED .

I
•

•

BEAMSCANNER

/
/

e=::==,,"~=*''''

Identi fy t h ose strange so u nd s
Pr ofessio n al li5tening t ips
60 minute e;tssette
$ 5.9 5 Plus $1.00 shipp ing

N E W MONITO R ANTE N NA

UP to 8dS gai n. 108-512 M HZ
539.95 Plus $ 4.00 U.P. S.

Shi p ping w ith in

4 8 h o urs

Sen d f or FREE

Cat alog o f a c ce sso rtes
and p ub lica tio n s

Paymen t must
ac.companyorder

IM PRO V E YO UR
LISTENING.

"... SEA RCHING FOR THE SOUNDS OF TOMORR OW. ""

b RD Ve E N TE R P R I 5 E 5 INC
.... 3S2 Dept. K

BRASSTOWN, N ORTH C A R O LI N A 28902

THENEWAEA
MODEL MT-1
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN TO LEARN.

INTIMIDATED BY
MORSE CODE?

KT- l Computerized Kayer With
All Features of Above Trainer
is Also Available in Same
A1ckaoe

• Automatic Speed Increase. User May Program: Starting
Speed. Ending Speed. Practice Duration;5 LettercodeGroups
or Random Space; Common or All Characters.

• Prec ise Speed Control 1 10 99 WPM (Tailor 10 Your Exact
reouuements). -

• 24,000 Character Answer Book Available For 10
Starting Posit ions.

• Random Mode For Practice (No Answers).
CAll TODAY

ROSS DISTRIBUTING COMPANY
Closed Monday at 2:00 c.m.. 78 SOUTH STATE STREET,
PRESTON, IDAHO 83263. TELEPHONE: (208) 852-0B30

AEAS ringS you the
Breakthrough!
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16 Audio frequency (abbr.) 30 CRZ?
18 Element (abbr.) 31 FCC legal step (abbr.)

FUN! 21 FCC predecessor (abbr.) 33 RACES official (abbr.)

22 l ong wave (abbr.) 35 Cycles second
2. Old FCC agent (abbr.) 36 Bad op
25 Equipment 37 " The Old Man" (abbr.)
27 ARAL appointee (abbr.) 38 Former Novice prefix

ELEMENT 1-CROSSWORO PUZZLE
(Illust rat ion 1)

ELEMENT 2-MATCHING

Match the former ham manufacturers and distributors in Column
A with their QTHs in Column B.

ELEMENT 3-MULTIPLE CHOICE

1) In 1921 , the " Transat lant ic Tests" were held to see which
amateur could first transmit a signal from America to Europe. What
was so unusual abou t the first ham to accomplish this feat?

1) He was a pirate signing 1AAW.
2) He sent his signal on 2 meters.
3) His signal was frequency modulated.
4) He was not an American, but a Canadian.

Column B

A Brooklyn NY
B Roslyn NY
C Chicago IL
D Millington-Watchung NJ
E Indianapolis IN
F Hicksvi lle NY
G Council Bluffs IA
H New York NY, Mars Hill NC
I Oklahoma City OK
J Waseca MN
K Rockford IL
l New York NY
M Boston MA
N Albany NY
o Kansas City MO
P Harrison NJ
Q San Francisco CA
R Buchanan MI
S Jamaica-Syosset NY
T Burbank·Anaheim CA
U Oceanside CA

Column A

1 E. F. Johnson
2 RCA Electron Tubes
3 Gonset
4 Lafayette Radio
5 Atlas Radio
6 Hammarlund
7 Hemcratters
8 Regency
9 Unc le Dave's Radio Shack

(Fort Orange Radio)
10 Amperex
11 Greenlee Too l
12 Sonar Radio
13 Galaxy
14 Terminal Radio
15 LTV-Universit y
16 RME-ElectroVoice
17 Burstein.Applebee
18 Antronrcs-Howaro
19 Squires-Sanders
20 Sideband EngineersDown

1 a-meter predecessor
(2 words)

2 Old traffic post (abbr.)
3 What we get on
4 Before SOS
5 Greek prefix
6 New Novice-type call
7 Triode inventor

10 Idle ham
12 November contest (abbr.)
14 Wou fff _

28 Irish prefix
29 It replaced spark (abbr.)
32 80-10 meters (abbr.)
34 Old receiver
36 Our fate
38 Caribbean QTH (abbr.)
39 Former ham manufact urer

This month's "Fun!" offerin g
should really set you r heads
spinning. Instead of concentrat
ing on one specific operating en
deavor, as in our previous quiz
zes, this month we'll be test ing
you on the entire gamut of ama
teur radio history, everything
from spark to space co mmuni
cations, with lots of other inter
esting highlights in between. So
gel those thinking caps on, for
this month we learn about ham
history.

John Edwards WB21BE
78·56 86th Street
Glenda le NY 11385

Across

lOne end of f irst trans-
atlantic QSO

2 End of contact
8 Morse question mark
9 British tube

11 Disaster Radio Service
(abbr. )

13 " Shahland" prefix
15 Upstart ham org anization

of 1950s (abbr.)
17 Status of t t-meter ama

teur band
19 Initials of government man

who reopened ou r bands
after WWI

20 Low frequency (abbr.)
23 Former deceptive ham out

lei
26 WW II ham substitute

(abbr.]

2) Back in the 1950s, Genera l Electric sponsored an annual award
presented to an "amateur who has rendered outstand ing public ser
vice." The name of this award was:

1) The Maxim Award.
2) The Baldwin Cup.
3) The Edison Award.
4) The WB2LWJ Certificate of Merit.

3) Speaking of awards, the Elser-Mathes Trophy, currently on
display in Newington, will be awarded to the first amateu r who ac
compl ishes:

1) A 2·way contact with Mars.
2) WAS on a microwave band.
3) The f irst digital phone transmission.
4) DXCC on fast-scan television.

4) We all know that Guglielmo Marconi invented radio. But did you
know that he had a brother who helped him with many of the tnven
non's trial experiments? What was the first name of this " other"
Marconi?

1) Luig i
2) Alfonso
3) Kevin
4) Luciano

Illustration 1. Continued on page 150

22 73 Magazine · January, 1981



10M FM
TRANSMITIER

220 or 440 MHz
LINK RCVR.

MOBILE #2
CASE2: MOBILE 112

TRANSMITS

RXl

•/

VHF or UHF
LINK

,.~2-
Ii'-t.? -
<,
»: -TXl

220 or 440 MHz
LINK XMTR.

10M FM
RECEIVER

MOBilE #1
CASE1: MOBilE #1

TRANSMITS

SCR1000 MAIN FRAME

~ NO DUPlEXER REQUIRED!

SCR1000 MAIN FRAME

~

• JOIN THE FUN ON 10M FM ! This new phase o f Amateur Rad io is growi ng every da y, and promises to be one of the mostexci t
ing new modes of operation in years !

.10M FM CO MBINES ALL OF THE BENEFITS OF VHF FM OPERATION WITH HF "LOW BAND" OPERATION; Le., the quiet,
norse-tree asos of 2M FM except better ground wave range, with less mobile lading and flutter due to hill s and trees, etc.
Plus-occasiona , " Skip " contacts all over the country and around the world .. . with all of the c lari ty and " so lidness" of
cross-town 2M FM contacts!

• ON 10M FM, you can use low cost. cu tdown CB antennas and accessories. And. low cost 10M FM Transceivers are now
ava ilable from other manufacturers.

• ON 10M FM , you can avoid the crowded conditions on o ther bands!

THE SPEC COMM 10M FM REPEATER
SYSTEM IS COMPOSED OF 2-SCR1000 RE·
PEATER/liNK UNITS. One uni t incl udes the
10M recei ver and a 10W 220 or 440 MHz link
t ransm itter. The second unit (w hich should be
operated a mi Ie o r more from the fi rs t) includes
the 30 W 10M transm itter and a 220 or 440
MHz link receiver. Note that this system does
not requi re a duplexer-which is impract ical
on 10M (over 8' high, and super expens ive).
Each o f the 2 units is ba sicall y the same as our

tried and proven SGR1000 Repeater which in
eludes all of the necessary Audio and Cont ro l
c i rcu it ry, plu s AG Power Suppl y w ith instant
Battery Sw itchover, CW lDer, ful l front pane l
cont ro ls and metering, etc., We can al so sup
pl y 10M commerc ial grade vert ical anten nas,
" Hard li ne" c able, cabi ne ts, etc.
Gall or write for further detai ls on thi s new
system w hic h is now under development at
Spectrum. Est imated pri ce is about the same
as 2-SGR1000 VHF Repeaters. ...- 68

/SCI SPECTRVM COMMVNICATIONS
10S5 W. Germantown Pk ., Dept. Sl • Norristown PA 19401 • (215) 831 -1710

...- Reade, Service - see page 1~ 73 Magazine· Januar y, 1981 23



5p·230 T5-8305 VFO-230 AT-230

TS-130slv
"Small wonder': .. processor,
N/W switch, IF shift, DFC option

Optional DFC·230 Digital
Frequency Controller
Frequency control in 20-Hz
steps with UP/DOWN micro
phone (supplied with DFC-230).
Four memories and digital
display. (Also operates with
TS-120 and TS-830S.)

• SP-120 external speaker.
• VFO-120 remote VFO.
• MB-l00 mobi le mounting

bracket.
• PS-20 base-station power

supply for TS-130V.

OPTIONAL ACCESSORIES :
• PS-30 base-station power

supply.
• YK-88C (500 Hz) and

YK-88CN (270 Hz) CW filters.
• YK-88SN {1.8 kHz} narrow

SSB fi lter.
• AT-130 compact antenna tuner

(80 -10 meters, including three
new bands),

• Automatic selection of side
band mode (LSB on 40
meters and below, and USB
on 30 meters and above). SSB
REVERSE switch provided.

• Built-in dig ital display,
• Built-In RF altenuator.
• IF shilt (passband tuning).
• Effective noise blanker.

• TS-130S runs 200 W PEP/160
W DC input on 80 -15 meters
and 160 W PEP/140 W DC on
12 and 10 meters. TS-13QV
runs 25 W PEP/20 W DC
input on all bands ,

• Built-in speech processor.
• Narrow/wide filter selection on

both CW (500 Hz or 270 Hz)
and SSB (1,8 kHz) with
optional filters,

The compact , all solid -state
HF SSB/CW mobile or f ixed
station TS -DO Series trans
ceiver covers 3.5 to 29.7 MHz,
including the three new bands.

TS -130 SERIES FEATURES:

. 80-10 meters, includ ing the
new 10, 18, and 24 -MHz
bands. Receives WWV,

P5 -30 5P-120 T5-1305 VFO-120



TRIO-KENWOOO COMMUNICATI ONS INC.
1111 WEST WALNUT I COMPTON. CA 90220

PS-30 SP -1 ao TS-1 80S VFO-180

TS-520SE • Amplified -type AGe circuit.

• Amplified-type ALe ,

• Front-panel ca rrier level control,

OPTIONAL ACCESSORIES:

• SP-520 external speaker.

• DG-5 digital frequency display
and 40-MHz counter.

• VFO-520S remote VFO.
• eW-520 500-Hz ew filter.
• AT-20D an tenna lunerlSWR

and RF power meter/antenna
switch.

• Digi tal display with optional
DG-5, showing actual
operatinq frequency wh ile
transmillmg and receiving,

• Eight-pole crystal filler lor
excellent selectivity,

• Buil t-in 25-kHz calibrator,
adjustable to WWV.

• VOX and semi-break-in ew
with sloetcne.

• Built-in speaker.

• Solid-state, with tube driver
and final.

• CW WIDE/NARROW bandwidth
switch for use wi th optional
500-Hz CW fil ler.

• Speech processor for extra
audio punch.

• Effective noise blanker.
• 20-dB RF attenuator.
• RII (receiver incremental

luning) control.

"Cents-ability" in a quality 160-10 meter
SSBtCW rig
The TS~520SE is an economical,
full -featured 160·10 meter
transceiver, found in more ham
shacks than any other rig.

TS-520SE FEATURES:
. 160-10 meters ... and receives

WINV on 15 MHz.
• 200 W PEP (558)/ 160 W DC

(eW) input on all bands.

DG-S

Sp·S20 TS-S20SE VFO-520S



TR-7BOO
"Easy selection': .. 15 memories/offset recall,
scan, priority, DTMF (Touch-Tone'f)
Frequency selection with the rotary switch. Ml~M13 ...
TR-7S00 z-meter FM mobile rnernonze frequency and
transceiver 1$ easier than ever. offset (±600 kHz or simplex).
The ng mcorocrates new M14 ... memorize transmit
memory developments for and receive frequencies
repeater shift, ononty. and scan, independently for nonstandard
and Includes a onn-m autooatcn offset. MO... pnontv channel,
Touch-tone" encoder. wi th simplex, + 600 kHz, or
TR-7800 FEATURES- nonstandard offset.

. • Internal backup for all
· 15 multi function memory memories. by Installing tour AA

channels. selected with a NiCd batteries (not Kenwood-

supplied) In battery holder.
• Priority channel (memory ·0·)

and Priority alert.
• Covers 143.900 -148.995 MHz,

in 5-kHz or 10-kHz steps.
• Built-in eutooatcn DTMF

(toucn-tonesj encoder.
• Front -panel keyboard for

selecting frequency, transmit
offset, and autopetcn encoder
tones, programming memories,
and controlhng scan.

• Automatic scan of en tire
band (5·kHz or 10-kHz steps)
and memories.

• Manual scan of band and
memories, with UPfDOWN
microphone (standard).

SP-40
Compact . high-quality mobile
speaker
• Matches all HF. VHF, and UHF

radios for mobile operation.
• Only 2-11/16 Inches wide by

2-1/2 inches high by 2-1/8
Inches deep.

• a-ohm input Impedance.
• Handles 3 watts of audio.
• Mounting bracket with ferrite

magnet. Adhesive-backed
steer plate supplied for
mounting virtually anywhere.

• Repeater REVERSE SWitch.
• Selectable power output.

25 W {HI)/5 W (lOW).
• LED S/RF bar me ter.
• TONE switch to actuate

subaudible tone module (not
Kenwood-supplied),

OPTIONAL ACCESSORIES:
• KPS-7 f ixed-station po wer

supply.

Sutljec t to FCC Approva



TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT I COMPTON, CA 90220

TR-SOOO
"New 2-meter direction" .• compact rig
with FM/SSB/CW, scan, five memories
The TR·9000 combines the
convenience of FM with long
distance SSB and Cw. It IS
extremely compact ... perfect
lor mobile operation, Matching
accessories are available lor
optimum nxeo-stetron operation.
TR·9000 FEATURES:
• FM, USB, LSB, and c«.
• Only 6-11/16 inches wide,

2 -21/32 inches high,
9-7 /32 inches deep.

• Two digital VFOs, with select
able luning sleps of 100 Hz.
5 kHz, and 10 kHz.

• Digitallrequency display. Five,
four, or three digits, depending
on selected lunmg step.

• Covers 143.9000
148.9999 MHz.

• Band scan ... automatic busy
stop and free scan.

• SSB/CW search of selectable
9.9-kHz bandwidth segments.

• Five memories ... four for
simplex or ±600 kHz repeater
offsets and the fIfth for a non
standard offset (memorizes
transmit and receive frequency
Independently).

• UP/DOWN microphone (stan
dard) for manual band scan.

• Noise blanker lor sse aro ew.
• Rll (receiver incremental

luning) lor sse and c«.
• RF gain control.
• CW stcetone.
• Selectable RF power outputs

. . . 10 W (HI) /l W (LO).
• Mobile mounting bracket With

quick-release revers.
• LED Indicators . , , ON AIR,

BUSY, and VFO.

OPTIONAL ACCESSORIES:
• PS-20 nxeo-stanon power

supply.
• SP·120 fixed-station external

speaker.
• BO·9 System Base . .. wllh

power switch, SEND/RECEIVE
switch (for CW), memory
backup power supply, and
headphone jack.

PS·20 TR·9000 80-9

CONVENIENT TOP CONTROLS

The TR·2 400 has the most
convenient operatmg features
desired In a 2-meter FM hand
held transceiver.

• External PH microph one
and earphone connecto rs.

• Rubberized an tenna with BNC
connector, NiCd battery pack.
AC cha rger, PTT and mic
plugs, hands trap, and
earph one inclu ded.

• Extended operating lime with
LCD and overall low-current
ci rcui t design. Only draws
about 28 mA squelched
receive and 500 mA transmit
(at 1.S W AF outpu t).

• High-impact case and zinc
d ie-cast frame.

• Compact and lightweight.
Only 2·13/16 inches wide,
7·9}16 inches high, and 1-718
Inches deep. WeIghs only
1.62 pounds (including
an tenna, battery, and hand
strap).

OPTIONAL ACCESSORIES :
• ST-1 Base Stand (provides

t.s -nour-ouick tnckte. and
floating charges. 4-pin
microphone connector, and
SO-239 antenna connector),

• BG·S DC Quick charger.
• l H-l leather case.
• BH·l belt hook.
• PB·24 extra NiCd battery pack.
• SMC-24 speaker/microphone.

TR-2400 FEATURES:
• Large LCD digital readout.

Readable in direct sunlight
(virtually no current drain)
and In the dark (lamp switch).
Shows receive and transmit
frequencies and memory
channel. "Anow· indicators
show "ON AIR: "MR" (memory
recall), "BATT" (battery status),
and "LAMP" switch on.

TR-2400
"Hand-shack': .. synthesized, big LCD, scan,
10 memories, DTMF (Touch-Tone")

• Keyboard selection of
144.000 -14 7.995 MHz in
5-kHz increments. No OS -UP"
switch needed.

.. • UP/DOWN manual scan in
r S-kHz steps from 143.900 to

148.49S MHz.
. 10 memories. Retained with

battery backup. "MO· memory
may be used to shift
transmitter to any frequency
for nonstancarc-sont repeaters.

• Built-In autccatcn DTMF
trcucn-rcnes) encoder, usma
all 16 keyboard buttons.

• Automatic memory scan.
• Repeater or Simplex operation.

Transmit frequency shifts
±600 kHz or to ·MO· memory
frequency.

• Reverse SWitch. Transposes
receive and transmit
frequencies.

• Subtone switch (tone encoder
not Kenwood-supplied).

• Two lock SWitches to prevent
accidental frequency Change
and accidental transmission.



R-1000
"Hear there and everywhere': ••
easy tuning, digital display
The A-lOOD IS an arnazmqty . 30 bands. each 1 MHz wide.
easy-to-operate. hlgh- . • Five-digit frequency display
performance. communcanons with 1-kHz resolution and
receiver, covering 200 kHz to analog dial with precise gear
30 MHz In 30 bands. This PLl dial mechanism.
synthesized receiver features a • Built-in 12-hour Quartz digital
digital frequency display and clock with tuner to turn on
analog dial. plus a quartz radio lor scheduled listening
digital clock and timer. or control a recorder through
R-l000 FEATURES: remote terminal.
• Covers 200 kHz to 30 MHz • Step attenuator 10 prevent

continuously. overload.

• Three IF filters for oonmurn
AM, SSB, CW 12-kHz and
6-kHz (adaptable to 6-kHz
and 2.7-kHz) lor AM wide and
narrow, and 2.7 -kHz utter lor
high-Quality SSB (USB and
LSB) and CW reception.

• Effective notse blanker.

• Terminal 10f external tape
recorder.

• Tone control.

• BUill-In 4-mch speaker.

• Dimmer swncn 10 control
Intensity of S-meter and other
panel lights and digital display.

• Wire antenna terminals lor
200 kHz to 2 MHz and 2 MHz
to 30 MHz. Coa x terminal lor
2 MHz to 30 MHz.

• Voltage selector lor 100. 120.
220, and 240 VAC. Also
adaplable to operate on 13.8
VDC with optional DCK·1 kit.

OPTIONAL ACCESSORIES:

• SP-100 rnatctnna external
speaker.

• HS-5 and HS-4 headphones,

• DCK-l moo.ncanon kit for
12-VDC operation.

SP-1 00 R-1 000 HS-5

HC-10
Digital world clock with two
24-hour displays, quartz time base

Dip meter
performs many RF
measurements
The DM-81 dip meter is highl y
acc urate and features, in addi
tion to the tradi tional inductive
cou pling technique, caoacrnve
cou pling for m easuring metal
enclosed coils and toroidal coils.

OM-81 FEATURES :
• Measuring range of 700 kHz

250 MHz in seven bands.
• Built-in storage compartment

lo r all seven coils, capaci tive
probe. earphone, and ground
clip lead.

• All solid-stale and built-in
battery.

• HC-2SU and FT-24 3 sockets
for checking crystals and
marker-generator tuncncn

• Amplitude moouranon.
• FET for good sensitivity.
• Absorption Irequency meter

tuncton.
• Earphone lor monitOring

transmitted Signals,
• Capacitance probe for

measuring resonant trequen
cres Without removmq COil
shields, and also for measuring
resonant frequencies of
toroidal coils.

DM-B1

II
II

•.---iii
,
I,

memory time (OSO startin'l
l ime), and t ime difference in
hours lrom UTe).

• Preprogrammed time in 10
cities around the world, plus
two programmable time zones.

• "TOMORROW" and
"YESTERDAY" indicators.

• Memorization 01 present ume.
Can be recalled later, IOf
loggmg purposes.

• High accuracy (+10 seconds/
month).

The HC-lO digital world clock
with dual 24-liour display shows
local lime and the lime in 10
preorocrammeo plus two
programmable lime zones.

HC-10 FEATURES:
• Two 24-hoUf displays wIth

quartz lime base. Right
display shows local (or UTC)
hour, minute, second, day. Left
dIsplay shows month, date,
world time m various cures.



TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT I COMPTON. CA 90220

Maximum legal power on 160-15 meters
TL-S22-A • Allows observation of RTTY

tuni ng points (cross pattern).
• Built-in two-tone (1000-Hz and

1575-Hz) generator.
• Expandable to pan-display

capability lor observing the
number and amplitude of
stations within a swrtcnabre
+20 kHz/+l00 kHz bandwidth.

OPTIONAL ACCESSORIES:
• 85-8 pan-display mod ule for

TS-180S. TS-830S, and
TS-820 Series.

• 8S-5 pan-display module for
TS-520 Series.

SM-22D
High-performance oscilloscope for
various monitoring functions
The SM·220 Station MOnitor
provides a vane ty of waveform
observing capabili ties. and an
optional pan tnsptay.
SM·220 FEATURES:
• Monitors transmuted SSB and

CW waveforms from 1.8 to
150 MHz.

• Monitors signal waveforms In
receiver's IF stage.

• Functions as high-sensitiv ity.
wio e-trequency-rance (up to
10 MHz) oscilloscope.

• Tests linearity of linear amplif i
ers (provides trapezoid pattern).

performance transmitting
tubes.

• Salel y protection.
• Blower with automat ic turnoff

delay circuit.
• Variable threshold level

type ALe .
• Two meters. one indicating

plate current, and the other
Indicating grid current, relative
RF output. and high voltage.

The Tl-922A hnear amplifier pro
vides mavmum legal po wer on
the 160 -1 5 meter Amateur bands.

TL-922A FEATURES:
• 2000 W PEP (558)/1000 W

DC (CW, RTTY) Input power
on 160, 80, 40. 20, and 15
meters. with 80 W drive.

• Excellent IMD characteristics.
• Pair of EIMAC 3-50Ql high-

NOTE: Prices and specif ica
tions of all Trio-Kenwood
produ cts are subject to
change w ithout prior notice
or oblig ation.

MC-50 dynamic dual
impedance (50 kQ/ 500Q) desk
microphone.

MC-30S (500Q) and Me-35S
(50 kQ) dynamic noise
canceling hand microphones.

HS-5 deluxe 8Q headphone set.

HS-4 8Q headphone set.

ACCESSORIES
A wide selec tion of optional
accessories is offered for
optimum operating fleXibility. In
addition to the optional items
listed wi th each piece of equip 
ment described in this catalog,
the following accessories are
also available :

PC-1 phone patch With hybrid
cncuu and VU meter for null
and eucre gain measurements.

MC-45 roucb-rone" (with
automatic transmit) microphone.

TS-600 W / VO X-3

accessory (standard).

TS-700SP z-meter, all-mode. all
solid-state transceiver is also
available .. _with similar
features, plus:
• DIgital frequency display,

with 100-Hz resolut ion.
• VFO coverage of 144 -148 MHz

In four bands.
• Simplex and repeater

operation, including an
repeater subbanos. REVERSE
SWitch.

OPTIONAL ACCESSORIES:
• YFO-700S remote YFO

(for TS-700S/SP).
• SP-70 external speaker.

The TS-600 IS a a-meter. all 
mode, all solid-state transceiver
Wi th YFO (and crystal-controlled)
coverage of the entire band.

TS-600 FEATURES:

• SSB (20 W PEP Input). FM
and CW (10 W output). and
AM (5 Woutput).

• Operates on 120 /220 YAC,
50/60 Hz or 13.8 YDC.

• YFO coverage of 50-5 4 MHz
In four bands, With two-speed
dial mechanism. Favorite
frequencies may be crystal
controlled.

• Effec tive norse blenker.
• VOX operation With YOX-3

TS-SDD
All-mode, all solid-state
6-meter transceiver



Look for the Kenwood banner.

Henry Radio, tnc.
931 North Eucl id
Anaheim, CA 92801
(213) 430-7997

Ham Radi o Outlet
2620 West La Palma
Anaheim, CA 92801
(213) 860-2040

Ham Radio Outlet
5375 Kearny Villa Road
San Diego, CA 92123
(714) 560-4900

MINNESOTA OREGON
Electronic Center Portland Radio Supply
127 Third Avenue North 1234 SW. Stark Street
Minneapol is, MN 55401 Portland, OR 97205
(612) 371 ·52 40 (503) 773-5815
MISSOURI PENNSYLVANIA
Ham Radio Center Hamtronlcs/ Trevose
8342 Olive Boulevard 4033 Brownsville Road
SI. Louis. MO 63132 Trevose, PA 19047
(314) 993 -6060 (215) 357-1400
Henry Radio Compa ny JRS Distributors
21 1 North Main Street 646 West Market Street
Butler. MO 64730 Yo rk. PA 17404
(816) 679-3127 (717) 854 -862 4
Mldcom Electronics SOUTH CAROLINA
8516 Manchester Road G.I.S.M.O.
St. Louis , MO 63 144 Communications
(314) 961-9990 2305 Cherry Road

Rock Hill, SC 29730
MONTANA (803) 366-7157
Conley Radio Supply
318 North 16th Street SOUTH DAKOTA
Billings, MT 59101 Burghardt Amateur
(406) 259-9554 Center

P,O. Box 73
NEBRASKA 208 East Kemp Avenue
Communications Center Watertown. SO 57201
1840 ·0· Street (605) 886-73 14
Lincoln, NB 68508 TENNESSEE
(402) 466-3733 Amateur RadIo Supply
NEW MEXICO of Nashville
Electronic Module 615 S Gallat in Road
601 North Turner Madison. TN 37115
Hobbs, NM 88240 (615) 868-4956
(505) 397-3022 Sere-Rose & Spencer
NEW YORK 1465 Wells Stat ion Road
Adirondack Radio Supply Memph is, TN 38108
PO B (90 1) 683 -9125. , ox 88
185-191 West Main Street TEXAS
Amsterdam. NY 12010 Douglas Electronics
(518) 842-8350 111 8 South Staples
Harrison Radio Corpus Christ i, TX 78404
Corporation (512) 883-5103
20 Smith Street Electronics Cent er
Farmingdale, 2929 North Haskell
Long Island, NY 11735 Dallas. TX 75204
(516) 293 -7990 (214) 526-2023
Radio World' Hardin Electronics
Oneida County Airport 5635 East Rosedale
Terminal Build ing Fort Worth, TX 76112
Oriskany. NY 13424 (817) 429-976 1
(315) 337-0203 Madison Electronics
OHIO 1508 Mckmnev Avenue

Houston, TX 77010
Amateur Electronic (713) 658 .0268
Supply Kennedy Associates'
28940 Euclid Avenue 2618 Rigsby Avenue
Wicklrffe. OH 44092 San Antonio. TX 78222
(216) 585-7388 (512) 333 -6110
Srepco Electronics WASHINGTON
314 Leo Street ABC Communications
Dayton, Ohio 45404 17550 15t h Avenue N,E,
(513) 224-0871 Seatt le, WA 98155
Universa l Amateur (206) 364 -8300
Radio, Inc. Amateur Radio Suppl y Co .
1280 Aida Drive 6213 13th Avenue South
Reynoldsburg, OH 43068 Seattle, WA 98108
(614) 866-4267 (206) 767-3222
OKLAHOMA WISCONSIN
Derrick Electronics Amateur Electronic
PO. Box 457 Supply
714 West Kenosha 4828 W Fond Du Lac Ave.
Broken Arrow, OK 740 12 Milwaukee, WI 532 16
(918) 25 1-9923 (414) 442·4200
Radio, Inc. As of September 16, 1980,
1000 South Marn only the above are fully
Tulsa, OK 741 19 Autho rized Trio-Kenwood
(918) 587 -9123 Communications. Inc,

(i)T~!w~~L!TeE'
11 11 WEST WALNUT ( COM PTON, CA 90220

Ham Radio Outlet
6265 Sepulveda Boulevard
Van Nuys. CA 91401
(213) 988-2212

Henry Radio, inc.
11240 W. Olympic Blvd
Los Angeles. CA 90064
(213) 477 -6701

..
Only the best dealers are Authorized Kenwood Dealers. If your dealer displays a
Kenwood Authorized Dealer banner and plaqu e in his sto re, you will know he can
provide you with the service you demand ... of the same quality as factory service.
Autho rized Kenwood Dealers employ factory-trained service technicians, maintain
an extensive inventory of spare parts. and have direct access to factory service
information. When you deal with an Authorized Kenwood Dealer, you deal with an
expert on the entire line of Kenwood Amateur Radio equipment.

ALABAMA Webster Radio Hoosier Electronics
Long's Electronics 2602 East Asnian PO, Box 2001
2808 7H1 Avenue South Fresno. CA 93726 43-8 Meadows Shop. Cu.
Birmingham, AL 35233 (209) 224-5 111 Terre Haute, IN 47802
(205) 252·7589 COLORADO (812) 238-1456
ALASKA CW Electronics Kryder Electronics
Reli able Electronics 800 Lincoln Street 2810 Maplec rest Road
3306 Cope Street Denver, CO 80202 Fort Wayne. IN 46815
Anchorage. AK 99503 (303) 893-5525 (219) 484-4946
(907) 279-5100 FLORIDA IOWA
ARIZONA Amateur Electronic Supply HI, Incorporated
Power Communicat ions 621 Commonwealth P.O. Box 864
1640 W. Camelback Road Orlando. FL 32803 Council Bluffs, IA 51502
Phoenix. AZ 85015 (305) 894 -3238 1601 Avenue "D-
(602) 241-9288 Amateur Radio Center Council Bluffs, IA 51501
CALIFORNIA 2805 N.E. Second Avenue (712) 323-0142

Miam i. FL 33137
Ham Rad io Out let (305) 573-8383 KANSAS
999 Howard Avenue Associated Radio Comm.

HAWAIIBurlingame, CA 94010 PO, Box 4327
(415) 342-5757 Honolulu Electronics 80 12 Conser

819 Keeaurno ku Street Overland Pa rk. KS 66204
Honolulu. HI 96814 (913) 381-5901
(808) 949 -5564

MARYLAND
IDAHO Electronic Int'l Service
Ross Distributing 11305 Elkin Street
78 South State Street Wheaton , MD 20902
Preston, 10 83263 (301) 946-1088
(208) 852-0830 The Comm Cent er
ILLINOIS 9624 Fl. Meade Road
Erickson Communications Laurel. MD 20810
5456 N, Milwaukee Ave (301) 792 -0600
Chicago, IL 60630 MASSACHUSETTS
(312) 631·5 181 Tufts Electronics
Klaus Radio, Inc.
8400 N. Pioneer Pkwy 206 Mystic Avenue
Peona. IL 61614 Medford. MA 02155
(309) 691-4840 (617) 395-8280

INDIANA MICHIGAN
Graham Electronics Radio Supply & Engineer
133 South Pennsylvania 85 Selden Avenue
Ind ianapolis. IN 46240 Detro it. MI 48201
(317) 635-5453 (313) 831-3175

' Interim dea ler.



LEAKY LINES
c lub is neither directly nor indi
rectly responsible."

But I have another th oug ht ,
and I'm not at all sure I'm incor
rect about it. The good l ord
must have made gu ll ible pi
geons for some purpose or an
other, and if they are dumb
enough to allow themselves to
be taken, it is probably what
they deserve.

The reason this postulate
doesn't disturb me is that many
years of observance and experi
ence have taught me that chisel
ers cannot cheat anyone who is
not himself looking for an oopor
tunity 10 ch isel. Those who be
neve in dealing honestly are
much harder to cheat than th ose
who wouldn't hesitate to pull
something a bit shady them
selves, If you tend to doubt this,
just take a look at the video
tapes brought to light in the
Abscam mess. Who fell for the
st ing operation that was set up
by the FBI ? You don't suppose
for a moment that any scrupu
lou sly honest senator or con
gressman wo uld have allowed
himself to be enticed into a
meeting in some seedy mote l
room with an Arab o il she ik, do
you?

So, by all means, attend flea
markets. Buy and sell to your
hearl's content. And if it should
happen that you get stung, we ll ,
there's always another one
where you might f ind the buy o f
a lifetime. lance bought a Col
lins 32V-2 and had the strange
sensati on t hat I was being
watched. I opened the rig up and
there in the rf cage I found an
electrocuted field mouse ... his
beady little black eyes were
open, staring right into mine!

You never can tell what so rt 01
a bonanza you might ru n into !

thing will speak Baudot, ASCII ,
and Morse at any reasonable
speed, convert codes, and store
data on tape. Its microcomputer
brain is user accessible, so new
functions can be devised. One
of the cutest is sending SSTV
signals with no o ther equip
ment! Want a hint? It is made by
a company here in the Free
State, and it is advertised in 73.
Watch for the full review, as at
ways with both the good and the
bad, in nex t month's a'rrv Loop,

Y
from page 18

sign badges, I' ll buy another! 1"11
see one in a color I don't have or
with a couple of flickering LEDs,
and there'll go another couple of
bucks!

Of co urse, the worst part is
that after yo u bring this stuff
home, you put it in a special
place so that you' ll be ableto lay
your hands on it when you have
to use it, and then you can 't reo
member where you put it. I'm
still looking for a whole box full
of zeners that I stashed away for
safekeeping about four years
ago. I've turned the place upside
down and I just can't find them ,

Flea markets are viewed by
some people as a golden oppor
tunity 10 unload what ca n only
be described as useless junk.
They don't represent it as such,
of course; that would be cutting
off their nose to spite their face.
I wish I had a ten spot in my
pocket right this minute for
every piece of equipment some
one intends to take to a flea
market to sell, even though he is
quite aware that there is sorne
thing drastically wrong wi th it.
But this fact will be conceal ed
so that he can "sandbag" some
witling sucker. Burned-out t rans
formers, shorted components,
kits assembled with wiring er
rors and co ld solder joints, you
name it. It's par for th e course.

That 's why everyone who
goes to a flea market ought to
remember to bear the old warn
ing caveat emptor constantly in
mind, Some sponsoring groups
have had so many complaints
that they have taken to display
ing a large sign: " The XYZ Ama
teur Radio Club makes no war
ranties in respect to the condi·
ttcn of items bought or sold. All
transactions are subject to the
discretion of buyers, and the

33 should go up fairly easily,
with just about any modern oe
modulator, I would check the
ads here in 73 for something
that appeals to yo u. Anyone
who has a 32 on the air might
drop George a note at 32·D
Martha Drive, Rock land , Mass
ach usetts 02370.

And now, a bit of a tease. I am
currently evaluating one o f the
" new breed" An y units. This

her buying and selling . If you are
on the prowl fo r a certain item
and you happen to find it at a
good price, then you are apt to
conc lude that it's a good flea
market. But if you load a couple
of tons of stuff into your pickup
truck and lug it three or four hun
dred mi les, then don't succeed
in seiling any of it, you might
well be j ust ifi ed in thinking it 's a
lousy one, It all depends on your
individual frame of reference ...
like anything else.

Flea markets generally de
pend upon word of mouth for
success. If a given f lea market
turns out to be fruitful for a large
number of people, you can bet
that it will be even better attend
ed next year, For there are enor
mous multitudes who look tor
ward to these things, and they
think nothing of t raveling hun
dreds, if not thousands, of miles
to attend. They go with bulging
pockets, looking for good buys.
Sometimes they find them, But
frequently, they wind up buying
stuff they never anticipated buy
ing, and it is merely deposited
on a shelf in the basement for fu 
ture use and is rarely ever heard
of any more.

I suppose that I have scores
of HF connectors that I wouldn 't
be able to use if I lived to be a
hundred. And God alone knows
how many linear feet of shrink
tubing and spaghetti, how much
stranded #14 copperwetd, how
many meters, relays, tube sock
ets, rf chokes, capacitors, rests
tors, packets of electronic hard
ware, rubber grommets, nib
biers, w ire strippers, phone
plugs and jacks, test leads, an
tenna traps, baluns, and other
assorted " junk" I have squirreled
away in my cellar! Why, I must
have ten cigar boxes full of
porcelain egg insulato rs alone!

Almost all of that stuff was
bought at f lea markets, and I will
probably buy a lot more o f it in
ensuing years.

Tell me something if you can:
What makes an otherw ise inter
Iigent guy go into the pot for
over a dozen lapel badges? I
have so many of the danged
things that I can never make up
my mind which one to wear. Bu t
I'll bet that the very next flea
market I attend, if one of those
birds is there grinding out can-

I've had a hankering for a long
time to write about flea markets.
And now thai the season is over
for this year, here in the north,
anyway, I thought that I might
make some observat ions. like
most guys who are somewhat
quick on the trigger (I 'm some
times known as the quickest
mike button in the east), I was
goi ng to snoot from the hip,
quite convinced that I had a
valid po int of view. But after
some discussions with several
friends, I made a 180 · lurn. I
must confess that I had not
delved very deeply below the
surface, and my ideas had been
a ll wet.

The mos t important thing
about flea markets is thai if they
weren't included, none of our
ham conclaves could begin to
draw the huge attendance they
do. In fact , many convent ion
symposiums and caucuses are
relatively poorly attended, but
f lea markets are generally so
c ro wded that you invariably
have to elbow your way to get
through the aisles. Flea markets
are unquestionably the most
popular attractions of all. Why
should th is be so?

Because the idea of sorne
thing for nothing (or relatively
noth ing) is one o f the most pow
erful motivations in all Creation.
That 's why there was a huge
crowd when they f irst opened
the Oklahoma Territo ry, why
hordes of people flocked to Sut
ter 's Mill and the Klondike when
someone st ruck gold, and why
department stores are th ronged
on Washington'S Birthday. The
prospect of a big barga in is
almost irresist ible.

Some f lea markets are good,
and some are not so good. It all
depends upon just how well the
individual makes out in his or

Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405
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OSCAR ORBITS
Court", .1 AMSAT

The OSCAR satel lites are subject to atmospheric drag, of course,
and the present period of intense solar activity has accentuated the
problem. During this period, our sun has been expelling huge
numbers of charged particles, some of which find their way into the
Earth's upper atmosphere, increasing the density (and thus the
drag) there. II is through this region that the OSCARs must pass.
OSCAR 8, in a lower orbit than OSCAR 7, is the more seriously af
fected of the two.

If the drag Iactor Is not considered when OSCAR calculations are
performed, long-range orbital project ions will be in error. For exam
pie. by the end 011979, OSCAR 8 was more than 20 minutes ahead
01 some published schedules. The nature of orbital mechanics is
such that extra drag on a satellite causes it to move into a lower or
bit , result ing in a shorter orbital period. Thus. the satellite arrives
above a given Earthbound location earlier than predicted.

Using data supplied to us by Dr. Thomas A. Clark W31Wl of AM
SAT, the equatorial crossing tables shown here were generated
with the aid of a TRS-aoTM microcomputer. The tables take into ac
count the effects of atmospheric drag and should be in error by a
few seconds at most .

The listed data tells you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the first t ime
each day. To calculate successive OSCAR 7 orbits, make a list of
the first orbit number and the next twelve orbits for that day. List the
time of the first orbit. Each successive orbit is 115 minutes later
(two hours less five minutes). The chart gives the longilude of the
day 's first ascending (northbound) equatorial crossing. Add 29° lor
each succeeding orbit. When OSCAR is ascending on the other side
of the world from you. it will descend over you. To find the

equatorial descending longitude. subtract 166° from the ascending
longitude. To find the t ime OSCAR 7 passes the North Pole, add 29
minutes to the lime it passes the equator. You should 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 miles (4000 kilometers) from your QTH. If OSCAR passes
above that circle. you should be able to hear it. If it passes right
overhead, you should hear it lor about 24 minutes total. OSCAR 7
will pass an imaginary line drawn from San Francisco to Norfolk
about 12 minutes after passing the equator. Add about a minute for
each 200 miles thai you live north of this line. If OSCAR passes 15°
east or west 01 you. add another minute; at 30°, three minutes: at
45°, ten minutes. Mode A: 145.85-.95 MHz uplink, 29.4·29.5 MHz
downlink, beacon at 29.502 MHz. Mode B: 432.125-.175 MHz upl ink,
145.975-.925 MHz downlink, beacon at 145.972 MHz.

At press lime, OSCAR 7 was scheduled to be in Mode A on odd
numbered days 01 the year and in Mode B on even numbered days.
Monday is QRP day on OSCAR 7, while Wednesdays are set aside
for experiments and are not available for use.

OSCAR 8 calculations are similar to those for OSCAR 7, with
some important exceptions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbits during each 24·hour period . The orbital
period of OSCAR 8 is therefore somewhat shorter: 103 minutes.

To calculate successive OSCAR 8 orbits, make a list of the f irst
orbit number (from the OSCAR 8 chart) and the next thirteen orbits
for that day. List the time of the first orbit. Each successive orbit is
then 103 minutes later. The chart gives the longitude of the day's
first ascending equatorial crossing. Add 26° lor each suCCeeding
orbit. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the t ime it crosses the equator. OSCAR 8 will cross the
imaginary San Francisco-to-Norfolk line 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; 145.90-146.00 MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Mode A on Mondays and Thursdays, Mode J on
Saturdays and Sundays, and both modes simultaneously on Tues
days and Fridays. As with OSCAR 7, Wednesdays are reserved for
experiments.
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KlM , P. O. Box 816, Morgan Hill , CA 95037

KlM's NEW MA-35Bl
Power Amplifier

35W out , Preamp, Nicad Charger!

ZIp

h~ d a.'" or lk-enw. ('mi.",ion typ..-. aud In-,
' 1""' 11(~ Irom lfj(l thm :! md t'!' . illd mling
I'r<>\i'ioll for t!l\' 1It" 1 :30 . 17. uml 12 mt'll'T
handv. Tlli, 22 x 2.'i in. t \\d\('- l~,l " r chart
Is the first of its kind to 1)(' ho th (n f<>rnHll in'

and d.' .,r;ltjl....

Cha rt of
m ·;ITED STATES A~IATEUR

RADIO PRI VILEGES

1.arry Dennisscm - KR6KG
5002 ,\larion l'h 'f"lIu e

l 'orn m('e. C.1JijunJUJ 90,SOS

Be cert ain about WHO get s to do WH AT ,
an d WH ERE! Enh ance your shack !
Regular price- SJ .OO. Includes postage and
handling .

-e aes

city _

address _

namc _

state

Hsn die

MORE'POWER TO YOU!
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NEW PRODUCTS

Benjamin Micnaellndustries' Model 173A station clock.

NEW IC DISPENSERS

OK Machine and Too l Corpor-

from less than 30 Hz to over 1000
Hz. The frequency range runs
from less than 150 Hz to over
3000. Once it has been set, the
bandwidth will remain constant
regardless o f changes in the tre
quency range selting. This tea
ture has not been readily avau
able in variable filters until now,

The vantttter has its own In
ternal power supply which is
switchable from 115 V ac to 230
V ac. It is able to run from 12 to
18 V dc as well. Each unit has a
tuning eye that lets the operator
see when he has filtered the sig.
nal he wants to.

For further information, con
tact Kantronics, Inc., 1202 E.
23rd Street, Lawrence KS 66044.

unit is housed in an attractive
aircraft instrument style case.

For fu rth er information, con
tact Benjamin Michael tnaus
tries, PO Box 173, Prospect Hts.
IL 60070. Reader Service number
480.

KANTRONICS'VARIFILTER™

You can vary the frequency
and the bandwidth of the vad
filter™, a new addition to Kan
trontcs' line of products. The
Varifilter can be set to maximize
one signal (peaking) or to mini
mize an interfering signa l
(notching), and it works with CW
(Morse), stnqte-stoebano, and
AM signals. The Varifilter ctr
cuitry is designed to prov ide oo
t tmum results without ringing,
oscillating, or instability.

The bandwidth is variable

teet Hea ti l Continuing Educa
tion, Dept. 350-160, Benton Har
bor MI 49022. Reader Service
number 483.

BENJAMIN MICHAEL
INDUSTRIES'

MODEL173A STATION CLOCK

Benjamin Mich ael Industr ies
has annnounced the tntroduc.
tron of the Model 173A station
clock. The 173A provides the
proper za-nour mili ta ry t ime tor
mat used by serious comment.
cat ions operators when logging
transmissions or verify ing con
tacts and reports. The unit al
lows the operator to d irect ly
read GMT and avoid the con fu
sion created by various local
time zones.

The 173A features quartz
crystal accuracy and greater
than one year operation from a
single penlight battery, Battery
operation eli minates the need to
reset the clock after power line
fail ures and makes the un it ideal
fo r mobile, fi eld, and emergency
power operations.

Time selting is accomplished
by the use of two push-buttons
and a nord switch which stops
the clock operation and resets
the intern al seconds counte r to
zero for precise selling to WWV
or other time standards. The

HEATH CONTINUING
EDUCATION OFFERS

NEW ADVANCED
ELECTRONI CS PROGRAMS

Heath Continuing Education,
a division of Heath Company,
has introduced a series of three
new learn-at-home electronics
programs. Each program covers
an advanced electronic subject.

All three programs use pro
grammed self-instruction text
books that present the subject
matter in easy, "bite-sized" seg
ments. They come complete
with electronic parts for option
al hands-on experiments.

Opera tional Amplifie rs,
EE·101, covers the fundamen
tals of this commonly-used in
tegrated circuit family, includ
ing the popular Norton and
BiFET designs, The Active Fi l·
ters program, EE-102, covers the
design, operation, and uses of
active filters, It describes row
pass, high-pass, bandpass, and
state-variable filters, as well as
others. The Phase-Locked Loops
program, EE·104, discusses the
uses, designs, and operation of
PLLs, Phase-locked loops are
widely used i n t e le v i s i o n
receivers, FM receivers, CB and
z-rneter transceivers, indust rial
telemetry circuits, and motor
controls.

For further informat ion, con-

Heath's Pnese-t.ocscea Loops program, Kantronics'Varifilter™ .
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Tower shown is
The NEW Hy-Gain
HG·52SS
Sell Supporting
Crank-Up Tower

....,__ .. __u ..
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TELEX flHijliJiiiJ
T E L E X COMMUNICATIONS. INC

ProCom 300
The ultimate in comfort. the •
ProCom 300 is an Ultra-light.
single-sided, aviation style
headset with a powerful,
electret noise-cancetling
microphone . Thi s dual
impedance microphone
has a 200 to 3500 Hz
frequency response specifically
tailored to the human voice. The
earphone has a low impedance,
dynamic element with a sensitive
tailored frequency response of
300 to 3000 Hz.

ProCom 200
This dual muff headset has a
powerful , dual-impedance.
electret microphone with
a typical frequency response
of 200 to 3500 Hz. The
dynamic, low impedance
headphone has a very
sensitive 200 to 12000 Hz
frequency response .

Footswitch (FS-1) and handswitch
(HS- 1) accessories o r the built-in VOX
select switch provide tota l professiona l
flexibil ity. Write for complete details today.

lNhen traffic is heavy and the session
is long, you need the comfort and
efficiency of a Telex headset. The new
ProCom 300 and ProCom 200 provide
hands-free operat ion and the exact
mike-to-mouth distance for consistent
and reliable VOX operation.

New
Headsets With
Selectable
Microphon
Impedance~:><><Jl

WRAASE SC·422 SSTV
SCAN CON VERTER

The SG-422 is a complete
s tow-to-fast and test-to-stow
scan converter. It has two full
s ize SSTV picture memories
which can be used either inde
pendently to store two different
pictures or together for tm
proved picture definition of 256
pixels per line. Rece ived pic
tures can also be stored in the
two memor ies.

On transmission, a cursor is
automatically inserted into the
screen, indicating the portion 01
the SSTVpicture be ing transmit
ted. The SC-422 allows you to
display the last scan content of
the memory, for easy adjust·
ment o f the camera. SSTV ere
ture transmission is no t inter
rupted during adjust ment of the
camera and controls. A buil t-in
SSTV ou tput f ilter ensures a cts
tortron-tree sine wave ou tput.

In the receive mode. a grey
scale is inserted at the top o f the
pic ture to aid in the adjustment
of brightness and contrast con
trois. An automatic " hold" ci r
cui t keeps the most recently re
ceived picture in memory when
the SSTV input signal stops.

Continued on page 156

etten has introduced its new
MDD series of DIP rc crsoensers
for MOS and CMOS as well as
standard devices. The dispens
ers offer f lexibility and conve
nience to such a unique degree
that they are patented. Each
channel easily accept s any
standard IC shi pping tube and
can accommodate any standard
IC from 2 to 64 pins on .300•.400,
or .600 cen ters.

Adjustable guides position
each IC individually for easy ex
traction. and simple grav ity feed
ensures reliable deposit of next
IC into extraction position after
previous IC is removed. Rugged·
Iy made of unique conductive
carbon-filled thermoplastic with
stee l supports. the MDD design
ensures effect ive static ctssroa
tion (a grounding lug is includ
ed) as well as long and reliable
performance. Available in 1,,5-.
and t n-cnanner vers ions, the
dispensers will greatly facili tate
any IC handling or PCB assem
bly process.

For further information. con
tact OJ( Machine and Tool cot
poration, 3455 Conner Street,
Bronx N Y 104 75; (2 12r 994-6600.
Reader Service number 482.
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REVIEW
s- r MOD KITS

5-F Radio Amateur Services
of Culver City, California. dis
tributes a series of modificat ion
kits for the very popular Ken.
wood r5-82O, and makes some
pretty impressive improvement
claims for them. Both the receiv
er and transmitter sections are
addressed.

The four kits are a front end
improvement, a balanced mixer
improvement, a " high-power"
(ORO) kit, and an rf compressor
to-clipper conversion.

Actually, the compressor-to
clipper modification is not
W6TOO's work. It is produced by
Magicom of Bellevue, Washing
ton, and is included here with
the others because all are re
lated and al l are available
through 5-F.

These kits are not inexpen·
sive, ranging in price from
$27.50 10 $37.50. The total lab
for all four is well over $100. Are
they worth it? Can the average
ham Install them? Without re
ducing the value o f the trans
ceiver? Maybe . . . read on.

The Front·End Modification

The adverti sing brochure
claims rather remarkable tm
provements in sensitivity, noise
f igure, and immunity to rf over
load. The kit, consisting of two
diodes and two transistors, re
tails for $34.50. The installat ion
instructions are something less
than Heathkit~ quality, but with
a bit o f study, they are both ade
quate and accurate. A disclaim
er In large print warns against In
stallation by persons unfamiliar
with solid-state circuitry. True,
this Is probably not a good first
project for the beginner, but
with ordinary skill and care, tn
etanaucn is not d ifficult. Alter
all, now hard can iI be to remove
and install two transistors and
two diodes?

Before installat ion, however,
ret's do a simple test. With the
antenna input terminatecl to a
5O-0hm load. increase the at
gain and check the noise leve l at
the speaker. It is loud! With
headphones, you probab ly
won't get beyond 12 o 'clock
without discomfort. All of this
racket is internal noise. Make a
mental note of the level.

Probably the most difficult
part of the installation is finding
the transistors to be removed
from the fall side of the rf board.
The tuu-stze photo in the T5-82O
service manual was invaluable.
Such a photo would be a useful
addition to the installation in
structions for the benefi t of
those who don't have the ser
vice manual. Once you find the
right pads, removal and rem
stallation takes only a few mln
utes.

The receiver realignment re
quires no external instruments
and goes quickly once you find
the right slugs to turn. Again, a
photo or sketch with the tnstruc
tions would be most helpful.
Perhaps I'm being too fussy, but
I really believe thai a few photos
or other pictorials might have
cut installation time in half,

Does it work? Connect your
5O-0hm load to the antenna ter
rninaf, crank up the at gain, and
listen to the intern a l noise
again. Usten carefully, because
there's not much noise left to
hear. As for sensitivity, an im
provement from 0.25 microvolts
to 0.09 microvolts is claimed, I
don't have the instrumentation
to measure it, but there is an im
provement. The original TS-820
used to run neck and neck with
my S8·303 on weak-signal per
formance. Ncw.esoecreuvon 10
meters, the T5-82O hears signals
that just aren't there on the
S8-303.

The aalanced Mixer Mods

I wa s so pleased with the reo
suits of the trent-end improve
ments that I decided to go
ahead with the balanced mixer
mods. This kit retails for $27.50
and consists of two more tran
sistors and several resistors. A
substantial improvement In im
munity from f! overload is
claimed to result . This is partie
ularly important to me, since I
live within 500 feet of another
ham who runs full legal power,
and I've become accustomed to
the distinctive sound of my
s-roeter needle pounding the pin
on top of the scale. We simply
can' t operate simultaneously on
the same band.

For practical purposes, in
stallation is just about the same

as the front-end kit. The actual
parts replacement takes less
time than locating the parts to
be removed, and, once again, a
picture would be most helpful. If
I had to do the job again, I surely
would install both kits at once,
since the rf board would have to
be removed only once, and ditto
the receiver realignment.

This time when you listen for
internal noise, listen very, very
carefully. In my installation ,
there is virtually none. It was so
quiet 1was almost afraid the ra
dio wasn't working. On the air,
weak signals just seem to pop
out of an almost silent back·
ground. More recently, this ad
vantage has been lost to a noisy
power line, but certainly not
through any fault of the bat
ancecl mixer mods.

I wish the rt-ovencao problem
had gone the same route as the
Internal noise, but not quite so.
However, the situation is very
much tmorovec. I now can hear
a relatively weak signal 10-15
kHz from the local ham's trans
mit frequency, and this is at
least as much as I expected. We
still can't operate the same
band at the same time, but
that's because I sti ll do the
same number on his receiver
that he usecl to do on mine.

The ORO Kit

This kit retails for $37.50, and
consists of two 6293 tubes and
several small components. The
6293 is a ruggeclizecl version of
the 6146 and is a direct ern-tor
pin replacement. This modifica
tion consists of two separate
operations, One involves raising
the screen voltage, and the oth
er changes the ALC time con
stant for better action.

The first part of the modtttca
non couldn't be easier. Move a
wire, install two resistors, and
replace the finals. A note of cau
tion here-neutralize the new fi·
nars quickly! I turned on the ra
dio to warm up and went to look
for a non-metallic tool to make
the adjustment. The new finals
were so far out of neutralization
that I returned just in time to see
the fuse blow from eu the plate
current being drawn from self
oscillation. This may be an iso
lated case, but be careful any
way. The finals went downhill
with the fuse and I thought I
might have an expensive prob
lem. but the folks at &F solved
that one by replacing the tubes
at no charge. They are good peo
ple to do business with.

The ALC modifications In-

vofve finding and replacing a re
sistor, a diode, and a capacitor
on the rf board. These compo
nents are jocatec in a less dense
section of the board than the
front end and balanced mixer.
Thus, the Job Is relatively easier,
even without pictures. This is
another task that could easily
be workecl in with the trent-end
and balanced mixer mods, so
that only one removal of the rf
board would be required.

As it came from the factory,
my T5-82O delivered 100 Watts
output on 160 and 80 meters,
100 Watts on 40 through 15 rne
ters. and less than 80 Watts on
10 meters. With the ORO mod,
output was Increased at least 25
Watts on all bands and nearly 35
Watts on 10 meters. Still more
power is available by using 220
volts ac rather than 110. This
brought output to 170 Watts on
160 and 80 meters, 150 W atts on
40 through 15, and an honest
140 Watts on 10 meters. Simply
changing to 220 volts ac prob
ably would have made a notice
able improvement even without
the ORO kit. Also noticeable re
the much faster AlC recovery.

The Maglcom

This unit is a preassembled
circuit board about two inches
square, which sells for $27.50. It
converts the stock rf compres
sor to an rf clipper. While I have
no reason to believe there is any
connection, there is a striking
similarity to the Magnum Six
available a few years ago,

The Magicom board installs
on the I-f board in a relatively
open area near the crystal
filter(S). 11 you have additional
crystal filters installed. or have
plans to do so, you may wish to
consider relocating either the fil
ters or the Magicom. rnsteua
tion consists of removing two
capacitors and connecting fou r
leads from the Magicom.

The instructions warn that
careful workmanship and sufu
cent study of the work are re
quired. This is good advice.
Parts density on the i·f board is
high, and great care certainly is
required. In this case, an explod
ed view of the ton side of the
board is provided with the in
structions and is worth its
weight in gold. When the appro
priate pads are found, mstaua
tion is a snap.

Once meteuec. the Magicom
lives up to its claims, but first a
few words about my goals and
expectations wi th respect to
speech processing. I am not an
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Hy-Gain's new HyCom series of UHF and
VHF mobile antennas have been tested
in actual use by amateurs across the
U.S. lor nearly two ye ars w it h excellent
results . The antennas have weathered
the salt spray of the coast, the freezing
ra in and snow of the north lands. and the
blazing sun of the desert south west.
HyCom 's materials and workmanship
have taken the worst th at Mother Nature
could dish out, and they stilt perform as if
they were installed yesterday. II you
wa nt th e finest mobile antenna that you
can buy - w ith proven reliability -try a
Hy-Galn HyCom.

NEW
VHF and
UHF
Mobiles

TELEX rJHj~lIiJ;BJ
TELEX COMMUNICATIONS. INC

•

HC·144·TLM (for 2-mete,..)
A 5 /8 wave, trunk lip mobile
antenna with less than 1.5:1 $WR
aCrOSS the 144·148 MHz band.
Maximum power capability is a lull 200
watts. Hy-Galn'a exclusive screw-In
antenna connector eliminates all
installation soldering. Includes 18ft
(5.5ml coax and connector.

HC·144·MAG (for 2-metera)
The same antenna as above except with
a powerful 90 lb. (40.8kg) direct pull
magnet mount with a neoprene gasket to
protect your vehicle's finish.

HC-440-TLM llor 440-450 MHz)
This is a, trunk lip mount
antenna featuring two 5/8 wave collinear
radiators coupled with a moisture
re sistant phasing coli. $WR Is less than
1.5 :1 and max imum power capability is
200 watts. Antenna comes with
Hy-Gain's exc lusive screw- in antenna
connector that eliminates all installation
soldering and 1811, (5.5m) of coax and
connector.

HC-440-MAG llor 440-450 MHz)
The same antenna as above except w ith
a powerfu l 90 lb. (40.8kgl direct pu tt
magnet mount w ith neoprene gasket to
protect your vehic le's fin ish.

audio purist. I am a OXer.lt's not
nearly as important to me that
the OX station enjoys the sound
of my voice as it is that he can
understand my call leiters
through a pileup. I'm perfectly
willing to sacrifice tonal fideli ty
for penetrating intelligibility.

As it turns out, I sacrificed
nothing with the Magicom. The
same audiophiles who cern
ptamed that my audio sounded
" harsh" and "cverprccessec''
now report that it sounds much
better. At the same time, the
Dxers who reported "weak" or
" muff led" audio now find it to be
lar more penetrating .

So, is the whole thing worth
it? II all your time on the air is
spent rag chewing with solid·
copy stations, it certainly is not.
The stock T5-82O (and many oth
er radios) will do the job very
nicely without the extra expense
and work. Strictly In terms of
dollars per components, the
price is steep. If you could iden
tify eu the components. you
surely could buy them for a lot
less. But remember, you're buy
ing more t han components.
You 're paying for many hours of
someone's research and expert
mentation. For me, irs worth
every penny.

Can the average ham install
it? I think so, My technical skills
are well on the low side of aver
age. To provide a reference
point, there's a local joke abou t
th e W4lVM School of (back
ward) Diode Ins tallation. On the
other hand. if you have di ff icu lty
recognizing a d iode, maybe you
shou ld forget about it.

One d isti nct advan tage is the
absence of external signs of
modi f ication. The re are no
ho les, nothing outboard, noth
ing to detract from resale value.
In fact. the whole operation is
easily reversible should you
wish to do so. I don 't ever plan to
reverse it. In fact, if S·F should
offer additional mods, I'll prob
ably be one of the first In line.

For further information, con
tact S-F Amateur Radio Ser
vices, 4384 Keystone Ave., Cul
ver City CA 90230. Reader Ser
vice number 477.

Wayne Mueller W4LVM
Roswell GA

AED SCANNERS

You have undoubtedly heard
of Murphy's law. OK, but have
you heard of Orozco's pcstu
late? I thought not! Well, simply
stated, it says thai the degree of
dissatisfaction with one's own

.... 316
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AEA CK·1 MORSE
MEMORY KEYER

For some time now, Advanced
Electronic Appl icat ions. Inc.,
has been producing some unique
and rather exc iting products for
the radio amateur. Whether the
device be an autodialer, an an
tenna, or an electronic keyer,
AEA's products have been tn
[ected with a healthy dose of
careful research and solid engi.
neering . The company's latest
offering , the CK·1 Morse Mem
ory Keyer. is certainly no excep
tion. In a case just barely larger
than a typical calculator, we are
given a keyer with almost every
feature that the dedicated or
even not-so-dedicated CW coer.
ator could ask for. While it is per
fectly possible to put the CK·1
on the air without ever opening
the inst ruct ion book, you 'll want
to read and even reread the man
ual a lew times in order to be
able to take full advan tage of
the «ever's capabilities. Once
you've figured everything out,
you'll never want to part with it !

The fi rst thing you notice
about the CK·1 is us apparent
simplicity. On top, there is a
standard twelve-tone touchpad;
it gives a reassuring tactile reo
sponse to each entry, and an au
dio confirmation as well, through
the tiny but adequate speake r
which also is mounted on top.
The only other control topside is
the combination on-off swi tchl
vo lu me cont rol. Be caref ul!
When you turn the unit off , you
erase everything you have pro
grammed into the keyer's memo
ories. Fortunately, AEA assures
us that the keyer is des igned to
be left on continuously.

On the left side of the case is
the only other switch on the key
er: this selects either the mem
cry-send or the memory-toad
mode. On the opposite side of
the keyer is a non-shorting, pow
er-input jack.

AEA specifies the unit as re
quiring 12 V dc ~3 vetIs, which
is quite reasonable in light of the
fact that everything but the side-

tr ansceivers, and the price
range starts at $39.95. Scan
rates, frequency coverage, and
switch functions and contfq ura
tions will vary from model to
model. More information can be
obtained from AED Electronics,
750 Lucerne Rd., Suite 120. Mon
treal, Quebec, Canada H3R 2H6.
Reader Service number 476.

Dave Orozco W86SMD
Coronado CA

*

For More Informat ion

These units are available for a
wide range of z-meter and 220

scan mode. The second one al
lows it to scan the MHz section
selected or will stop il on the
current frequency to transmit or
receive . That' s all there is to it.
While scanning Ihe section of
the band selected, it will stop for
about eight seconds on any Ire
quency that wi ll break the
squelch, giving you time to lock
it there If you wish. If you don 't,
it will continue its scan ad infini
tum. On my unit, the return time
10 a particular frequency, bar
ring any interruption, is about 16
seconds more than sufficient to
catch the act ion . As warned in
the inst ruct ions, you must set
the frequency to zero-zero (i.e.,
224.00) to have it scan normally.
Yes, I tried it with a random fre·
quency In the window, and yes,
it scans ... but quite erratically.
So much for experimentation!

Conclus ions

I feel that this unit is a particu
larly valuable addition to the
Midland 13·51 3, due to the fact
that fully-synthesized 220 rigs
are hard to lind. This scanner in
creases the capabilities of an at
ready very capable radio. Pre
quency scanning is well suited
to the 220 band because of the
long periods of silence encoun
tered when monitoring just one
frequency. It lets you monitor
practically the whole band and
participate when and where you
wish. I am finding frequencies
that I never knew existed. Have
you ever heard someone say,
"let 's aSY to the other one, "
and wonder where they went?
Never again. Now, let's see ...
how can I squeeze another vto
into this case?

- --- - -

Operation

The scanner for the Midland
220 rig is very easy to operate
and does its job very well in
deed. There are two switches
that control the operation of the
microprocessor chip. The first
switch either leaves the rig oper
ating normally or puts it in the

warrant the extra expenditure to
purchase it fully assembled. Be
yond that , all Installat ion and
operation instruct ions are both
complete and easy to read. The
circuit board is tailored to fit in
your particular radio with no
modification whatsoever. A few
wiring connect ions to the rotary
frequency-control switch and to
the Pll section were all that
were required . I had only to de
cide for myself where to put the
two toggle switches that control
the scanning functions. There
was even a provision for older
transceivers that had only the
twc.ccsttton power sw itch.
About an hour later, my Midland
13-513 was ready for the time
honored smoke test. l o and be
hold .. . no cold solders or rnis
wired leads!

... atlast. ..
your shack organized!

A beautiful piece ollumiture _ your XYl will love it!

$16450 S-F RADIO DESK
Deluxe - Ready to Assemble
Designed With angled rear shelf lor your
viewing comfort and ease of operation.

FINISHES: Walnut or Teak Stain. sq
Floo. Space: 39"Wlde by 30" Deep

Addili o~al l ~!o.matio~ o~ Request. •
Chec~s. Money Orders. BankAmeficard

and Maste r Charge Accepted .". 65
,01, 1' 0 Avai lab le F,O,B, Culve. City. (In Gal if , Add 6% S. les Tax,)

Floor Space: 51" Wide by 30"' Deep __ DEALER INQUIRIES INV ITEO__

$192.50 s.r AfftGle.ul Racho hfYiCel
4384 KEYSTONE AVENUE. CUL VER CITY, CALIF. 90230 - PHONE (21 3) 837·4870

,...---------------*

TERMS, We w,lI eccept COD orders lor 125.00 and ooer. All orders senl
f ors t Class on UPS. Prepa 'd oraere we pay shipp,ng

- - -
I~ , , , , , , " " " "

- - 1 8 0 0 to 2500 MIJ~

,,~ DOWN CONVERTER' - - - - -
Down Converlel Ki t p,imed Ci rcu it Board w,rh all pans lor assemb'y
. , .. " .. , ... , .. , .. " .. . , .. , ..... , . . , . . . . . .. , ... , .. $36.50
Vagi An l enna KII 22 db gam with wearherprool Shielded enclosu re

.. . " ." ." .. " ." .. " .. .. " . .. . . .. .. .. $40.00
Tunable Powe' Supply Kit . . , . . $24.95
Antenn a Cookbook tes tea and prooen designs , .. .,. $ 9.95
Au.mbled and T. s t. d Down Converle, Vl/ ' Ih 50 ' RG59 cable Vl/,rh 75 10
300 ohm adap rer ready ro in srall. , , $175.00

Installation

On closer inspection , the
board itself is not at all corn
plicated and probably does not

Microverter: IDe. .... 395 P.O. BOX 1267
617.329-7493 ' DEDHAM, MA 02026

rig is di rect ly proportional to the
number of visits to the local can
dy store. As we watch the micro
processor come of age, we real
tee that if a part icular rig exists,
then it is obsolete! Only what is
on the drawing boards is state
of the art . If your transceiver
doesn't have two vfos, six memo
ar ies, three scanning modes,
and the abil it y to poach your
morn ing eggs, then it just isn't
up to date!

Sad, but true. You drive home,
looking at your once-current mo
bi le rig, noticing its plain face
and lack of dials and lights ...
how cou ld this happen so fast!
You say it will only transmit and
rece ive? How qua int ...

Enter AED Electronics and
thei r line of scanners. Don't
send old Dobbin to the glue tac
tory just yet ... I purchased one
of these scanner boards from a
local dealer and headed home
with great expectations. No
creeping obsolescence for me!
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tone amp is powered through an
on-board 7805 regu lator chip.
On the back side are found two
jacks. One is a DIN plug for input
from a keying paddle, and the
other is a phono jack for keying
a transmitter. As it comes from
the factory, the CK-1 is set up for
negative keying. If you have a
transistorized rig that requ ires
positive keying, don't panic. On
the first page of the manual,
AEA outlines a simple rnodttrca
tion that will allow the keyer to
work with you r rig . The mod con
sists of soldering a jumper
across a diode inside the keyer. I
had the mod completed and the
CK-1 happi ly keying my learn
701 in live minutes; even the
least technically minded among
us should have no problems
with this one !

Hooking up the paddles is
equally simple. Some hams
migh t prefer to see the more
standard phone plug used for
the padd le input, but space con 
siderations inside the CK-1
don't permit that. Besides, the
DIN plug is a rathe r neat
arrangement; maybe the Euro
peans know something we
don't !

Once everything is hooked up,
the next step is to turn it on. On
power-up. the CK- 1 is set for 20
wpm wi th tully-automat ic tern
blc operat ion, dot and dash
memories, and standard welqht
ing. Each of these functions can
be selected or rejected indivldu
ally at your whim, all by entering
the proper code through the
touchpad. The most eccentric
operator can set up this keyer to
his personal taste quickly , with
the digital-entry method provro
ing a precision and repeatability
of adjustment that is impossible
with the knobs found on more
tradit ional keyers.

For now, let's assume th at
you are content to operate with
the standard operating parame
ters, but find the speed a bit too
fast for your taste. No problem.
The CK-1 offers two methods of
changing speeds. If 20 wpm is
too fast, you press the" • " nut
ton once and then hold down the
" 7" button. What will greet your
ears Is a dihdahdihdahdihdah
pattern, with each dihdah being
a bit slower than the one which
preceded it. When it reaches the
speed you have in mind, you
simply 11ft your finger off the
keyboard and commence opera
t ion. If you want to speed up,
you follow the same procedure,

Continued on page 157

These•rmcs are
a luxury

.~ that you deserve

AMM46

Serious amateurs deserve the very best equipment they can afford and one
person's luxu ry may be another's necessity. These mica are a li llie like tha t.
If you deserve a microphone with extra high ou tput, a frequency response
care fully tailored to the voice range, and made of high quality materials, then
here are three new desk mics and three new hand rnfcs from which to
c hoose. The desk rmcs are heavy die cast metal with an attractive black,
textu red finish and a lock lever on th e push-to-ta lk bar for VOX operat ion.
The hand mics are high impact res istant cvccrece with extra long, high
quali ty, neoprene coil cords. Most models are dual impedance.
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f ACTOR Y DIR ECT

4 BAND
TRAP VERTICAL
ItO · 40 METERS)

No bandswitching necessary
with this vertical. An excellent

l
lOW cost OX antenna with
an electrical quarter wavelength

on each band and low angle
'i!diat;on, Advanced design

i provides low SWR arid,
exceptionally Ilat response

across the full width 01 each•
band.

WV·1A

-WILSON SYSTEMS, INC. MULTIBAND ANTENNAS-

$599 5 SY·40A
$33795

....

Assembled we>ghllapproxl.
Shipp ing We'ght l.pprox.I, . . ,

Surface Area, ., , ,12.1 SQ.It.

Wind loading @ 110 mph .. . , , J09lbs.
Assem, weight. .. , ,75 Ibs.
Sh ipping weight. ., 84lbs.

.....

Wind loading@OOmp/1 . . . . , . . . 2151bs,
Ma.imum Wind Survival . . . ". 100 mph
Feed Metc.oo . . .. Coa.ia l Balun

ISupplil!d1

'''00, .. 62Ib5,

•

. . . . leg.>Il limil
. , . .. , .. . , . 1,2'1

. .. SOahm
. Balun Supplifl<!

.10""15,20:12,,,,10

A trap loaded antenna that per
forms like a mono-bander!
That's the characteris tic of this
six element three band beam.
Through the use of wide spac
ing and interlacing of ele·
menta, the following is possi-
ble: three active elements on
20, three active elements on 15, and four active elements on 10 meters. No need to run separate coax
feed lines for each band, as the bandswitching is automatically made via the H igh-Q Wilson traps.
Designed to handle the maximum legal power, the traps are capped at each end to provide a weather·
proof seal against ra in and dust. T he special High-Q traps are the strongest available in the industry
today.

SY·36

Max. Pwr. Inpu!.
VSwR @ Res, ... ,
Impedonee ..
FeerJ Melhod.
GIIin ,

Band MHz.. .. 14·21·28
Ma,imum Power Input. . , le~al Umil
GainldBdI, , . . 9dB
V$WR lit Resonance .1.3 :1
ImpedafICe, , .. , SO ahm
FIB R.tlo... ... . .20 dB or better

NOTE: Radials ere required

for peak operation. (See GR-'
below!

Easily assembled, the WV-l A

is supplied with a MI dipped
galvanized base mount
bracket to attach to vent pipe Of

to a mast driven in the ground.

Featured is the Wilson large
diamete, High·Q traps which
will mainta in resonant
po<nt1; w ;th varvi"!j temperatures
and humidity.

SPECIFICATIONS
. 19 ' tota l height
• Self supporting - no guys

required
• We ight - 14 Ibs.
• Input impedance: 50!!
• Powe<harn:l ling capability:

Legal Limit
• Two High·Q traps with large

d iametef coils
• Low angle radiation
• Omnidifectional oertoemence

• Tape< swaged aluminum
tubing

• Automatic bandswitching
• Mast bracket furnished
· SWR: 1.1:1 or less on all

bands

GR·1
The GR·1 is the complete ground
radial kit for the WV·l A. It consists
of 150' 01 7.'14 stranded aluminum
w ire and heavy duty egg insulators,
instruct ions. The GR·1 will increase
the etuceocv of the WV·l A by pro
viding the correct counterpoise.

33·6 MK
Now you can have the capabilities of
40·meter operation On the SYSTEM
36 and SYSTEM 33. Using the same
type high Quality traps, the 40-meler
addition w ill offer 150 KHZ of band·
width at less than 2:1 SWR. The
new 33-6 MK will lit your present
5'136, SY33, or SY3 and use the
same single feed line, The 336 MK
adds approx imately 15' to the
doven element of your tri ·bandef, in·
creasing the tuning radius by 5 to 6
fee' This addit ion will offer an effec·
tive rotatable d ipole al the same
height of your beam.

Band MHz ,14·2128
Maximum Pow", Input. .. , , .. leoallimi,
G.inldBdl , , , 8dB
VSWRalResoMnce .. " , 1.3 :1
Impedance. . , 50 ohm
FIB R.llo UP to 20 db

ORDER
FACTORY DIRECT
1-800-634-6898 4286 S. Polaris Ave., Las Vegas, Nevada 891 03

ProeM and specr!icahons sullied to change willlOU' notlee



WILSON
ELECTRIC WINCH

Now vou can raise and lower VOUr
W ilson Tower elecniceuv. The
electric winch w ill replace the
hand operated w inch. Available
for use on the n -45, MT-61 and
ST·77 towers.

EW 4S ITT4 S1 .24986EW-61 IMT·61)
EW·77 I$T·77)

Remote Switch..249 5

I

"

ec

,
I

&19 ·

rm.J

r<:::- :
1 '109 '

45 FT. TOWERS

MODEL n-45 ETK-45 MT-61 ETK-61

Max. Height . . 45 ' 45 ' 61 ' 61 '
Min. Height .. 22 ' 22 ' 23 ' 23 '
Weight Ubs.).. 250 250 450 450
Winch Ilbs.I .. 1200 1200 1200 1200
Cable Ubs.l ... 4200 4200 4200 4200
Tubing ...... Round Square Round Square

Sections ..... 3 3 4 4
Price ........ '3999 5 '24995 '6149 5 ' 3499S

W md l.o8ding
Tower Height Sq. Ft.. BASE CHART
ETK-45 -s- -;g Tower Width Depth

TI45B ---.s ;; 45 ' 12 " x 12 " 2Y1 .

ETK-61 ;, FB/RS 30 " x30" 4 'h '

" 61 ' 18" x 18" 4 '
MT-GTB

~=F
,,- FB /RS 36 " x36" 5 v.. '

ST·778 - :g- 77 + RS 42 " x42 8 6 '
•

61 FT. TOWERS

.t
l 'to9'

MT-61 ..

m

•

- ;;:::. " .}!( c~-c I
1~_7 Q.19'

i'::::= I
,. ~ . m\. . .

;- '. . . •
~ -

Square Footage Based on
50 MPH Wind .

The ETK towers o ffer the ham a chance to have a 45 or 61 ft . tower at a very economical pr ice. The
tower is shipped to you in kit teem. You do the f ina l assembly and painting . You do nol have to do
any w elding, just bolt ing together the parts. We supply you w ith the cold ga lvanizing compound to
put the protective coating on the tower . This is not just paint, but the l ull g<l lvanizing coating that
will give your tower vears 0 1 service.

Using square tubing, the assembly is test and easy. It CC1n still be mounted aga inst the house tor a
non-quved installation. Or you may use the l ixed base lor awaylrom the house and completely free·
stand ing installation.

TT-45.MT-81,ST-n - -,----- -,---,-=
W ilson Systems uses a high streng th carbon steel tube manulactured especially lor Wilson
Systems. It is 25% stronger than conventional p ipe or tubing. Th e tu bing size used is: 2" &
311, "·.095; 4 11, " & 6 " ·,125; 8"-134. All tubing is hot d ip galvanized. Top section is 2" 0.0. for p ro
per rotor and antenna mounting.

Th e n ·45B and MT-61B come complete with house bracket and hinged base ptate for aqainsr 
house mounting . For totally lree-standing installation, use either of the tilt-over bases shown below.

The STone cannot be mounted ag<linst the house and must be used w ith the rota l ing tilt -over base
AB·nB shown below.

--WilLSON SYSTEMS TOWERS-
UNEW"

ECONOMICAL TOWER KIT
FOR 45' & 61 ' TOWERS

Tilt ing the lower over is a
one-man task w ith the
W ilson bases. IShowo above
is the RB-6tB . Rolor is not
included.!

i
"1, . "t, .

..
,...

RB-45B ... 1441bs. ... '259"
RB-61B ..• 229Ibs. ..• ' 344"

,--,RB-nB n. 300 lb•. •.. '514" ,-_

---, The RB Series was designed lor Ihe r -::-:-:----""
ama teur who w ants the added con
ven ience o f being able to w ork on
the rotor tr am the ground posit ion.
This series at bases w ill give that
ease plus rotate t he complete tow
er and antenna system by the use
at a heavy duty th rust bearing at
the bese of the tower mounting oo
sition, w hile still being able 10 til t
the tow er over when desir ing 10

m <lke changes on the antenna
system .

The FB Series was designed to pro- r-
vide an economical method 01

moving the tower away Irom the
house. It will support the tower in a
completely tree-stand ing vertical
posit ion , w hile also having th e cap
abi lit ies of tilting th e to wer over to
provide an easv access to the
antenna . The rotor mounts at the
lap of the tow er in t he conventional
manner . and w ill not rotate the
com plete tow er.

FB-45 .•• 1121bs '189"
ETB-45 .•. 112Ibs '164"
FB-61 .•. 1691bs '269"
ETB-61 ... 1691bs. n. ' 244" ,-_=

TILT-oVER BASES FOR TOWERS ,
FIXED BASE ROTATING BASE

ORDER
FACTORY DIRECT
1-800-6 34-6898 Pnces Effect ive 1-1-81 thru 1-31 -81 4286 5 Po""i~ Ave.. La~ Vegas, Nevada 89103
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Emergency Tone Alert System

D uring the last part o f
Jul y, 1979, trop ica l

sto rm Claudette hit the Gal
veston-Houston area, drop
ping from ten to forty-f ive
(yes, forty-five) inches of
rain in various parts of the
region in a very sho rt time.
Although the area was. well
blanketed w ith re pe a ters
carrying emergency infor
mation, the rapid ri se of
water at ni ght caught ma ny
hams unaware; some d id
not k now of the emergency
until w ater started coming

into thei r homes. At that
time, there w as no way of
alert ing the rad io amateurs
once they we nt to bed,
since most of them turned
off thei r two-meter rigs so
that the routine chatter on
the frequency would not
keep them awake.

Claudette made it ex
tremely clear that a method
wa s needed to quickly and
effic iently ale rt a rea
amateurs that an emergen
cy situat ion existed . Two
additional emerge ncies in

Photo A. Completed tone alert.

rapid seq uence made it im
pera tive tha t we act im me
diately .

O ur need w as for a sim
p le, econom ica l system
that cou ld be put in to ef
fect almost im mediately.
Discussion on the ai r and at
the August meeting of the
Tidela nds Ama teur Radio
Society (TARS) and t he Uni
versi ty of Texas Medical
Branch ICalvestonj-Erne r
gency Com mu n ica tions
C roup (UTM B-[CC) devel
oped crite r ia for a device

sim ilar to the tone-alert
sys tem of t he Na t ional
W eather Service (NWS). a
single-tone svstern .

A system for decoding
d ual tones has been used in
Dallas for the past two
years. Of the approxjmatelv
400 Radio Amateu r Civil
Emergency Service (RACES)
m embers in Dallas, o ne
hundred have the tone alert
available. The usual re
spo nse to any use of the
emergency tone alert is at
least 50% of the hams
equ ipped to rece ive it. The
local authorit ies are very
impressed with the abil ity
o f the hams to respo nd to
emergen c ie s The Da llas
system is the " A-Tone De
coder" usmg the DTMF A
tone. The tone alert is ini
t iated by Civil Defense. Ini
tia lly, the alert is on the
146.28t.88-M Hz repeater,
but it m ay go to other re
pea te rs if the area of emer
gency is w ider than can be
covered by one repeater.
The choice of the A tone for
th is metro pol itan area was
based upon the high possi
b i l ity for abuse of o ther
tone s. The A tone generall y
is not ava ilable on the pad s
com mo nly used by hams.
So fa r, Dal las has had no
fal se alert s, even though
som e non-hams have got
ten access to two-mete r
equ ipm ent and some hams
ha ve t r ied to jam the
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will lo ck o nto that fr eq uen
cy and activate the audio.

The Texas OX Society is
cons idering using the tone
alert on thei r repea ter to
alert member') w hen rare
OX is heard on the HF
bands. They ant ic ipate us
ing a set of tones o ther th an
the 9 ')0 that their signa l w ill
not ac tivate scanner') that
are monitoring the repea t
ers for emergenc ies.

Another m odification of
the tone alert wi l l be for use
with weather rad ios to de
code the 105Q.-Hz tone of
the National Wea ther Ser
vice alerts and activate
weather receivers no t pre
viously prov ided w ith tone
alert Since the NWS alert is
on ly a single tone, such use
wil l req ui re on ly o ne
decoder of the tone alert .
The tone alert used for
NWS cannot be used at the
same time for the DTMF
emergency tones.

Why were the 9 and 7
tones chosen? We thought
that since 911 is used on the
telephone to dia l emergen
cies to fire and police, use
of a 9 would be easv to
remember as the alert sig-

, ,~ ,\ .
\ "

cies such as hurricane'),
f loods, o r explosions, A
sing le-tone capab ility for
low -level alerts ca n be add
ed Without additional ci r
cuitry, using a toggle switch
to ground one decoder o ut
put. Wi t h t he switch in the
low pos ition, the tone ale rt
ca n be ac tivated by a
OTMF 7, 8, or 9. We recom 
mend the use of the f igure 7
for low-level a lerts and
reservation of the figu re 9
for h igh-level ale rt s

Generally, the amateurs
leave the tone alert on low
level when they are around
the shack and switch to
high level when they go to
bed. Thus, their alert device
would aw aken them only
for high-level general emer
genctes.

Severa l other group') are
planning to use the 9 for
their alert ') . Thus. a number
of ham') are now using the
tone alert with scanner ')
monitoring these several
repeaters . The scanners are
being modified so that they
will scan silently even if
there is routine activity on
the frequency, but if the 9
signal is given, the scanner

Photo B. Assembled PC board.

M" 1011 ( )
HUlIll\ ( "t
HI" 1 H"" \ ., I U( f It
UPPlR HlC."" (0"\1
1H\5 '(

•

Word of what we were
doing spread rapidly and in
quiries ca me from other
clubs and groups. D iscus
sions concerning this sys
tem became q uite act ive
among seve ral RACE S and
CD nets in Houston, A lv in,
Clear l ake, and East Texas
areas. Severa l gro ups asked
if t he d evi ce cou ld be
adap ted to their spec ia l
needs.

The concept o f TARSand
UTM B-ECC ca l ls for the
Emergency O perating Cen
te r') (EOCs) o r a d uly-au tho
ri zed opera tor to in it iate
the 9 tone w henever the
need a rises t o act ivate the
net for emergenc ies. We
also use the tone alert to
call up our week ly repeater
(147.75/.15 M Hz) and sim
plex (145.53 M Hz) nets.

A s others have discov
ered, in the absence of
phone-patch capability ,
hams must rely on tone
alert.' It soon became ap-
parent that two levels of
alert would be needed: a
low-level alert for personal
emergencies such as car
trouble, and a high-level
alert for general emergen-

transmissions.
Tarran t Co u nty (Fo rt

Worth). near Dallas, IS in
terested in implementi ng a
sim ilar system in the near
future.

The decisio n of TARS
and UTMB-ECG was to de
velop a tone-alert device
based upon the success of
Dallas, the ideas expressed
by WA3ENK,I the WB5PRD
design, and utilizing at least
a four-second signal of the
dual tones of the DTMF fig
ure 9 (which most amateurs
have available in a touch
tone1M or comparable pad)
as the t riggering signal . Use
of a relay to silence the
audio circuit to an external
speaker until activated by
the tone was considered the
simplest alert device. The
fou r-to-five-second dura
tion of the tone in our tone
alert causes a relay to close
which then tu rns on an ex
ternal speaker o r alarm
bel l.

Twen ty copies of the
o rigi na l W B5P RD board
were o rde red, and withi n
three days the interest was
')0 great that an add it iona l
50 boards were ordered .

The o rig i na l WBSPRD
schemat ic w as modified
(bu t stil l using the origi nal
board) to fi t o ur needs and
to use the DTMF 9 tones.
local sources of part s in
quantity w ere inadequate,
so parts were ordered to
provide 50 tone-a le rt k its.
Parts were ordered from
com pa nies advert ising in
the seve ral amateur radio
journa ls. U pon checking
the part'> when they arrived,
we found one company had
shipped 30% of the pa rts in
an inoperable condition, so
these had to be replaced .
By carefu l selection of
sources, we were able to get
the total cost (parts and
board) down to $12.50 for
each kit. (The prototype us
ing parts bought in small
q uantities was built for
about $18,00.) While await
ing receipt of pa rts, a con
struction and testing man
ual was written.
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Fig. J. Schema tic diagram. (See Parts i. ist.]

sim il ar system to other
ama teu rs partic ipat in g 10
emergency ac tiv ities.

Circu i t Description

The schematic is shown
in Fig. 1 . The components
listed in the Parts List are
standard item s which are
readil y ava ilab le . Advan-
tages and disadvantages of
the 507 Pll to ne decoder
have been discu ssed pre
v iou sly i n t he am ateur
literatu re. '.'

The c irc u i t is powered
f rom a 12-volt de source.
Ze ner diode D4 provides
6,2 volts de for U1 and U2.

Whe n th e c i rc u i t i s
armed by bringing pin 12 of
U3c to logic one brie fl y,
aud io is rou ted through the
norm al ly-closed contact of
the relay to load 109 resistor
R1 and to the input of the
decoder ci rcu i t s through
R2. Germani um diodes D1
and D2 conduct at 300 mV
to protect the circ u it f rom
audio overload , ( 2 and C3
pass the audio tones but
block dc from entering U1
and U2 alo ng w ith the
aud io signa l.

U1 and U2 decode the
hi gh and low tones, respec
ti vely, R3, R13, and C4 set
the center frequency of U1;
R4, R14, and (5 set the
ce nt er f req uency of U2
(bandw idth is about 5% of
the cen te r f req uency).

When a decoder locks on
an incomi ng tone, pm 8
goes to logic zero, When
both Ul and U2 are locked.
pin 4 of NOR gate U3a goes
to l o g ic one. ( 10 then
charges through R7 to pro
vide a delay before pin 8 of
U3b reaches logic one. U3d
inverts the outpu t of U3b.
The sequence is now com
plete, the relay and LE Dare
ac t ivated by Q1, and audio
is now rou ted to the speak
er un til the circu i t is agai n
arm ed .

A total del ay of three to
fo ur seconds is int roduced
be tween initial reception of
the tone and ac t ivat ion of
the relay to prevent fa lse
activat ion of the circuit.

•

..

I

O. H igh-level tone ale rt
will not be used for rout ine
personal emergencies such
as fl at t ire, out o f gas, etc.

Low-Level Alert

1 . This alert may be
so unded by any amateu r
having a personal or in
dividua l emergency fo r
wh ic h he needs help. (It is
recommended tha t a d irect
call an the repeater o r
sim plex frequen cy be tried
f irst before using the tone
alert. )

2. Low-level ale rts will be
sounded onl y o n the local
area sim plex or repeater
freq uency . l ow-level ale rts
are not to be used for
gene ra l a l ert s co v er i ng
more than one repeater.

3. Alert wil l be sounded
by transm itting the digit 7
for 15 seconds. The stat io n
tran smi tti ng the tone w ill :

a) identify;
b) t ransm it the 7 tone
for 15 seconds;
c) cal l CQ or Q ST;
d) sta te the nature of
the emergency and re
quest the necessary
assistance ,
Th is p lan has been opera

t ional since Augu st, 1979, is
gain ing ad herents, and the
id ea is spreading. Based up
o n o u r experience, we
wou ld reco m mend this or a

1I1
..

2. A lert w ill be so unded:
a) in the even t o f a
civi l emergency;
b ) f or a regu larl y
schedu led test or d rill ;
c) to call attent ion to
bulletins of general in
terest during an emer
gency.
3. Init ially, the al ert w ill

be sounded on the repeater
(147.75/.15 MH z) covering
the area affected by the
emergency and o n 145.53
M Hz sim plex.

4. Alert w ill be sounded
by transm itting the digit 9
for 15 seco nds. The sta t ion
transmitt ing the tone wi l l:

a) identify;
b) t ransm it tone for 15
seconds;
c) call CQ or QST;
d) state the nature of
the emergency or that
a test or drill is in
progress;
e) give inst ruc t io ns
concern ing action to
be taken and/or fre
quencies to be moni
tored .

5. Individual testing and
tune-up of t he tone-alert
c irc u it will be done o n a
sim p lex frequency other
than 145.53 M Hz and wi l l
no t be done on repeaters.
Use low power if possible
when testing o r tun ing cir
cuit.

1I •
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High-Level Alert

1. The tone alert wil l be
activated only by duly-au
thorized operators acting on
behalf o f emergencies de
c lared by Civil Defense or
ot her off icia l agenc ies, or
on behalf o f the repeater
o rga niz ation.

nal . The low-level a le rt is a
good-neighbor service for
indivi d ual o r per so n a l
emergencies; therefo re. it
was considered appropriate
to use the 7 or 73 for this
ale rt tone.

Whether a large area
suc h as the Galve sto n
Houston area is invol ved in
emergenc ies or sm a l l e r
local areas only. there is a
way to alert only one or the
other. If a genera l ale rt is in
vo lved, then the alerting
operator goes from repeat
er to repeater giving the
al ert and announc ing the
emergen cy. If o nly a local
area is involved , then only
the repeater covering tha t
area is alerted .

Because of the serious
ness of emergen cies that
ca n occur in thi s regio n of
the C ulf Coast and the po
tential for abuse, it was ear
ly decided to establi sh the
fo llow ing Ga lveston Coun
t y genera l gu idelines for
use of the tone alert.
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Connection
Pin 5,Ul
Pin 5, U2
Pin 5, U3a
Pin 6, U3a
Pin 8, U3b
Pin 4, U3a
Pin 2, UJd
Pin 3, UJd

Component
R3
R'
R5
RO
R7
R8
Rll
R12

audio gain up to ensure
p rope r d r ive lev el. The
lo ading resistor is rated at
o ne Watt . ARM the circuit
and have another ope rator
t ransmi t an alert tone on a
simplex frequency for f if
teen seconds. The unit
shou ld activate in less than
ten seconds.

Circuit A lternatives

The ci rcuit can be tuned
for tones other than the
digit 9. The standa rd tone
pairs are listed in Table 2.

Table 1. The end of the com-
ponent connec ted to the
listed test point is placed in
the up position.

Fig. 3. Parts layout.

Alternatively, a vo lt
meter or logic probe m ay
be used. Start wi th R1 3 and
R14 full y counterclockwise.
App ly an alert tone w ith the
probe on pin 8 of Ul o r p in
5 of U3 and slowly tu rn R13
clockwise. Note the posi
tion of R13 when the volt
age d rops and continue
turning R13 clockwise until
the voltage goes back up;
note this point. Turn R1 3
counterc lockwise to a point
m idw ay between the two
voltage change setti ngs. Do
the sam e with the probe on
pin 8 of U2 or p in 6 of U3
while adjust ing R14.

Fig. 2. PC board, foil side. Th is is suitable for reproducing
the board for those who would like to do so.

Operation

App ly 12 volts dc to the
unit . Momentarily close the
SET switch; the relay should
activate. Provide an audio
input from the two-meter
rig. The circuit will no t
funct ion properly with a
high no ise signa l or with too
li ttl e aud io d rive. Turn the

should be observed when
handling the 4001 CMOS in
tegrated circuit. For tem
perature stability, ( 4 and
(5 must be high-quality
rnvlar t o r metallized film
capacitors.

The switches and LE D are
instal led on the front panel
o r speake r enc los ure. The
LED should be near the SE T
sw itch; the LE D lights w hen
t he tone-aler t unit is in the
SET activat ion, The relay is
i ns ta lled off the ci rcuit
board with epoxy glue or
silicone rubber. A multi-pole
relay may be substituted if
other devices, in addition to
the speaker, are to be con
trolled . {Remember that
w hen other devices suc h as
bel ls o r buzzers are on the
rel ay, they w ill be act ivated
when the SET sw itc h is ac
t ivated .}

The twelve-volt dc sup
ply is connected between
points marked + and 
(ground). One side of the
relay coil and the LED
anode are connected to
point K&l and the other
side of the relay coil goes to
K. The cathode of the LED
goes to l. The ARM (RESET)
switch is connected to the
points marked A. The SET
switc h is connected to the
two po ints m arked S, Audio
is connected between IN
PUT and ground. Po ints E.
B, and C indicate the emit
ter, base, and collector of
Q1 .

Tu ne-Up

The tone alert may be ad
jus ted for the DTMF tone 9
using either of two pro
ced ures - ei ther a freq uen
cy cou nter o r a vo ltmeter
m ay be used . Wi th the fre
quency counte r m ethod,
the counte r is connected to
U1 at pin 5 (for a square
wave) or pin 6 (for a triangle
wave), and R13 is adjusted
until the counter shows
1477 Hz . Take care not to
load the circuit with the test
equipment. Next, connect
the counter to pin 5 o r 6 of
U2 and ad just R14 unt il the
counter shows 852 Hz.

Assembly

The circuit was assem
bled on a WB5PRD circuit
board. (Drilled prin ted cir
cuit boards are available
from WB5 PRD for an SASE
and $4.00.) The foil side of
the bo ard is shown in Fig, 2,
w hich is suitable for use in
reproducing the board . An
assembled P( board and a
completed tone alert are
shown in the photographs.

Parts layout is shown in
Fig. 3, Assembly can be
facilitated if one starts with
those components at the
center of the board and
works outward toward the
edge. D iodes, capacitors,
t rimpots, and q ua rter-Wa tt
resistors are mo unted ver
tical ly . The two one-Watt
resistors are mounted hori
zontally . If proper ca re is
taken as to which end of the
vertically-mounted resis
tors is upmost, then that
point of the resistor can be
used as a tes t-point contact
for testi ng other parts of the
ci rcu it. (See Tab le 1 .J

The usua l precautio ns

03 and R8 provide a dis
charge path for (10 when
no tone is present. This
prevents a buildup of
charge over a period of
time from intermittent false
signals which might cause
activation of the ci rcuit. 05
protects Q 1 from the tran
sient vol tage present when
the relay is deactiva ted.

Momentarily c losing the
no rm all y-o pen ARM (RE 
SET) switch w ill deactivate
the relay (open the audio
circuit to the speaker) and
will arm the decoders so
that they can respond to an
incoming tone signal.

Momentarily closing the
normally-open SET switch
will act ivate the relay so
that audio goes to the
speaker. Thi s m ode w ill
conti nue unti l the ARM
(RESET) swi tch is act ivated.
(A momentary D PDT toggle
switch with center off can
be used in place of two
separate momentary
switches .I
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low High Tone
Tone 1209 Hz 1336 Hz 1477 Hz 1633 Hz

697 Hz 1 2 3 A
770 Hz 4 5 6 B •
852 Hz 7 6 9 C
941 Hz • 0 • 0

Table 3. Alternate values iot R3 and R4.

Table 4. Logic and voltage chart.

Table 2. DTMF tone pairs . Each digi t or sign is composed of
two tones. For example, 1 is composed of a 697-Hz tone and
a 1209-Hz tone.

References
1. Rodney A. Kreuter WA 3ENK,
" Two Meter Tone Alert ," 73
Magazine, January, 1979.
2. Sta n Horzepa WA1LOU, " FMI
RPT- Tone Alert Standards,"
0 5T, December, 1979.
3. J . H . Eve rhar t WA3UXH ,
" Toward A More Perfect Toucn
lone Decoder," 73 Magazine,
November, 1976.
4. Rick Swen ton WA1LWV,
" T o n e De c ode r rm crc ve.
mente.' 73 Magazine , Febru
ary, 1979.

U2 for proper tu ning.
Step Six: Ground pin 8 of

Ul and send a OTMF digit 7
signa l ove r the aud io input.
If this activa tes the rel ay in
4-6 seconds. then U2 is
tu ned and func tioning. If
the rel ay does no t act ivate,
the n replace U2 and try
aga in.

Step Seven: Ground p in 8
of U2 and send a OTMF
d igit 3 signal over the audio
input. If this activates the
relay in 4-6 seconds, then
Ul is tuned and fu nct ion
ing. If the re lay does not ac
tiva te, then replace Ul a nd
try agai n.•

Parts Li st

Res istors
R1-10 Ohms, 1 Wa tt
R2-1.5k Ohms, '10 Walt
R3-5.6k Ohms, '10 Walt
R4-8.2k Ohms, 'I. Wall
R5,6, 11 -27k Ohms, '10 Watt
R7- 560k Ohms, '10 Walt
R8- 1k Ohms, '10 Wall
R9- 220 Ohms, 1 Watt
R1 0 - 10k Ohm s, 'I. Wall
R12-22k Ohms, 'I. Wall
R1 3, 14- 5 knonms. vertical trimpot s
R15-1k Ohms, lj. Wall
Capac itors
C1 , 2, 3-0.1 j.lF ceram ic d isc, 25 V
C4, 5-0.1 j.lF myiar™ , 16 V
C6, 8-1 .0 ",F electrolytic , 6 V
C7, 9-10.0 ",F electrolytic , 6 V
C10-3.3 ",F electrolytic, 16 V
C11- 100 ",F electrolytic, 16 V
Sem iconductors
01 , 2- 1N34A germanium (or equivalen t)
03-1 N914 si licon (or equivalent)
04-6.2 vo lt , 400 mW zener
05-1 N4001 (or equivalent)
Ql-2N2222 NPN transistor
Ul , U2-567 dual Intlne, tone decoder
U3-4001 CMOS logic block

Keep CMOS wrapped in fo il unt il ready to install .
LED-Iumbo LED of choice

solde r bridges , incorrect
parts placement, o r fa ilure
t o observe p ol arit y o f
diodes o r capac itors. All
co nstruc tion steps should
be retraced with t his firml y
in mind .

Step Two : Confirm that
adequate no ise-free aud io
is actua lly present at the in
pu t and that the relay will
work out of the circu it.
Close the SET switch to ac
tivate the relay.

Step Three: Use a VTVM
or FET-VO M (a t least a
me gohm res istance) an d
check t he voltages listed in
Table 4.

Step Four: Using a piece
of hook up wire , connect
one e nd to ground and
ca refully touc h the o ther
end to both pins 5 a nd 6 of
U3 with the ci rc uit ARMed .
The re lay should activate in
about fo ur seconds . If it
ta ke s a s long as t hi rty
seconds to ac t iva te the
relay. check R7, R8, Cl 0,
a nd 0 3. If this fa ils, replace
U3.

Step Five: Check Ul and

w eather Watch (Ale rt)
Modifications

Only minor changes are
req uired on this circuit to
decode the NWS 105Q-H z
ale rt to ne for we at he r
radios tha t do not have th is
feature . ui . R3, R5, R13, C4,
C6. and C7 are om itted. A
jumper is placed between
the foil s origina lly intended
fo r pins 7 and 8 of Ul . R14 is
ad justed for 1050 Hz a t pin
5 or 6 of U2. Activation
methods and time will re
main the same.

Troubleshooting
Step One: Mo st prob lems

with performance can be
traced to bad so lder joints.

in the switch-open position ,
it will take both tones of the
digit 9 to activate the unit.

Low Tone R4 High Tone R3

(Hz) (kilohms) (Hz) (kil ohms)
697 11.0 1209 5.6
770 10.0 1336 5.6
652 6.2 1477 56
941 62 1633 3.9

4001 Ul a nd U2
Pin Set Armed Ton e Present Pin Voltage
1 l ow High 4 6.2 V

2 l ow High 5 12.0 V (no
3 High low alert tone)
4' low l ow High 0.1 V (alert
5' High H igh l ow tone present),. High High l ow
7 ·········Ground pin--·······
6" l ow l ow High
9 H igh low
10 low High
11 High l ow
12-- l ow low
13 l ow High
14 --12 vo lt p in

The corres pond ing a lte r
na tive values fo r R3 and R4
are shown in Table 3.

Most of the delay be
tween the introduction of
an alert tone and relay ac
tivation is introd uced by R7
and Cl0. These may be ad
justed to provide a lo nger
or shorter del ay.

If o ne wishes to have
both a low level of alert and
a high level of a le rt, thi s can
be done by adding an SPST
toggle switc h so that pin 5
of U3a (or pin 8 of Ul) can
be grounded . Wit h pin 5 o r
pi n 8 grounded, o nly a
single tone (852 Hz) will ac
tivate the unit. With the
s w it c h in the closed
(grou nded) po sit io n, the
tone alert can be act iva ted
by the d igit 7 fo r a low-leve l
or pe rsona l emergency, and

"rnese remain at the same state during SET and ARMed
periods and change only during the presence of the ale rt tone.
Do not replace the chip yet if any of these pins do not agree.
""This pin should go high while pressing the ARMed bu lton.
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Keyer Trainer Morse Trainer Contest Keyer Morse KeyerMorseMatic'"

MORE KEVER FEATURES
FOR LESS COST

AEA Invites You to Compare the AEA Keyer Features
to Other Popular Keyers on the Market.

MM-1 KT-1 MT-1 CK-1

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOOT
NOTICE OR OBLIGATION

OPTIONS:
MT-1P (portable version of MT-1) with

batteries, charger, earphone $139.95
ME-1 200Clcharacter plug-in memory

expansion for MM-1 s 59.95
AC-1 600 Ma. 12 Volt wall adaptor for

MM-1 with ME-1 s 14.95
AC-2 350 Ma. 12 Volt wall adaptor for

all AEA kever and tra iner products
exceptMM-1 w/ ME-1 $ 9.95

OC-1 Cigarette lighter cord for all AEA
keyers and trainers except MT-1 P $ 5.95

MT~1 K Factory conversion
of MT-1 to KT-1 $ 40.00

IMPORTANT KEYER AND/OR
TRAINER FEATURES

Speed Range (W PM)

Memory Capacity (Total Characters)
Message Partitioning
Automatic Contest Serial Number
Selectable Dol and Dash Memory
Independent Dot & Dash (Full) Weighting
Calibfated Speed, 1WPM Resolution
Calibfated Beacon Mode
Repeat Message Mode
Front Panel Variable Monitor Frequency
Message Resume After Paddle Interrupt
Semi-Automatic (Bug) Mode
Real-Time Memory Loading Mode
Automatic Word Space Memory Load
Instant Start From Memory
Message Editing
Automatic Stepped vanabte Speed
2 Presettable Speeds, Instant Recall
Automatic Trainer Speed Increase
Five Letter or Random VoJord Length
Test Mode With Answers
Random Practice Mode
Standard Letters, Numbers. Punctuation
Al l Morse Characters
Advertised Price

AEA
MM-1
2-99
500
Soft
Yes
Yes
Yes
Yes
Yes
'res
'res
'res
'res
Yes

ves
'res
No
No
Ye,
Yes
Yes
'res
'res
Yes

$199.95

AEA AEA AEA AEA COMPETITOR
KY-1 MY-1 CK-1 MK-t A B C 0
1-99 1·99 1-99 2-99 8-50 5-50+ ? 8-5D

500
s

400 100/400 400
Soft Hard Hard Hard, Yes No No No

Yes Yes Yes No No No No,

Yes 'res 'res Yes No No No No
Yes 'res 'res Yes No No Yes No

I 24 No No No No
No 'res ves Yes

vee 'res Yes Ye, 'res No 'res ves
%

'res • No No 'res
'res 'res 'res No No No No

r , tiW\ 'res'res 'res No
'res No No Ye,

• Ye, No No 'res •
Yes No No No

No No 'res No No No No No
No No 'res No No No No No
Yes 'res r G a" " No
Yes 'res No
Yes Yes No
Yes Yes Yes
Yes Yes Ye,
Yes Yes No

$129.95 $99.95 $129.95 $79.95 S139.95 $ 99.501 5229.00 5129.95
$139.50

All our kevers (except the MT-t ) will operate with any popular
single lever or Iambic squeeze paddle and will key any type of
modern amateur transmitter with no external circuitry required. AEA
keyers are as easy to operate as a four function calculator. The
internal AEA computers are all pre-programmed for the features
shown above. Each AEA product is fu lly RF protected and receives
a complete elevated temperature bum-in and test before it is shipped
from the factory.

Ask a friend how he likes his AEA kever compared to anything
else he has ever tried, then JUDGE FOR YOURSELF. See the
AEA keyer and trainer family at your favorite dealer.

Advanced Elec tron ic A pp lications, Inc .• P.O. Box 2160.
Lynnwood, WA 98036, Call 206/775-7373

AEABrinls~ou the
Brea t rought
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Roberl Schlegel N78H
113 66th Avenue l,l~f

tecome w.... 98-114

WWV-to-80-Meter Converter

Photo A Close-up of the L1 -L2 induc tor. L1 is 12 ccw furns
and L2 is 4 ccw turns o f #24 enameled wire. L3 is 35 cw rums
of #32 ename led wire. All induc tors are wo und on a 1J4-inch
slug-tuned coil fo rm.

ro om is available fo r the
3/B-i nch va riety .

Fin a lly , c a re fu lly con
ne ct the rel a te d ho le s with
l IB-inch s t rips of a rt o r
m asking tape. Pla ce ma sk
ing tape o ver the compo
nent sid e of the board to
preven t aci d from en tering
the hole s. Thoroughly cl ean
the copper su rface a fter
etc hing . Using this m etho d .
I easily etched and a ssem
bled a c he cko u t boa rd in
o ne afternoo n .

The ind uc tors a re wo und
on a 1{4-inch dia me te r slug
tuned coil fo rm a s shown In

Photo A. The se may be
found in most junked TV
se ts and rad io s. As viewed
from the base . co ils II and
l2 are wo und counterclock-

Photo B. Top vie w o f the completed WW V-to-BO-meter fre
quency co n verter.

1980 ca tal og (#23) lists this
crystal a t $2.00 e ac h wi th a
3Q-cent per c rysta l handling
and f irst class mail c ha rge.
The FT -243 socke t , p ar t
550-1 , al so m a y be ob
tai ned for an additiona l 30
cents.

The c ircu it bo a rd ca n be
q u ick ly and e a sily m ade by
first po s it io ning a nd sec ur
ing the coppe r fa ce of a
1-3/4 " x 3·3/8" boa rd u nder
the c irc ui t pattern in Fig . 2.
Ne xt . mark through the pat
tern a t each hole loc a tion
and then drill a #60 hole a t
each mark . The ind uctor
pin a nd c rysta l soc ke t hole s
may re q u ire pattern adju st
ment and larger holes Also ,
check the lead spac ing of
your c a pac itors . The layo u t
is for 1/4-inc h spa ci ng b u t

..... u

quency which a ppea rs at
the co llector of Q1 Imped
an c e m at c hing t o t he
50-Ohm receiver antenna is
provided by the C5-C6 ca
paciti ve divider.

Crysta l frequ ency is d e
termined by su bt rac t ing the
des ired aO-me te r fre quency
f rom the WWV 1Q-MHz fre
quenc y. The 375Q-t0-3800
kHz ra nge (6 250- to-6 2oo
kHz c rys ta l) might be a
good choice for minimum
s ig n a l interferenc e . Th e
c rysta l m ay be obtained
fro m Jan Cryst a ls. 2400
Crysta l Dr ive. Ft. Myers Fl
33906. Specify type FT·243
ho ld e r a nd desired c rysta l
frequency . This c rysta l will
be 005% tolerance . Jan 's

L2 ~

This simple a nd inexpen
sive frequency convert

e r will place the WWV
10-MHz signal an ywhere
within the an-m eter hand.
Cred it for the b a sic design
goes to PM Electronic s. a
local firm that is now de
f unc t.

Referring to the schemat
ic in Fig. 1 , 11-<:2 are tuned
to the WWV H}-M Hz signa l.
This signa l is coupled to the
base of Q1 by 12. O sci ll ator
Q2 operates at any se lec ted
crystal frequency between
band 6.5 MHz, a nd is cou
pled to the e mitte r o f Q1 by
(7. Q1 mixes the two fre
quencies . The L3-CS-C6
co m b inat io n is tuned to the
3.S-to-4-M Hz difference fre-
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Fig. 1. Schema ric diagram of the WWV converter. Resistors
are 1/4 or 1/2 Watt. Capacitors C3 and 00 are Mylar rM, w ith
all others being disc ceramic.
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Fig. 1. Foil side of the circuit board.
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Fig. 3. Parts placement guide (foi l side shown).
wise wit h #2 4 enameled
wire, and 13 is wound clock
wise with #32 e nameled
wire. All three inductors are
wou nd with no space be
tween turns. 12 begins at
the end of L'l with no space
between the end of II and
the start of 12. Secure the
coil ends with thread or

tape and app ly two o r th ree
coats of varn is h to ho ld the
coi l in place.

Capacitors C2, C5, and
C6 are soldered di rectly to
the inductor pins . I tried
seve ra l sets of transistors,
both NPN and PNP types,
and they all worked . Just re
verse the voltage polarity

for PNP types . To align.
co nnect a short antenna
and se t I I and l3 for maxi
mum S-meter read ing with
a nonmetallic tool. Use
shielded cable for hookup
to the rece iver.

My thank s to Chuck
Allyn, who so kindly provid
ed the photographs for th is
article. If you have a ques
tion or need parts help. an
SASE will bring a prompt re
ply.•

HAM-KEY"
RADIO TELEGRAPH SENDING DEVICES

Model HK·3M ~

NClW$15 9 5

Add $2.00 Shipping
& Handling.

• Deluxe stu,ight key
• An1i·1ip brack" . Can'1 1ip • Navy type knob
• H eavy base . No need to attach 10 desk • Smooth ac1ion

Mode l AT-B ann-up bracket on ly , to conven anv HK-310 HK·3M.
$ 150 Postpa id

CC·3P shie lded cable & p lug for HK·3M$1 .50
Add $ .50 Shipping & Hand ling.

MOdel~ NClW$249 5

Ad d $2.00 Shi pping
& Hand ling.

• Dual lever squeeze paddle
• For use wi1h all elec::1ronic keyen
• H ellvv base with non·slip rubber f_1
• Paddles re"enible for wide or c lose

finger spacing

Model HK-2. same as HK -l b U1 len base for inco rpora t io n in your
o w n keVer. $ 16 .95
Add $1.00 ShippIng & Hand ling

CC-l P sh ie lded cable & p lug for H K·1 $2 .00
Add S .50 Sh ipping & Handling .

MOdeIHK·4 ~

NClW$37 9 5

Add $2.00 Shipping
& Handl ing.

• Combina1ion HK-1 & HK-3 on same base
• Snaight key mav be used conven1ionally or as a switch 10 1rigger

a memory.

CC-1f3P S hielded cable with plugs for H K-4 $ 3 .50
Add $ 1.00 Shipping & Handling

Model HK-5A Electronic Keyer

Add $2.00 Shipping
& Ha ndling.

• Uses Curtis 8044 keyer chip
• Iambic circuit for squeeze keVing • Grid block or direct keying
• Self Comple1ing dots & dashes • Speed, volume, tone & weigh1
• Dot & dash memorv ccotrcls on frOn1 panel
• Built-In s ide t o ne • Use with HK-1 or HK·4
• BaUery opera1ed with provisions f or ex te rnal power
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Vern A We;H WA9VLI<
533 South Lincoln Avenue
Kankakee /L bO'J(J/

Cheap and Simple
-your basic 13.8-V, 25-A power supply

Fig. 1. Power supply schematic diagram.
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The 13.8-volt ham radio
transcei ver has really

come of age . Many of these
units are great fo r mobile
o peration, but when it
comes to fixed-station use,
the transceive rs ca n really
come up sho rt - primarily
because of the compa ra
tively high current values
they draw on peaks.

The two- meter FM and
poli ce-scanne r ind us tries
have given us (I va riety of
1 3 .8 -vo lt , lo w-c ur re n t
power supplies which in

many cases can be bought
more cheaply than built.
However, the seemingly rar
ified H .8-volt , fifteen-Amp
(or higher) power supply is
not that easy to come by,
which re al ly limits the
possibilities with transceiv
ers d rawi ng anyw here from
sixteen to twenty Amperes.

Sca nning the cata logs be
ca me a depressing expe ri
ence for me, particularly
when support ing one wife,
three cats, and twe lve hob-

bies on a pilot's sa lary.
There are a num ber of ex
cellent commercia l power
suppl ies available, but you
can expect to pay an ab
solute minimum of $100 for
low-current vers ions and as
much as $300 for a power
supply beefy e nough to
keep my Vibroplex Presen
tat ion da nci ng it s way
t hroug h t he kil o s a nd
megas. Besides all that, my
idea of a power supply is
somet hi ng that sits in a
d ar kened corne r, is not

seen, and is purely an ac
cessory to my equipment.
$100? S200? $3001 For a
lousy power supply?

Occasionally, a maga
zi ne a rti cle has slipped
throu gh on the sub jec t of
13 .8-volt , h ig h-curre n t
power su pp lies. Unfortu 
nately, in many cases the
au thors have escaped the
world of simplici ty and
featu red compo nents and
techn iques that are ava il
able eas ily on ly through
NASA. Hence, I drew up a
priorit ies li st so th at I could
readily view my cr ite ria for
such a power sup ply: 1)
cheap, 2) simp le, 3) cheap,
and above all, 4) cheap. I
am o ne of those chicken
wi re and chew ing-gum
types whose home-brewed
projects are best character
ized as "functional" and
are best unseen. (At least
with power suppl ies, any
wav.)

My particular need was
to supply power to an Atlas
210X. While my home sta
tion is basically a salvage
yard fo r old boat anchors,
six years or so ago I pressed
the Atlas into mobile ser
vice. In fact, mobile opera
tion is all my Atlas has ever
seen. Until recent ly it has
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Fig. 2. Heat sink cons truction deta ils.

Parts List

C1- 13,OOO-uF" zs-v eiectrcivnc capaci tor
C2- 1().uF, 25-V electrolytic capacitor
C3-0.22·uF, 1DO-V tubular capaci tor
C4, C5-0.01 ·uF, 500 V ceramic capac itor
D1-D4-25-A diodes or epoxy bridge rect ifier (see tex t)
D1 ·D5-1 N4004 diodes
Fl - Fuse, 5 Amp
F2- Fuse, 30 Amp
01 ,02,03,04,05-2N3055transistors
Rl -120-0hm 4-W resistor
R2-3O()().Ohm, Y,-W resistor
R3-500-0hm, l ·W potentiometer
R4, RS" RG, R7, R8-0.25-0hm, 1-W resistor
ICl-7812 VOltage regulator
S1-SPST switch
S2-6-position wafer switch
T1- 12()17·24-V ac power transformer (see text)
Miscell aneous: NE1 neon bulb, binding posts, l ine cord, ().25-V dc
volt meter, Q-30.A ammeter, heat sinks, chassis, blower. fuseholders,.
and bulb socket.

, o"au,o;.,-- --

,"
, ,n'

0

'-- -----
•I I

Amps. I am using a Sem
tech-Alpac 7905 only be
cause I happened to have
one on hand . Motorola, In
te rnatio nal Re c t i f i e r ,
VARO, and EDI make ex
cellent equivalents .

Voltage regu lati on de
pend s on adeq uate f i l tering
and an Ie known as a 7812.
Afte r muc h experi men ta
t ion, I found that m y vol t
age regulatio n (as well as
hum attenuation) improved
as I increased the va lue o f
f i l te r capac ito r C2, Start ing
out with 2000 uF, J worked
my way upward to 13,(XlO
uFo Though I now have a
37,OOO-u F fil ter capac itor
in the circ ui t , 13,000 uF
seemed to be enough, 1 he
am o un t of filte r i n g
achieved by going fro m

I I

---2 ' 0'_ - --1

A"" O"" ~$'O"S •

In the rectif ier circuit
there are two avenues to
follow. You can buy four
d iodes a nd m ake your
bridge or you can do as I
did and use one of the nifty
o ne-in ch-squ a re epoxy
bridge recti fiers. The l ittl e
one-inc h jobs are conve
nient becau se you don't
have to mess around f igur
ing which end is the anode
and wh ich is the cathode.
O rdina r ily, t he epoxied
bridges are simply marked
AC, AC, -t-. and -. Can you
beat that ?

As always, no m atter
w hat you do fo r recti f ica
tion, be sure your rec t if ier is
rated for t he cu rrent you
will be needing. Most of the
little sq uare bridges are
rated between 20 and 35

---" ,"--

a coo l ing fa n. It you use a
fan in addition to the heat
sink, be sure the air cir
cu lates in line w ith the fi ns.
Blowing air perpend icular
ly to the f in s sets up stand
ing waves - the aerody
namic kind -and tu rbu 
lence and t he cool in g ef~

fect is m inimal.

T ra n s istor -m ounti ng
hardware is n ice, but I
didn't feel that it wa s nee
essarv . I attached the tran
sistors d irectly to the heat
sink and then mounted the
whole heat-sink assembly
on a sheet of Plexiglas TM at
tached to four standof fs.
Since the tran sistor ca se is
co mmo n to the collector, I
tapped a screw into one of
the heat-sink fins and th is
became my common col
lector t iepoint. I t is impor
tant to keep all lead lengths
co n st a nt . After d r i ll ing
matching holes for the base
and emitter pins in the heat
sink, heavy-gauge wi re w as
so ldered (caref ully) to each
emitter pin through a 0.25
Ohm resistor, and then a
seco nd piece o f w ire was at
ta ched to eac h base pin. I
then had only to connect
the rest of the ci rcu it to
either the heat sink or one
of t he two bus wires.

You m ay or may not have
difficu lty locat ing a sui t
ab le t ransform er capab le of
taking 120 V ec and squeez
ing it down to 17 to 24 V ae.
I wa s lucky enough to lo
cate an o ld, beat-up, ex-bat
tery-charger t ransform er at
a hamfest wh ich gave me
120/1 7 V ac . I think you will
f ind old battery chargers to
be a good source for the
t ran sformer you will need.
Remember, the transformer
must be capable of carrying
the current you are going to
draw from your power sup
ply. I paid $3.00 for m y
tran sformer and felt
robbed; I have seen them
for a dollar. Yes, you do
take a risk, but remember,
even i f the transformer is no
go od, it i s an excellent
so urce of #14 AWe anten
na wire (or larger)!

never kn ow n t he joy of tak
ing a spike from the ac
mains. Besides, w ith a de
supply, I cou ld haul the
210X into the motel room,
run coax out to the bumper
mount , and d it-dah my eye
balls out.

W hy not carry around a
car battery a nd trickle
charger, you ask? Too mes
sy and cumbersome. An
other opt ion wa s to buy the
factory-built co nsole/power
supply, but I heard rumor s
(o nly rumors) tha t the con
sole/power supply left a lit
tle to be desired in the
regulation department .

The Circuit

The power-supply circuit
uses 2N3055 tramistors.
You can tailor your current
capability by the number o f
pass transistors you use. I
wanted a 25-Amp supply, so
I used five 2N3055s. You
can figure roughly one tran
sisto r for every 5 Amps
you ' ll be d raw ing, In a
t o -Amp supply, only two
transistors would be used,
and so on

Th e 2N3055 is an N PN
power devi ce bui lt in to a
TO-3 case. The 3055 is o ne
of the more easily co m e by
t ra ns is tors and i s ve ry
chea p (meet ing criteria 1,
3, and 4). Beca use of the
power t hese litt le devil s
are going to be dissipa t ing,
he a t sin k s sh o u l d be
employed . I used a heat
sink w ith approx imately 27
squ are inches of surface
area w ith four half-in ch
fi ns, which co o ls nicely . Ex
t reme heat can quick ly
mess up the transistor junc
tion (not to mention a nice
paint job). Before sec uring
the t rans istors to the heat
sink, apply so m e sil ico ne
the rmal c o m p o u nd be
tween the 3055s and the
surface of the heat sink to
provide a good po sit ive
heat transfer .

I have always used the
rule of thumb that if you
can 't touch it , you can
blow it. If you don't care to
go heat-sink sho pping, use
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Brings you the
Breakthrough!

CALL TODAY (4061 259-9554

Conley Radio Supply
31 8 N. 16th sr, Bil lings, Montana 59101

•

t l ~ I

"

only was the regu lati on ter
ri ble, but the audio was
80% hu m, 20% ham. Two
things lead to the elimina
tion of hum : First (and
already covered), I placed
my voltage regulato r above
ground on the Plexig las sup
port; second, I connected
al l o f my chassis ground
connect ions to one poin t.

As with my other home
brew endeavors, I fi rst
mounted the power supply
on an open chassis . Bread
boarding can save you
much agony w hen it comes
time to actually f itt ing the
darned thing in a perma
nent box, Scou t ing around
at the Dayton Hamvent ion.
I was able to come up with
a perfect cabinet (which
formerly wa s a microvolt
meter) for $1 .00 . When
shopping for an enclosure,
don't overlook old, non
working test equipment,
etc .

M eter ing ca n be added
easily as shown in Fig, 3.
(When wi ll t he price of
meters ever come down ?)

The cost is going to va ry
depending on the state of
your junk box and what
kind of hamfest bargains
you can locate. I spent
more than I real ly wan ted
to, and tha t wa s slight ly
over ten dollars. You ca n' t
be at the p age s o f 73
Magazine for bargains on
the components used here;
it was fro m there that I pur
chased all of my purchased
parts.

As you bu ild th is, take
your t ime. Do a good job.
D ress all o f you r leads. Use
red wires for + and black
wires for -r • Take t ime to
consider the aesthetics of
th is project. Then tuck it
away in a da rk corner and
ignore it, because it's on ly a
stupid power supply, _

Fig. 3. Power supply meter
ing arrangemen t.

•

•

Hu-m-m-m-m

M y first test of the power
supply was d isastrous. Not

type switch. Th is sw itch
goes between pin 3 of the
7812 and ground. (If this
seems like a lot of hooey to
you, you m ay disregard the
above and connect pin 3 of
the 7812 to ground through
R3. You will see a voltage
c hange of ap pro ximate ly
0 .7 V w ith eac h pos ition on
the switch, With m y supply,
I have the capability of as
much as 15 V or so, and the
switch permits me to
"switch down to" the prop
er voltage I desi re (13 B V
del.

The va lue o f bleeder
res istor R1 across the out
pu t is not cr itical either, bu t
have something there .for
your protection,

By varying the resistance
of R3, your output voltage
wi ll vary considerably. I
believe a potentiometer in
stead of a f ixed-val ue resis
tor is a better rou te so that
more flexibility is available
for future voltage needs
wh ic h now might not be
considered . As in my case,
if you are receiving 16.8 V
from your t ransformer, 250
Ohms is sufficient to yield
the 13,8 V dc you want.

Should you be supplying
your rec t if ier With 16 to 18
vo lts and not be getting a
stable 13 volts o r so, check
to be sure that you are not
losing (dropping) all of your
voltage in you r rec t if ier
diodes or epoxy bridge.
Some of the epoxy bridge
recti f iers are poor in the
area of voltage cons istency.
Try a di fferent one, even of
the same m anu fa ctu rer. An 
other place to watch for
vo ltage losses is in your w ir
ing, The mo re current you
draw, the higher your volt
age drops may become in
your t ransformer, rectif ier,
f i lter ca pacitor, o r wir ing.
Wire which is too sm all may
cause substant ial vo l tage
d rops . I would suggest
using #1 4 Awe w ire at
least.

my Atlas (300 rnA to peaks
of 16 Amperes), the voltage
d rop on the power supply is
0.4 V, which ain't had. Since
I no rmal ly don't run m y
equipment at ful l bore, the
drop from receive to t rans
mit is Quite smal l ,

As was the case with the
pass transistors, I mounted
the 7812 on a heat sink af
fixed to a small p iece of
Plexiglas on standoffs (to
sim plify Its iso lat ion from
the chassis). The heat sink
(see Fig , 2) is m ade of fou r
stnps of one-inch-wide alu
minum cu t at va ry ing
lengths and bent up a half 
inch at each end. I then
placed each one " inside" a
larger one until , voila, La
Heat Sink a la Cheap. To
keep the strips aligned, a
hole was drilled wh ich also
served to attach the 7812.

While it isn't necessary,
you ca n build in a select
ab le voltage feature by
connec ting any number of
1N4004 diodes on a wafer-

The remarkable AEA Morsematic memory keyer
has 35 fantasti c features including two AEA
designed microcomputers, up to z .ooo character
memory, automatic serial number. beacon mode,
and automatic morse trainer mode.

MEMORY KEYER
BREAKTHROUGHI

13,000 to 37.000 uF is very.
very sl ight and detectable
only With a sco pe. Obvious
ly o ne can' t ignore t he
thought that if 13.000 uF is
good, a higher va lue would
be better, but le t me cau
tion you entbustasnc high
capac ity freaks against in
stalling 150.000-uF ca paci
tors without limiting inrush
current I haven't experi
mented beyond 37,000 uf .

The 7812 voltage re gul a
tor is a n Ie device capable
of ma in tai ning exce llent
regulat ion as long as the in
put voltage fa lls between
14.6 and 19 volts nominally.
A number of companies are
producing the 7812 and it
generally has some sort of
prefix o r suff ix, but the dig
its rem ain the same.

In thi s ci rcuit, the 7812 is
above ground throu gh a
200- to 5lJO-Ohm resistor. I
don't put an exact value o n
th is becau se it is not that
critical. Going f rom receive
to full-output transmit on
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ATR-6800
gets '10 dB' boost

.... - "
.. -

The proven RA proofsystem for RTIY ICW is now available with applica
tions program modules. Multiply your computer power to make amateur
radio a real blast. Our first plug-in module adds 10 ham oriented programs
such as: SSTV Transmit, Auto-CQ /Response, Mailbox, Log Keeper, and
RTIY Speed-Seeker with more modules, including BASIC to follow soon.
All utility programs permanently
srored in ROM re-ady to execute from
the keyboard. Application module
number one: $189. Interface con
nector mounts on rear of the ATR·
6800 free with first module . ATR
6800 with 9" monitor: $1995, with
companion printer: $2445. There's
never a dull moment here at Microlog
Corp., 4 Professional Drive, Suite
119, Gaithersburg , MD 20760.
Telephone: (301) 948-5307.

MICROLOG
Innovators in Digital Com m unicat ions
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Direct Printing FAX
- part III: testing and operation

In this t hi rd and last pa rt
of th is artic le, I will cover

preparat ion, testing, and
operation of the facsimi le
recorder.

In itial alignment will re
quire a frequency counter,
a YOM, a log ic probe, and a
source of video - either a
li ve signal from the receiv
er, a recorded signal. or the
test generator of chapter 7
in the Weather Sa tellite
Handbook . In the fo llowing
seque nce of tests, we wil l
gradua ll y add ICs to the
board as each st age is
tested . In all cases the unit
should be powered down
pr ior to inserting new in
tegrated ci rcuits. Damage
to speci fic chips can results
if you attempt to insert
them with the board pow
ered up. Preset the contro ls
as follows:
PO WER - O FF
W HITE SET - m inimum
(max. eeW)
voe AD] - m idrange
DRUM - OFF
RESET/STAND BY/PRI NT
-STANDBY

The fol lowing checks are
associated wi th the par
ticular chips added to the
board as we move along. If
problems are encountered
at any step, you should
c heck the board wir ing
around the specif ic chips,
measure the su pply vo lt-

ages on the chips them
selves, and try a replace
ment lC if it seems neces
sary.

1) Power up and mea sure
the unregulated power sup
pl y voltages. You should
get about 24-28 V from the
LV supply and any thing
from 25Q-350 is acceptable
on the HV bus. + 5 and
+ 12 volts shou ld be ob
tained at t he appropriate
main board bu ses and the
POWER lamp should be on,

2) Insert U3 and connect
th e frequency counter to
pin 5 of thi s Ie. Power up
and ad ju st the veo AD!
contro l for a read ing of
2400 H z.

3) Insert U4. The logic
probe should indica te a
high on the coll ec tor of Q6.

4) Insert US and Ub. Con
nect the probe to pin b of
US and use a test lead to
momentaril y ground the IC
side of R21. The logic probe
should indicate a relat ively
long pulse. M ove the probe
to pin 6 of U6 and again
sho rt the IC side of R21 to
ground - a much short er
pulse should be indicated .

5) Insert U7. Press the
PHASE sw itc h and the
PHASE ERROR la m p
should come on and stay
on. Use the test lead to
ground the IC side of R21,
and the PHA SE ERROR

lamp should go ou t.
6) Insert U8 and connect

the logic probe to pin 8 of
U8 W ith the PHASE ER
ROR lam p off, the probe
should indicate a steady
high as the IC side of R21 is
grou nded with the test lead.
Use another cl ip lead to
ground the transi stor side of
R19 . Pre ss the PH A SE
sw itch and the PHASE ER
ROR lamp should come on
and stay on even if you
grou nd R21. Th e probe
should indicate a short low
each t ime R21 is grounded.
Remove the cl ip lead from
R19 - t he PHASE ERROR
lamp should go out the next
t im e you ground R21 and
the probe should ind icate a
steady logic high from that
po int on.

1 ) Inser t U9. Ul0, Ul 1,
and U12. The following fre
quencies should be noted
as t he counter is moved to
the indicated lCs:
U9 {pi n 8)-2400 Hz
Ul0 (pin 12)-240 Hz
Ul1 (p in 8)-60 H z
U12 (pin 8)-60 Hz

8) Connec t the YOM
across the 115-V windings
of T202 and set the instru
ment for ac volts (12Q.V
mm.j. Turn the drum switc h
on and ad vance the DRUM
LEV El contro l for a read ing
of llQ.11 5-V ac. The drum
shou ld now be ro tat ing

away from you as you look
at i t from the carriage side.
Momentaril y press ing the
M AN UAL PHASE switch
should cau se the d rum to
slow sl ight ly. It should stop
if you keep the sw itc h
depressed.

9) With the drum revolv
ing. connect the logic probe
to pin 6 of U6 and a steady
string of short, high pulses
should be noted. If they are
not present or are errati c,
alter the posit ion of the
reed switch until you get a
steady pu l se ind ication .
D epress and ho ld t h e
PHASE sw itc h and note the
PHASE ERROR lamp. It
shou ld be on but should
bli nk off very briefly once
for each drum revolut ion.
Release the PHASE switc h
and the PHASE ER RO R
lamp shou ld go off at once.
Turn off t he DRUM switch.

10) Temporarily discon
nect the TRAVER SE cab le.
Set the YOM to dc volts
(350 mm.) and connect the
positive lead to the stylus
probe. A read ing of 240 V
(+ 10% ) sho u Id be ob
tained when the RESETI
STANDBY/PRINT is cycled
to PRINT . N o voltage
should be noted with the
sw itch in the RESET or
S1ANDBY position. Return
the switch to STANDBY.
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MN makes a simila r paper
fo r its line of office fax
machines. and the price is
in li ne with tha t of Xerox .
W hile it will do a good job. I
have found the 3M paper to
be so me wha t smoke y in 0 1>
eration and it doesn 't see m
to yield as nice a gray sca le
as the Xerox paper despite
the cla ims of the sa les reps.
It is quite possible that it
funct io ns best a t a slight ly
lower max imum p rint ing
voltage . so I wou ldn 't sa y to
avo id it if it is the eas ies t pa
per for you to o bta in, You
m ight try subs t it u t ing a
100-V zener fo r 0 5 to bring
the print ing vo ltage down
to 220-V maximu m if you
pla n to use the 3M pa per.

All of the pa pe rs come in
the sta nda rd 8.5" x 11"
size a nd m ust be cut down
to 7" x 7" fo r use on the re
corde r. A sma ll off ice paper
cutte r se t up with wooden
stops is the fas test way to
c ut the paper to size . W ith a
good cutter. you can slice
up to 10 sheets a t a time.

Load ing the Paper . The
printing side of the paper is
the smoo th white surface
- the back looks slightly
mottled and is a littl e
rougher in texture. lay the
piece of paper -print ing
side up-on a table a nd
strip off a p iece of trans
parent tape (the high-qual 
ity translucent va rie ty is
best) about 7.5" long. Fold
over one end to make a lit
t le ta b so that you can stnp

Fig. 1. Paper p repara t ion and manipula tion. The tape is
p laced along one edge of the paper as shown. The op
posite edge is then inserted under the aluminum foil strip
on the drum and the drum is ro tated to wrap the paper
around the drum. The edge of the paper with the tape w ilf
then completely overlap the fo il strip and the tape can be
smoothed down to secure the paper to the drum. Remo va l
of the paper is accomplished by lifting the smaJi tab at the
end of the tape strip and carefully peeling the tape awa y
from the paper surface. A strip of tape can be reused
several times if handled carefully.

rO\. Dr D V/J! "7'-1'-f+-I-,h'-l+-I-,h'-l'-f+-I-,h'-fi' &8 /

the wire will be quite rough
init ia lly. but you should be
ab le to hear a co nsidera ble
d ifference in sound as it
smoo thes out under the
abras ive action of the pa
per. Remove the emery pa
per a nd prepa re fo r the mo
ment you have been wa it
ing for - yo ur fi rst pictu re !

Operation

Th ree d iffe re nt papers
have been used to date . a ll
of wh ich wo rk q ui te we ll .
a lt hough there a re some ad
va ntages to o ne ove r the
o t hers. The preferred pape r
is t ha t ma nufa ctured by
Xe roxs' fo r t heir Tel e 
copier! o ff ice facs im ile
machine s. Contact the near
est Xerox o ff ice a nd request
reo rder numbe r 3R830. The
pa per is 8,5" x 11" a nd
comes in packages of 150
and 500 sheets . The cost is
lower in Sao-sheet lo ts. and
you ca n save st il l more by
o rdering two bo xes of 500
sheets a t one time.

A p aper eq ual to t he
Xerox is Timefax NDK. ma n
u fact u red by Fitchbu rg
Coated Pa per Prod uc ts of
Scranton PA. The main dif
ficulty is getting Fitchburg
to supp ly the paper in sma ll
lo ts. They have yet to prove
the least bit coo pe ra tive .
and the Xerox paper is
much easier to obtain . If
you can get t he Timefax
NDK. it will do an excellent
job.

3M. Inc .. of Minneapo lis

15) Obse rve the VCO
LOCK la mp- it shou ld ligh t
whenever video is a ppl ied
to the input a nd should re
ma in ligh ted throughout a
fra me tra nsm ission .

16) Connect the logic
pro be to the col lector of Q6
a nd ad just R14 fo r a steady
strea m of logic highs duri ng
the phasing interval.

17) Turn the d rum on a nd
press the PHASE switch at
the complet ion of the start
tone. The PHASE ERROR
lamp will come on a nd you
may be able to hear a slight
difference in the sou nd of
the drum moto r. indicati ng
that it has slowed slight ly.
The lamp shou ld go off
sometime withi n about 15
seconds. depend ing upon
the init ia l pha se e rror.

At this poin t. all the ma
jo r sys te m s have been
checked o ut. The last re
ma ining step is to prepare
the wire stylus and cond i
tio n it. Cut one of the wi res
from a wire bru sh (o ne in
tended for use in a n e lec tri c
dri ll) and stra ighten it with a
pa ir of needle-nosed pl ie rs.
The wire need not be co m
pletely stra ight. as so me re
ma ining curvature wil l as
sist in ho lding it in the sty lus
hold e r. Insert the wi re into
the protr ud ing stylus tubing
a nd tr im the e nd so that it
exte nds about 1/16" ou t of
the e nd of the tu be. W rap a
piece of fi ne emery pape r
a round the drum a nd se
c ure it wit h transpa re nt
tape . Rota te the stylus as
sembly suc h that the wi re
contacts the e mery paper.
a nd observe the o rientation
of the wi re. If it is t ilted
slightly. it shou ld be tilted
in the di rection of drum
movement-t hat is, it
sho uld point toward the
back of the drum. If it
points toward the front of
the d rum. remo ve t he wire
and reinsert it so that it is
ti lted in the proper di rec
tion. Tu rn the d rum and
allow the stylus to run in
contact with the ro ta t ing
emery paper fo r a pe riod of
30 second s or so. The e nd of

14) As the W HITE SE T
control is ad van ced. the
stylus voltage should grad
u a lly dec rease a nd t he
mete r ind ic a t io n sho u ld
bou nce up ve ry slight ly
with each pha sing pulse .
Continue to adva nce the
W HITE SET control and
you shou ld rea ch a point
- between 25 and 35 volts
- whe re the voltage will
drop no lower. Reta rd the
W HITE SET co ntro l to the
point where you fi rst reach
this low-voltage threshold .
If you watch the voltage
du ring actual data transmis
sion, it will fluctuate be
twee n the low a nd high
voltage limits.

13) Tempora rily connec t
a speake r from the negat ive
side of C7 to ground . Ad
vance the W H IT E SET con
trol and you should hea r a n
undt sto rted re production
of t he video signa l, As the
video leve l is inc reased. cy
cle the RESET/STAND BY!
PRINT switch to PRINT and
monitor the sty lus voltage.
(Eac h tim e you check t he
stylus voltage. t he switc h
should be in the PRI NT po
sitio n. Kee p it in STANDBY
be twee n t hese mea sure 
men ts to avo id the poss ib il 
ity of a shock haza rd.)

11 ) Co nnec t the TRA
VERSE ca ble a nd cycle the
RE SE T/STAN D BY/PR INT
switch to PRIN T. The car
riage should begin to move
away from the traverse mo
tor. If the switch is cycled
to RE SET, the d rive nut
sho uld beg in to move back
toward the tr ave rse motor.
Leave the switch in the
STAN DBY position and un
plug the TRAVERSE ca ble .

12) Connect a source of
video to the VIDEO INPUT
jack . Unless otherwise
noted, all of the followi ng
adjustments will be made
du ring the phasing inte rva l
preceding pictu re transmis
sio n. Thi s inte rval is a
steady 2400-Hz tone. inter
rupted by the sho rt phasing
pulses. Insert U1 and U2.
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Operation with T1ROS/
NOAA or METEOR Imagerv

A t riggered oscilloscope
is used to phase the incom
ing picture when the rX-2l:.
is used to display pictures
from polar-orb i t ing space
craft. Connect the TRIG
G ER jack to the scope tng
ger input and the V IOlO
OUT jack to the scope ver
tical mput . W ha t you wil l
get is a video waveform
displ ay tri ggered by the fax
drum, W ith a l i t t le ex 
perience, you will be able
to recognize the position of
the line sync pulses on the
scope disp lay . Set the re
corder up as described and
when the signal is sol id ly
out o f the noise and with
the drum running. sim ply
press the MANUAL PHASl:
switch 10 sho rt bu rsts unt i l
the l ine sync pu l se is
aligned with the left edge o f
the scope display. At thi s
point. the RE SH/STAND
BY/PRINT sw itc h can be
cycled to PRINT until the
carriage reaches its limit of
travel.

Alternatively. if you have
built the CRT monitor of
chapter 4 of the Weather
Satellite Handbook , you
can use it for phasing dis
play. Connect the video in
put to the monitor in paral
lel with that of the fax and

you back off the W H ITl
SET cont rol. The optimum
setting is where you can just
see the slightest darken ing
of the surface at the print
ing sty lus.

The reset procedu re can
be shortened somewhat by
locating the proper start
pos ition for the carriage
and running the drive nut
up against the carriage as
noted. Sl ide the carr iage
away from the nut and use
india ink to mark the glass
where the brad contacts It .
In the future when you rt'
set the drive nut simply run
it back to the mark you
have made and then you
ca n move the carriage up
against it. knowing that the
sty lus is properly located.

tv seconds after the end of
the sta rt tone. cyc le the
RESE T/STAN DBY/PR INT
sw itc h to PRINT. When the
frame starts, you shou ld be
able to see the effect on the
drum as the sty lus moves
along. When the stop tone
arrives. cycle to ST ANOBY.
sto p the drum. remove the
stylus. and take off your
picture by carefully strip
ping off the st rip of tape . If
you put the tape carefully
aside. you can use It for
quite a few prints

Optimizing. If this is yo ur
first pr int. It is not likely to
be perfect - it probably will
be too light. To optimize
the WHITE SET control .
start the printing during the
phasing interval and care
fully watch the paper as

paper. Remove the stylus
f rom the pape r and cycle
the sw itc h to PRINT The
dri ve nu t wil l move back to
ward the carriage. Guide
the brad over the base of
the carriage and cycle the
sw itch to STANDBY when
the drive nut starts to move
the carriage. Rotate the sty
lu s assembly to place the
sty lus back on the paper
and you are ready to go.

Print ing . When the GOE S
ca rr ier com es on, turn o n
the drum. At the comple
tion of the start tone. press
the PHASE sw itch. So me
time within about 15 sec
o nds o f thi s acti on the
PHASE ERROR l amp
should go off, indicating
the drum is in phase with
the incoming signal. Twen-

1. ,!
Fil-l . 2. An example, fr om a GO ES E Tropical East Quad, of the excetiont resotuuon ob
tained with the' X-lL diH'ct-printing recorder. These fine cloud detail s co uld be re.~olved

vliith a photographic sys tem, but extreme care in foeming the light gun would be re
quired. 'he dir('et-printin~ option, because a wire stylus is used, al ways yields optimum
H'solution without tlH' need to worry about focusing the sys tem,

the tape off later. Lay the
tape over one edge o f the
paper as indicated in Fig, 1

Cycle the R ~. Sl:. f /STANO
BY/pRINl sw itch to RESET
until the drive nut reaches
the right end of the d ri ve
rod. Sl ide the edge of the
paper opposite the tape un
der the fo lded st rip o f foil
and. holding t he paper
against the drum w ith your
fingers, rotate the drum
away from you, wrapp ing
the paper around the drum.
When you get all the way
around. the paper should
overl ap the foil st rip and
you ca n smooth down the
tape to secure the paper to
the drum.

Position the carriage so
that the sty lus rests lust in
side the right margin of the
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will produce superb photo
graphic prints, I have not
operated It in the photo
graphic mode since first set
t ing up the direc t-p rinti ng
version (see Figs. 2 and 3).
The fax system is ce rtainly
so m ew hat more com p l i
cated a pro jec t th an a CRT
monitor. primaril y due to
the mechanica l aspec ts of
the project. Once finished,
however, it should give you
years of t roub le-f ree ser
v ice. The prototype of the
pho tographic facs im ile ver
sio n has been in operat ion
for over tw o years without a
single problem, and there is
no reason to assume that
the direct-printing version
will not have the same reli a
bi lity. The FX-2E system is
vi rtually ideal in that it pro
vides for easy operat ion,
low opera t ing costs, im 
media te ava i l ab i l i ty of
good-s ized pr in ts, superb
resol ut ion, and photograp h
ic image quali ty ,.

ing of about 1 mAo Resin
CO il ted enla rging papers are
recommended for printi ng,
w i th Kodak Kodabrome RC
being pre ferred (no rm a l
contrast grade). Black and
white level adju stment
should be altered m prac
t ice to prod uce good prmts
w hen the paper is pro
cessed for 2 minu tes in
Kodak Dektol developer.
Any commercia l fixer may
be used . and you should
consu lt your local photo
graphic supp lie r for t rays,
chemicals, safelights. etc.
The aluminum foil st rips
and ground co nnec t io ns
wi ll not be required o n the
d rum and ca n be o m itted.
When used in the photofax
mode, the reco rder m ust be
operated in a darkroom
with sui tab le safelight il
lum ination to protect unex
posed pa per. The paper can
be cu t to the required 7" x
7" in the da rkroom .

Although the record er

J
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sw itch in the PRINT posi
tion .

5) Reverse the d iodes
(01-0 4) in the detec to r,
delete R7, and replace it
with a 220Q-0hm resisto r
co nnec ted between the
base of Q1 and the +12-V
bus.

Refer to eit her the first
edition o f t he Weather
Satellite Handbook o r the
September and O ctober,
1975, issues of 73 for con
st ruc t ion of the ligh t gun
and its mount ing to the car
riage . The phase-sensor
reed sw itch will have to be
reoriented so that it closes
just as the edge of the pho
tographic paper passes the
light gun lens.

W ith no video input, ad
just R8 (BLACK SETl for a
meter reading of 15 rnA
With 5201 in the PRINT
po sit ion. Fu JI video d rive
(white leve l) should then be
applied and the WH ITt:: SET
con t rol adjusted for a re ad-

Operation as a
Photographic Facsimile
Recorder

Th e on ly e lec t ro n ic
changes for photofax oper
at io n include the following:

lift the diode connected to
point B in Figure 4.6 of the
Handbook . Connect the
TRIGG ER outpu t to th is
po in t , and t he monitor
display wi ll now tr igger
from the fax drum. In prac
tice, it is easiest to install an
EXTERNAL TRI GGER jack
to the back o f the monitor,
connected to the TRIGG ER
output of the FX-2E . An
SPST toggle switch (INTER
NA LJ EXTE RNAL TRIGG ER)
ca n then be added so that
you have sw itc h-selec t io n
of either internal o r externa l
triggering . The internal
position is used for normal
monitor operation or when
the fax dru m is not ru nning
(sav ing w ear and tear on the
horizontal def lec t ion t ran
sisto rs), while the external
po sition is used to manually
display and phase the f ax.
Ta use the m onitor in thi s
fashion, you should reset
the fax ca rriage and lo ad
paper as instructed . Start
the drum, and switch the
monito r to EXTE RNAL
TRIGGE R. W hen the signal
is out o f the noise, you ca n
start the monitor sweep and
operate t he MANUAL
PHASE sw itch of the FX-2E
to move the line sync pulse
(ei ther visib le or IR) to the
left edge of the v iewing
area . At that point, you can
sta rt the fax printing.

1) Delete R9, R10, O S, 0 6,
Q2, and R11 .

2) Replace RB w ith a
1QO-Ohm pot, w hich will
serve as a BLACK SET con
trol.

3) Add a 15-m A meter in
t he switched 3OQ-V l ine.

4) Connec t an R1 130B
gl ow modulator tube from
the collector of Q1 to the
35Q.-V bus, w ith the 15-mA
m eter in series . Rew ire
S201A so that the lamp is
energized (co nnec ted to
the 35Q-V line) with the
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Charle5 E. Cohn WB9SK X
445 Ridge Avenue
Clarendon HUb IL 60514

• Unplug It, Dummy!
- safety for the traveling ham

Fig. 1. W iring diagram of the cord alarm.

outlet into which the co rd is
plugged .I

Make a bracket for the
rel ay socket out of shee t
metal o r aluminum angle
and mount the relay in a
convenient locat io n. W ire
up the svstem as shown in
Fig. 1, so ldering all connec
tions to the relay socket .
The transformer is connec t
ed to the bell in series with
a pair o f normally-open
co ntac ts on the relay. One
end of the rel ay coil is con
nected to chassis ground,
and the other end is con
nected to a circuit that is
energized when the ignition
is tu rned on. Pick a ci rcuit
that is energized on ly in the
" ignit ion" posit ion of the
switch. and not the " ac
cesso ry" position. For our
Econoline van, a conve
nient connec t ion po int was
the w ire feed ing power to
the se a t -bel t warning
svstern.

With these connections,
tu rn ing o n the ign ition oper
ates the relay and com
pletes the circuit from the
transformer to the bell <100

that it will ring if the
transformer is powered by
the cord being plugged in .

Wha t if you remember to
unplug the cord but forget
to Sl O W it? Th is alarm is
foo lproof but it is not
claimed to be damn-fool
proof1.

same job as a commercial
alarm that sell s for $50.

You w ill need the follow
ing three items: (1) An o rdi
nary door be ll . install ed
near the driver's seat . I
chose a door bell rather
than a buzzer in order to
have a distinctive alarm
sound that would not be
confused with the seat-belt
warning buzzer. (2) A bell
transformer of the type de
signed to mount in a knock
out ho le in a junction box.
Be sure to get a 1O-volt
t ransformer rather than a
16-volt type, w hich is fo r
chimes. (3) A 12-volt de
relay (Radio Shack #275-208
or equ ivalent).

Attach the bell trans
former to an unused knock
out hole in the power con
trol center o r the junction
box for the outside power
receptacle. (Co nfi nem ent
of the 11O-volt wiring to the
inside of such a box makes
for a very safe installation.)
Connect the prim ary w ires
to the 11O-volt power at t he
point where it ente rs the ve
hicle, with no circuit break
ers or o ther sw itching de
v ices intervening so that the
alarm w ill not fail t o
operate because of a break
er or sw itch being turned
off . (Pro tec t io n against
sho rt circu i ts in the trans
former is given by the cir
cu it breaker feed ing the

•

w, l CH

its socket when we drove
off, meaning it wa s ly ing in
our driveway with the live
ends exposed. Mindful of
the neighborhood chi ldren
who frequently play in our
driveway, we put in a fran
ti c long-distance call to our
local police. informing
them of the situation and
ask ing them to do some
thing abo ut the hazard. For
tunatel y. no further harm
came o f it.

To preclude any repet i
tion of this f iasco, I in
stal led a cord ala rm in ou r
van . It is arranged so that a
door bell rings if the igni
tion is turned on whil e the
cord is plugged in . You ca n
in stall such an alarm in
your RV for an expenditure
of about $15 for parts-less
than the cost of a power
cord that might be ru ined
by a drive-off . It does the
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Fo r those recreational
vehicles which have

provisions for connecting
to 11D-volt outside power,
there is always the risk of
the owner forgetting to un
plug the power cord before
driving off. Human frailty
and Murphy's law being
what they are, this is bound
to happen sooner or later.

For us, the reckoning
came one t ime when we
had our camper van parked
in our driveway while we
were packing for a trip . We
had the cord plugged into
our house power for pre
co o l i ng the refrigerator .
Cetting off later than we
had hoped. we took off in a
hurry. When we got to our
f irst stop, we were horrified
to find the socket from our
extension cord sitti ng in the
van power receptacle. The
cord had pulled right out of
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FORMULA FOR 2 METER FM ENJOYMENT

CLEGG
F

LIMITED TIME SPECIAL

$279.00
143·149 MHz

.25 uv sensitivity
mobile mount & microphone included

25 Watts (variable)
Provisions for non-standard splits

(CAP, MARS, etc.)
Optional AC power supply available

THAT'S CORRECT!!!
We are convinced that the FM-88 is four has been that simplicity of operation & elimina-

times more reliable than the other 2 meter rigs tion of unnecessary "Bells & Whistles" actually
being offered. To prove it to you, we are supply- removes the causes of many failures being ex-
ing the FM-88 with four times more warranty perienced with such transceivers.
than supplied with other models-One full year If you are shopping for a new 2 meter trans-
instead of the normally expected 90 days. ceiver, don't you owe it to yourself to go with a

W hile there are radios on the market that radio that has proven itself wit h thousands of
offer lots of "gadgets" - our past experience hours of reliable, "On theAir" operation?

Phone 1 (800) 233·0250 today to order your FM-88 or to request a detailed brochure describing
this fantastic transceiver & related accessories.

Communications Corp.
1911Old Homestead Lane
Greenfield Industrial Park East
Lancaster, PA 17601
(7 17) 299·7221



Power Plus for the Omni
- improving on Ten-Tee's power supply

Fig. 1.

the power supp ly. Should
you have a variable power
source ava ilable, the trim
pot can be adjusted to gate
the SCR at 15 V and marked
at that position. After instal
lat io n in the power supply,
the trimpot can be turned
to test for proper operation,
and when testing is com
pleted, re tu rned to t he
marked (15-V) position. Dur
ing checkout, the current
l im iter (not the fuse) was
shutting down the power
supply inadvertently. This
apparently was being
caused by rf getting on the
gate of the SCR, causing the
SCR to conduct. The instal
lation of the two ,01 caps
corrected this problem (see
Fig. 2).

There was no reason to
have two 12-volt power sup
plies in my shack (one for
my Omni and the other for
other equipment such as
the 2m rig), so I set out to
eliminate the home-brew
job and use the Ten-Tec
#252MO for everyth ing.

August issue of 73 Maga
zine (page 90) by K9MlD
was used. (See Fig. 2). All
of the components were
mounted on a three-lug ter
minal strip with the excep
tion of the 25-Amp SCR,
which was mounted on a
bracket of its own. Space is
no problem. I used a 2N685
SCR which must be isolated
from ground, as the stud is
the positive terminal. Fuse
in stall at ion is ve ry simple .
With a f use holder mounted
o n the back cover of the
power supply near the top
edge, the red wire from the
pass transistor can be cut
near the center and con
nected to the f use holder
wi thout disconnecting ei
ther end of the wire.

W ith th is circuit connect
ed to t he 13,8 pos itive
voltage l ine, should the SCR
be gated by an overvoltage
signa l, the SCR wil l short
the 13.8 pos it ive voltage
l ine to grou nd and blow t he
fuse, thereby positively dis
connecting the output of

,

C

be powered whenever the
power switch is turned on,
This prov ides a switched
source fo r a cooling fan. By
doing this, my cool ing fan is
on any t ime that my power
supply is o n and I cannot
forget to turn it o n (see Fig.
1).

My next undertaking was
to install an overvoltage
protect ion (c rowbar) cir
cu it. This is a must to pro
tect expensive gear from
being zapped shou ld a pass
t rans istor become shorted
and allow excessive high
voltage to reach places it
should not! The crowbar
ci rcuit described in the

--A-
,

II-,
POwE R
SW,TCH

»>: ----..
/

POWER
PL UG

My f irst modif icat ion
was to instal l a c hassis
mounted de receptacle to

The Ten-Tee Omni (#252
MO) power supply is a

fin e unit, but there are
some improvements that
can be made. I am sure
competi tion dictates just
how much a manufactu rer
can put into a piece of
eq uipment, but there is no
reaso n ham operators can
no t make a few usable
modifications t he msel ves.
The modif ications I made
we re re lat ively simple. and
I now have a better a nd
mo re useful power supp ly.

.m
w",n

,---------, 2~ .MP

, r-r-. IRH Ar, ,
I : CAelE FROM RAO'O CONNECTSI /< I OIREOlY TO RElAY

i~;, ', IL _
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2 ~A ,oVIb."K lENER

't-- , _:;;;'__-j'OO O
TRIM POT

'"

Fig. 2. Fig. 3.
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The manufac turer des igned
it to be turned on by the
power sw itch on the Omni
in series with the on/off
sw itc h on the f ront of the
power supply. The power
supp ly cou ld not be turned
on and used w ithout the
O m ni being tu rned on as
well. A sim p le rearrange
ment o f the 11 5-V ac wiring
in the power supply by
passed the switch on the ra
dio and allowed the power
supply to be turned on by
the switch on the power
supply on ly (see Fig. 1).

Ta cont rol the 13,8 V dc
to the O m ni, a 2S-Amp Pot
ter & Brumf ie ld #PR5 DY
rel ay w as installed, as sug
ge sted in the own e r ' s
manual. The relay coil is
cont rolled by the sw itch on
the Omni through the tw o
center w ires of the cable
be tween the pow er supply
and the rad io . Now m y Ten
Tee power supply ca n be
tu rned on without turn ing
the O m ni on (see Fig. 3).

Note: To faci litate mount
ing the relay, the two auxil
iary phono ja cks and thei r
associated wiring were re
moved and discarded, and
tw o banana p lug type jacks
were instal led in the f ron t
panel, w i th wiring capa ble
of hand ling the tota l ou tput
of the power supply. Thi s
m akes 13 8 V de read ily
ava ilable for anything in
the shack with current limit
ing and overvoltage protec
tion .

$0, Ten-Tee owners, i f
you are of the m ind to do a
l ittle improv ing of your
eq u ipment, the details are
le ft to you r discreti on,
imaginat ion, and ingenui ty.
I m ight add that the #2 52M
and #252MO are identica l
electrically, so these modi
fications apply to both , The
peace of mind that comes
from having the overvolt·
age protec t io n is rew ard
enough, no t to mention the
good feel ing of know ing
that r did it myself I 73 •

Reach Out!
just like adding a 1O-watt amp
to your 2-meter hand-held...

• True 5Js wave gain antenna
• Dramatically boosts reception as well

as transmit range
• Individually tuned matching network
• Base spring/tuned coil protects radio as

well as antenna from accidents
• Extends to 47", telescopes to only 8"
• BNC connector fits most current hand

held and portable radios
• Better than 1.5:1 VSWR across the

entire 144-148 MHz band
• Only $24.95 'rom your dealer or

postpaid 'rom YoCom
Iltllnool .es>den~ please 'nctudfo 6-. salM In.

Au .btHIt HI,15. 50."4 100 • • ,, ..,Im." t., utrd.A.,t/s

VoUom ~"
PROOUCTS CORPORATION
65 E. Palatine Rd., Suite 111
Prospect Heights, IL 60070
(312) 459-3680

Dealer Inquiries Invited

ASSOCIATED RADIO 9'13-3S'1 -5900
B01 2 CONSER BOX 4327
OVERLAND PARK. KANSAS 66 204

BUY SELL TRADE
All Brands New & Reconditioned

We Want to DEAL-Call Us-We'll Do It Your Way.
WE'RE #1

NOTE: SEN D $1.00 FOR OUR C U RRENT CA TALO G OF N EW AND RECONDITIONED EQUIPMENT.

* ALSO WE PERIODI CA LLY PU BLI SH A LIST O F UN SER VI CED EOUIPMENT A T GREAT SA VINGS.
A BONANZA FOR THE E XP ERI ENCED O PERA TOR

TO O B TAI N THE NEXT U NSERVICfD BARGAI N LIST SEND A SEL F ADDRESSED STAM PED ENVELOPE.
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Richard H. 5weet \VB6MYf
Bo~ 633
Scolia ( A 95565

Oddball Offsets
for the KDK-2015R

- make a good rig better

Fig. 1.
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D id you ever wi sh you
could pro gram an y

offset into the 2015 R? If so,
read o n. Here is a cheap ($0
S5, depend ing on your junk
box) modif icatio n wh ich
w ill do just that , without
drill ing any holes or ins tall
ing any extra switches. The
KDK has all you need and

even has the correct labels
on o ne o f the switches. The
off se t f req uency can be
programmed into the mem
ory in the normal manner,
and the KDK will display
transmit and receive fre
quencies when the PTT
switch is operated. It does
not interfere with the nor-

mal function of the mem
ory scanner, ei ther .

All o f the tool s that are
needed to do the job are a
small soldering iron, a Phil 
l ips sc rewd river, dikes, and
perhaps a pair of tweezers
or hemostats. The only ma
teria ls needed are an SPDT
reed relay w it h a lG-V coil,
two d iodes, some hookup
wire, and so lder.

Study the diagram (Fig 1)
so that you will understand
the hookup and proceed as
follows:

1 . Rem o ve the four

..

BACK swe I '- COEI

Fig. 2.

Fig. 3.

screws from the case and
remove both halves.

2. Turn the rig on its back
with the antenna co nnec
tion facing you.

3. locate SW8 (Fig. 2) and
l ift the yellow wire f rom tab
" A". Insulate the end with
spaghetti.

4. Solder a diode be-
tween the tab marked " A"
and the tab marked " SIM";
observe polari ty .

5. Solder a piece of hook
up wi re to the tab marked
" A". The length of the hook
up wi res w ill depend on the
make of sw itc h you use and
where you locate it. This is
all of the work to be done
on SW8.

b . locate 5W6 (Fig. 3) and
l ift the violet w ire from the
tab marked " COM".

7. So lder a piece of hook
up w ire to the vio let w ire
and cover the splice with
spaghetti.

8. Solder a piece of book
up wire to the tab marked
" 4". Th is is a tight place; be
careful not to melt any
wires.

9. Se lect the place to in
stall the reed relay. I put
mine on the rear side of the
CQNT·2010 board on the
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left-hand end in fron t of L6
and L7 on the PLL-2010
board, w ith the connections
poi nting up. It ca n be f ixed
in place w ith Silastic™ .

10 . Place a solder lug
under the front-le ft co rner
screw o n the PLL-2010
board.

11 . Solder a p iece of
hookup wire to t he solder
lug.

12. Solder the other end
of this wi re to o ne side of
the relay coi l.

13. Solder a diode to t he
other end of t he relay coil.
Observe po larity.

14. Solder a wire from
SW8, ta b " A" (step 5) to th is
diode.

15. Solder the extension
of the vio let wi re (step 7) to
the common termina l of
the re lay.

16. Solder a p iece of
hookup wi re to SW6, tab
" COM" (step 6) and sol der
the other end to t he NC
co ntact of the relay.

17. Solder the wi re from

SW 6, tab 4 (ste p 8) to the
NO contact of the re lay.
Thi s completes the modifi
cation , Be sure that no ne of
the co nnections w il l touch
the case. Check your w iri ng
and in stall the case hal ves.

To opera te, program the
t ransm it freq uency into the
nu mber 4 memory in the
norm al manner. Set the re
ce ive frequency on the vfo
Place t he mode sw itc h in
the " A" posit ion. Pla ce the
m emory switch in the O FF
pos ition.

Now for the m oment of
tru th. Press the m ike bu tton
and, presto, the t ransmit
f requency programmed in
to the number 4 memory is
d isp layed . Release the but
ton and the rec eive fre
q uency in the vfo is d is
played.

This modification works
well, costs about the sam e
as one offset crys ta l, takes
about an hour of your time,
and is fa irly easy to do .
Have fun ! .

the microcomputer-controlled
appointment clock

NEW
First Time Offer

-NOT A KIT-

Limited Offer by

HAL-TRONIX
only $49.95
plus $2.00

Shipping & handling charge

FEATURES:---

, i

EFFICIENT. REMARKABLE.

e Sleek modern st y ling to complement any
home or o ffice decor.

e T ells the time.
e Tens the date and year.
e Up-timer to 60 minutes, 5 9 seconds with

pause.
• Alarm to ring at the same time everyday.
e Daily appointment sets appointments for the

next 2 3 hours, 59 minutes.
• Future appointments up to o ne y ear.
• Dimmer sw itch for display.
• Memory will hold up to 30 appointments.
• Lithium power ce ll to retain memory during

power outage,
e Appointments entered out of chro nological

order will be stored in chronological order.
e Colon flashes once each second.
eA.M.lp.M. indicator.
e Plugs into any wall o utlet.
e Easy to read vacuum fluorescent display.
• Extremely accurate quartz crystal clock.

"llrblt Y---_._-- ,

I

"llrblt

TimeTrac sold and distributed by H AL·TRONIX. Dea lers welcome.

$end 154 stamp or $.A.$. E. for information and flyer on other
HAL-TRONIX products. To o rder by phone, 1·31 3-285· 1782.

HAL-TRONIX
P.O. Box 1101

Southqcte, MI48195

OfI.DER~ OVER $20 .00 WILL BE SHI~ ~EO POST~AID EXCE ~T

ON ITE MS WHERE ADDITIONAL CHARGE S ARE I\EQUHTED.
0 1'1 ORDERS LESS TtlAi'l $20.00 ~LEA~E ItoIClUOE Aooll lON·
AL $1,50 f OR HANDLING AI'IO MA ILlI'IG CHARGES

"M.!',..;........" ..
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"_. l1...tolD C. t«:lWIAN D

WIZlIl1

SHIPPING

INFORMATION,

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
IAMSATl, P.O. BOX 27, washington, DC
20047. Please write for application.

For a FREE SAMPLE COPY please
send S1 to cover First Class Postage
and handling to: Orbit, 221 Long
Swamp Road, WOlcott, CT 06716.

.... Reader Service-see Pl'ge 194 73 Magazine. January, 1981 63



The Strange Predicament of
Walter Hann

- OE8WHK did the right thing
and suffered the consequences

A small segment of Walter Hann's listening post.

I

Although Hann was no
longer at ho rne, the PTT of
f icia ls dem anded access to
the ham shac k where they
siezed t he Bearcat and
made note of all other
equipment owned by Hann.,

The next da y Hann w as
summoned to Kl agenfurt
for a three-hour interroga
t ion . His inquis i tors w ant ed
to kn ow where he got the
equ ipment, how it cleared
customs, w ho else had such
equipment, and other de
ta i ls about hi s monitoring
hobby.

Since Hann is employed
by the governm ent, he was
dealt w ith harshly . He w as
forced to fo rfe it the Bear
cat rece iver and pay a steep

Because Hann is an em
ployee of the Aust rian gov
er nme nt , iden tif icat ion
carne quic k ly. O ff ic ia ls rap
id ly made the 2a-km jour
ney f rom Kl agenf urt to St.
Veit/C lan, Harm's Q TH, and
there confronted hi" wi fe .

tape-recorded by the police
for follow-up, and now they
heard Wal te r Har m's name
and cal ls ign be ing an
nounced by the involun tary
intruder.

This init ia l ep isode was
the very essence of amateur
rad io at Its best: A ham ra
dio operator, aware of a
life-sav ing attempt being
threatened by a communi
cations prob lem, ta kes im
mediate action to solve the
interference problem. Un
fortunately, the story did
not end there, for in Austria
it is il legal to possess a ra
dio capable of monitoring
police calls .

Wa lter Hann grabbed the
m icrophone of h is two-me
te r Icom 1(-215 and im me
d iately called OE8PPK to
urge him to QRT so that the
rescue m iss ion could pro
ceed The other ham duti
fully complied , tha nki ng
Hann over the air for alert
ing him.

was by no means routine. A
loca l ham radto opera tor,
OE8P PK, was un wittingly
caus ing interference on a
nearby amateur freque ncy,
preventing the police from
making rad io contact with
the rescue helicopter hover
i ng nearby, desperately
searching for the injured
victim.

The interfering t ransmis
sions of O E8PPK had been

~
1'-

But the communicat ions

Robert B, Grove WA4PYQ
Grove I nterpme.l, Inc
Rr I , eo» l.~h

BrJHlOwn NC 28902

I t was a foggy Monday,
August 13, 1979, when

Walter Ha nn OE8WHK
switched on his Beareat 101
scanner. Immediately, the
scanner locked onto a loca l
police channel and Hann
lea rned of a frant ic rescue
attempt being conducted in
the picturesque Au strian
Alps a few m iles from his
home.

C) ....

Walter Hann OEBWHK,
prosecuted after rendering
life-saving communications
assistance.

-I
•
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IOUBLE YOUR PLEASURE

Versatility Plus •••
Work Both 2 and 314 Meters
With Yaesu's New FT·720R
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fin e . But th at wa sn't al l. In
Novem ber, tw o Cus toms in
vest igators came to his o f
fic e and con du cted a
lengthy hear ing. How did
the 8C-l01 ge t into Aus t ria?
How much did he pay? Who
else owns simila r eq uip
ment? How wa s his ham
eq uipment brought into the
co unt ry?
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now on the floor of Con
gress intended to limit our
constitutiona l right to l is
ten,

Will it be the conscien
tious am ateur co mm unit y
who will protest the imple
mentation of these restri c
tions on our righ ts? Only
you can answer that Ques
tion . •
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tions has been the com
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viewers pick ing up sa te ll ite
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Official summons served by the Au!>trian PTT.

fo r h is own personal gai n.

But an unsett ling spec t re
has appeared on the hon
zen. A number of new inter
pretation s, pro spe cti ve
amendm ents, and even an
ent ire rewrite o f the Com
municat ions Act threa ten
to undermine the American
privilege of li stening in .

The catalyst for these ac-

Since Customs officia ls
could not determine that
Hann had used the equi p
ment in the com mission of
an il legal ac t. he w as not
imprisoned Rut he has
been assessed heavv fees
for add itiona l du t ies, f ined
for the ac t o f l istening to a
private co m m u n ic a t io n,
and is now aw ait ing addi
tional disciplinary action
because of hi s governm ent
position with the Austrian
Fin ance Admini stration
(Customs). This action will
probabl y be both verbal
and pun itive, and Hann ex
pects hi s sala ry to be cu t.

Investigators then in trud
ed into Har m's pr ivate pa
pers, looking for evidence
of illegal acti vities, con
fiscating a letter from an
American collegue who of
fered to send him a Bearcat
250 scanner.

In the United States, any
citizen is perm itted by law
(Sec tion 605 , 1934 Com m u
nications Ac t) to monitor
for his ow n personal inter
est any radio comm uni ca
t ion of any nature, ju st as
long as he does not disclose
the content s to another per
so n or use the information

Hann owned a Drake
R-4B, an SPR-4, a nd an f'S-4
synthesize r, a Barlow-Wad
ley SCR-30, a HAL RVo
1002 RTTY demodula tor. a
Co llins 51 13 receiver. and
many o ther p ieces of gea r.
The o ff ic ious o ff ic i a ls
pointed out that unless
Hann co uld produce legal
proof of c ust o ms clear
ance, they would co ncl ude
that all the equipment had
been smuggled into Austria .
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Put "the Rep" in Your Repeater
- an automatic autopatch dia ler
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Fig. T. Pin connections and block diagram.
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Continuing changes and
in terpretat ions of FCC

rules indi ca te that auto
patch faci li ties attac hed to
ama teur repeater sta tions
must be monitored to pre
vent the ab use of the auto
patch .

Becau se of these require
ments and ot he r restri c
tions, numbers o f cl ubs
have disconti nued the use
of thei r autopatc h faci lities
or else now have a very lim
ited ope ra tion. Some clubs
have d isi ntegrated over the
issue of autopatches . O ne
so lution, however, is to use
a co ntrol operator to moni
tor the calls.

One of the b ig problems
fa cing owne rs of repea te rs
equipped with autopatch is
the ab ility to control the
numbers being d ialed. An
other problem is that some
people make ca lls which
a re not really legal or a re
not in the best inte rests o f
ham radio. Now you can
contro l what gets d ialed ,
with the Rep.

The circuit desc ribed in
this article makes use of the
repertory dialer chip, the
MK51 70, made by Mostek .
The chip is a 3870 mic ro
computer th a t ha s been
programmed to ac t as a rep
ertory dialer. The pin con
nections diagram is shown
in Fig. 1 . The un it ca n be
programmed with only ap
proved phone numbers for
later dia ling.

The c hip can be ad 
d ressed by a touc hto ne!
pad in a minimum-hard
ware confi gu ra tion. It will
store up to 100 phone num
bers whi ch can be loaded
and re trieved with a two
digit access code . The cir
cu it diagra m fo r the 100
number system is shown in
Fig. 2. If a system with 24
numbers or fewer is need
ed, the memory circu it of
Fig. 3 can be used.

I have tried to incl ude
enough hardwa re and logic
on the board to make the
circuit easier to inte rface
with systems other than t he
Buffington phone patch
and control system which
has been described in past
issues o f 73 Magazine .'
That system will be used to
show how the unit can be
interfaced.
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Fig. J. M emor y circuit for a 24-number (or fewer) system. It can be bui lt o n header chip and
attached to the IB-p in socket.

There arc three control
pins wh ich define the mode
of operat ion: Pin 23 indi
cates that a dialing cycle is
in progress by going low,
pin 24 (if low) indicates tha t
the phone is on hook, and
pin 25 goes low during data
entry and is used to inhib it
the dialer c ircuit.

Fig. 4 show s how the unit
is connec ted to the auto
patch a nd contro l system
described by Buffington .
The unit operates in the
Dial mode when accessed
by a user and in the Enter
mode when accessed by a
cont rol station. Fig. 5 shows
the actua l hardwa re hook
up. Fi g. 6 shows the switch
circuit tha t is used to route
data between the decoder,
the dialer, and the Rep.

To access the Rep, the us
e r must use the fo llowing
sequence:
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PC board for the repertory dialer.
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Component layout fo r repertory dialer.

1. Identify and state you r
intent ion to make a call .
(This is good operating pro
cedure any way you look at
it.)

2. Enter " , This causes the
dernux circu it to lock out

for 20 seconds , connects
the dialer to the phone line,
starts the three-minute tim
er, and read ies the Rep to
loo k for two numer ic digits.

3. Wa it fo r the d ial tone,
then enter the two d igits.

4. The phone number as
sociated with the two digits
will be retrieved , and pin 20
will go low while pin 12
goes high, causing the de
coder c ircu it to d isconnect
and the dialer to be con-

nected to the Rep. The
number is then transmitted
to the dia ler from the Rep.
It ta kes 980 milliseconds fo r
a seven-dig it number to be
transferred to the d ialer
with a 3.57-MHz clock.
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Fig. 4. Repertory connection to phone patch.

Sy st e m sec u r ity i s
achieved by locking out
any co lumn 4 signal by
ground ing pin 11 using a se
quence ci rcu it. If a column
4 signal is received, the Rep
goes off hook and the next
two digits simply cause the
ci rcuit to get a number, but
not d ial it, since the patch is
not on and the unit is in the
dial mode, so no damage
can be done.

Most repeater group s
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causes a drop in current to
the chip. The trick le charge
ci rcu it will not allow the
nicads to overcharge.

The override ci rcuit is
used to defeat the Rep and
connect the decoder to the
d ia ler for ma nual diali ng.
The contro l stat ion, through
a sequencer, mak es pins 18
and 12 go low . The patc h is
brought up w ith " . and after
the dial tone is heard, the
d ialing can start.

gramming. Programming is
accomplished using the fol
lowing sequence:

1. The control station
generates a # to make sure
the phone is on hook.

2. Send a Sequence code
to latch pin 12 low and pin
11 high in o rder to lock out
the security function .

3. Press the Enter button,
4. Key in two numer ic

digits for the add ress code
of the phone number.

5. Press the Clear key to
clear the area where the
number will be loaded.

6. Key in the phone num
ber.

7. Press the Sto re key .
8 . If more numbers are to

be loaded, go to step 5, or
unlatch pins 12 and 11 . Pro
v ision for battery back-up is
provided on the board . A
9-vo lt nicad shou ld be used
w ith th is c ircu it. W hen the
main power fa ils, the chip
enable lines go high. This

S. O nce the ca ll is com
pleted, send # to knock the
patch down and reset the
Rep.

The system has some
built-in securi t y. A 4 x 4
touchtone pad is used to
access the unit fo r loading.
The pad is shown in Fig . 7.
The security func tion will
not allow t he user to get in
to the Enter mode w hen the
phone is o ff hook. The En
ter is sent when the securi ty
lock is on; the Rep simply
resets. The lock and unlock
sequence code should be
known only to the control
station, and is controll ed by
the demux/sequence c ir
cuit.

The demux and sequence
board s are needed if the
phone num bers are to be
lo aded from a rem ote loca
t ion, as show n in Fig, S.

The contro l station uses
the sequence ci rcuit to un
lock the system for pro-
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PC board for the row/column swi tch and regulator.
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+ 12V

40 66
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o
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c:::>

180::;

ROW I COLUMN SW

Component layou t for the row/column switch and regulator board.

have fewer than 100 mem
bers. O ne use of the Rep
could be to d irect ca lls to
speci - ! num bers for assis
tence. . For example: If the
first two dig its of a ll the ex
cha nges in your area are

used as access codes to a
common number, then th at
number would be reached
whene ver the patc h is ac
cessed This could be help
fu l if a visitor trie s to access
the pa tch with a regular

phone number but no ac
cess code.

What if your group has
more th an 100 members
and everyb ody needs a
num ber! No pro blem. The
syste m ca n be expanded to

se lec t additional 1Ou-num
ber banks. The expansion
circuit for a 200-number
syste m is shown in Fig. 8 .

To go above 100 num
bers req uires add ing a bank
se lect d igit. The del ay sen-
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Rep Board

Capacitor, 6.2·uF, tantalum 5
Capacitor, O.l-uF, tantalum 2
Resistor, l OOk, 114 W 3
Resistor, 5.1k, 1/4 W 4
Resistor,200k, 114 W 2
Voltage regulator, 7805 2
Diode, 1N4001 2
Diode, 1N697 3
Crystal, 3.57 MHz 1
Dialer, MK5170 1
Dual one-shot, 74123 1
Quad NAND gate, 7400 2
Quad NOR gate, 7402 2
RAM memory, MK4104 2
16-pin IC socket 1
14·pin IC socket 3
l a-pin IC socket 2
4O-pin IC socket 1
Card edge connector, 22·pin 1
The above items make up the parts kit, l or $100.00. Printed err
cul t boa rd:$12.50 dri lled,$9.50 undrilled. Parts and boards are
available from D.C. Stafford Electronic Sand D Co., 427 South
Benbow Road, Greensboro NC 27401, phone: (919)>-274·9917.

Fig. 6. Ro w/co rum n swi tch and regulator board.

time because the MKS17Q is
held in a reset condi tion
and the bank-select switch
is on, a llow ing the digit to
be decoded and clock one
of the flip-flops. When the
call is completed, the bank

,) G~Q

2 m ... " " ", ... ,~, ,

" " , "
1

• . 0 • •, "00' ~. >11 L~ , ,, ~ , • " ,--
u. '--

L0
o ....,., .. "'-•• ~ ,.."

, ••

, " " , ";, -, , "
: ~

, J '
"-- , "

, @
i'-

,~.

'" - 01--, "• ,
• • •

•......,,

ee

•

e

"

era ted by the first sec tion o f
IC6 is increased to 5 sec
onds . During this five-sec
o nd inte rva l, t he bank
se lec t d igit is keyed right af
ter the" and before the five
seco nds have elapsed

The input to the row/col
umn lines on the Rep board
is not effective du ring this

2
1
1

1
2

Parts Ust
RowfColumn Switch Board
Quad switches, 4066
Voltage regulator, 7805
capacitor, 0.1-uF, tantalum
Card edge connector, 22·pin
14-pin IC socket

Printed circuit boa rd: drilled $7.50, undrilled $5.80.
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Fig. 8. Expansion circu it for a 2OG-number system.
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to a seq ue nce circuit. The
R1 1C4 combina tion cou ld
cause the Rep to go into the
Enter da ta mode.

R3 and R4 can be used in
place of R1 and R2 and the
opera tion of the Rep will
not be affected

It is hoped tha t the ideas
presented in this c ircuit will
help to allev iate some of
the prob lems associated
with autopatches. At the
least. it can reduce the
hazard of dia ling while dnv
mg.

I will appreciate any a nd
all co mments on this c ir
cuit. If you have any ques
tions about how the circuit
operates and would like an
swe rs, send me a le tt e r
along with a self-add ressed ,
stamped envelope.•

References

1. Mostek Repertory Dialer Data
Sheet.
2. 73 MagaZine for April, 1977,
June. 1977, March, 1978, May,
1978. and May. 1979.

RI.

fl ip-fl ops are rese t through
diode 06.

In load ing a number, the
co ntro l sta tio n pulses pin
13 to get the 5·second win
dow for the bank se lec t.
The procedure for loading a
number IS then used to
complete the process.

The spare Ie pads on the
circuit card can be used to
add the 200--number sys
tem . The extra memory
chips are p iggybacked onto
the existing chips With chip
enables co nnected to the
appropri ate bank-select
pin s. I suggest you use wire
wrap techniques to build
the additi on, if you need it.
Using thi s type of logic , the
c ircu it can be expanded to
handle 999 numbers! If you
need that many, you will
have to buffer the address
lines and add a memory
board.

The original contro l sys
tem used R1 , R2 , and (4 to
co ntro l the transmitter. This
function should be changed

127 5 N . GROVE ST.
ANAHEIM , CALIF. 92806 (714) 630-4541

THE ORP RIG WITH THE BIG RIG SOUND ACTIVE
NOISE BlANKER -RF GAIN-CW SWITCH
SQUELC H - MIC GAIN -DIGITAL FREQUENCY
DISPLAY-Hl/lO POWER SWITCH-13.8 VDC SA
POSITIVE OR NEGATIVE GROUND. 9.5" x 8.5" x 2.5"

DEALER INQUIRY INVITED.

ATTENTION MOBILE HAMS

15 METER MOBILE TRANSCEIVER
CW f3 USB
NCG ISSB

Vehicles- Aircraft-Marine

._ .. Sl 09

•

' 4' "• •". •

HAL.TRONIX ~"
P. O. BOX 1101

SOUTHGATE. MICH 48195
PHONE (3131 285- 1782

,
•
.,

COMPlITl K,n, CONSISTING OF [VERY ESSENTIAL PA RT ... eeOEO TO
"""KE YOUR COUNTER COlo'l PlETE HAl..aooA T-DlGlT COUNTER W ITt'! FAE
OUENCY R......GE OF ZERO TO 600 MHz FE.o.TURES TWO INPUTS ONE FOR
lOW FREOUe",CY ""0 o v s FOR HIGH FREQUENCY. AUTOMATIC ZERO
SUPPRESSION TIME BAse IS 10 SEC OR 1 SEC G....te WITH OPTIQNA,t ' 0
SEC GATE AVA ILABLE ACCURACY ~ 001 "10 . UTILIZES l ().MHI CRYST.... l 5

"'"COMPLETE KIl............•.••.....•.. _.. __ _. __ 1 121
HA.l ·lOO"- 1 DIGIT COU NTER WITH FRE OUENCY R"'NGE O F ZERO TO 300
MHZ FEATURES TWO INPUTS ON E F()H lOW FREOUENCY AN D ()t,IE fOR
HIGH FREOUe"lCY ...UTOM.... " C ZERO SUPPRESSION TII.l E eASE IS 1 OSEe
OR 1 SEC G" 1E WIT" OPTI()N ...l 10 SEC GATE AVAILABLE ACCURACY
~ 00 . ""' . UTILIZES 10 "'HZ CRystAL 5 PPI,!
COMPLETE KIT.•.••..•.. ••. •..••.••.•••• •. .•.••.••.•••.•••.•...•.••• Sl09
HAl·SOA 8-DIGIT COUNTE ~ WIT.. FREQUENCY RANGE OF ZERO TO 50
I,!Hz OR BETTER AUTOMATIC DECIMAL POINT. ZERO SUPPRESSION UPON
DEMAND FEATURES TWO 1i'jP\J TS ONE FQR LOW FREOUEi'jCY I i'jPUT. Ai'j D
ONE ON PAi'j EL FOR USE WITH Ai'j Y INTERi'j ALL Y MOUi'jTED HA LTRONIX
PJlE·SCA LER FQR WH IC" PROVISIONS "AVE ALREADY BEEN I,!ADE 1 0
SEC AND I SEC TIME GATES ACCURACY ! 001'" UTILIZES 10 MHZ
CRYSTAL ~ PPM
COMPL ETE I(IT.••.•• •• • • • . . • • . •• •. •..

rI(-SCAlIl IlITS
"A l lOO FIE. .• ••... •.. •................ . . ..•... ....• $ 14.95

(Pfe'O"lIed G lD Do.io' d ..tId .. 1I comPO<>e<l ISI
HAL )00 AIFI(...• ... .•..•..•....•....... •. .•....•.• $24.95

1s.."", ..S ..rx,... ..,If> p'"ampl
"Al600 FI(. . . • . • .. .. . .. • .. . . . . . . . . . . . . . . . . • . . . . • . . . $ 29.9 5

IPf"'O"II.-<1 GIO Do.ioHl and all compon"nl SI
HAL 600 AlrI(. ••................ . .. . .. . . . . .. . . . . . . . . $39 95

(S..me as ..oo.e tI", ... ' In p,ump) •

TOUCH TONE DECODER KIT
HIGHLY STABL E DECODER I( IT COI,!ES WITH 2 SIDED, PLATED THRU AND
SOLDER FLOWED G,10 PC BO....RD. 7·5675. 27.a2. Ai'j D ALL ElECTROi'j IC
COMPONENTS BO....RO MEASURES 3 '1, • sv, INC HES HAS 12 lI i'j ES OUT
ONLY 119,95

DelUXE 12·BUTTQN TQUCHTQNE ENCODER KIT " , lim n,. Ih'" ne ... ICI,! 1201>
ChiP P'OY'''U bCllh VISUA L ANO AUDIO onO,callons' Co m..s .. ,tn us Own ' ''0
tone ..nOOIZed a lum inum catll he l I,!easures on ly 2 3/•• 33/.' Com plete ...,In
Touch,Ton.. paO , Doa'O. c , ~ sl a l , cn ,p anO all necessa,~ com ponents 10 ', nlsn
tne kll
PRICED AT.. , , . S29 ' 5
FOI tho." ..no .. ,Sh 10 mount If>e enCOde, In a nand neld un it. 1M PC Doa'"
musu'es onl ~ 9/16" • 131." Tn,s pa ' l ,al k,! with PC boa 'O, cr y, tal , cn lp anO
co mPOnenls
PRICED ....T ...... , •.• , •. " .• , ••••.••.• , . . . .. S1495

A((Ulnll _MlMon orneN liT THIS ACCUKEYER MEMORY KIT PRO·
VIDES A SII,!PLE. LOW COST MET HOD OF ADDI NG MEMORY CAPABILITY
TO THE WB.YV~ ACCUKEYER WHILE DESIGNED FOR DIRECT ATTACH·
MENT TO THE ABOVE ACCUKEYER, IT CAi'j ALSO BE ....TTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULrv. 116.95

A( CUUnl (1IfiTHIS ACCUKEYER IS A REVISED VERSION OF THE VERY
POPULAR WB.VVF ACCUKEYER ORIGI NALLY DESCRIBED BY J .... MES G....R·
RETT, IN OST MAGAZINE AND THE 191!> RADIO AMATEURS HANDBOOK
SI6,95

A((UllllI_MlMOII o n ION lIT_ TOGETHER ONLY S)1 .00

6·DIGIT CLOCK • 12124 HOUR
COM PLETE KIT CONSISTING OF 2 PC Gl0 PRE·DRI LLED PC BOAR OS. 1
CLOC K CHIP, 6 FNO 359 READOUTS. 13 TRANSISTORS. 3 CAPS. 9
RE S IST ORS. e DIOD ES . 3 PUSH B UTT ON SW llC.. ES . POWER
TRAN SFORMER AN D INSTRUCTIONS
DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA
n:KIOAl .. .••••••••••••••. ...•. .•. . .. . .. . . . . ... . . . . . . . . . . . .• . . , S " _9 5

(l0(1 CAst A.a,labt. and ,, ' II 1,1 ani one of 11\e aDoye CIOCU Regu l..'
PflCe 1650 ... 0oסI, S4.W _ -,1Iol _ <loclo

S1X·Ol(;fl AlAIM U O(I I II !Of 1'IQme. camper. RV. or f,eIO-<:l..y use Ope'ales
on 12'.011 AC or DC. and nas lIS own 6O-"z "me base on the Do.io'O, Comple1e
...,In all \tltC1,on'c components and I wo-~ece . p,e ·df1 l1ed PC !JOa,os Boa.'d
s,ze t '· • 3'" Gornple1e " ,'h speake, ..nd s","ches If opt!'a led on OC. tl>e<e IS
""t ~I"ll more 10 buy •
" KIOAT S16.95
T..el..-1rOI1 AC II cord for I"oM ho ..,sn looperal'" Ihe ck>c ~ f,om 110-""'"
AC SI .e5

SMII' ''HO I...FOflttlAl lOtoI
QADERS OVER $2000 WILL BE SHIPPED POSTPAIO EXCEPT Oi'j ITEMS
W"ERE AOOlTIONAL C..ARGES ARE REOUESTED ON ORDERS LESS TMAi'j
$20.00 PLEASE INCLUOE AOOlTIONAL 51 50 FOR ..ANOLING AND MAILING
CHARGES SEND SASE FOR FREE FLYER

ATF417 pn .mpnet Speci8I.19.95
MRF 901 UHF tr8nsiflU)rs, 1 GHz Speciel S 3.95

Specials
11C051GHz,pre.

Speci8ISS9.95
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" 00 .
7402 .

"" .''''' .1407 .
7408 •
7410
1414
1417

""7447
7474
,,~

,,~

"""""..

2/.85
2/.85

· 2/.85
.2/1.19
. 2/1.19
· 2/.89
• 2/.85
· .99
· 2/1.10

21."
•1.19

."

."."· .1.19
. 2/1.19
· 2.99

7490
7493 .
74 100.
74109.
74121 .
74123 .
74150.
74154.
74157.
74161.
14164 .
74174 .
74175 •
14192.
14193.
74367 •
74393.

.as

.es
.• 2.25
.2/1.19

.es

.99
· 1.95
• 1.95

.99
. 1.19
.1.59
. 1.59
· 1.49
• 1.19
.1.19

.99
.1.95

GBlOO cer. Caps. (llXl ) 2.9S
GBIOI Mylar Caps. (60 ) 4.95
G8102 Electrolytlcs (60) 4.9S
G810J hntal ums (40) 4.95
G8 Hle TT L IC's (~) 4.9S
G8ll0 Ant . LEos {IDOl 5.95
G81l3 Trimmers (301 4.95
G81 16 lI<w Re.ist. {2001 2.95
G8111 l/<W Re. l. t . (200/ 2.%
G8120 SHoe Switch (25 3.95

G6123 Heat Sinks \301 3.95
G8127 Transistors 100) 3.95
G8131 Choke. (SOl 3.95
G813'l Te rm. Strips (4Ol 3.95
G 8 140 Spcr /Stn<lll (i~l 2.95
G6141 Wa.hers 1200) 2.95
G81"5 Lugs (100 2.95
G6154 1&2w Re. l.t.(looj2.95
G6162 J. seg .O' P I Y s. \~ 5.95
G6173 3/8" Pots. (100 5.95

- LS Schottky _
74 LSOO. .55 74 LS109 .
74L502. .55 14 l.S123 .
14LS04. .69 74LSl38 •
74L508. .55 74LS139 •
74LSIO. .55 74LS154.
74LS14. 1.09 74LS157 •
74LS30. .55 74LS161.
74L532. .69 74L5114 .
74L538. .69 74L5175.
74L542. 1.49 74L5192 •
14L547. 1.49 14L5193 •
741.S4ll. 1.79 74L5221 .
14L573. .79 74L5244 .
14L574. .19 74L5145 •
74LS7S. .99 74LS367 .
74L585. 1.95 74L5314.
74LS90. 1.09 81LS97.

. ."L"
1.49
1.49
2.49
1.49
L"
L"
L"
1.89
1.89
1.95
2.49
3.49
L"
2.49
2.49

Wire Wrap
14 pin ww t in .75
14 p in WW gold 1.09
16 pin W W t in .79
16 pin WW gold 1.19
24 pin W W gold 1.69
40 pin WW gold 2.75
14 p. plug/cover 1.29
16 P . plug/cove r 1.39
24 p . plug/cover 1.95

A lso. The Mo le x Li ne

SOCKETS

· 2/ .59
· 2/.69
· 2/.79
· 2/.89
· 2/.99
. 2/ 1.09.".".99

1.19

IN/51. 2/·~9 2N2219A. .2/1.19
IN157 • 21.59 2N2222A. 2/.89
I Nll88. 2.69 2N2901A. 2/.89
IN3600. 5/.99 2N3055 . .99
IN4001. 4/ .59 2N3772. ,."
I N4004 . 4/ .69 2N3904 . 2/.69
IN4007. • 4/ .79 2N39116 . 2/ .69
IN4148. . 10/.99 2N4401 . 2/.19
IN473J . 2/.69 2N4403. 2/.79
IN4734 . • 2/ .69 2N5129 . 2/.69
IN4 735. • 2/.69 2N5139 . 2/ .69
IN4142 . · 2/.69 2NS210 . . 2/.79
IN4744. · 2/.69 2N5951. .2/1. 29

DIODES & TRANSISTORS

Low Profile
8 pin LP .
14pinLP.
16pi n LP .
IS pin LP.
W pin LP .
Z2plnLP .
24pinLP.
28PinLP.
36pinLP.
40pinLP.

$31 .95
34.95
3S.95
47.95
52.95

. "" --

OTE ·8 (Pict u red ) .•.• .
OTE-11 (Pictured) . .. . .
OTE ·14 • •.. ••••.. .
OTE·HK (Case for JESOOI
OTE·AK {Case for JES101lPictllredl

JOYSTICKS

REGULATED POWER SUPPLY KIT

JE200 $14.95

DESK TOP ENCLOSURES

Uses LM309K . Heat Sink
provided. PC board con
struction. Provides a solid
1 amp @ 5 volts. Can supplV up
to ±5 V . :t9 V and 1 1 2 V with
JE205 Adapter. Includes compo
nents. hardware and instructions.
3~"x5"x2"H

3 /4 Watt @ 70°C
15 Turn Pot.
Linear Taper

loon 500n lK
5K 10K 50K
lOOK 500K lMeg

'OK
lOOK

POTENTIOMETERS

"

1K 5K
25K 50K
1 Meg

2 Watt @70°C
7 /S" Slotted Shaft

Linear Taper

CONNECTORS

.,. CMOS -
"'" .es '"~ ."0001 .ss '"'" 1.95

"'" .ss "'" 1.'9
'00; .." """ 2.49
• 009 • ." .'" 2.75
4010 • .es .,,, ."4011 . ." ecso ."4013 . ,os .,,, 1.95
401(; . ... ess 1.19
4017 . 1.49 see ."4018 . 1.49 .,m ."..ro 2.19 ..n .".." ... .,,, .es

"'" L" .." 1.19.,,, ." 4511 1.95

CMU . . $2.95 830P .. $1 .79

JS-l00K 100K Linear Taper Pots •
JVC·40 40K (2 1 Video Controller

$5.49
5 .95

TOOLS

12VDC AUTOMOTIVE!
INSTRUMENT CLOCK MODULE

.300 GREEN DISPL AY

MA 1003 $19.95

•

.......
nn ,,-,n
U 0 ·0 U

:rr- -=- ~..
,~ '" "'

•
•

,.
•

"

LM30IN. ." LM1805T 1.75
LMJOSH . 1.'9 LM7812T 1.75
LM301N . ." LM1815T 1."
LM308N. 1.19 LM380N. 1.49
LM309K . ,." LM384 N. 2.49
LM31ON. 2.69 LM555N . ."LM311N . 1.49 LMSS6N. L89 PCB ·3 P.C. Board Vise • • . • . . . $12.49L M311T • ,." LMS65N. L" . . .
LM318N. 2.95 LM566N . 1.95 WS -15 0 5 "Wire Strip./Cut. 112·24AWG ) . 3.99
LM319N .. ,." LM557N . L" SG·30 10" 11 O·120V 30W Solder Iron . 7.50
LM320K-5. 2.25 LM723N. ." SG ·TIP Replacement Tip for SG-30 S. Iron 1.25LM7905 T L~ LM741N. ."LM7912T 1.75 LMl3l0N e.ss
LM791ST L~ LM I458N •99 WALL TRANSFORMERSLM323K. 5.95 L MI488N 1.59
LM324N. .." LM I489N LSO AC250 250mA 12VAC (l17V/SOHz) . $3.95
LM3J1T . a.as LM I800N 4.49

OV9200 200m A 9VAC (l17V/SOHz). 3.95LM339N . .." 76477N . • 3."

""'" LINEAR ""'"
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Quick and Dirty
Line Noise Suppressor

Robert B. Creve WA4PYQ
RI. 1, Bo~ 156
BrolHtown NC 28902

• ,
"

Photo A.

O ne of the most irr itat
ing sources of electri

cal no ise. cha racterized by
sharp clicks heard through
the speaker of a receiver, is
contact noise. The make!
break cycles of appliances,
aquari um heaters, flashi ng
Christmas tree lights, and
other noisy elect ric al con
tacts can wreak havoc with
rad io recept ion.

Fort u nately. there are
several options which may
be elected to minimize
these ear-splitting distrac
tions . Perhaps the simplest
is the install a tio n of a O.1 -uF
capacitor across the con
tacts themselves.

Since it is often diffi cult
to find direct access to t he
offending contac ts . an al 
ternate so lution is found by
bypassing the plug with the
cap a ci t o r. Probably the
simplest way to do this is by
rigging a plug-i n interfer-

ence filter as shown in the
photo.

For standa rd 120 lines. se
lect a rnvlar! capacitor
with a eoo-vou rating . Insu
late the exposed capacitor
leads and co nnec t them di
re ct ly t o t he te rmi n a l
sc rews of an y convenient
plug Insert the plug-in filter
into the sa me outlet as used
to power the offend ing con
tact device.

The bypass capacitor
acts as a smoothing filte r
for the sharp voltage-spike
tra nsients genera ted by the
sparking contac t. While it is
tru e t hat the ca pacito r
might actua lly resonate an
unusually lon g line cord to
en ha nce the noise a t some
frequency. in actua l prac
tice thi s is extremely unlike
ly to happen within the
passband of most rece iving
insta llations.•

I

I
_ . -( .... .... 7TV ~~ c::::::::? )- . -<v:=2:Jo--.-
..... T..... . " . e .......UIU-. n u • • IUI ~ ..u n .. -..0. M A..A ....
_ " 0 '" " AO . " AU A.. ........ ' '''' h s~..s _ A..S _ TT .
..... . 0 . ... _ UU,u.. T. "" e _ · j ""'..A.....U• •"" ATT S ssa
... S'u,__ A"US 1 0. """'" .UTS C. -., ."" ><OV"'" A....
, ,,,, ..T _ st_O OST v,...... . AU C, ASS ..

',~~ I" U. 'S 0."'0 . " ·u __ I'un ""',_, ..
~ .. ._-- ..._.._.._ __ ... - _.. _ _.
-", "'- ~ "" ."..•- .... '" --_...__ _~-
..... _. " ' __ '" _"_ w T 'ISS ' ''A" 5 Lso.

'&<>'&0_.0-20.'5"0 .._ • ~.. - oM" .0. .......~ • • _ _ """"'" ...
00."'.20-'5....... _ • " .. _ .... _ .... " 0"-' ._•.•_ __... .. ..
.0-20.'5.'''''_. w " _ • .., to .." _ 'O L,,'''' ..2 0&
20., • •\0 .._ . " " ••• ., .. • •• toO .. ",,"'U _ _ _ __;OU . .... ..

U "O ' u" ..,"C• • 0 .. 1'0 "'" 0 Dl L ,.. u 'C 00 ••v. ,_ ..".,..
......... . . . ..m > _ V'.A ..... __ A e..''''''' . . ..n • .
........ CIo . _ _ '.30.·2_0333 ~ w. _ .. 2-3 ..
. ... O'NClS '00<:....... ..v..00lOI " _ ' .. ' "' __ .. _ ._ _ .. ' ''_ '' u. . ..... ''''0 .v.'U_ "0"

........... lL.C ' ..OOOO:: . .... 10 Dept . A7·' ~._._"• • •

LINEAR
2 t0

4 0 0 MHZSOOI<
PLA N 1Sto

1000WAT T
13 O ifferent M od e ls,8 6pgs
A.P.Systems,",!!!, $11 .95--Box 263 sm. ~

Newport, RI02840 (401) 846·5627 ~ '"
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SAVE $ SAVE $ SAVE
CALL TOLL FREE

I-800-228-4097
We Offer The Lowest Prices

In The Country

IHAM RADIOS I ICOMPUTERS I

ALLIANCE
AVANTI
BEARCAT
B&W
BENCHER
CDE
CUSHCRAFT
DENTRON
DRAKE
ENCOMM
ETO
HUSTLER

HY-GAIN
ICOM
KENWOOD
LARSEN
MIRAGE
MOSLEY
SHURE
TELEX
TEMPO
TRAC
YAESU

APPLE
ATARI
BASE 2
CENTRONICS
COMMODORE
DC HAYES
MAXELL
MOUNTAIN HDWR
NEC
PAPER TIGER
PET
VERBATIM

IN STOCK NOW!

VIDEO DISC PLAYERS
Call for Discount Prices

Communications Center
r:; -

IMSIt'I Cl'Iarge_. .....
•

1840 '0' St. , Lincoln, Ne., 68508
In Ne. Call (402) 476-7331
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Cal Rifche y
11 6 Lexington Drive

Mars PA I6046

Over the Hump and into History
- the last flight of #42-107270

November 30, 194 3: In a
C-87 airplane (number

42-107270) somewhere over
the Himalaya Mountains of
Asia, rad io operator Ken
neth Spencer, a 19-year-old
co rpo ra l from Rockv ille
Center, Long Island, anx
iously tw isted the dials of
his HF command set s, try
ing to raise one of the
ground sta tio ns he knew
should be down below.

In the cockpit, Lt. Robert
Crozier of W aco, Texas, the
pilot, and Flight Officer
Harold M cCallum of Quin
cy, Massachusett s, the co
pilot, sat straining their eyes
in an attempt to see any
thing other than the black
storm clouds at 24,000 feet.

Aft o f the radio shack,
Sergeant William Perram of
Tu lsa, Oklahoma, kept a
sharp eye on hi s dwindling
fuel suppl ies, whil e the f ifth
man in the pl ane, PFC John
Huffman of St raughn, In
diana, wondered what wa s
happening.

Though li sted on the
manifest as assistant engi
neer, Huffman didn 't be
long in the pl ane. Three
days earl ier, he'd made his
first f li ght eas t over the
Hump from l orhat Airbase
in the Assam Valley of
northea st India, to Kun-

ming, an American base 550
miles away in China. At
Kunm ing, he 'd been
ground ed because of a
head cold and wa s dead
heading home. He was on
the manifest in order to
draw spec ial flight pay.
Huffman had no access to
the inter-crew phone sys
tem and rel ied on shouted
explanations of what was
happening.

What was happening was
that they co uldn't f ind their
way back to Jorha t.

Earlier in the day, the
C-87 (which was a modifica
t ion of the B-24 bomber
known as the Liberator ,
built by consolidated Air
craf t Corporat ion of San
Diego and ident ical to t he
B-24 except for the removal
of machine gun s, turrets,
bomb-handl ing equipment,
and related co nt ro ls, and
the addition of a f loor in the
cargo compar tment and a
row of w indows on either
side of t he fuselage). had
made a q uiet f light fro m
Jorhat to Kunming carrying
a load of 55-gallon drums of
fuel destined to be used by
bombers and f ighters strik
ing at the Japanese further
east and south in China and
Burma. They had dropped
the f uel at Kunming and

been given a partia l load of
garden produce to go to
Yunannyi, abou t 45 minutes
west of Kunming and al
most directly on the west
ern flight plan. They had
left Yunannyi at about 6
prn , anticipating a rout ine
flight back to Jorhat.

But no flight over the
Hump wa s ever truly rou 
t ine. By the end of the war,
more than 400 planes and
850 men were lost flying the
50-mi le-w ide corridor ,
which became known as
A luminum Va lley because
of the wrecked planes litter
ing the mounta in slopes. In
cl ear weather, pilots navi
gated from one col lection
of wreckage to t he next. In
November and December,
1943, there were 38 and 28
major accidents, respec
tively, over the Hump. Be
tween Ju ne and December
1943, 168 men were kil led
making the trip. Some were
shot down by marauding
Japanese Zeroes up out of
Burma, while others were
k il led when their pl anes
fl ew into a mou ntain during
the unpredictable storms
which somet imes had winds
measured at 200 mph. De
spite weather as severe as
any in the world, the planes
flew 24 hours a day, stop
pi ng only to change crews,

load and refuel . and receive
req uired m aintenance.

In September, 1943, Col
onel Thomas Hard in was
given command of Hump
operat ions; one of hi s fi rst
orders was that " Effect ive
immediate ly, there will be
no weather over the Hump."
In the face of extreme icing
condit ions, high winds, zero
vi sib ility, and attacks by
Japanese planes, the crews
and their aircraft kept fly
mg.

A lthough the C-87 had a
range of about 3000 miles
and a ceiling of about
30,000 fee t with i ts four
Pratt & Whitney 1200 horse
power engines, it was often
hampered by ma intenance
problem s. Parts came from
the US via the longest sup
p ly route in m ilitary history .
Temperature ranges from
100 plus degrees at sea
level in the Assam Val ley to
below zero at altitude, cou
pled w ith high humidity on
the ground, caused rapid
rusti ng and breakdown. The
communications equ ipment
was as susceptible to trou
ble as any other part of the
airc raft, and the H F gear
was often affected by se
vere electrical storm s over
the Hump, caused when
warm air from the Bay of
Bengal met cold air sweep-
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NEW YEAR
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homing beacons of 1{)()(}

Watt power-emitting tone
signals. The Jorhat tower
used 1200 kc. Chabua 1070
k c . Tezpur homed the
planes o n 295 kc w ith a
1200-Watt source , whil e
Ridge Stat ion brought the
birds in on 390 kc from 50
Watts. All bases with d irec
tion-finding equipment in
the theatre operated rece iv
ing-only on 2000-8000 kc.
wi th all three types of emis
ston.

Since the homing fa cili 
ties and the DF equipment
we re operated on req uest
only, at least par t of the rea
son fo r the pl ight of the
Crozie r-Mc Callum C-8 7
could have been a result o f
the inabil ity of the crew to
cal l for operation of the
equipmen t.

Even though the plane
was equipped with then
modern gear, Spencer, the
rad io opera tor, wa s unable
to get acc urate bearings.
The radio equipment may
not be entirely to blame,
however. It is known that in
1942 one o r rnore Japanese
sta t ions located in Burma
succeeded in giving fa lse
bearings to severa l p lanes
fl ying the Hump. Some
planes and crews were lost
before the deception was
discovered and ste ps taken
to counterac t the prob lem.
Week s later, M cCallum and
other members of the C-87
were told that the bear ings

"••.'-'•-:
•••

Fig. 1. Map o f the area .

..· 0
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t.lEPAl

the top of the left vert ica l
stabilizer (t he B-24fC-87 had
a tw in-tail unit). while the li
aiso n f ixed -antenna wire
ran to the right vertical
stabilizer. The rad io com
pass had two antenn as: a
vert ica l wh ip and a loop,
both mounted topside over
the wing. The marker bea
co n antenna wa s under the
plane between the landing
gear , and the l iaiso n t railing
antenna was a single wi re
wound on an electrica lly
operated reel located in the
forw ard compartment un
der the fl ight deck and con
trol led by the rad io opera
tor,

A cco rding to o ff icia l
briefing information given
to crew s f ly ing out of the
Assam Valley in 1943 and
1944, there were at least
fou r ground stat ions in op
eration . Tezpu r, jorhat,
Chabua . and Ridge Station
were all located along the
Brahmaputra River within
about 200 mi les. Tezpur.
Iorhat. and Chabua offered
ground-to-air transmission
f aci lit ies o n 4220 and 5588
kc (A-3 emission) o r 4595
and 8200 kc (A-l emission).
A-1 was continuous wave
(CW). A-2 was tone, A-3 was
voice. Receiving was done
on 449 5 and 5588 ke (A-3) or
on 4595 and 8200 kc (A-1).
Ridge Sta t ion t ransmitted
and received on 5588 kc
(A·3)

Chabua and Io rhat had

TIBET

3000 kc. 3()()(}-4500 kc, 4500
6200 kc. 6200-7700 kc, 7700
10,000 kc . and 10,000
12,500 kc . An antenna-tu n
ing un it, a frequen cy meter,
a recei ver in frequency
range from 1500-18,000 kc.
a dynamotor, a t ransmitting
key , an an tenna-t ran sfer
switch, and a 200-foot trail
ing antenna made up the li
aison uni t. (According to
the B-24 manua l. the liaison
rad io could be co ntrolled
by the rad io o perator, p ilot ,
or copilot . Harold M cCal ·
lum, copilo t o f #42-107270,
says the C-87 liaison gear
cou ld be controlled only by
the radio operator and wa s
not normally used because
of this Hrnitanon.)

The radio compass was a
15-tube su perheterodyne
receiver using 24-28 V dc
for operat ion of the relays.
The rad io circui ts ran on
110 volts ac at 400 cycles;
the 110 juice was supplied
by inverters under the flight
deck, which also suppl ied
power for autosyn instru
ments and the interior l ight
ing. The loop was electrical
ly driven and could be con
trolled from either of two
remote boxes.

M arker beacon equip
ment operated on ul tr a
high-f requency signals at75
megacycles (mc) and could
receive signals from inst ru
ment landing system s (ILSl.
fan stat io ns, cone-o f-s i
lence stat ions, and any oth
er stat io n equ ipped w ith
h 0 r i zan t a II v -p o I a r i z ed
75-me wave systems, Ac
co rd ing to M cCallum, there
were no IlS systems in the
Ch ina- Bu rm a- Indi a (C BI)
Thea tre, al though Cha bu a
had a cone-of-s i lence sys
tem . Planes entering the
range received either A or N
signals in Morse code, de
pending on their rel ation to
the range. O n the correct
approac h, no signal was re
ceived .

There were six antenn as
o n the B-24/C-87. The com
m and antenna was a single
w ire from the top of the fu
selage above the win g to

ing down across the ste ppes
of north cent ral Asia .

The plane was equipped
with up-to-dat e spec ialized
navigat ional gear, but some
of i t was useless beca use no
Hump base had the coun
terpart equ ipment.

The C-87 had the same ra
d io gear as its parent B-24,
except that the C-87 had
fewer interphone crew sta
t ions d ue to elim inat ion of
the bombard ier and gunner
sta t ions on the plane. If the
in terphone was o perating
correctly, all crew stations
could hear the radio com
pass signal, the liaison and
command rad io s, and other
crewmen.

The com ma nd radi o
eq ui pment in 194 3 w as
high-frequ enc y type (in
1944 upgraded to UHF) and,
according to the H-24 man
ual, wa s used for plane
to-plane communications,
though in pract ice it was
used for all normal traff ic,
air-to-air or air-to-ground,
because all crew members
could ei t her rece ive o r
transmit via the command
set. The command gear in
cluded two t ra nsm itte rs
mounted on racks on the
deck over the wing, along
with three receivers. A Ill Q(J·

u lato r unit, an ante nna
switching relay, a tran smit
ter-cont rol box, a receive r
co nt ro l un it, a dynamotor, a
terminal st rip, and two re
ceiver dynam otors com 
pleted the rig . The com
mand radio, like most other
equipment on the p lane,
operated o n 24 V de.

The two transmitters had
freq uency ranges between
5300-7000 kil ocycles Ike]
and 7{)()(}-9100 ke. The three
receivers covered freq uen
cies of 190-550 kc. 3{)()(}
6000 kc. and 6CXX)..9100 ke.

The l iaison equ ipment
was of m ed ium power. Its
tra ns mi tter h ad seve n
removable tuning units sup
pl ied w ith it. The tuners
could be inserted by the o p
era tor to change frequen
cies in flight. The tuners
handled 200-500 kc, 1500-
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they received that nigh t
m ight al so have been of
Jap anese origin, though it
has never been proven.

In 1944, M cCallum wro te
an accou nt o f the f light tha t
nigh t:

" [A fter leav ing Yunannyi]
we f lew for some time on
the same head ing, over an
overcast and just f lyi ng
ETAs (es t imated t ime of ar
rival). We then changed ou r
headi ng and were sti l l
cl im bing, fi nally topping it
at 24,000 feet.

"when we had estimated
tha t we w ere with in range
of our stat ion [lorhat], we
sta rted concentrating o n
our rad io compasses, w hich
began to reci procate and
w ere not com ing in . Next
came our try at the rad io
range, which w as throwi ng
As and Ns at us.

"We went on f ly ing over
the overcast and t ry ing to
see [gro und] l ights when we
hi t a break in the clouds.

" Just to be on the safe
side, w e decided to have a
QDM [bea r in g] shot .
Spencer told them to shoot
a beari ng and gave them a
lon g ca l l. They ca me back
and told us to f ly 278 de
grees. This was do ne via
Chabua and Iorhat . We de
cided thi s couldn't be righ t ,
and Spencer re layed the
[Croz ier's] question if it was
' reciprocal ' or 'to fly ' The
answer came back ' to fly.'
W e flew th is for a while t ry"
ing to get contact and see if
there were any lights be low.
Fifteen minutes went by
and another bearing was
shot.

" . t hey gave us the
same head ing, 'to fly .' We
told them they must be
wro ng .. . the total f ly ing
time on th is heading was 40
minutes. Another bearing
w as shot and th is time it
w as 'to fly' 268. And then
anothe r w hich w as t he
same."

W hat nobody real ized
was that the p lane had been
blown off-course by winds
later est imated to be fro m
the south at about 100 mph.

By the time they were given
the 268 head ing, they were
probab ly many m iles north
of their supposed course .

Suddenly Croz ie r tu rned
to McCal lum. " Mac, does
that look like a mountain
ou t there?" "lt sure is, and
I 've got one over here !"
Croz ier twisted the pl ane in
to a sharp ba nk and one of
the m ountain peaks fl ashed
by, ba rely feet away.

Th irty-seven yea rs later,
McCal lum st i ll re m em 
bered: " If we'd had our
land ing gear down, w e'd
have le f t t racks in t he
snow."

Because of the storm,
they were sti l l fl y ing at
a bou t 24,000 f eet-far
higher than norm al on the
rou te over the Hump in
good weather - and those
m o u nt ai ns had loo med
higher than the plane. For
the f irst t ime they real ized
they were reall y lost, and
McCal lum q u iet ly t ight
ened his parachute harness
as m uch as possible w itho ut
leaving the cockpit.

Spe nc e r c a lied t he
ground station again; the
distant operator asked to
have the plane's landing
l ights tu rned on. " You ' re
over Chabua. we've sighted
you, watch for a green
flare," Spe ncer was to ld.
(McCallum thi nks the m es
sage was a harm onic w ith
another airf iel d in the area;
ha rmonic s we re " q u i te
common at night w ith H F
equipment.") Everyb od y
who could get to a window
tried to spot the flare, but
instead they sa w fl ickering
lights through a break in the
cloud cover.

Crozier took the plane
down and circled the lights,
looki ng fo r the Chabua
field. It wasn 't Chabua be
low, nor Io rhat , nor any of
the other bases in the area
- the m en cou ldn' t recog
nize anyth ing except that
they were over so me ci ty of
fa ir size. They took the
plane back to about 20,000
feet and f lew for a few min
u tes w hile Crozie r and Mc-

Callum talked over the situ
ation. Fuel was becoming
critica l ly low: Planes fly ing
the Hum p were given on ly
enough fuel to make t hei r
destinatio n and return, wi th
abou t 45 m in utes extra
fl ight t ime.

They were already long
overdue at Jorhat, and even
as t hey talked, Numbe r
Tw o engine spu tte red and
died . Per ram was sent back
to make a fuel t ransfer from
one of the other tanks, but
before he cou ld begin, an
ot her engine coughed ,
smoothed out, coughed
again, and quit. Crozier, as
co m mander of the aircraft.
made the decision: They
wou ld have to bai lout.

Parachu te jum ps were es
pecia lly dangerous over the
Hum p route even in day
l ight , and night jum ps were
even m ore so. In daylight, a
jumper had some chance of
choosing his la nding spot.
At ni ght he m ight land in a
tree or be impaled o n a
clum p of bamboo, land in a
river and d rown, or simply
pl ummet straight to t he
ground beneath a n un
ope ned ' c h u t e- p a ra
chutes were just as prone to
the weathe r problems as
ot he r equipme nt. Still ,
there was little choice for
the fi ve men It was ju mp
and have an even chance at
surv ival on the ground, or
stay with the plane to al 
most certa in death.

McCallum trimmed the
plane level while Croz ier
took the rest of the crew to
the ca rgo compartmen t and
prepared to ju mp, bu t not
before Spencer sent out a
distress call and screw ed
dow n t he sen di ng key.
W hen M cCall um left the
cockpit for the last time,
the altimeter read 17,500
feet , all engines were dead,
and the plane was dropp ing
rap idl y - a C-87 was n't
known for its glid ing ab il ity .

In the rear, McCallum
found all fou r m en stil l t ry
ing to get the door off - it
had opened about two feet
and jam med. McCa ll um

and Croz ier wrest led it fur
ther open unt i l it fell away
fro m the plane. Croz ier,
Spencer, and probabl y Per
ram exited f irst (Huffma n
says Perram and McCal lu m
w ere st i l l aboard when he
lef t ; McCallum says the or
de r was Crozie r, Spencer,
Perram, Huff man, and Mc
Callum).

McCal lum started to the
door, real i zed Huff m an
didn't have his harness
straps properly hooked, and
went back to help. They got
the harness on, though it
wasn't t ight enough and
there was l itt le time to ad
Just it. Just as Huffm an
snapped the f inal hook, the
plane lurched as if go ing in
to a spin. McCallum knew
that once the plane began
spi nn ing, centrifuga l force
m igh t pin them Inside all
the w ay to the ground. He
hust led H uffm an out the
door and fol lowed im medi 
ate ly.

McCallum and Huffman
both agree that the scene
was one of urgency without
panic . They al so agree that
the t ime from cockpit to
bai l-out was about one min
ute.

McCa llum hit the ai r
stream and pulled his rip
cord, expecting a long ride
to the grou nd, since the
crew sti ll thought they were
som ewhere over Ind ia, or
perhaps Burma.

He felt the shock of the
'chute opening, and sec
onds later hit the ground
and was knocked uncon
scious for an indetermi nate
period of time. When he
came to, h is watch had
stopped at 10:45 p.m . I t was
da rk, bu t there was enough
light to see that he was sit
t ing on the edge of a prec i
prce.

W hen the sun ca me up
t he next mo rn ing, Mc
Callum found himself on
the side of a mountai n,
wh ich the crew later de
cided was more than 16,500
feet high .

As McCa llum took stock
of h is situation a n d
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chec ked hi s equipment, he
took the Form 58, the shee t
signed by the pa rac hute
packer, from the 'chute bag
- it was common fo r sur
viving jum pers to persona l
ly thank the rigger. He
didn't have to wait long to
do that - it was his own
name at the bottom. As As
si stant Parachute Officer at
lorhat. McCallum packed
one 'chute a mont h as prac
tice . This month , the 'chute
he'd packed had been the
one he jumped with.

Withi n an ho ur or two,
McCallum , Croz ie r, and
Spence r had located eac h
othe r by shou ting. Croz ier
and Spencer were toget her
1000 o r 1500 feet lower
than McCal lum a nd per
haps a Qua rte r of a m ile
away.

Huffman and Perram
couldn 't be seen. Huffman
had landed in a hole and
was dangling by his harness;
he could hear the other
th ree, but couldn 't yell
loudly enough to attract
their a ttent ion. Despite a
bad ly inj ured left arm
possibly a broken col lar
bone-he later managed to
pu ll himself out of the hole,
bu t by then, McCallum ,
Croz ier, and Spence r were
gone.

Perram had landed on
the far side of the peak ; dur
ing the next few days, he
su ffe red frostb itten fee t,
but eventua lly recovered
with no damage.

By the fourth day, both
Huffman and Perram had
been brought to Tsetang.
Both men had been found
by Tibetans who al ready
knew of the presence of the
other three men in Tsetang.

McCall um, who had been
study ing Hi ndustani in his
free time, was able to ta lk
to one man in the village
- everyone e lse spoke a
st range language he'd nev
er heard before . The three
American s were unpleas
antly surprised and shocked
to learn they had landed in
Tibet , seve ra l hundred
m il es to the northeast of

Jorh a t. Th er e were no
American bases- in fact,
no Americans at a ll - in
Tibet. The nearest Ame ri
can base was to the south in
India, on the other side of
the Himalayas.

By the evening of De
cembe r 2, 1943, Crozier.
McCallum , and Spencer
were resting in a nea rby
village c a ll e d Tsetang
which they had fou nd by
following a mule ca rava n.

For two weeks the men
wa ited in Tsetang whi le the
village e lders sent messe n
ge rs ba ck and fo rt h to
lhasa, the capita l city, fo r
instructions on how to deal
with the America ns. Tibe t
was a country isolated not
on ly by physical featu res,
but al so by nat iona l policy.
Almost certainly, no more
than five Americans had
ever visited the country,
though both the British and
the Chinese maintained
sm all trade missions in
lhasa, both of which aided
the flyers in their subse
quent journey through Ti
bet.

Fina lly word arrived that
they were to go to l hasa , a
th ree-dav trip by horse o r
mu le.

At lh a sa t hey were
sto ned by an angry crowd
of Ti betans. The Ame ricans
couldn 't u nderstand why;
up to this poi nt, a ll the Ti
betans had been friendly. It
wasn't un til they arrived at
Devkl Ungka, home of Mr.
a nd Mrs. George Sherriff of
the British Trade Mission,
that Geo rge Sherriff ex
plained the problem: When
the plane had circled the
lights of the stra nge city
weeks ea rlier, t hey had
been over l hasa, the Holy
City of Ti be tan Buddhism
and the hom e of the Dala i
lama, the supreme God to
the Tibeta ns. It was a mor
ta l si n, accord ing to the Ti
be tans. for a nyo ne to place
himse lf phys ica lly a bove
the Dalai l a ma, w hose
hom e was the Potala . a
pa lace of 1000 rooms loom
ing high above l hasa . The

Ame ricans, unknowingly,
had been guilty o f a rel i
gious tra nsgress ion.

Beca use of this sin, fana t
ical monks were agitating
the Tibetan popu lace in
lhasa, and the Tibetan gov
ernment insisted it could
not be responsible for the
safety of the Americans in
lhasa . After only th ree days
in lhasa (spent inside Dev ki
lingka for safety), t hey
were escorted to the edge
of l hasa by a crowd of Chi
nese off icials a nd Mr, and
Mrs, She rriff, as well as
o the r members of the Brit
ish Mission.

O n the ir fir st da y in
l hasa, Reggie Fox AC4YN,
an expatri ate Englishman
who later married a Ti be ta n
woman, senI a radio mes
sage to China informing au
thorities that a ll five men
were safe. (McCallum has
the lelegram received by
his mother after the plane
wa s lost , re por t ing him
missing, and anothe r a few
weeks later after Fox 's mes
sage was rece ived .I

Fox's sta tion , AC 4YN,
was a powerful o ne, and
Fox was able to work as far
as Indiana, USA, with the
equ ipment, which probab ly
was powered by a sma ll hy
droe lec tr ic plant o n a river
abo ut e ight mile s fro m
l hasa , (In the mid-'30s, a Ti
betan na med Rangang. an
engineer educa ted in En
gland, see ms to have a l
most single-ha nded ly built
the power plant, which may
have been under cont ract
from General Electric Cor
poration. Another source
says the unit was diese l, but
since fuel would have had
to be ca rried in ove r the
mounta ins by mul e. the hy
dro unit seems more rea
sonable. There were no au
la s or truc ks, or, in fact,
whee led ve hi cles of any
kind, in Lhesa c-excep t for
two circa 1920 autos which
no longer ran .)

O n the edge of lhasa , the
America ns said good-bye to
the ir newly-met Brit ish
friends and to the Chinese,

and guided by two Tibe tan
sold iers a nd a Tibetan cook
who spo ke some Hindu
stani, se t out for Ind ia. O n
the jou rney , McCallum
se rved as the grou p's inter
preter, through the cook.

Fifty-two days after bai l
ing ou t of the plane, the five
men were back in Iorhat. by
way of Dar jee ling a nd Cal
cu tta. Theirs is believed to
have been the second-long
es t walk-out of any downed
crew in Wo rld War II- the
longest was 93 da ys.

In 1980, four of the crew
men we re st ill living. Crozi
er live s in Texas; Spencer
went back to long Island .
Huffman is ret ired and lives
in the state of Wa shington
McCallum, who makes his
living as a corporate c hief
p ilot, lives in Pennsylvan ia ,
William Perram was killed
o n h is f irst fli gh t aft er
retu rning from Tibe t.

George Sherriff died at
his home in Ascreavie. Scot
land , in 19b7. His wife,
Betty, died in 1979. Reggie
Fox, st ill in Ti bet in 1948,
has dropped from sight.

As for the ai rp la ne ,
#4 2-10 7270 , s he h ad
c ras hed not f ar fr om
Tsetang. Whil e the men
waited in Tsetang for in
structions from l hasa, they
we re taken o u t to t he
wr eck ag e . The aircr aft
came down at the edge of
the Tsangpo River, which
becomes the Bra hma putra
in India a nd flows through
lor hat .

As the men wa tc hed,
hordes or Ti beta ns savaged
the hulk of the plane for us
able meta l. O ne man tried
to ca rry away par t of the
radio gea r bu t found it too
heavy to manage. He se ized
an axe. hacked the un it in
ha lf , and proudl y ca rted
away the pieces.

like many another wreck
furthe r south in India o r
Burm a , the ske le to n o f
#42-107270 may st il l rest
a lo ng a river bank in a dis
ta nt co untry which few
Ame rica ns h a ve ev e r
seen. •
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Rx and ex
- easy-to-build substitution boxes

fig. 1. Schema tic for resistor substitution box.
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steps - res istance values of
1 to 9,999,999 O hms.

Construct ion of thi s uni t
is simple . The resistors a re
mounted across the switc h
es' termina ls. By opening a
switc h, that resistor is con
nected in c ircu it.

The sw itc hes are a r-

I finally got tired of trying
to read the ohmmeter.

hold the test leads in place,
and turn the potentiometer
to find a resistance value
that would keep my experi
menta l c ircu it from going
up in smoke.

What I needed was a re-

•

si stor s u bs t it u t io n box.
Wel l, I got out some paper
and a pencil and went to
work. The ci rcuit shown in
Fig. 1 is t he resu lt.

By using 28 resistors and
sw itches in t he 1 ·2 - 3~3

arra ngement, I now have at
my finge rtips - in one-Ohm

,.. ..,

ranged in rows of seven
across and four down (See
Fig. 1). Then the re sis
to r/switc h com b ina t io ns
are connected in se ries . I
used slide switc hes in my
un it (I happened to have
them on hand).

The rectangula r openings
were cut o ut with a nibbling
tool and the switches were
mounted to the box pa nel
with pop rivets.

With the use of 1 % resis
tors, t here is a possi ble e rro r
of + 100k (that's with al l
res istors in c ircuit fo r a tota l
of 9,999,999 O hms).

With t his circuit, there is
a possible monetary adva n
tage over conventiona l re
sistance substitution boxes
which usua lly req uire sixty
three resistors and seven
ten-position switches to
cover the same range.

A Capacitor
Substitution Box

A ham shack without a
capacitor substitution box?
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Fig 2. Schematic for capacitor su bstitu tion box.
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J don't believe it. Well , I've
been wrong befo re, so, if
yours happens to be with
out one, build th is one.

This ca pac itor subst itu
tion box has a range of from
10 pF to w ithin 10 pF of 1
uF, in 1O-pF steps. That
amounts to 99,999 possible
values. This is do ne with

o nly twenty capac itors and
sw itches. Co nst ruct io n of
thi s u n it is s im p le and
stra ightfo rward. The ca pac
itors are connected be
tween a common line (B1)
and one term in al on each
sw itch. The ot her termi nal s
on the switc hes are wi red to
82 . The sw itches are ar
ranged in rows of four down

Resistor Substitution Box
Parts Li st

A1 1 Ohm
R2 2 Ohm
R3-R4 3 Ohm
R5 10 Ohm
R6 20 Ohm
A7-RB 30 Ohm
A9 100 Ohm
Rl 0 200 Ohm
Rll -A12 300 0hm
R13 lk Ohm
R14 2k Ohm
A15-R16 3k Ohm
R17 10k Ohm
R18 20k Ohm
A19-R20 30k Ohm
R21 l OOk Ohm
R22 200k Ohm
R23-R24 300k Ohm
R25 1 Megoh m
R26 2 megohm
R27-R28 3 megohm
S1 th rough S28- SPST slide or
togg le switches
BPI, BP2- 5-way binding posts
M isc .-wire, ca bi net, rub-on
letters and numbers

and f ive across (Fig. 2). I
used mica (5 %) and pol y
styrene (2%) capacitors in
my unit.

Capac itor Substi tut ion Box
Parts Li st

C l 10 pF
C2 20 pF
C3 30 pF
C4 30 pF
C5 100 pF
C6 200 pF
C7 300 pF
C8 300 pF
C9 0.001 uF
Cl 0 0.002 uF
C11 0.003 uF
C12 0.003 uF
C13 0.01 uF
C14 0.02 uF
C15 0.03 uF
C16 0.03 uF
C17 0.1 uF
C18 0.2 uF
C19 0.3 uF
C20 0.3 uF

Sl throu gh S20-SPST switch
es (s lide or toggle type)
Bl, B2- 5·way binding posts
M isc.- w ire, ca binet, rub-QC.
letters and numbers

Of cou rse, the tighter the
to lerance on the capaci
tors, the more accu rate the
unit..

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~¢p
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Don't Be Sunk by Heat Sinks
- a painless introduction to heat-transfer physics

Fig. 1. The electrical analog of heat transfer.

DEY'CE ,N fER ,.CE HEA Ts 'NK . 'R _
•• "

HOl • • • .. • .. • cOt.O

JUNCllON R"JC C" E R·C• SIN K '" ".
HE AT

Fig. 2. The electrical analog of heat transfer from the junc
tion of the semiconductor to ambient air (RetA = ReJ( + Rees
+ RB,,).
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Theory

Heat-t ransfer physics is a
scary-sounding phrase for
someth ing that some hams
don 't t hink they know
about, although t hey know
of something simil ar: basic
electricity. Fig. 1 shows the
analogy between thermal
resistance and ohmic resis
tance .

In electrica l circu its,
whenever there is a differ
ence o f voltage between

heat-sink choices. First, let's
look at how heat sinks
work .

.-
:~:D

.' ..
T. _ T.•• R"••
THE. NA"

For years I have been re
sorting to B.F.1. (Brute

Force and Ignorance) when
designing transistor proj
ects. M ainly, th is meant u s
ing the biggest heat sink I
could afford or watching
my project go up in smoke.
After the loss of a few pre
cious power trans istors, I
set out to f ind out all about
proper heat sink ing. The
princ iple beh ind pick ing
the ri ght heat sink is rather
simp le .

In this article, we wil l ex
plore heat-transfer physics,
interfaces. and practical

Application

Find the right heal sink for an lM309K voltage regulator IC.
The maximum input voltage is 10 volts, the output voltage is
to be held at a constant 5 valls, and the maximum current to
be drawn from the supply is 1 Amp.

Step 1: Write down the formula:
ROSA(maxj = (TJ - TA)IPo - RBJC- R9cs.

steo 2: Calculate Po:
Po = (Vin - YOU!) x I(max)
Po = (10 V - 5 V) x 1 A = 5 Watts

Slep 3: Find TJ(max) and derate by 50 · C. The data sheet
gives us a figure of 125 0 C for the absolute maximum operat
ing junction temperature; derating that figure by 50 · C gives
us 75 ' C for TJ(max).

steo 4: Find TAlmax).The maximum ambient temperature is
25 · C, S OC above room temperature of 20 ° C.

Step 5: Find R8Jc. Keep in mind that the lM309K is an IC,
not a transistor. Thedata sheet reveals a figure of 3.0 °CfW for
R8Jc . For transistors, Table 1 is fairly accurate, but for ICs,
watch out!

Step 6: Find R8es. Since the case is ground on the LM309K
used as a fixed 5-volt regula tor, we will not need an insulating
washer. To improve the heat transfer between the device and
the heat sink, we will use some heat-sink compound. From
Table 2 we obtain a value o f 0. 1° CfW for R8Jc.

Step 7: Plug the values into the formula:
RllsA(max) -= (75° C - 25 0 C)/5 W - 3.0 0 CfW _ 0.1 ° CfW -= 6.9 0
C/IN.

Step 8: Pick a suitable heat sink. Choose the next lower
val ue for a TO·3 type case. The RCA·SK KH3423 looks suitable
with a RllsAvalue of 5 0CfW.

Konrad Roeder WA4QSH
840 1 Spain Rd. N E, #9·A
A lb uquerq ue NM 87111
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Tab le 3. Typ ical va lues for RBs,o,.

Case ROJC Washer Paste No Paste

TO-3 1.5 none 0.1 0.2
TO-S 30.0 beryllia 0.2 OA
ro-ia 150.0 alumina 0.3 0.5
TO·36 0.7 mica OA 0.8
TO-39 3S.0

Tab le 2. Approximate val-TO... 7.0
TO·92 12S.0 ues for RBcs.
TO-220 4.0

Calect ro J4--866 23" TO·220
J4·a7a 11 10 ·3
J4--880 2.25 (2) TQ--3,TO-36,T0-66, and TO-220

Radio Shack 276·1361 2.2S" (2) TO-3,TO·36,T0-66, and 10 ·220
27&1 363 20" TO·220
27&1364 13" TO·3

RCA·SK KH341 3 80 TQ--l ,TO·1B,TO·72,TQ--l 04, and TO·92
KH341 5 S2 TQ--5 and TO-39
KH341 7 20 TO·220
KH3421 1S TO-66
KH3423 5 TQ--3

'rrermancv 6011 60 14 and 16 pin DIP ICs
6087 25 40 pin DIP ICs
6038 10 TO-220
6017 a T~

6013 a TO·3
61 S7 0.9 Circuit board or externa l mounting

Wakefield 502 1.3 TO·36
Engineering 641 3.S TQ--3
"The ROsA values for these heat sinks were found experimentally by
the author.

Table 1. Typical values for
R6JC for common case
sty les.

Conclusion

Although calcula tions in
fi ndi ng the right heat sink
ca n be muc h more compli
ca te d , this a rticle was wr it
ten to sim plify heat tra nsfe r
physics as much as possib le
fo r the a ma teur o r radio e x
pe rimenter. Hopefull y, the
reader will be a ble to p ick
the right heat sink for the
right jo b with the guidel ines
presented here. •

Fit s these cases

thin coat o f fl a t black paint
Isuc h as barbe c ue bl ack)
sprayed ove r a shiny a lumi
num heat sink lowers the
thermal resistance by abo ut
25% . For a rea l applicat ion,
see bo x.

For More Information:

International Electronic
Research Corp.
135 West MagnOlia Blvd.
Burbank CA 91502

Wakefield Engineering
60 Audubon Road
Wakefield MA 01880

Thermalloy, Inc.
PO Boll. 340839
Dallas TX 75234

Stock ROSABrand

ous why therma l joint com
pound is importa nt. These
zi nc oxide a nd silico ne oi l
m ixtures reduce the high
thermal re sistance of the ai r
ga p between the case and
the heat sink. But be sure to
use it spa ring ly; the paste
has a large thermal re sis
tan ce a nd it is importa nt to
keep the la yer as thin as
possib le .

A list o f commonly a vai l
a ble heat sinks and the ir
thermal re sistances (RB.,J is
shown in Table 3. The ther
ma l re sis ta nce of heat sinks
can be im proved o r low
e red by improving the heat
sink-to-air interface. When
the a m bie n t a ir moves, it
more read ily a ccepts heat;
thu s, so me benefit s can be
gained from a fa n blowing
across the fin s of the heat
sink. Also, a c ha nge in co lo r
can decrease the thermal
resistance of a heat sink. A

T", is the maxi mum a mb ient
temperature in "C. and RBI"
is the maximum therm a l re
sista nce from junct io n to
ambient a ir in °C/W. With a
little a lge bra . we ca n co m
bine t he two fo rmu la s
found a bove and get a ve ry
useful e q ua tio n for finding
the co rrect heat sink. In this
equation, RBj,A(max)= [(TI
T.J1Pol- RBlc- RBcs·

Although manufacturers
list maximum junction tem
pera tu res of 150°-200° C. it
is a good design prac tice to
o pera te the d ev ice a t a
m uch lower tempera ture .
To ensure plenty of leeway
a nd extend the useful life of
the de vice. use a maximum
ju nc t io n temperature of
50° C less tha n the manu
fa cturer's liste d maxim um
junction temperature.

There a re seve ra l wa ys o f
ob tain ing the max imum
power di ssipated by the de
vice. A sim ple way of calcu
lat ing the power d issipated
is: PJmax) = P,nPU\ X (1 - eft).

Another way of calculat
ing the power d issipa te d is:
Polmax) = l(ma x) X E(max).

In some cases. the actua l
power di ssipated may be
less th an these values, but
keep in m ind this is a worst
case figure .

The the rmal re s istance
from t he junction to case
(RBld depends mo st ly o n
the type of case that the de
v ic e is p ackaged in . Al
though it is best to o bta in
the va lue from the data
shee t for the transi stor or
se m ic o nd uc t o r de vi ce ,
Table 1 shows some typica l
values if the data shee t is
unava ilable .

The thermal resistance
from case to sink (RBcJ de
pends o n a handful of fac
tors: the t ype o f washer
used (i f any), the t ightness
of the transistor o r se micon
d uc tor device a gai nst the
heat sink. a nd whether o r
not silicone thermal paste
o r heat-sink com pound is
used. Some a ppro xima te
va lues are shown in Table 2.

It sho uld be fairly obvi-

Simila rly, in thermal c ir
c u its , whenever there is a
d iffere nce of temperature
between two bod ies (T,. and
TJ o r between two port ions
of one body, heat (P) is sa id
to flow in a di rection from
higher to lower te mpera
tu re . Th is heat flow is ex
p ressed in W a tt s . The
amou nt of hea t wh ich flows
when a gi ven c ha nge in
te m pe ratu re is a pplied will
be found to vary with wha t
is ca lled the thermal re sis
tance of the mate rial (R8).
The lower the thermal re sis
tance of the materia l, the
greate r the heat it transfers.
Thermal resistance can be
expressed in terms o f de
grees ce ntigrade per Watt
(O(fW ).

two points, o r nodes, cur
rent is sa id to flow from the
more posit ive node to the
more negat ive node . The
a mo unt o f cu rre n t that
flows is inversel y propor
t ional to the resistance be
tween the two nodes.

Appl ying the Theory to
Heat Sinks

In se m ico nd uc to rs, heat
is produced at the junct ion
of the different ly-doped sil i
con ma terial s. To esca pe
the semicondu ctor, hea t
t ravels from the junct ion
through the case, the inter
face , and the heat sink into
the amb ient a ir. The hea t
sink dissipates the heat into
t he s u rro u nd ing a ir by
means of rad ia t io n and con
vec tion. The whole sys te m
can be represented by the
e lec trica l eq uiva len t ci rcui t
show n in Fig. 2.

The total thermal re sis
tance from junc tio n to air is
the sum of individual ther
mal re sistances: junc tion to
case (R61d, ca se to s ink
(R6cJ . and sink to a ir (R6w.
Applying the ana logy found
previo usly, we can say tha t
Po (m ax)= {TI(max ) - T,.
(max)VR6J,.(ma x). where Po is
th e m ax im um power d is
s ipa te d by t he d e vice in
Watts. TI is the maximum
junction tempera ture in 0 ( ,
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features have been added
that weren 't in the original
K IM-1 program . For In
stance, you rnav now enter
a second sta t io n's latitude
and longitude and Tracker
wil l compute a " M utual
V isibility W indow " i n
dicating when the stat ions
will have sim ult a neo us ac
cess o n any given pa ss
(great for those OX orbits).
line printer rout ines for
hard copy have also been
added and will support non
Radio Shack printers aswell
as the paralle l-port Cen-
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that labor. Thi s program
will allow you to use your
level II TRS-80 to track
OSCA R 7 and 8 (or any
sa tellite in a po lar orb it).
Using only the Reference
O rb it inform ation pub
l i shed mont h ly in 7 .1
Maga zine, QST, or ARRl
bulletins, Tracker will com
pute the orbits for the day,
the t ime and longitude of
each pass (i t s EQX), and
azimuth and elevat ion data
for your steerable beam ar
rays.

In addi t io n, some 511d

" '.

Sa te lli te Tracker is Born

" Tracker" is the f ruit of

we decided that translating
som e o f those program s
over to the TRS-80 wou ld be
a good way to familia rize
ourselves wi th its ca pabili
t ies.

The f irst of th e t ransla
tions undertaken was the
program we wrote to track
the O SCAR satelli tes. Co n
sidering that both of us are
AMSAT members and O S
CA R enthusiasts, i t seemed
like the logical thing to do.
Besides, anyth ing that we
cou ld use around the shack
w as bound to be more fun
than another game.

st. , ., I

H av ing both cu t our
teeth on KIM-1™ system s,
and hav ing built them up to
the degree of hav ing BASIC
programs running on them,

A fter a few w eeks of
" se nso r y o verload"

playing games with our new
16K Level I I TRS-80 sys
tems, both Dennis and I
real ized that there w as a
huge untapped potentia l in
side that rather innocen t
looking case. What better
way to tap it than to harness
the power of the computer
to make o ur hobby a lot
more fun by allowing us to
o perate more and ca lcu late
less?

How cben 1. Main selection logic. Flowchart 2. Orbit Cycle logic,
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Flowchart 4. User Input Routine logic. Fig. 1(b). Printout resu l t ing f rom req u est sho wn
in Fig. l(a).
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tronics types. Automatic
"sequentia l tracking" will
allow you to track any
number of orbits in a row
from o nly o ne EQX o r you
may enter the specific or
bits you wish to be tracked
from the keybo ard . Tracker
has been extensively tested
and sho uld be completely
crash- proof (bu t Murphy
always can pay a surprise
vis it).

Whal You Need 10 Make It
Work for You

Tracker will run on any
leve l II TRS-BO system,
either casse tte- or di sk
based, having at least 16K
of RAM. Hard copy is avail
a ble for tho se of you who
have a line printer, but you
don't need one to run the
program. Because of the
length of the program (12K,
more o r less) and the use of

l evel II 's built-in trig func
tions, level I sys tems o r
level II systems with less
than 16K are not suitable.

Fo r you die-hards who in
sist on typing in everything,
the program listing is repro
duced here for your co nve
nience, but the rest of you
take heart. If you feel that
12K of level II BAS IC is a
bit long to type in and
debug (and we agree whole-

hea rtedlvl, cassette tapes
are avai lable .

Using Tracker with OSCAR

Using Tracker may look
comp lica ted at first glance.
but it really isn't. Rather
than enter into a detailed
description of the pro
gram's execution right off,
I'll just cover the major sec
tions and how they func
tion . Flowcharts will be
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two rou tines a re descr ibed
in the fol lowing sections,
To select O rbit Cycle or
O rbit Track, Tracker will
prompt:
DO YOU W ANT A DAY'S
CYCLE OF O RBITS (YIN)?

A YES or Y answer wil l
select O rbit Cycle a nd a NO
or N will selec t Orbit Track
ro utine . Flowc ha rt 1 details
the ma in se lection logic .

V.' ~ "
, ••0(',",, '.

,u • . ",__,.TL', LO. ' • .
TO. T'

c.-u.. ' " '"•,.,,,0$ ""T.,.... n."...

",. ,,,. '''0 ,..0".
,. '. r -." --"...I.,...... ~ .n C' .,"'

,.••co ....... 00" ... . 0 ••n. ' / I~'O '/ '~'O

~

u ....... _, ...

O rbit Cycle

Given the EQX o f a
re fere nce o rbit (the first or
bit after GMT midnight,
ge nera lly). Orbit Cyele 
w h ic h is not a moon
b ike - will compute and
dis play the EQX data fo r
eve ry orbit of that satell ite
in t he 24-hour period fol
lowing the reference orbit.
This data will be used later
in O rbit Track, so you might
want to jot down the orbits
that look good to you . This
routine is provided mostly
as a convenience tor those
who need to generate a list
of the day's o rbit t imes .
Flowcha rt 2 deta ils t he O r
bit Cycle logic, a nd Flow
cha rt 3 de tail s the logic
used to select a sa tell ite fo r
cycle or tr ack, ca lled Setup,
Fig 1 shows a typical O rbit
Cycle pri ntout.
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Flowcha rt 6 . Orbit Track logic.
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O rbit Track

The Orbit Track ro ut ine
is the main body of the pro
gram. O rb it Track will take
EQX data e ntered from the
keyboard by you (and prob
a bly compu ted by O rbit Cy
cle) a long with o rb ital
pa ramete rs fo r the satell ite
of interest a nd the location
of your station and will
compute and display, on a
rninute-bv-m inute bas is, the
visibi lity of the satellite , 1t
a lso will produce azimuth
and elevation headings
from your sta tio n location,
the latitude and longitude
of the sub-satellite point
(the point on the Earth's sur
face direc tly under the sat
ellite), and the direct
distance from you to the
satellite, in kilometers .

Tracker in Actio n

To compu te a nd track a ll
o rbits of e it he r of the po lar
OSCA Rs (or other po la r sa t
e ll ites) for a ny given da y,
the only informa tion you
will need is the t ime and
lo ngitud e (EQX ) o f the
re fere nce orbit for tha t day .
This da ta is avai lable in
m o s t of the mont h ly
amateu r publications and
a lso I S avai lable from
AMSA T O rbit Calendars
and in daily bulletin trans
missions over W1AW.

To make things easier,
the main logic has been
divided into two sections:
O rbit Cycle Com pute a nd
O rbit Track . The functions
and differences of these

thin k of a nyt hing we have
left ou t).

the fu nctions by line
numbe rs for those of you
who might want to mod ify
it (although I reall y can't

used to assist you in under
sta nd ing the logic of the
program. A reference c ha rt
has been provided , listing
r....
~ 90

Fig.. 2. ryp ica/ Orbit Track run, tracking OSCAR 8
reference orb it from Fig. 1. Options reques ted are: NO
HARD COPY, PRINT VISIBLE ONL Y. NO M. V. TRACK.
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Tracker will accept you r
own orbital parameters to
fa cil itate t rac k ing o t he r
po lar o rbit ing satelli tes. Hke
the NOAA weather birds.
Th is is accomplished by the
" User Input Ro ut ine" (see

OllIlITAL ~TA "" 0SCA9 t ._ u. lLAflLE

POll OIlCll " ElPT99 .PaIII:JIC1I: ~lT'I:
T l .. 0 ' .-nrIlOUIlD EQUA10Il an'<S1*l 'I':Q~ ' ( .II.... . lISl? 343• . • 0

wa nt to know when you can
fix that b roken bike? You
get the p ic ture !

You may make a se lec
tio n from t he p re- p ro 
grammed satellites (OSCAR
7, OSCAR 8, o r RS·1 l, o r

fo r t hat 6:20 pm pass while
the XY L is sc ream ing " DIN
NER'S REA D Y" and t he kids

Phew . .. Wan na try doi ng
all that on your little fou r
banger and st ill get ready

Fig. 3. Printout that w ould result from options reques ted in
Fig. 2, had hard cop y been selected.
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Fig. 4. Printout for same
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Fig. 6(a). Input run for Cycle sho wing error messages that
a lert user to incorrect entries.
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Fig. 6(b). Inp ut run showing error messages for incorrect
entry o f sta tion coordina tes. A ctua l latitude cannot ex
ceed 89.99 degrees, p lus or minus, w itho ut causing p ro
gram error. Lo ngi tude is required to be positive.
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_38.1
_38 . 8
_40. 8
_42 .B
_04 .8
_48.1
_.8 .7
-so.e
_~2.6
_~ .5
_M. 4
_MI ••
_60.3
-ea.a
- .... . 1
_H . O

..
153.1
IB'. 4
'~ . 7
149.1
1t' . 7
141 . 3
1'5. 4
141.'
13".0
132 .•
In. 1
100.'
63.6....
11 . 1

•••].51.7
3M . •
352.2
~ .e
343, 4
3. .. . 5
341.6
341.3
3.,;."
34".~
346. ]
346. I
:H 5 . "
]'5 ."
" ".8
:H 5 . 1
345.1
3'5."
3.5 . "
34 5 ••
340.0
3.6 . ~
3'6.3
]4" . 5
34 0 . 1
3 4e . 9
341.1
347 ••
3'1 . 1
3<".0
"'I.'
"'8 .B
349.2
"'1.7
~..

T I.(lITCl

00,;.16.15
......:37.15
OO::M.U
00'39.15
00,.<1.15
00:' 1.15
00:42.15
00: '3.'"
00: 44.'5
00:'''.15
00:4ij.15
00:n.15
00:'''.1''
00:4".1"
00::.0.15
00:51.15
OO;~~.I"

00,53.15
00,M.15
00,5" .•5

"" : :;0;. I"
00,"7.1"
00 ~•• ,"
00,~... '5
'>1:00.'5
~, :<1'.15
<11:0'.1"
01003. 15
~1:0•. I5
01:Of,.15
"1:06.1"
Ul:07 . • 5
0':08.15
Ul,O".'5
0':'''.1'.
<l l:1I.1~

0':1 2 . 1 5
0 1 : 1 3 . U
0 1: 14 .15
<11:11;.15
<11:76. 1"
<1 1:77 . 1"
<11: 18.1 "
0 ': '8. 15
0 1 :20 . 15
0 1, 31.15
0 1: 32 .15
0,,". '5
0., 24.15
O':~S.'5
0 1: ~6.1"

Fig. 5. Printout for sa me in put as Fig. 2, but track ing for a
second station located at Lat 42.25, Long 110.375.
As terisks next to TlME(UTC) mean cross-communication is
possib le during those m inutes.
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ro TIlACI( /IAW'Ll 1 """'9:
TI. or .-m1l:KRlD I;QlIATW ~llIIl '&QX ' (_•."")? 0010.0
UNlG ITtJOt AT 'Dll' (Dl!C I OlAL Ot;l'ill£"")? 10

Pu:.A8l tJiInJI no! ruLLOIlllG'
....... 0' TIlU SA'l'ULIUf S.u.Ll I
IlEiGHT '" SAnw.I". ( Ill ~" I ~ 1400
....UOO O¥ U1U.LI". " N lZCl UL 1fI1R11'U)1 :100 .5
" ' CL U ATT OlI or <*BIT (18 llU' I ..L DI!<lIllESl? !I'lI.$
wF;S1'II AIW PIIO<lIIUlI or ,.IT liN lZC lllAL D1!l,3I1l:'1)f 31 .0:!B
IS TIl lS IlolTA ALI. QJaJlJLTf ,

Fig. 7. " User Input Routine" entries showing error inquiries
and corrections double-check at end of run. Program then
continues to Track or Cycle as selec ted.

DATA _ ON PILE POll: .. .... CIIIlllE lfT I:M'T1tl' ••
VLUSK ENn;lt n lE roLLD'I llOG'
IIA"l 0 ' n"s SATr~.LITV ~A"LEI

ou<JH1" 0' SATlLLlft (I I P1 1 ~ 20
TUAT'S PItt."TT'I' L<W ••• lIlTTI9 1lU(."l1i
uUGlIT 0' SAnLLln (lK n ) t 1400
"9100 0' SATf;U.ln ( I ~ OICl llAL MlIIlI'I"E8 ) 1 20
I"CLI RAT ION or OROIT ( Ill OECI UL ~,qE8)? 19.9
wESnUn I'fI)I".IU.1S or ..elY"" IlI(; I ...L Dl!GRE""11 3 70. 25
1UAT'S "'u" LA_.. AIII \'tItI /JUDY?
nsTWAIlI>~S OP <*BIT (IN llU' I U L OP)IIEJ:RI? 31.025
18 TIIU ~fA ALI. aJltfW:1'? •

3<11.'
3<1~ .9

2812.7
22l1fl.0
t9'0.3
1_ . 9
1327.0
1133.6
.on.3
".'.0
1401 .1
1101.6
_9.3
3413.1
2190.1

311'.'

DI~T.( I"1

N.'M.'te, ,
11.1

".'13.'
1'.0
ro ••
m.'
N. '....
12.7M.'11.'
M.'M.'

11.2
» .•
34.0
21. '
» .•....
31.1
41 .'
'4 . 5
41.9
51. 2
~ .'
57.9
11.2

M.'
fi1 ••

S_LAT..
e. ,
••••••I••0•.'•••ro.•........

40 . 1....
35.7
11.2
12.3,..,..

..
14'.1
141.3
lt 5 . '
"2.1
l;)!l.O
133.9
In.1
100. 4

"2.'
;at.2
1 1. 1
~.g

351.1
~..
352.3
3~.6

UTnLlnl TIIAC1I1U' P.lU .... 0I'K:A8 •
~ I~T: 42 . 3 15 ~, 13.1'
nRBlT ~"IN~ 00:35." IUTeI, AT LONr.: 84 . '
• • wI"~ OP~ 70 ~T, 45.25 LONG: ItO.315

00: .... 15
00:".15
00,U.15
00:U.•5
00: ".15
00'45.1"
......'.6.15 ·
00:41.''' '
00:41.'5 '
00:H••5 ·
00,r.o.15 ·
00,51.1'"
00:53.15 '
OO,U."·
00::.4 .1> ·
00:55.1"·
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Program listing.

'PT1II I .... U -!l 7 0'0' 0llC0\lI: 1, I 'DII' 0SC0U .,
D'Tn 'D' POll IIC(:P..!lS '10 DIU I. PV'P 1lOOT11IE. "

551 •• I ..... " • • · C. iT ' hl'TlI' '10 COII'TI• .,.f ·" '•..". ..... 1
n . CLI' •• I ....•

Tn ·u.'" '~ PUT' IlOUTIIIE " 11.10 wow . _ 100 .0Jl ....1
~.....I Dr 1001 5.O.TIlLLI Tl . """ '1'111 V,," IOO ' OI . IT ' TIlIlS.""EN "'L~ . '<:I6 5.O.1lY ' A.AAII&TIlIlS IAVC ..... I "PUT . TIl' COIIPUTIJl . I LI. TIItl '.011"
.ca A nU.llIc. OU lT , '
HI '.1""

THI '"""""1. I ~L TIlt" o. n . TIll ST....D.l.RD OPT ION S . Mit>
. I LI. CYCLI TH~OOOI ITS 'UMCTIOM' .

' TUC~II' .I~~ "'1.11. I OU TII. 0u0H loLL D' TH ' nus YOO
N" D TO El ECUTI r o. ANY OIVE" ~ACI I NO OR D.BIT COM.UTI NG. ·
SU , " ",nU , ""IN, uy'lN IT ' EMTU ' ""1M .I""Y '10 BEGI M! ' , AN $
U' IE.
U ' RlH "OIN .1lOG...." ll:U N NERE
'li c~.....nl
' li CLB, " ' 3 . 14 1Hl' ~, Pl·. ' PI, PI·lI l, I , •• • • • • • • • • ,CU·CIIIl' ( I I! ,

un. ·.. II:> COI:.£MT !>I~T " ' ,IOo" / n ,,,,,,,n / ,, ,8"', 1/2,
PD$'STlI I':' Cl B. · ·· 1 , P9· . 99nn , N'.·. 99" ",Pl· .111111 ,
",$·STJ.I IGI ClI . · -· I ·· ' •

' 1' LA--I I ',LO-- l,.~ roacE ••~ ~S5"GE I' NO I "PUT
lSI CLI,'II""SH. · ·,
" I 11PV'P'1lO lOU ........ " OAY·. Cl'CUi Dr OIIBITS [1/111 ', ....,
17' H urn[ ' .H.·Y· ••h\l~I.
'I' I. LIPTI( 11.·.·.'I •• lLB. OCTO •• •
'H ~
J II I' . 101 '.1"' · .... " IIiCi ""TII.~ITS1· IUiE

CLS,P.I"' · ""ICN "'TOLLIT! TO ......e, '-
711 '.I"' ·&I<T'. I '01 'S.1l 1 'O'OKA. 1, • POI OSCAI , ',elll"

I MPlJT ' ltHTU ' u· '10 ...eeu, u.u IN!'\IT IlOOTIU ' ,""'1
nl I . ""' I . ·I · THI M 751
HI if AN~··7 ·TN.N III
1 • • I' ""S· ·'· THIN 911
H' If ""I. ·U ·THEN ,IIIU••It
1•••~ ••• • lIS-I D~T~ • • • •
11..._ 12I . J ItH )
TI. DC'I'.n7
191 1ITo1l"
II' 1 "' 1 2 . ~ s 51

.11 "'.'·ilS-l·

.lI GOTO 121.
11' RIll •••• <>seAl J DATA ••• •
. 41 "'115 .9441)5
'~I DC_21.JlHlI
III .,..1411
III 1...111 .5""

"' ",,""0SCAJt l '
I II GOTO lHI
,.. ..... • • • • • 0ICAll I ""Til ••• ,
' " .1·11l .nnl
' 2 ' DC ·25 . • IlU2
'II 1ITo"1
". 1. ·" .9
'~I "'$. ' 05C"R I '
951 OCTO 121 '
97 ••D!
til II!t &lITER H&II' If IIOT lI$l"" I\O_J • .o.<l--B .RS_1
I tl lEN
1..1 eLS, ' .IMTTU( 2. f 1'1\$, cn, TAB I 2. f ' USER I NPUT IlOOT IN'· ,eu, T"'. I 211 ,1'1" ,en,
1111 ' . I "" ••llIT ·DAT... wow (WI ' IL E Pl,,,, ·, us.
lilt I. U'T5(US5,ll . · ·· THEN UI"' ·'U,o.sE ""Tt. TIl' ' 01.1.""' 1"" ' · ,GOTO 1161
IIlI i NPUT' n 'E ' .' '10 n •• , 'M' TO '.TE• ••" OU~·, ~N.

un IP /JolS ' · ·TH E" Ull
1I ~ 1 I' L.PTI I""S,l l '·~· TH,M 12U
lIti I N'UT " ~""'E OP TIIU .... ,. . LLI T. · ' Ust
1111 I f U•• · ··TI .~ 1161
1181 I M'U"·.~ IOIT o r SATEL~I TE (I N KHI ' , ' T
"" If HT<.I THI. PlINT , GOTO llB l
111 1 IP HT, . lt PRl NT · THAI"S ' .'TTY LOW • • • l l n ll oun, , ' , GOT01IB '
I II ' I MPUT· ' E. IOD O. ""TILLI T. li N ODC l lAL OI NUTESI· , ' I
II • • I t ' "' ·1 THIM '.INT, GOTO III'
I U ' I .PUT·I MCLI ~ATlON Dr ORBIT (1 M DKC I I AL OEO. IES! ·".
114 . i . iM<·1 TRIM '. l oT , GOfD III'
I H B U PllT· .f.STW .....D PROGlq. Dr DIUT (1M DKC I MAL DIGltIIl) ',DC
l U I If DC <_' TlEM .U"',OCTO liS '
UTI I PDC '_)UUI",' TII"T " VIIIY L....OE.. "". YOO $111.n ·,OCTOIiS'
1111 ........ · · " ~PUT· 1 5 '"' II DIlT• ..u.L CO""ECl' · , .....,
un IP ~U'T$ I.....'.U<> ·Y· TUII UlII. · · ·' ..IIm: IS'GOT01I2.
I Jl I """ Ust,CIoS
I H .....

lAIl " "" I IILI " II.UI
lUI n_II ,TL-_ I,RIII SIT T""CIT .... VM.I1IS
I U. nl lm:.s, ·DII'BITAL DATA .... ' , ,,,, ,' ... AVA l t-\tIl. . · , O I
U OI If rhl '''I IIT' ,ca · ,.u ,· , ....." "nR.DlO: OttIlT·s, · lUI

...IIIT . '10 TItM."I • , ..... ......U, ·
Uti '"'_llUPV'P

· Tl Nt or II:>RT1IIOU.. OOU"'" C••II': 'IQ" 111.80".11 ) ', ,.,.
UU IP "" ' _ H II ca ,.,<. TIl.. OOIllS12sl'GOTOI' O'
U TI IP "" - l oT l,., ' >- ... ,.... _12SI,GOTOUOI
H II ' ·"'1TR./1I1), lIDO .."""S
u n ...." .('"'-. · 111), lIDO .....11II7TU
1111 So-T'II-r ll(T'III, I:U 101llCl*D.
IlIl '"" · U . H.CI/.I), RIll COIV1:RT'_ "".... $.5 '10 DICilU.L
l U . IT-T , REII "'VC ll'uT TIIII POll LAft. lIS.
t UI ee--l, I ID"l,l'T'LCJII,:I """ AT 'SQI.' IDICI IU.L ,,_"IS! ·, co
lUI IP CO'_ H . DII' COl . 1'110 ClOaII12S',GOT01lJ l
I HI DII' " GOTO U ..
llS s J.t ·_tl
UU ... IIm:Rt, ·LATl TllOI Dr l OU. ST"T"'" IDKCi lU.L DE<;IlIIS) '"

I r 1.0'-91 Ta U rll""
<liT ' DlYIJl' '10 ~IT"". Vo.w.. · , ....., · , .,
IlU I NPUT lA , l r ~I.-n """ ......-H TII.M lA ·u. , <:oYl) Il'~

In. IP Ln . ,. O. LH . _tI GOIlII IH', PII NT
" LAI'ITDD£ " UST II BITWIIW - 91 • 'I D~~ ~IS",GOTO 1 36 1

Iln LA·LI ,LI __ I
I U ••• I IIT<:I., ·LOIOGITlJD t o r 100. STATIOW IDICI IAL DIO... SI ·"

I F 1.(»-1 ,." ....
'M IT ' IMTlI' TO ~ ETAI M vALUI , · , LO ,· . · ,
ln~ I NPUT LA,IP L" - I AMD LO,·I TIIEM L' ·LO ,GOTO IIH
1)" IF Ln.3", 0 1 LOll GOIIlIU ls i lP li NT

'<LOtIGITUUI NUST ." . "'lVI"" I • )61 DBO.ltS ' ·,GOTO I HI
l )'S LO-L'
1 01 ' '.11i'T e .. ' · ..• SIT DDTPUT OPT IOMS ..·· ' CIS ,

"", . ·· , 1N' '''· ' " NT DAT. ON LI N" .11 ..... ( Y/~I

<· .,.TE. ··IIO> ·, An ,
I r LIPTS[ U . ·Y· TII"N '5 ' 1 "Ull '~ ' I

U U IP II "'....I' · . ....D eD n UQ<lIlT CONrl.HEU· ELSE PII'"
1AS, " wo;> I ....D con' C(WI' I• • IO·

1128 (WI r l obTO )5 ) '

I Il I .... ... · · ' IMPUT· OO lOU . ISI '10 SI:I TIlE "'O~I ORBIT CT/M'
<' I!I'TU " NO' ' ",,1$
l U I IP LEPT S!""I,I" ·'· TIll...101 ILSI 02_1
14 ~' Ir '2. 1 "'I..-AI' ·"'I'" Vill~1 Mi MOTIS ONLY' COI'I I MID' ILSlPNI..-A',
" '~l oT ..u.L " I NOTll ' COI,II"ID·
t U I ........ · · 'I . PllT·'fR.AC. pea ~\I'TIJ"," VISIBiLin IYlIl
<·DITU · • ." · ' .....1
t n l IP ~.rn (""I . U <> · l · . PI'" "'I..-Ah"" N. V. TUC. · · ,

GOtO 1531 .Ull ri·1
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<VIUIOll 1 . 1>

ftAal': TSI . U IIS 01'
Dll'aITS. OICNI J • I
_ .... . TIl ...1,.....,

(.ITII .... I " ATIDII!PRI N!' TITL.....G.

SAT'I!LLlTl TUCIIIIC PIIOC"' ''

TIllS .1tOl:MII WILL COIIPV'PI c.. ITS AOID
A>fTDl... U-IL ~DI"'nI POll TIll
lIllEl'S I.OC:ATIDII. DATA POll OICNI 1,
OICNI I MIl U-I II "'I-~D.

DAY" POll DT'lIIEI ...TlLLlni ....Y II
IIIII'Tl:II.ID ... T'lIII DlEi POll OJII""'I':
.... ITS POll ~I~ .PfoCIC....PT.

on....TIDll' U 1A11_ TllII ...,...,.. I'
YQIT DSEI-<lIIIIlITa> _ " 11.1. TllI.I TDD
TIIIIllOOI !KI.... IVD1 nO' II'ICUu.Hl POll
sucasSrtI~ COIIPV'PI': ••

COPTUGlIT CCI 19" 1"
QOJOtI OJIIPIlTIIlIIOII... PM,
D....15 "1"':""1.1.....,. ••••••••• 1\1[1
"'U ...I NlI ...... IIO.D~' •••••• """"'as

'DII' ''''''"'Ell I-.o.T IDII
-~,

NIOCI ...I Nl I ...... IIO. DIlI.
• <;Ml)II1 OJIIPIlTI.-"

'.0. _ 1111
lo>IlI ....._, " IC' nt.,
O UI "S·2)t1

151 '"I ...lIOn _ l U 4

III I
~~ ..•.••........•. ••••••• ••... ......... ....•. ...•••••• ••
~ .... ....

n . ..JI • •••
n. l EII • •• •
I n IWO ....
1~ 1 lUI ••••
III lLIO .
17 1 ItIlO ..
III HJl •• ••
191 ..... . . . .l., IlPI ••• •
n • •tII • •• •
n . aDO ....
UI NIl ••••
HI UII ••••
H I ItIlO ••• •
H I lDO • • • •
TI l Il!>I ....
1.. IlPI ••••
l U ItIlO ••••
J" "" ••••n . HII ....
U. ItIlO • •••
n, HJI •• • •
H. ItIlO • • • •
n . UIl .
J U UIl .
Jlf lEN .
I" .
I n ,til ••••
U I ttll .. ..
41 1 fEll ••••••• • • ••• • • • • • • •••••• •• • • • • • • • •• •• ••••••• • • • • • • • • • •

U'llll
H I l ! l
4U l lfl
H I Cl.S
Hl U ·'OPENCLOS! "
. 5 ~ POll l _ I TO I II , PRI N'l'@RNI>! aUnl , • • • , , Nu T
on POlIIl _ l ro l ,

U lllTUIl , • " , ' 0ll \01 '1'01" ,IU TI ,
U IlI'U. .. ," SIlTf:LLITI · ".OI I_ITOlU ,lnTI ,
1"'1'11

471 POIl U _l 'l'02,
Pll IITU5. . • • , ,fOlU_l'l'Oli' ,nnl ,
PR I IIT')~' " TP.N:UIl ' " FOa l o l 'l'02ft , IIU 'I'I ,
IQIITII

U' PRllrrn", "AlI 0SC0\a DSU" I II" "
PlIIWf"n, "CCl 1'" QIOIII: COIlI'VTUOl'ClQ,",U' )_'41,
POIlI • ....,ll ,("..;I-!l 2 '1! 01 , .:u "" 'C,n , ,
POIlI I.nolll,"nIl ,nll'''C, • • " IUTI

tl 2 n Il J.IU, POll l · noU ,Ca.J- C, I ' u . I , n l .,te . n, ,POIlU.noli. ,lIZnll,
nl.,IIC, · ' " IInT Iu . POIlI.nol...,IIUT,CL5,.U....~12.· ·,

~u 11PV'P'1lO YOO IUD IIOSnDCT IDIII ITl'I ' , ,,.,
US IP LlrT'tI"" .11<>·Y·T'lII"'I"
H . IlIIO n l., DDT 1.!rTItIJCTiDIII
~)I C\.II,n'lIT·

T'lIIII~ wi LL ASSIst" TDlI i.
"''''LLITO i . CIItCIII.\Il C. IENlOCUCll.....
.....1 lt1AItP~a Ill' T'lIIIS TTI'I: 01' ...Ta.~ln.

POCDI 01' n" •.,.,.,..,. ',
sn .IIIIT · ICIOIEYP • ....., "'Ta.~ln I. A .IIT....I
c.U T _ .UAIlETU.S ...... 11I0OI IIAY N: ftAalD n I.stftl':
..-0. .........lIas I'"" T'lIII I'IIOCM" ftIIlOIIGlI TIll '.,.u IIPV'P '
1lDU'P1.·
n . nll'I"

'10 ACT'VAlI T'lIIIS ' DSEI I. PV'P · 1IlXJT1... . nl'l: 'D ' I.
au_sa '10 TIll &.\Tl:~~ IT'I! ....ilt
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Flowchart 4). Once entered.
these user o rbit parameters
will be retained during the
program run until you
cha nge them. Fig, 2 shows a
typica l input run .

After yo u have se lected
your bi rd, O rbit Track wil l
prompt for ent ry of the EQ X
data a nd for se lection of
the va rious op t io ns de 
scribed be low. (See Flow
c ha rt 5 fo r Options logic).
After se tting you r option
c hoi ces. the o rbit track
comme nces.

~ 92

Orbit Tracking Options

In Orb it Track there a re
several options that may be
set o r re set for each orbit
co m p u te d. Flo wc ha rt I)

shows O rbit Track log ic.
These incl ude listi ng the
computed data o n the line
pr inte r (hard copy), su p
pressi ng the display of da ta
for minutes when the sate l
lite is no t visib le from you r
stat ion lo ca t io n (PR INT
V ISIBLE M INUTES ON LY),
and track ing the orbit for

simulta neous access from a
seco nd st a ti o n location
(M.V.TRACK). Each o f these
o ptio ns has a default mode.
which the computer will
se le ct if you respo nd with
just an ENTER after the
prompt for that option . Al l
of the options may be se t o r
re set be fore eac h o rb it
t rac ki ng ope rat ion . so you
won't be stuck with a se lec
tion yo u don' t wa nt.

In the PRI NT VISIBLE
M INU TES ONLY mode,
Tracker will print a single

line ind icating the c urrent
time and (sa te llite name)
NOT VISIBLE until the sa t
ellite comes into the range
of your stat ion locat ion. It
then will o utput all data
normally. When it has com
puted that the sa te llite has
d ro pped be low your be n
zen. it wil l e nd the tracki ng
rout ine fo r th at o rbi t a nd
as k if you wish to t rack the
next o rbit of the sa me satel
lite. This is the "Se q ue ntia l
Tracki ng" featu re . Fig. 3
s ho ws the a b b rev ia t e d
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nn GOt'OISU
ISU I' , ~ • • ,1NPIlT · .n ',,",",. ' ""E. FRINT" Au.n. ·,,,,, .
161. U · LA,02·U.h 110 II , L) '''. ,OJ . TL
162. .. ,. GOt'O nu ,.... PRI "" ....T·S """ 1'5
lU. lllIa1I1J2.
l U I" ,S GOt'O U ..
IS~' L"'IITT"U' ! · SRTt:1.,j,ITO TlUoCII-': ....TA 1'01I • , SRS
" " L•• ,IITT.' II' ) ·'OI LAT, ' ,IJl , ' LOIC,' , LO
16.. L" ' IITTABII ') '''' 'IT nG110S · , ....S, · line), .1' LOIIC, ' , ,

LI.,.rulIIG· ••• .• · , CO
un ,. "" , LP., NTT• • lI') · · • wlMOOR onA TO IJlT, ·,T., · ....... , · ,TL
16.. Ln"IT' " Ln l NT ' TIIII; lUTe I ' , TABlI " • AI ' , 1',," 1161 • n · , 1',," In) ' S- LRT' ,
T.' IH I · ' _LORC · ,1'."" 1 ' P IST • ( Kwi • ,CRS
1111 A'"

111. A~.

1721 CLa
1131 "IITTAIIII) ·S.TELLI'l'E TIlAC."'C O.T. '0. ' , U S
11.. p.1 ITTAIllI) · FOII IJlT , '" P.,NTUS INCH, LA,
IHS PAll.... LOt'G,"'PlrtITW;INGIS ,LO
~H' PlIIITT.I (U) · ... ' I T . te l .S · , ....S, · ' 1nC1 , LORC,',
I7 U PA'IITI,II;IIGI$, c o
Ill. llOI P, o;QI'O 17 ..
111. P'I IITTR.I II) · · • " 11IOOIf OP!:lI TO IJlT , ' ,TA , ' r.o:.-c , ·, TL
ll .. '.I ..,..,A.U Il ·<USI 'CL&.u ' lET 'to _ LlsT IJOC> ',

Gl*Ifl24 ' , lID! " "'l' . UDEIl LU.'n .. I ' n_1 TIIElI PRlft . ... , . wl l-J. U... A aee-P . .. IWIG ,, ·,c.sU'u,
n il lIP'
112. lIP' COl ,.,. TO """1 .....5
Ill' ' I "",,>_..n l<ll tt.u. LA'LA, " LA , __ " ....E. LAe_ • • • ttELS~ IJl'LA
u n l.A-1Jl·"", LOoLO"lh I"'.· OD
u~. TA·TR· R1hTL-TL·""
lI" h U H . ) ' (l -I ...n s· (1l1 .11Jl) I 21) I , U N
111. p • • • n 'n•• ,Le••
IIU "'1" lJ- II
un , FOIl '10,) TO •
19.. lEN SOLVE FOR SAT. L. TI TUDE
19a h61 ~ln· T!/PR) ·SI.(I~ I'~ER

19U IP X' . I T~B ~ x• .,
nil n 1< ·_1 T~EN x_. 9
I9n I r x• • T~EN x· p I
lI" Sl, . A"'(X/ SQ'I - X' X. I!), IEN ..CSIN (X)
U " . £10 SOLVE r Oll SR" . LOOlCITUOE
1.71 T-coIl (P 2 ' TI/ PRI lC06llaol , 'EN
un " n'l TIlER . ...
U" IP " .- 1 ...."" ..n
2••• eo--A"'I" SO-I -Y ·Y ' III .wp, lID! ""CC08 1.1
2.U __l(TI/ 4) · IP) .(CO·lUl),"",
1.lI .. .,>- ' 2 TIl.. _ ....P 2
l.1I R!lO _ ....n ... UQ.I """'~D1 SRT. OInI or u.ItTtI. OIl5ll! ...... ,
2• •• I· lal. (LAI ·SI' l SL ) I· Icc. (LR I ·C05 ISL J · cc. I IO-LOJ ),RlW
2"" IPI >_I.I.rt er.s e 1' 1< .- 1 . 1 ' 1<9
lIU OO-ATOlIII_l - I ' hll) ' ''' !WI ...ccoa ( II
UlI .. , . GOl'0211.' .... . UT\.l.o\L VI S 'L..... . , ... CALC. I ,~ IOJ .
2n, IT. ('I W( TR! ' 5 11 (OL) I • (COS (TAl ' C05 ISL) ' COI , IO- TL) I ,RlN
2n. I PlT>. ) . I ,...., ! LSI IP 11'<.-).1... . '
21n CI'I'.-A". (IT/SQ. ,-IT·IT'I))'.P,UIl "cros ( I T)
llli 'U! SOLVI fOOl .UN\ITII TO unLLITE
IIU " . (au ISL) _S I ~ ILRI ' COI (00) ) I I s 1.1001 ' COS ILRi I ,RE Il
2111 In/ , ·I , W_P' ELSE IN<.·I , W_.'
Jl .. U.-.TN(.!SQRI-W· WHII 'HP , NEIl ""ceoll I")
215. Xh li l . ISO- L0 1 , I P XX ' . , THE. U.f2-.1
21.. A'" SOLVE POA ~LIV.TIQN TO SATELLITE
211' .LeATli I (COS 1001- (RI ' ! !!SlI (00 ) ) ,ltw
HU IP >. TIl... n.1
119 CQTO 222.
22n ·A l l COS' CI'I') _ (RI'1 I II I . (O'T) ) ,/tiN
221' I' '1.1 ~ IT >' ...... OVS. · · · ILS. NY'" •
222. .... ....VE ,.. P,$'I'RIOC'I 10 SRnLLITI
22J' DSo_l (P") 'l " 0 1- 2 ' " ( . · CO'HOOIII , III.
22 " "'T'I ,~l'2'
22~' I' "Dl"'$eCIIII lrJl l ""I'" as ' · · · · OlUli T 1UCI _00 ···· , C..' .....L2'LOo02 '
1... 2, T..l,.l 'n.-<>l,CQT012.. , .... ~~ VRUIa
2261 .. n GOt'O 22H,2JII
2271 IP I L<' AlII) n · . ",.. P., ........"T..II .1 ,.. " · .". " , ...,. "'IG~·,

C"UI 2l1" GOTO 2S..
22n IP I L<' RNP '101 ...... IP LR,.. TIl.. nlt
un " .L<••IID Pl'l """ LA< ' THI" P J .',CQTO 22"nn .tll

lli . 01 ,~ ootO 23 • •
2n. U1II ........ . ' .....I,
2ll. L"' IITT,,"U2 11lS11OG1I,t.I ·llG,
2) " U1IIIITTAII ( 221"" IIOGI "1L'llG,
2H. U1IIIITTAII ( )) I""IOG'., SL"IIG,
U " LP.,..,..,• • ( U I II$ l lG n , "'"IIG,
231 . L"I~.(S4IOBIIIGII,D'
2)U IlUI
U 9I !WI
Jon P"", ". . , NYI ,
2011 p.. IITTA. (l2)lIlI' .... IS, AJ ' 00 ,
2U. P.,NTTRB ( 2J ) US I NC U,~L 'OO,

~H' " IIITTA. ( H ) U. IIIC IS,SL 'oo,
~H' .. , Rn.... IH) USING I$'SO 'OO,
2t 51 PA IRnABIH ) USI .C U ,PI
,.01 lP '~., THt. l,1I
201 . [,(_[,(.. ,1' LC>· 12 TH E. L(." <:OSU. lH f
2U. ftll
2091 '~N
2s.. , "On 1'1
HII InL'" . J 'T' , R_Tl.1 , ' DlT I . J TO. , GOl'OIt I '
>~'" I' IL <' AID 'l · ....'.,. c ." IlAS , · ROT Vls l fL. TRI . 0 • • 11"

,I' PS_' LPlIIT SA', · ROT Vll l fLl TRIS 0 " 11"
2S1. LA· L2,LO-02 ,INoI2,TA'L I , TL-Ol
2S.. p.,.,. · ca"vTIl llI:lt """1' or ' , ,," ~ ,

2H' All" ' " I lfIVT "'lIS, IP Lun (NI l , II <> · Y· ....n ~)f
1';6' ....
2~11 IIDI '"' "" 1'01'1... 1'01I _ IT 0 '''1' 1'1"
n ...t11
2~" To lftl (ST. P, ) ·I" I /I •• " , 1'>.1"'.1'01'_1 ' "
2UI ce-ec-ec , noT
nil IP CO, J.. '"'"" C~)6'
2.2f GOTO It"
21l. " ,,,. · ·,PI'IIT·RHOTHER OR' IT roR · , SRS " I . ""'T'"
2... lP LErT'(AliI. l) . ·Y · THtN CLS , CQTO l2)f
20S. = 051,.r.. AIST,.,. T .... IIILI .. , S.VE LA,LO
2H ' REM
201 1 REI< .00"N" ro P., NT PAy '. ORSITS
26 n . ...
2,n CLS,llOI Pl cceo 2721
2111 LP....,.,.•• (U!,· ....Y·S ".ITII POR · , ' . h C",
171. LP., .,. · ••'. ·'TR. Cl l ) ·TI M. (UTe) · , T• • ( l .!

' LOIG ITUDC RT '~ ' ·,c.~
112. "'''"''"'") · ..... ·8 Pltll,.. 1'01I ' , SRI
n)f "'ft·au. ·, TAl ( It 1 , '''lIOEl l1TC l • ,
1101 Pllft TABU . ), ·LOIC.TUD! A' COl ·
21) , "'''' ( U U/P'' . S I
l1U ....... lU.
1171 .. PS ootO 11 H
l1H LPltI.,. ·.CP· ,1'''" ' U I ' ~'TA. ( H I ' co
27M ..1.,.·au·'TR. ( U l, T..()SI 'CO
2... 1'01I 1"_1 TO I

2.,. "'11l'T (, "PI) ' ''' I/If'
212' IF 1' >- 10 " TIll "'1'- 10 01
2111 !WI Il~' C" . KTS '0' 20.......P-AIOO .O 12• • • So H U . , MS )
21 u C06tl, l.lI
28S . Co-COOOC
21.. lP CO>3.. THE. c","co- l U
2811 ON " cere 2U .
216' u . r l>T, " 'A. I U ) ,TIS ,1'. ' 1)5 ) , 'LPRI l>TUSIII(; · .... I · 'co
289. PII lIT TI , TAB(16) , TW S , TR' IJ5) , , PRI ""'US 111(; · ••• •• ' ' c o ,
2911 IP 1'10. ,", E. PHl tIT
29 11 . EXT "1
292 . PHlft'2.. . · ~ IT ', ,PRltlTU7 2, " DlTE.' • , , P.. tIT" " . • ...E. ·' ,

PRltIT,.21. ' ,10\1I1" ,,IAPUT AJlI
2,JI CLS
2. .. P""' ·COOI'VTll AIOJTIIER CYCI,. ' 1'01I ' ,SR.'" Cl!l ll
< ' _ '·10> · ,, ' . OVTAJl S
2'~' IP Lun INlS,Il _ ·1 ·1'IlD 12• •
2". AII.. ·· ' I IPOT

' COO I'VTll A CYCU: 1'01I A DIPPlItI>I'T SRTELL'TO IUN,
<· DOTU · . IO> ' , NlI
2'7' I' LRrTl l AJII , I) . · t · TlII 7" .LS~ • • - . , GOt'07"
291••EI
2991 !WI
l ....EIl IUlllOlITIIC 10 COOVEItT 1'''' ' TO ....1....
I 'll lID!
ll2' Y.,IIT(T/" I
l .n N· " rr IT_. · .. 1
u n s · "_,,.T(')
ns. S·'NTIS·IU•• Si/li l • • •
nu S"NT(S'III)/ln
3tH I P " • •61 THE••· Il. l , s . '
llU I. I ' . U TIl~. ~_.U, M.'

1.,. I P B'_21 TIlE. Y_'
lin u.nu (.1
111. U ' ImI IlM )
ll21 SS-Bftl l ll,lr LtII IIlSj <I,SI'S"·'·
J1J1 IP .'1 ",EI . s- .
lU. IP " <II TIl · .· . 1 1(;11,.. 1.., "
JIS. IP . "1' TIl.. AS- ..canUS,21
lI.. IP 11· 1 T'II1f IlS.·..•
)111 IP"'II TIID Nl _ · . · . Rl GITIIIlI . II
nn IP N, . iI TIID NS· llcan (NI . 2 1
lit. IiI. RlD'(SI . 2 , 21
n .. TW S.... · '· ....•. • • • S
nil RI1'UJI.
12 • • P• • .,. 'P.I., · TI., (vTC l ·'T• • ( I .I · • • · ' T.a ( 2& ) · .L · ' T~. l l~ ) ·S- LAT· '
TAa IH) ' S- LOIG' ,T.I ( H) ' 0 1n. l i N) " .ETIIIl.
12S1 PIlIITC'l, ' " I.""'" U_ ··· , ' I 'rUU

rou
your

73 Magazine ' January, 1981 93

nature of PRINT VISIBLE,
contrasted against Fig. 4
sho w ing the sam e o rb i t
printed with the PRINT A l l
M INUTES o ption.

Selecting the PR INT A l l
MINUTE S optio n will forc e
Tracker to print d ata for the
ent ire d ura ti on of the o rbit
selected without regard to
the visib il it y of the satel l i te.
Wit h either op t ion, if the
program canno t find an y
t ime during the orbit when
the satell i te is w ithin range,
it will ind icate that the

satel l it e IS NOT VISIBL E
THI S O RBIT.

The HARD COpy o pt ion
is pretty self-explanatory.
but a word o r two about its
operation w ill help. The
TRS-80's line Prin ter
t ine wi ll lo ck ou t
BA SIC program if yo u issue
an lPR INT command with
out a printer hooked up To
prevent thi s from happen
ing and to suppo rt so me of
the after-m arket pr in ter
adapters (like the TRS-232
that I used here w ith m y

Anderson-Jacobson 841 Se
lectronic to type thi s art i
cle), Tracker samp le s the
Printer Port for a RE ADY
signal. If it senses that t he
pri nter is o ff- line o r that
there isn' t o ne there (t he
two cond it ions look iden
t ical to the co mpute r), i t
w ill prompt:
PRINTE R OFF-LINE
CANCEL HARD COpy
IY/N)1 -

Answering YES w il l re set
the HAR D CO PY flag and
cancel all fu rther attempts

to LPRINT. An swering NO
w ill keep the HARD CO PY
fl ag set and w ill attempt to
LPRINT the d ata requested .
If yo u have a Centronics
type prin ter that uses the
Expansio n In terface printer
port, this m essage w ill re
mi nd you to turn i t on and
get i t ready . If you have the
T R S-2 3 2 or a si m i l a r
adapter th at uses BASIC's
Pr inter Dev i ce Co n t ro l
Block as a link to i t s
machine language d river,
this little option is not

~
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necessary. If you don't have
a printer, this l ittle w arning
may save you some grief.
Remember, if you do force
the issue, and don 't have a
printer or other adapter,
BASIC wil l lock you ou t of
the progr am for good (o r at
least until you RESET).

Two Tracks for the Price
of O ne

The MUTUAL VISIBILI
TY TRACK option is a fea
ture that was not in the orig
ina l KIM program. If you
answer YES to this opt ion,
you wil l be prompted to in
put th e l at i t u d e and
longitude o f a " Targe t"
location, You can use this
o pt ion for th ings like track
ing a pass to see if that G 3
station can hear OSCAR 8

Table 1. Symbol table for Satellite Tracker.

Some Niceties

During develo pment of
th is program it becam e ap
parent tha t some tr ick y tim
in g problems can occu r for
stat ions lo cated close to
the equator. These stat ions
may experience a " w rap
over" o f a visible pa ss from
the sou thern to northern
hemisphere, or vice versa .
To eliminate thi s, Tracker
moni tors the status of <m y
O rbit Track li sting and if
the satel l i te is sti l l vi sible as
it c ro sses the eq ua to r,
Tracker will extend i ts com
putat i on s ac ro ss the
equator until it loses VIS I

bility for that pass.

Slippery-f inger-Proo f, Too

Tracker a lso m on i tors
the val ues for a l l user en
t ries from the keyboard and
w ill prin t error m essages as
appropria te. You will not
be allowed to make mis
takes by entering a val ue
that is too large or too sm all
for the desired function ,
and you may even find
Tracke r q uest ioning your
inpu t to the User rout ine if
the parameters don' t m ak e
sense. Bel ieve me, after
p laying with some pro
grams where there is no pro
v ision for error correcting,
sometimes making the en-

mal sequence and offer you
the options select ion for
that orbit. A NO answer will
b ri ng the prompt:

ANOTHE R O RBIT FOR(sat
el lite name)?

A YE S answer w ill reta in
the satel l ite selec ted bu t
wi l l allow you to inpu t
another EQX and t rack it.
Use this w hen you w ish to
sk ip certain orbits that are
of no interest to you (like
when it is 5:00 am and the
satell i t e is passing over
southern Borneo, o r so me
ot her exoti c port-o f-call). A
NO answer returns yo u to
the main menu. To fu ll y ap
preciate the ve rsatil i ty of
the opt ions, note that Figs.
3, 4, and 5 are t rack s o f the
same orbit, but printed with
different op t ions.

Additional Features

A nother sl ic k fea ture o f
Tracker is sequent ial track
ing. To eliminate repet i tive
data entry (and the inevita
ble sore fingertips), the Or
b it Track routine is pro
grammed to co m pu te the
EQX for the nex t o rbit in
normal seq uence. Af te r
tracking any orb it, the com
puter will prompt :
COM PU TE NEXT O RBIT
O F (sate llite name)?

A YES answer will te ll
Tracker to update the EQX
data to the next o rb it in nor-

date it or keep it the same
each time you select the
MV. TRACK o pt io n. This
makes it a snap to t rack
more than one orbit for the
sam e ta rget.

w hen you can. or even to
see if yo ur buddy in North
Dakota c an ac ce ss the
same o rb i ts as you . You will
f ind it co nven ient and ea sy
to use, and i t w ill make
worki ng satell ite DX a lot
less chancy and a lo t more
fun. To ind icate that thi s
option is operational, the
header printout w ill now in
elude:
• = WINDOW OPEN TO
(LAT). (LO NG)

The program printou t
w ill be modified to print an
asterisk (.. ) next to the t ime
column for each minute
w hen bo th stat ions have ac
cess to that satel l it e. See
Fig , 5 for a samp le printout.
Tra cker will retain the loca
t ion o f your target stat ion
and will allow you to up-

Genera l-purpose in put st ring. Contai ns keyboard in put in response 10 prompts.
An tenna azimuth calculated each minute, in radians.
Crossi ng longitude ... from EQX input.
Westward precess of orbit .. . used to update CO tor " Sequent ial Tracking"
function .
Conversion co nstant (rad ians' DG = Degrees).
Distance to satell ite, calculated each minute, in km.
Antenna elevation ca lculated each minute, in radians.
Elevation seen from " Target." Used with " M. V. Track."
PRINT LENGTH flAG = 1 means PAINT VISIBLE MINUTES.

: 2 means PRINT ALL MINUTES.
VISIBLE FLAG = 1 means bird visible once this orbit.

= 0 means bird not visible this o rbi t.
CYCLE FLAG = 1 means ORBIT CYCLE only.

=0 means TRACK.
HARD COPY FlAG = 1 means NO HARD COPY.

= 0 means HARD COpy REQUESTED.
M. V. TRAC K FLAG = 1 means NO M. V. TRAC KING.

= 0 means TRACK.
Used in time convers ion routine. Time is computed in

dec ima l, then converted to st rings tor print ing.
H = Hours. M = Minutes. S = Seconds, TMS = Composite.

Heig ht of satelli te's orbit , in km.
Inclination 01 satel li te 's orbi t.
Peri od 01 orbi t.
Your stat ion latitude in dec imal degrees.
Your sta ti on long itude in decim al degrees.
Latitude o f sub-sateuue poin t.
Longi tude o f sub-satelli te po int.
Target sta tion lat itude for " M. V. Track ing ."
Target station longitude for " M. V. Tracking ."
Ang le. The ta , between satel li te, center o f the Earth, and you. Used to determine
position o f bird.
Conversion con stant (degrees ' RD = rad ians).
Name o f satelli te being tracked .
Name of " User" satellite that has been input.
Are either in termed iate ca lcul at ions 10 derive one of the above, or are system
variables which do not change value .

F5

DG
DS
EL
ET
F2

F6

F3

RD
SA'
US.
W,X,Y,
Z,ZT,P,
HP,P2

H,HS
M,MS
5,S$,
TM S,T,
ST
HT
IN
PR
LA
LO
SL
SO
TA
TL
00

AN .
AZ
CO
DC

~ 9.



ti re output use le ss, usin g
Tracker is a p le a sure . Fig.£>
shows typ ic al input e rro r
me ssage s, and Fig 7 shows
Use r Inpu t Rou tin e e rror
message s.

Input/Output Co nven t io ns

It should be understood
th at in OSCAR track ing,
long itude is expressed as
West o nly, from 0 to 360
de grees. l at itude is ex 
pressed a s e ither + 1 to
+ 90 o r -1 to -90 for
No rt h o r Sou th , re spe c 
tivel y . Tracker pr intouts
fo llow these conven t ions .
All lo ngitudes di splayed a re
West . To find the correc t
East longitude fo r numbers
exceed ing 180 degree s, sub
tract 360 from the indica ted
We st longitude . All la t i
tudes a re di spl ayed as posi
tive numbers for North a nd
negative numbers for Sou th ,
Yo u r input to Tra cker
sho u ld follow th is conven
t ion too , o r you may get
some ve ry st ra nge re sults.

Tracker wi ll com pute o r
b its for sta t io ns in either
hemisphere a s long as the
a bo ve sta nda rds a re fo l
lowed in inpu tti ng stat io n
and target locat ions, e tc.
Tracks co m puted for south
ern hem isphere st a ti o ns
m a y ta ke a while before
the y show output since
Tra cker uses a co m ple x
ite ra t ive method to com
pute the d ata for each
minute o f the orbit and c a n
not fas t-fo rwa rd these c a l
c u la t io ns . Since it begins
each o rb it c alc ul a tion a t
the northbound equator
c ross ing. it m ust com pute
be tween 40-50 mi nu tes
wort h of da ta before it
" w r a p s ove r" in t o the
sou the rn hemisphere . Be
pat ien t. It 's st ill fa ster than
a ha nd calculator. Just re
me m ber that the EQX d ata
should be e ntered for a
northbound equator cross
ing reg ardless of the hem i
sphe re in wh ich your sta
tion is located.

So How Does It work!

For you pro g ra m m ers out
there, Table 1 is a sym bo l
table o f the va ria b les used
a nd their sig nifica nce to the
program. Eac h of the f low
c ha rts sho ws the BASI C line
numbers o f the program
sec tio ns o n that c ha rt a nd
where the jum ps go . In ad
d it ion , operat ion s that
c ha nge va ria b les will ha ve
th o s e v a r ia bl e n ame s
sho wn next to them, indi
cat ing c hanges , You sho uld
be a b le to me th e se ai ds to
follow the pro gram just
about a nyw he re in its ex
e c ut ion . If a ll e lse fail s, use
the TRON fun ct ion of l e ve l
II BASIC to show you the
line numbers a s you a re ex
ec u t ing Tra ck er ,

Some Final Notes

Dennis a nd I hope that
you e nj oy us ing Tra ck er o n
you r TRS-80 svstem . The
progr am is writt e n In
Microsoft' s Level II BASI C
a nd can be translated into

other BASICs that haw th e
t rig fu nc ti o ns with on ly
minor synta x chan ges, Ver
sio ns are avail able fo r the
PH (yes , it wil l run on the
8K ve rsto nl a nd APPl l (16K
with APPLE SOFT ). And the
updated KIM-1 version w ill
a lso be available . As in
te rest ari ses, we will trans
late Tra cker int o versions
SUita b le for othe r mic ros a s
well.

As ind ic ated befo re .
c a ssett es for the TRS-80
(a nd for the PI:. T a s weil l are
availab le from GNO M l
Co m pu te rw o rks. at the ad
d re s s l is ted un d er ou r
names . The price is $1 0 ,00,
post pa id, and incl udes a
user's gu ide that should
answ e r a ny q ue stio ns this
article ma y have le ft unen
<' \'0 e re d . (V\'e ha ve other
ha m so f t w a re good ie s
available. too. Please in
qurre.I For now, 73 irorn uv
b oth . and we you on
OSCA R. •

Dear Subscriber:

13 Magazine does nol keep its subscription records on
the premises; therefore, calling the Peterborough of
fice doesn't solve your subscription problem.

To quickly solve your problem. please send your most
recent address label and a description of lhe problem
10:

73 Ma.:azine
Subscription Department
PO Box 93.
Farmingdale. NY 11737

Please allow the subscription department at least two
weeks for an answer or a solution to your problem.
Thank you and enjoy your subscription.
Sincerely•

Let us know 8 weeks in advance so th at you wo n' t miss a
single issue o f 73 Magazine.
Att ach o ld label when.' indicated and print new address in
space pro vided . Also include you r mai ling label WhCIW\'t'r
you wr ue concern ing your subscription . It helps us to ~'T\T

yo u promptly. \X' ritt' 10:

73 Magazine Subscription Dept.
P.O. Box 931, Farmingdale NY 11737

D AJ dress cha nge o n ly 0 1 year 525.00
C ExienJ subscnpuo n D Paymen t enclosed
C Ent er new subscript ion C Rill me later

If _ huol' 00 w~l hand\', prllll OLD orJd.n' h.,T,' .

Name C,ILI _

Stare zip _

Name C all _

ZipSt ale

Address _

C ity _

Address ~ _

C it\'

Debra 1.. Boudrieau
Circulation Manager

73 Magazine· J anuary, 1981 95 Cdf

-



z ;

Bill VI'r,ilOnd

1504 rolylor A venue
No"h Lol~ V~ol~ NV 890)0

You Still Haven't
Built a Logic Probe!

- try this one

The completed 5vnchroni7ed Logic Probe in act ion. Custom case ;.S a ci~ar tube.

M any people who get
i nvol ved in ho m e

computer systems o r any
other form of digital elec
tronics at o ne time or an
other run into hardware
problems. If you w ant to fix
them yourself, you need
so me way to look at what's
going on inside the logic.

Usually, if you want to
see logic levels, you migh t
use a simple logic probe
or a high-irnpedence FET
(Field-Lt tec t Transistor) vol t

ohm mete r (VOM). If you
want to see a t iming rela
tionship, you need a trig
gered sw eep oscilloscope
to see the actual timing
relationship of two dif 
ferent pu lses o r signal s.

Not every home comput
erist ca n afford to buy a
good sco pe just to look at a
logic signa l o nce In awhile,
so here is a unique logic
probe which can see t im ing
relationships as w ell as per
form the usual functi ons o f

a logic probe. It 's inexpen
sive, with provi sions for
both posit ive and negative
sync inpu t. It ca n almost re
place an oscilloscope in
ma ny digi tal ap plica tions ,
If you don 't have an osci llo
scope and ca n't afford o ne,
then th is logic probe is a
usefu l substi tute.

At work and at home I
use m y Svnchronized Logic
Probe to ident ify most logic
problem s easier and faster
than w ith a scope. M any

times it 's too much trouble
to pull ou t the scope, so I
use this probe instead. M y
probe also has featu res
m iss ing in an oscilloscope .
D id you ever try to see an
18-m pulse on a scope
when it on ly happens about
o nce every 5 or 10 seconds?
W ith a scope, such a pul ..e
is invis ib le, but using a
probe which st retc hes the
pulse en ables it to he seen.

This logic probe wil l d is
pl aya P for appro ximately
0.75 seconds every time a
pulse occ urs. I t also d is
plays sta ndard logic level..
l ike l for a low (false), H for
a high (t rue), and an F for a
f loa t (open). Not o nly tha t,
you can svnch ror nze It to
one signa l and see if an
o ther signal happens at the
lead ing or t railing edge of
the sync mput. One of the
nicest points about th is
logic probe is that you can
build it for about ..even dol
lars.

How does th is work? See
the scherna t!c, Fig. 1, and
the t im ing d iagram, Fig. 2.
Under al l cond it ions, seg
men t.. E and F are always
enabled via the + 5-vo l t
power bu s form ing the left
hand ve rt ical bar o f P, L, H,
or F. The fi rst condition
discussed wi ll be the stat ic
or no-signal cond ition.

At th is time, the probe tip
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Fig. 1. Schema tic diagram of the Synchronized Logic Probe.
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cond ition: When you first
apply the probe tip to a log
ic fa lse signal , the changing
state of IC1 A through IC3A
tri ggers t he one-shot. mak
ing the Q output fa lse. This,
in tu rn, enables segments A.
B. and G regard less of t he
o ther inputs and also dis
ables segments C and 0 ,
thus d isplay ing a P for ap
proximately .75 second s
before going to an l d is
play. This can be v iewed as

the low a self-chec king way to see if
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Fig 2. Timing diagram fo r logic probe.

A. wh ich remains off . Pin 1
of IC1A goes fal se, mak ing
its output t rue. This is in
verted by ICl B, so a false is
appl ied to p in 9 of IC1C
along with a true from the
outpu t of ICl O. This makes
the output of IC1 C true.
Th is is then app lied to pin
12 of IC20, along with a
true from the Q output o f
1(4, wh ich mak es the IC20
ou tput fa lse. This keeps
segment A off .
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applied to both inputs of
lCl B. making its output
true, w hich is then app lied
to pin 9 of IC1C.

The probe tip input is
also applied to pin 13 of
IC1 0 . mak ing its output
false and thi s being the
o ther inpu t to 1(1C, thus
ma kes its output true. This
t rue which is appl ied to one
input o f lC20 along with a
t rue on the other input f rom
the Q output of the one
shot makes the outpu t of
1( 20 false, whi ch turns seg
ment A off. Pin 9 of lC2C is
false from ICl D. ma king its
output t rue and light ing
segment B. Pin 4 of 1( 2B is
true from t he inverted ou t
put of IC10, m aking the
ou tpu t of lC2B fa lse, which
is inverted by IC3E , l ighting
segment C. Pin 1 of IC2A is
fa lse from the output of
IC1 A making the output of
IC2A true, wh ich is used to
light segment G and is also
inverted by 1( 30 which
keeps segment 0 off . Now
we have segments B. C. and
G lit, w hil e segments A and
o are off. Remember that
segments E and F are al
ways on and thus the d is
play of H for a static t rue .

As for the low cond it ion,
all segment ou tputs are op
posite except for segment

"H o n '0 0 11".
is connected to neit her a
ground nor a true va lue . Pin
1 of ICl A is f loat ing (true in
TTl ) and pin 2 is connected
to a true (Vee) through Sl
and J1 (Sync inpu t). giving a
fal se outpu t of IC1A. Pin 13
of ICl0 is at grou nd poten
t ia l through R6, and pin 12
of ICl 0 is also t rue th rough
51 and 11 . so the output of
pin 11 is t rue . The false out
put of IC1A is applied to
both inputs of ICl B. making
its output true.

This t rue is applied to
one input. pin 9. of ICl C.
The other input. pin 10, also
is t rue from the output of
IC10 , so now IC1C has an
output which is fa lse. This
false is applied to input pin
12 of lC20. The other input
is tied to the Q output of
the one-shot. IC4. wh ich is
stat icall y true. The output
of IC20 is logic t rue, which
causes segment A of the
d isplay to be li t. To com
p lete an F, we need to l ight
segme nt G and make sure
segments B, C, and 0 are
off.

Pin 9 of IC2C is t rue from
the output of lCl 0 and pin
10 of lC2C is true from the
one-shot, mak ing its ou tput
fa lse and t hus keeping seg
ment Hoff . Pin 3 of inverter
IC3B is t rue from lCl , ma k
ing its output false, w hich,
when appl ied to IC2B,
makes its output tr ue.

Th is outpu t is inverted
aga in through IC3C and
makes segment C fal se ,
t hus keeping its segment
off. Pin 1 of IC2A is fa lse
from IC1 A, mak ing its out
put t rue and l ight ing seg
ment G; this ou tput is also
inverted by IC30 . keeping
segment 0 off. Thus, seg
ments A, E, F. and G are lit
while B, C, and 0 are off,
giving a display of F (f loat).

Now that we have seen
the float condition and the
basic operation, I am gOing
to explain the logic t rue or
high condition. When a log
ic t rue is present at the
probe tip, it is applied to pin
1 of lCl A, making its output
fa lse. Thi s false output IS
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ComponC'nh sre mounted on 0.1 " perfboard shaped to fi t inside cigar tube.

H, or Fl. You should adjus t
the potentiometer until a n
F is displayed with no co n
nection to the probe t ip.
Once this is o bta ined, you
will no t ice that there is a
ra nge of adjustment before
the disp lay c ha nges from a n
F to an l o r H . This adjusts
the sensit ivity o f the probe
tip to a logic high o r low.

Upo n co mp letion, touc h
the probe t ip to the + 5-vo lt
side a nd the n to the g ro u nd
side o f the power supp ly
tha t yo u a re using. The
pro be shou ld disp lay an H
when touc he d to the + 5
vo lts. A P shou ld be dis
played fo r approximately
.75 seconds whe n fir st
touc hed to grou nd, before
goi ng to a n l disp lay If a P
is not displ ayed w hen the
probe t ip is f irst touc hed to
grou nd , the pul se c ircuit is
no t func tio ni ng correct ly.
As long as the o ther dis
p lays a re correc t, then the
p robl e m shou ld be in the
o ne-shot (1 (4). ( heck the
ex terna l ca pacito r and re
sistor co n nec tions to the
chip If the o the r displa ys
do not work correc tly, then
you wi ll have to t ro ub le
shoot the entire circuit .

A neat trick for t ro ubl e
shoo t ing ca n be used if you
have a di splay with a d eci
ma l point : Co nnec t a p ie ce
of wire a pproxima te ly 10
in ch e s lon g t hr o ugh a
tun-Ohm re sistor to the
de cimal point a nd use it fo r
a s im p le probe. [f you
touc h the w ire to a lo gic
high, the de ci mal po int wi ll
light. and if it is a lo w the
deci m a l poin t wil l stay off .
The l00-0hm re sisto r in
series wi th the wire is to p re
ve nt burning up the deci 
m a l po int

I used this basic logic
probe whe n troubleshoot
ing the more sophisticated.
Synchronized logic Probe.
This, along With the ci rcu it
operation and schematics
p rovided , should give you
evervthing you need to
build and troubleshoot the
Synchronized logic Pro be .
Good luck' .

the pulse was there at tha t
time . W he n you a re not
using a sync input , SWitch
51 must be ke pt in a posi
tive posit ion o r the norm al
p robe func tions will not
work correct ly. Also, when
the sy nc in put is used and
the pro be t ip is flo atin g, a P
will di spl ay if the sync input
is ac tive

Cons t ructio n

Fig, 3 a nd the photo s
show the com plete c irc uit
o f the Sync h ro nized logic
Pro be b ut there are a few
thin gs tha t migh t prove to
b p helpful , Ihe prototype
o f thi s probe wa s built usin g
0 .1 " pertboard whic h wa s
c u t and sha pe d to fit insid e
a ciga r tube pri o r to mount
ing a ny o f the components.
Wire buse s were used for
the + S-volt and gro u nd
connec tions for the c hips
a nd other componen ts . As
show n in Fig 3, you should
mo unt the di splay, sw itc h,
and sy nc ja ck o n the e nd o f
the board firs t, and ma ke
a ny ne ce ssary c utou ts o n
the tube housi ng a nd bo a rd
Ma ke sun' tha t switc h 51 is
eas ily accessible a nd sticks
up through an opening in
the tube .

There IS only one adjust
ment on the probe -the
SOk variable re s isto r used to
establish the F state When
you get the probe assem
bled , connect it to your
power supp ly and note that
there is a legib le display (l ,

"

it is a ppl ied th rough the
switch a nd e na b les the in
pu ts to bot h 1(1A a nd
ICl D. If the signa l you are
lo ok ing for a t the pro be t ip
be comes t rue at the sa me
t ime o r d uring the time of
the sy nc pulse, a P will be
di spl ayed, indicating tha t
the lo g ic t rue was present .
This is acco m plished b y the
c ha nging sta tes o f 1(1 A and
l( l D which t rigger the o ne
sho t, IC4 . If the signal you
eHt' lo oking fo r was no t true
dur ing the sync pul se t ime ,
an l w ill be di splayed a nd
remain .

When using the negati ve
sync input, thi s means that
you are looki ng fo r a signa l
at the trail ing edge o f a sync
p ul se or during the t ime
th at the sync is fal se. The
first thing to d o is to mo ve
the swi tc h (51) to the nega
t ive pos it io n. When the
sy nc pulse goes low a t its
tra il ing edge, it is a pp lied to
pin 11 o f IC3E , ma king its
ou tput true a nd thus en
abli ng ICl A and 1(1 D If
the m put signa l goes true
during that tim e , the pulse
c ircuit is triggered and a P is
displayed, indicati ng that

".,
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the pu lse circuit is work ing
Whenever there is a high-to-
low t ransition at the mput
of 1(1 A, the o ne-shot will
be tri ggered and a P will be
dtsplaved until a constant
sta te is rea ched This cove rs
the ge ne ra t ion o f the H, L,
P, and F di splay co ndit ions,
Note tha t the length o f the
P displa y can be c ha nged
by varvma RS and/or ( 1

This brings us to the o pe r
ation of the sync inp u t. Un
der norm a l co nd itions (no t
using svnc), switrh 51 is
kep t In the posi t ive (+ ) po 
sit io n, thu s app lying a lo gic
tru v to one input o f l(l A
a nd 1(1 D. When the sync
pul se input is used . the
lo g ic true is d isconnected
f ro m the sw itc h input and
replaced by the sy nc-input
s igna l

First the positive sy nc in
pu t will bt> discussed when
using the posit ive sync in
put, this m eans that we a rt'
look ing for d signa l a t the
probe tip which is eit he r oc
c u rn ng a t the lead ing edge
(low-to-high tra ns it ion ) o f
the sy nc pul se or duri ng the
true sta te o f the sync p u lse .
When the sy nc pulse is true .

~E'~.6 Gr:;~GG~~~S
c .~ • OJ
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Tim Daniel N8RK
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VHF Contesting
- a magnificent obsession

Ha ving antennas that clear the trees is important, but the
W8D/Y contesters rely on a knowledge at VHF propaga
tion to supplement their line-at-s ight capabilit y.

,
•••

-

testing not only exists in the
M idwest, but al so it is
doing quite well . WBDJY is
located on one of the taller
" peaks" near Middletown,
O hio, I t sits about 200 feet
above most of the sur
rounding terrain , at an ele
vation of 850 feet.

What W8D1Y lacks in
height is partly made up for
by a jungle of aluminum.
An antenna "plantation" is
probably the best way to
describe it. There is no
stately white man sion in the
middle; instead, you will
find a one-story shack de
voted to VHF contesting.
Rather than trotting off to a
mountain for a couple of
weekends each year, the

H···.. -
.to ~'.... I. #:.. '

A mix of home-brew and commercia l eq uipment is used to
give WBDIY a big signal on 220 MHz.

that Iife does exis t above
two meters.

Cornfields

Unti l a few months ago, I
t hought that V HF contests
were intended fo r hams Iiv
ing in the East or in the
West. After all, that is
w here mou nta ins are, and
the de nse ly p o pul at ed
areas, too. Those hams liv
ing in the f lat Midwest were
just pla in ou t of luck since
most VH F contacts are
made using a li ne-of-sight
pat h.

A 45 -min ute dr ive
through t he ro l ling coun
try side of sout hweste rn
O hio to t he stat ion o f
WBDJY was what it took to
convince me that V HF con-

I wi ll tell you abou t al l the
fun you are missing if you
don't already part icipate in
VHF contests; even if you
are not interested in try ing
out th is m adn ess, you
shou ld be happy to hear

here are several things
this article won't say.

For starte rs, I w il l not tell
you that VH F contesting is
easy. Nor wi ll I guarantee
any kind of success if you
try it on your own. Instead,
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W8D/Y spares his family from the squeaks and squawks of
ham radio operating by having a sepa rate shack. Inside,
there are opera ting consoles for each of the VHF bands .
The 6-foot dish was cons tructed for less than $100and will
be used on 1296 MHz.

These hams are part of New England's smallest telephone
company, " M ountain Bell." It exis ts for only one week end
each year. The large tower in the background is part of a
fire lookout, not Wl Fes contest effort.

W8DjY cps spend their
time perfecti ng this fixed
station-one that they can
use year ' ro und.

The inside of the shack
loo ks a lo t like what you
and I might have. There is a
smattering of Drake a nd
Collins HF gea r and the
usual collection of QSL
cards . A closer look at the
cards tipped me off, how
ever, that this station, de
spite its appeara nce, is not
like yours o r m ine . There is
a ca rd from Japan o n the
wall.

"So what, I've worked a
million of t hose guys on ten
meters," you say.

Yeah, but how many
have you worked on six
meters?

Most of the HF gea r is
used with re ceive a nd tra ns
mit converters on the UH F
a nd VH F bands. W8DJY's
owner , Brown ie, prefers
tube-type rigs because they
are less susceptible to in
termed. something that be
comes important when you
ha ve fou r separate kilowatt
signa ls genera ted within a
few fee t of each other.
Brownie patientl y expla ins
that you need every Watt
up to the le ga l limit on 6,2,
a nd, if possible, o n 220 a nd
432 M Hz . Unfortunately,
you can 't just pick up a

kilowatt amplifier for 432 at
the local Radio Shack; it's
t ime to break out the sche
matics and a solderi ng iron.

Back at t he antenna
fa rm, I not ice d t hat it ha s
been des igned to squeeze
the most from each of those
precious UHF Watts gen
erated inside. Ha rd-line is
considered a necessity
rather than a luxury .
Strange ly enough , the
W8DJY gang does no t try to
get the antennas as high as
poss ible. Inste ad, they com
promise be tween line loss,
increased height, a nd prop
agation demands. The six
meter array, for example, is
a pair of 11-element beams
spaced 18 feet apart, only
36 feet off the ground. This,
I am told, is part of the
54-MHz secret.

Secret on Six

O ne might t h in k t hat
W8DJY and othe r mid
western stations have three
st rikes against them before
a contest even starts . They
don't have mountains to
use, the states a re larger
than in the East (meani ng
fewer section mul tipl iers),
a nd the centers o f popula
tion a re widely scattered .
Howe ver, they need no t
d rop o ut of the game yet.
By emphasizing operation
on six meters, they can

make use of tropospheric
scatter, a special kind of
VHF propagation w here the
range goes fa r beyond line
of sig ht. A strong signal w ith
the a ntenn as a t the correct
he ight for a sca tter "take
off ang le" al lows W8D jY to
work a lo t of di ffe rent sta
tions on six meters and,
more importantly, get se c
tion multipliers from four
different directions.

By now you are probably
ask ing yourself: " Is W8D jY
a win ner? " The answer is a
re lat ive o ne. The ops were
elated to place in the to p
ten scores for the Septem
ber, 1979, VHF QSO party.
This came only th ree years
after W8DJY started to take
VHF contesting seriously.
Each contest means im
provements in scores and
techniques. Always build
ing a nd sc he ming, t he
W8 DjY success is base d o n
a nucleus of about hal f a
dozen individuals .

W1 FC - The Big Gun
Station

While the men of W8D1Y
set thei r sights o n a record
division score, the members
of t he Barnsto rmer Ama
teu r Radio Club a im a t
breaki ng t he ex isting
world 's re cord , one that
they set on ly a year before.
" Big gun" is an understate
ment when it comes to de-

scribing the Barnstormer
operation under the call of
W1FC. Each june, the ops
attack Pack Monad nock ,
sou the rn New Ha mpsh ire's
ta llest d rive-up mounta in.
Numbering more than 40
st rong, they convert the
norm all y tranq ui l M ille r
State Park into a beehive of
activity .

Families planning a quiet
picnic on those two sunny
weekend days in June came
in fo r a surprise. Every
w he re one looked there
were towers being pla nted
and tangles of wire a nd tub
ing that resembled anten
nas; everything was being
done with an urgency ra rel y
found on mountaintops .

Off to the side, Fred Col
lins , one of the main forces
behind W1 Fe, stood calmly
watch ing the erection of six
independent stations each
with its ow n anten nas, rigs,
and she lter. The stations
were tied together no t only
by a des ire to win, but also
with a common electrical
system and dial telephone
network installed just fo r
this weekend.

Cherry Pickers and
Microwaves

Fred explai ned that t he
Barnstorme rs had been ac
t ive in VHF contesting since
the mid-1950s . Their more
than 20 years of experience
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Up, up, and away. The cherry p icker is pressed into service
so that the microwave signals can clear the trees easily in
all directions .

time to begin.
The sp irit of W1 Fe was

expressed by one operator
who gazed proudly at a re
mote 1296 rig which he had
helped to build . He said
that last yea r they made 19
contacts on 1296 and that
this year the goal was 25. I
no ticed that he had a six
pack in hand as he headed
fo r the shack (which was
someone's va n the rest of
the yea r). It wou ld be a long
night of calli ng, ho ping, and
thinking about what could
be done for 1981 .

Conclusion

On t he low bands, cynics
abound . They claim am a
teur radio is dead . It is said
that we are guilty of being
appl iance operators, that
the gentlemen's camarade
rie is lo ng gone, and even
that the fun has left ham
radio . Visit o r ta lk to a VHF
conteste r; he or she will tell
yo u a far differen t sto ry.•

Visito rs to Miller State Park shook their heads in disbelief
as the y sa w erected arrays like this one for two meters.

than 20,000 po ints.
A rules change made the

1980 contest even more
challenging. This year they
needed five complete mi
crowave sta tions, each ca
pable of operating on fou r
bands . The collection of
gear req uired was probably
t he lar ge st amou nt of
amateur microwave equip
ment ever assembled in this
country. O nce aga in, the
resources and ski lls of the
Barnstormers prevailed.

At the last-minute st rat
egy session, there was talk
of setti ng anothe r record 
o ne that nobo dy could
brea k. The fr iendly eupho
ria of sett ing up was gone.
The mood grew se rious.
" Kee p yo ur sta tions trans
mitti ng all the time, a lways
tu rning the antennas!" The
operators o n the populated
six- and two-meter bands
were expected to keep the
rate up . Suddenly, the pep
talk was over and it was

Bo sto n area firm fo r the
weekend , was just one ex
ample of how the W1 Fe
gang makes the mos t of
avail able resources .

By 1978, the W1 Fe con
testers had developed ex
cellent sta tions and operat
ing techniq ues fo r the fre
quencies below 2 gigahertz .
In 1979, a year of hard work
paid off when they were
able to operate o n 2.3, 3.4,
5.7, and 10 CH z. O ne setup
remained on Pack Monad
neck wh ile others were sent
trave ling to nearby states so
that five sections could be
wo rked on each of the new
bands. The effo rts paid off .
The score was a record one
that outd istanced the near
est compet itor by more

had been molded into a
comprehensive o rganiza
t ion dedicated to winning
the June VHF QSO Party.
Each band was under the
direction of a m anager who
oversaw the installa t ion
and then the ope rat ion.
Other experts handled the
liaison with park officials,
telephone and power com
pan ies, and the very essen
tial food tent.

The 1980 June contest
was the Barnstormers' first
effort involving a cherry
picker snorkel t ruck. Arrays
for 2 meters, 220. and 432
went up in minutes on
20- and 3D-foot towe rs
guyed to near by rocks with
pack ing twine . The cherry
picker, borrowed from a

Microwave operation from Pack Monadnock. means ex
cellent range and great viewsof the New Hampshire coun
tryside for the Wl Fe crew.
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Tllephone : 14 14 1 2 4 1·8 14 4

Thiensville. Wiseonsin 53092
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Morse-A-Word
.-.-.-.---.-

New

Corporation
P. O . Bo x St3G .

KLM's NEW MA-35BL
Power Amplifier

35W out, Preamp, Nicad Charger!

.-.-.-.-.-.-.-.---

Hsndie

MORE'POWER TO YOU!

_.. -.-_.

Send check Of money o r d er. Use y our VISA o r M aster Charge. A d d $3.50 sh ip p i ng
and h andlin9 tor con t inental U .S. WIscons in residents add 4 % State Sales Tal': .

MORSE-A-WORD K it with 4 character readout •••••••••••• MAW K -4
MORSE·A.WORD K i t with 8 character readout ••••• •• • •••• MAWK-8
M OR SE-A -WO R D wired & tested with 8 cha racter readout _ •• M A W F

Eight character movln9 dlsptilY.
Bu ilt-in code pract ice e scmaecr,
Excellen t f or learning Mor~ Code.
Com p lete - no CRT o r ."Pensl"e

ext ras needed.
Dec:odes au d i o CW signals from your C-

rece i ver 's Speaker and displays ..tlen,

numberS, punctuat ion and special Morse 1...;;.:::;:::.::::.- - - - - 
characters as the COde Is rece ived.

KLM , P. O. Box 816, Morgan Hill . CA 95037

Microcraft's
-.-.-.-.-.-.- .. -

- .

I
•
I
•
I
•
I
•
I
•
I
•
I· ~ '"

4-Band (40 thru 10M).
55 It mOdel 370-13
also available. pre

~ assembled only.

~ MoJdE'IrIBnsIoI.PennsytvaTHa, by

Barker & Williamson Inc.
10 Canal Street 0 Bnstot PA t 9007 I

NEwt 5-Band
Trap Dipole 1 b~~~:')

Powerrated 2kW PEP.apprOJl. 11 O-ft span

Complete with . wue . traps ·
end insulators · 50 ft RG-8/U.
PL+259 connector • heavy
duty cast aluminum and stea-
tite center connector.

At your ... '1

B&Wdealer.

Pre-essemtxea
Mooel310-' J

ICS, inc. ® ~ "
1125 N. Go lden State B lvd . I Suite G
Turloc k, CA 95380 (S)
(2091 667·2888 f 634·8888

Write or call for complete catalog
We are ftllpftriencing telephonft diffi cultie s. please keep try ing.

TRS-80 Is0 recognlzltd rrodemorll or Tondy CorporQ1k)n .
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Sell 'Em with Slides
A/V shows can fire club enthusiasm

Matt Beha N8BPI
3752 Lane Court
Sf. Joseph M /49085

-ffffl \\\\\ ,

- .
"Let's put on our thinking caps and produce one hamfes t
that will really draw a crowd. "

W he n I was named
cha irman of the

Blossom la nd Amateur Ra
d io Assoc iation's 1980 ham
fest, I had some new ideas .
To make su re they wou ld
be accepted, to thwa rt
t he potent ial wet-blanket
throw er every group seem s
to have , and to ligh t a fi re of
enthusiasm under our club,
I decided to promote ou r
ha mfest with a big kic koff.

For background, let me
exp lain that the hamfest the

year before had been he ld
in an unheated county fair
exhibition hall on a co ld
October Sunday. More than
a few of us went home with
the sniff les. That , p lus the
fact that I wa nted to pro
duce a li ttl e m ore than a
f lea m arket, prompted me
to look for a new and better
site for our 1980 fun ct ion.

The logical site, in my es
timation, was Lake M ichi
gan Col lege's new Com
mu nity Center near Benton

" How about a brass-pounder's contest?"
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"Let's let the club experts give a lecture on antenna design. "



" It's conveniently located to Chicago, South Bend, and
Kalamazoo . . . "

" The place we should hold our 1980 Blossomland ARA
Hamfest is the beautiful new Lake M ichigan College Com
munity Center."

" That's the plan for the 1980 Blossom/and Blast - the big~

gest and best hamfest yet in southwestern Michigan.!"

Harbor, Mich iga n. Not only
did it offer us the chance to
doub le ou r floor space,
have heat or air condition
ing as needed, and have
sepa ra te areas fo r tech ses
sions, mo vies, and flea
market, but also its location
just o ne mile off exit 30 o f
1-94 was more convenie nt
than last yea r's .

I checked with the Co l
lege. Would the Communi
ty Center be available for
Sunday, October 5, the tra
ditional day for the Bios
somland Fest? A sigh of re
lief - li nda Cas tle, the d i
rec to r of the Center. sa id
the date was still ava ilable.
Next crucial question: How
much would it cost? lust
as I had suspected-about
double what we had spent
the previous year. That
would require a little se ll ing
job to the club members.

First, I gathered a nu
cleus of club members I
knew would sup port me,
and we arranged for a tou r
of the Community Center to
make su re it would meet
ou r needs . O n February
18, Jon WAOTAQ , Matt
WA3l0P, Craig WB8VKA,
AI WB l RM, and I were given ·
a tou r by Mrs. Cast le. Fa n
tastic! The center had :
more than twice the space
of ou r previous site; plenty
of elect rica l outlets; ha ndy
access for our dealers and
distributors to unload and
load large qua ntities of

ha m gear; a catering service
to provid e food; and our
choice of one, two, or three
be autifull y ca rpeted lec
ture rooms in addition to
the flea market area . They
even had 2,500 paved pa rk
Ing spac es.

So far, so good. Now to
prepa re a presentation for
the next club meeting to
forestall any negative ideas
... and to generate enthus i
asm for our 19BO hamfest.

I decided an AN (aud iol
video) show with live ly mu
sic and a sc ript supported
by slides wou ld se ll the idea
to the c lub. First I wrote the
script, beginning with the
negative aspects of ou r pre
vious site, moving on to
po ssible plans for a bigger
hamfe st with technical ses
sions, and then presenting
the l ak e Michigan Co ll ege
facility as the perfect set
ting fo r ou r 1980 " Blossom
land Blast ," as I decided to
ca ll it.

O nce I had written a nd
rewri tten the sc ript, I jotted
down some notes o n po ssi
ble slides to ill ustrate my
points. Armed with sc ript
and a list of pictures, t took
off down Washington Ave
nue to t he lincoln Town
ship library. I made a bee
li ne to t he pho tography sec
tion and selected a dozen
or so books of photogra ph
ic a rt pictures. I set up
camp at a table and fl ipped

th rough eac h book , page by
page. When t spotted a p ic
ture I thought wou ld illus
trate a point (so metimes hu
morous, sometimes not). I
would put that book aside.
Within two hours I had the
p icture s I wanted and
checked the books o ut.

I was spa red the task of
shoot ing the slides myself.
We're pr ivileged to have a
pro fessio nal pho tographer
in our club, whose studio
shoots the ham gea r pic
tu res for the Hea thkit~ cat
alog. lim KABG IX volun
teered to make the slides
fo r me a nd d id a super job.

Natu rally, not a ll t he
slides I needed were to be
found in books . I wanted
supporting proof that our
club could affo rd the high-

er rent . Fi rst, I d id a survey
of hamfest ads for amateur
magaz ines: I d isco vered
that our 1979 ticket prices
had been way below aver
age . If we raised pr ices just
to the average and main
t a ined attendan c e , we
would be able to cover o ur
expenses. And with a little
a d ded prom o ti on , w e
would be ab le to show
eno ug h prof it to keep our
repea ter rig go ing fo r a n
o the r year, which was t he
o rigi na l intent of the ham
fest.

I made up some charts, a
rough sketc h of t he Com
munity Center's floor plan,
and a ma p showing access .
Ano t he r cl ub member ,
Fl oyd K8Zl0, arranged to
have some beautiful graph-

73 Magazine · January, 1981 105



ic s d one, and those al so be
came sl ides.

When I got the sl ides, I
put them in the projector
and sta rted a t ape. The mu
sic I had se lected for back
ground m u sic was Bi lly
Joe l 's " Root Beer Rag," a
v er y lively instrumenta l
th at I kn ew would generate
e nt h us ias m. Then I ra n
through th e sl id es and
sc r ipt, t im ing them to the
m usic, c hang ing slid e se
quen ce here and t here, un
til I had the time down pat.

I practiced a number of
tim es before the meeting to
m ake sure I kn ew when to
hit the sl ide changes (w ish
ing I had the bucks to have

i t pu lse-control led). On
m eeting night, our club
president, Larry WSVUF, ar
ranged for me to have t he
last spot on the business
agenda so that I could ta lk
to potentia l volunteers for
hamfest duty while we
broke f or refreshm ent s.

My spo t came, t he l ights
went out, and I launched in
to a sho rt, snappy six-min
ute presentation with the
sc r ip t I had memorized, t he
m usic, and the sl id es.

W hen the lights came on,
there was a fair round of ap
plause. Co-chairman Jo n
WAQTAQ and I passed ou t
a prepared sheet to each
member. On i t I had written

up a sample p rogram for
our p lanned hamfest - an
ARRL movie (if I cou ld get
it), a slide-show tour of the
Heat hk it factory ( if I cou ld
shoot it), an XYL program,
lectures, and demonstra
t ions by experts from our
club or the area . At the bot
tom of the sheet I had typed
out a l ist of requests-typ
ing help , volunteers to take
posters and flyers to other
tests. volunteers to make
signs, give id eas, etc. I put
my name and addres s at the
bottom of t he sheet.

The enthus iasm w a s
great. If there had been any
wet blankets waiting to be
tossed because of the high

rent (o r w ho knows what),
they weren't in ev idence
wh en th e m embership
vo ted to expend the neces
sary fund s to hold our Octo
ber 5 Blossomland Bl ast at
Lake Michigan Col lege. It
w as unanimous.

I enjoyed the sl ide sho w
so m uc h t hat I 've since
d one ano t her on our club' s
first transmitter hunt, u sing
the fol k so ng " The Fox" f o r
back ground music . I'm go
ing to do an o ther o n ou r
Field Day activities fo r an
other club meeting. Sl ide
shows are fun to do, and
they can ad d a new dimen
sio n to yo u r cl u b's meet
in gs.•

Slide

Churchill holding up two fingers in Victory
sign
Modern art skeleton
Modern art junk pile
Crowd 011910 kids
Kid with weird hat
Large crowd with motorcycle cops
Girl watching puppet show
Man with huge 5¢ sign
Squiggly art work
Old-timer at typewriter
Two blacksmiths
Boat and flooded sign
1920's rig
Rube Goldberg contraption
Modern art spider web
1910 school kids
"Etc." cartoon
Packed football stadium
Nulty tractor driver
Men with electronic gizmo
Kid with hamburger stuffed in mouth
Crazy sheriff
Map with distances
Lake Mich igan College Community Center

Floor plan

Baby crying
Less-than-$650 slide

Chart -1979 hamfests
Chart-1979 sales, projected sales

Chart -promotion

Club's Bumblebee with Btossomtand Blast
logo
KA8GIX slide
K8ZLO
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Narration

In the past, the Blossomland Amateur Radio Association has held two hamfests each
year.
They were pretty bare-bones affairs-basically flea markets where everybody came ...
to look at everybody else's used gear, kick the ti res, and then go home.
This year let's really draw a crowd to our Blossomland Hamfest .
let's put on our thinking caps and produce one hamtest that will .
really draw a crowd.
Let' s really put on a show ...
and give ticket buyers their money's worth!
We could give demonstrations on slow-scan TV.
Or show people how RTTY works.
How about a brass-pounder's contest?
Hutch WB8WLS could give a presentation on emergency operations ...
Nell WD8MAW, would you like to head a program on contest operations?
We could have a slide and sound tour of the Heathkit factory.
Let's let the club experts give a lecture on antenna design.
We'lI send our t icket buyers home a little wiser than they came, with a program like this.
Thoseare just a fewideas. With the talent wehave in this club, there's even morethat wecan oo.
A hamfest like this will draw a crowd, so we'll need a place to put them.
The place I'm thinking of has plenty of free, paved parking-2,500 spaces, in fact!
It's a place that will attract a lot of dealers and distributors to display their wares.
The place I have in mind even has a lood catering service .. .
and its own security force.
It' s conveniently located to Chicago, South Bend, and Kalamazoo.
The place we should hold our 1980 Btossomrand ARA Hamfest is the beaut iful new Lake
Michigan College Community Center.
14,400 square feet of space, more than double what we have had in the past-with sepa
rate areas for movies and lectures. All the space we need to put on a tfrst-ctass hamfest!
Now you're asking, " How much is th is going to cost?"
Including tables, chairs,setup and security, lessthan $650. But you'reasking, "Where will weget
the money?" Take a look at this ...
a survey of 1979 ttamtests shows that our ticket prices were well below average.
Last year webrought in$1,266.00 inticket and fleamarket sales. If we have thesame attendance
in 1980 and raiseour prices to the average (and that 's only the 1979 average), we'll bring in
$1,817,more than enough to meet the increased expenses. Of course, il we put on a great lest
and promote it, we could double attendance.
How can we promote our nemtest?First, with a mailing to last year's ticket buyers; second, a
mailing especially lor cl ubs; third, ham magazine ads, press releases, and photos to area
newspapers; next, television and radio talk shows. What about aaso party to promote ourfest?
Later I' ll be giving you flyers to sendout with your aSL cards.We'll have Ilyers to givedealers
whowill be attending. Finally, YOU'll receive mike-side fact sheetsyou can use to promote our
hamfest when you make a contact.
That's the plan for the 1980 Blossomland Blast-the biggest and best hamfest yet in
southwestern MiChigan! See you on Sunday, October 5.
I'd like to give special thanks to Jim KA8GlX lor the photography . . .
and to Floyd KaZLO who provided the graphics.
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•copy RTTY, ASCII.
• and Morse •
: from the palm :
• of your hand. •
• •• •
• c_ •

• •• •• •• •
• c ~, •

• •• •I Have you waited to get into I
•

code reading until you found •
out what this latest fad was

I about? You can stop w ait ing, I
•

because in no longer a fad. •
Amateurs everywhere

I are t ossing the g igan t ic I
•

clanking monsters o f vestee- •
year that once performed

I th e j o b o f r ead in g I
•

rarnotetetvpe. They are trad- •
ing them in for state-of-the-

•
art cod e-r ead ing d evices I
that are incredib ly small ,

I noiseless if desired and in- I
•

finitely more versatil e than •
t heir antique predecessors.

I Kantronics, the leader in I
cooe-readtnq development, •

I has just in t rod uced the latest
I and most-a dvanced break- I

t hrough in the copying o f
I Morse code, raororerervoe I
I and ASCII computer rancu - I

age .
I The Kantronics Mini - I

Reader reads all three types •
I of code, d isplays code speed,
I keeps a 24-hour Clock, acts as I
•

a ratnoteietvpe demodulator •
and reads all of its decoded

I informat ion out on a travel- I
•

Ing d isplay of 10 easv-rc-reao •
charact ers. It is so com pact

•
that it f its in a nand-nero. •
calculator-si ze enclosure.

I At S314 .9S, the Mlnl-Read- I
•

er o ut per fo rms anything •
w ith in another S400 of its

I price range. I
•

Call or visit you r Autnonz- •
ec xantronfcs Dealer now to

•
f ind o ut what the latest in I
technology ha s done t o

I code-reading. I

• •
: II~ Kantronics :

(913) 842-7745
• 1202E. 23rd Street •
• Lawrence. Kansas 66044 •L .I
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BUTTERNUT
ELECTRONICS

CO.

Only Butternut'S new
HF5V-1Il lets you use the
enure 26-1001 rac.aror on
80. 40. 20 and 10 meters
/plus a tull unloaded quar
ter-wavelength on '5) for
hIgher radiation resistance.
better ernoeocy and greater
VSWR oanowrctn than
conventronar mul£l-lfap de
srgns of comparable see .
The HF5V-m uses only [WO
hrgh-O L-C orccns [not
trapsf] and one pracncsuy
tosvess linear oecovprer for
completely automatic and
low VSWR resonance lryPI
early below 1.5: I ! on 80
through 10 meters. mere
srve For further mtorrne
non. mctuc nnq complete
soecucencos on the HFSV
III and other Butternut an
tenna products. ask for our
latest free catalog If you've
already " gone verncaf." ask
for one anyway . There's a
lo t of m to rrnanon about
vertical antennas m gener
al. ground and radial sys
tems. pius helpful ups on In
stallrng vemcets on root
tops, on mooue homes. etc.

· .. jf you can use only 1/3
of it on 107

· .. Of on ly 112 of it on 207
· . . Of only 3/4 of it on 407

P.O. Box "1411
San Marcos, Texas 78666

Phone: (512) 396-4111

FULL PRICE FOR
AN 80-10 METER
VERTICAL

WHI' PAl'SirrDilhTil1'ters I'resents
~

The llost i"lmnl'l~d
AutomaticComputiug

l'O\ler lleh','S
In ,\mateur Itadio!

:\IOUI-:I_., :n and :t~·

Our portable Models 31 and 32 feature
the same state-of-the-art technology
thai is incorporated in the ir Big Brother,
the Model 30. Never again will you have
10 bother with SWA "calibrate" controls
and switches' Signalcralters' custo m
integ rated circuit makes power and
SWR measurement a "bano sotr' opera
tion by automatica lly compuhng SWR.
The result is unparalleled accuracy and
ease of operation,

• ATIRACTIVE
AFFORI)AULE I'RlnS(;
"Mode131A (0 to 200w)

318 (0 to 2Ow)
....... .only $149.00

Model 32A (0 to 200w. 0 to 2000w)
328 (0 to 2Ow.

o to 200w )
........only $169.00

•
SIG:"ALCHAITERS. Il'O C.

5-160 Un:SA VI~IA J)Rln;
SlIAWSEE ~t l ~~ IOS. KASSAS 662(1,-,

913 2ti2-656.'); TELEX .I20.117t

..... Sogno.Ic.." ptOIlUCII .,. "" g..., ....,.._ed
and produeecl on USA """'"'~""'-'llIO"
U S A VISA O>.rgoo _10<1 K-. Re..
_ ~ """ 3'~ P'O"C*'1

FEATURES:
• ('lTS1'O;'t1 Ie - Co mputes SW R from

the level sensed on the transmission
line independent of the po wer level.
Th is analog computer operates over
a range 01 only one wall to the full
scale 01 the meter with unequaled
accuracy.

• RUGGED TAUT·BANI> J\U:TE RS
Provide acc uracy and read ability
thai must be seen 10 be appreciated ,

• HE AVY DUT Y CA BI~ETS-Hand
some heavy dul y metal cabinets
complement virtually every tra ns
ceiver on the market toda y,

• TWO ~1OI)ES-PEAK on A \ 'EH·
A£ot;- The amateur may choose be
tween either peak or average power
readings.

• I'OWER REQUI Rf;r.n :STS-Due to
the advanced low current design.
battery ute is truly outstanding. mak
ing th is meier a natural l or portable
o r l ield day operat ion. Uses standa rd
9 vol t battery or 120V AC with Op
tional AC adaptor,
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The Power Waster
- adjustable electronic load

for power supply testing

Photo A. The Power Waster. This electronic load ;s adiustable from 0 to 10 A and can dissi.
pate up to 300 Watts. The unit is built upon a piece o f heat-sink extrusion and has both
reverse polarity and thermal overload protection.

John RoDS K6/QL
953 Va lley High
Thou~nd Oaks CA. 91360

Testing of bench power
supplies, batte ries. volt

age regu lators. or cu rrent

limiters often requires ap
plication of an adjustable
load to the ci rcuit. After

yea rs of co nnect ing hay
wire combinat io ns of resis
tors together to test various
power su ppli es, I deter
m ined that a reall y high
power adjustab le elect ron
ic load wou ld be a welcome
add ition to my test equip
ment. In short order the
Power Waster was created,
and dur ing some three
years it has proven most
useful.

The load described in th is
a rticle will handle the ma
jo rity of amateur rad io and
mi croprocessor power sup
ply tests. In addition, it has
a number of other uses,
such a s co ns ta nt-current
battery cha rging.

Current drawn by the
load is adjustable from 0 to
10 Amperes. Input voltages
up to 30 volts are permitted
at fu ll curre nt; tha t' s 300
Wa tts dissi pation! He a t
sinking of t he pass transis
tors is suff ic ient to pe rmit
300-Watt operation for
about ten minutes, at which
point a thermal protection
switc h shuts the current off .
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Photo B. Interior view of the Power Waster. Four TIP 35C load transistors are mounted to
the heat sink. The thermal switch is located between the two center transistors. A V-shaped
chassis is formed from the heat sink and two pieces o f aluminum angle stock.

emitter voltage a nd the
e mitter current t hrough R2.
This increases the collec tor
curre nt to the desired val
ue.

Within limitat ions, the
co ll ector current is se t sole
ly by the base-bias voltage
and the va lue of R2 . These
limitat ions a re: The collec
tor supply must be at least
o ne volt more tha n the max-

.,

(.,
,.1

'.-
-=- v,

)"
,

• •V__,_eL(
"' DC S<JPf'lY

e,,, s ''''01'_sup....Y TEST
• ~

expensive item.
By arranging the c ircuit

as indic ated in Fig. 1(bJ.
th ings become a bit easier.
Resistor R2 is a fixed high
powe r resistor . The base
supply is made variable.
Since the ci rcuit is essen
tia ll y an e mitter fol lower,
the em itter vo ltage fo llows
the base voltage . Increasing
the base bias increases the

Fig. T. Constant-current bias circui ts. (a) A transistor with
fixed base voltage. Collector current is set b y emitter resis
tor. (b) Basic circui t of the electronic load. Emitterresistor is
fix ed, and both emitter and collector current are controlled
with base-bias supply voltage.

is dete rm ined on ly by the
emitter current. Collecto r
vo ltage has al most no ef
fect o n the collector cur
re nt, provided the transisto r
is kept from satura tion or
breakdown . Saturatio n oc
curs if the collector vo ltage
becomes less than the base
vo ltage. Breakdown will oc
cur if any excess ive vo ltage
is app lied.

The constant-current col
lector load line is a useful
proper ty. If the vo ltage
ac ross R1 is small com
pared to the collector sup
ply, a lot of power can be
co ntro ll ed and will be q uite
independent of the collec
tor su pp ly voltage. If a rela
tively low base-bias voltage
is used, most of the power
will be dissipated in the
transistor and re latively lit
t le in R1 .

As useful as this circuit is.
there are so me disadva n
tages. The main problem is
that R1 must be a va riable
resisto r capable of handling
the enti re load curre nt. In a
practical circuit, th is be
comes a 0.2-Qhm pot rated
for 10 Amperes, whi ch is an

Circuit Operation
Th e si m p lified sc he

mat ics in Fig. 1 a re useful in
understand ing how the cir
cui t o perates . Commercial
load boxes use current sens
ing and feedback to set the
load current. My approach
is simple r and uses the con
s ta n t -c u rre n t co lle c t o r
load-line cha rac teris tic of
all bipolar tra nsistors.

Fig. 1 shows the basic
idea. The base of Q1 is bi
ased at several vo lts from
voltage so urce V1 . The col
lector supply (V2) is greater
tha n V1 by at least 1 vo lt.
The vo ltage at the emitter
of Q1 is one d iode drop (0.7
V) be low the base voltage,
and the circuit is essentially
an em itter follower. Emitter
current is se t by dividing
the em itter voltage by R1 .
As R1 is decreased, the
emitte r cu rre nt increases.

The collector current fo r
any transistor is sim ply
a lpha (the common-base
current gain) times the emit
te r cu rrent. As alpha is es
sentia lly equal to 1 for any
modern transis tor, we see
tha t setting the emitter cur
rent also sets the collector
current. And thi s is the
po int; the collector current

At 100 Watts dissipation the
heat sink is adeq uate for in
def inite operation. By di
recting a sma ll blower at
the heat sink, I have run the
load at 300 Watts fo r hours
withou t d ifficulty.

Si nce I desired essent ial
ly se lf-contained o peration,
I incl uded a small supply in
the unit to bias the load
transistors. Current is con
trolled by means of a front
pane l pot, and reverse po
la rity p rotec tio n is in
cluded. A front-panel LE D
indicates ope ration of ther
mal shutdown circuitry. I
took advantage of extra
heat sink area to add two
8-Ohm, SQ.-Watt resistors.
These a re used for testing
audio am plifiers o r to in
crease the dissipatio n capa
bility of the Power Waster
circu it.
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imum base-bias voltage,
and must be less than the
transistor breakdown volt
age for the current drawn.

In addi tion. it is assumed
that the base-bias supply is
ca pa ble o f supplying in
creasing current to the tran
sistor base as the collec tor
current inc reases. The ba se
current wil l be the transi s
tor collector current divid
ed by beta, the commo n
emitter current gain. Beta
will vary from l Q-SO fo r
practical power transistors.

To convert these ideas in
to the fina l design, 1had on
ly to add a ba se-bias supply,
ci rc uit ove rload. reve rse
pola rity protec tion, and to
inc rease the numbe r of
load transistors to handle
the req uired power . The re
sult is shown in the sche
matic diagram .

Power is dissipated in the
pass element (cons isting of
02, 03, 04, and 05 con
nected in para llel). Four TIP
3SC transistors a re used in
order to safe ly handle the
lD-Ampere maximum load
current. Each pass trans is
tor has a l-Ghm resistor in
the emitte r wh ich co rre-
sponds to R2 of Fi g. 1. In ad
dition to setting the collec
tor current for a given base
voltage, these resistors also
equalize the lo ad distribu
tion between the four pass
tran si stors and help to keep
the load current constant as
the tran sistor temperature
Increases.

Variable base voltage for
the load transistors is ob
tained from emitter foll ow
er Ql which operates from
a 5-volt regulated supply.
Th is ci rcuit consists of
transformer Tt . the br idge
rectifier (CR1.cR4l, C1, and
an MC7805CP three-termi
nal regulator chip (U1).

The base of emitter fo l
lower Q1 is connected to a
variab le vo lt age d ivide r
cons isting of R1 , the pot
(R2), and d iode CRS, R1 and
CR5 limit the driver base
voltage range to app roxi
mately 0.8 to 4 volts. An ad
ditiona l 0.8-vo lt offset in
the base-emitte r junct ion of
Ql results in a dri ver ou tpu t
voltage range of a to 3.2
volts. Restr ict ing the drive
vol tage to 3.2 V sets the
max imu m current the load
will draw to 10 A. CR5 was
incl uded to compensate for
the change in the base-to
emitter threshold voltage
of Ql as the temperature
changes . In use, this sim
ple bias supply has prov
en complete ly adequate.
There is very little dr ift in
load current as the temper
ature increases,

Some additional features
are worthy of mention.
Diodes CR6 and CR7 pro
vide reverse polarity pro
tection . A thermal switch
(51) sho rts the base-bias
supply and turns the cur
rent off if the heat-sink
temperature becomes ex
cess ive. An over-tempera-

ture shutdown is ind icated
by illumination of the LED
((R8).

R4 provides a return path
to the transistor emitters for
co llec to r-to-base leakage
current. This assures that
they will actually turn off
when the base-bias voltage
is removed . R3 is there for
safety in case the wiper of
R2 opens. This is the usua l
method of failure for pots.
Inclusion of R3 assures a
path from base to emitter
fo r the collec tor-to-base
leakage current of Ql . In its
absence, failure of R2 could
cause the load to pull more
th an l O A and damage
something. With R3 includ
ed, the c ircu it just shuts off.

A series-connected pair
of 8-0 hm, 50-Watt resistors
is also mo unted on the
heat sink of the e lectro nic
lo ad . These are provided to
increase the dissipation ca
pability of the un it and, in
addition, a re ha ndy fo r
testing audio amplifiers.

Power Rating

While the nominal input
capability of the Power
Waster is 10 A at up to JOV,
it may be operated at high
er voltages if the proper
conditions for safe opera
t ion are understood , In th is
sec tio n, I will explain how
the nominal power rating is
derived .

All high-power transistors
have a " safe area" of opera
tion, in which no damage

will occur . Fig. 3 is a safe
area curve for a single TIP
35C. This is a plot of maxi
mum-permitted co llec to r
current as a function of col
lector voltage. Operation a t
any point in the region be
low and to the left of the
curve will not damage the
transistor. Combinations of
voltage and cu rrent above
and to the right of the curve
will certa inly destroy the
tra nsisto r.

It is interesting that the
power dissi pation capabil
ity is not constant . At a Vee
of 5 V, a cu rrent of 2S A
is perm itted , Tha t' s 125
Watts. Bu t if the voltage is
increased to 50 volts, on ly 1
Ampe re is a llowed. pro vid
ing a di ssipation capability
of o nly 50 Watts! The suc
cessful designer of high
power transistor circuits
stares long and hard at the
safe a rea cu rves befo re
picking a fi nal configura
tion !

When I desig ned the
Power Wa ster, I tried to be
conservative so that it
cou ld rea lly take abuse
without failure . Thus, four
TIP 35C transistors were
used . In Fig. 4, the compos
ite safe-area curve for the
four devices in parallel is
shown. This is Curve B.
Curve A indicate s the
"rated" operating envelope
for the Power Waster. Only
at the 10 A and 30 V point
does the " ra ting" curve ap
proach the safe-area curve .
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Fig. 3. Safe-area curve for TIP 35C. Safe operation is limited
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Fig. 4. Operating areas for the electronic load: Curve A indi
ca tes the rated opera ting area for the load. Curve B shows
the compos ite sa fe area o f the four TIP 35C transistors used
as the load element. The rated operating area (Curve A) is
well inside of the safe area.At all other co mbinations

of current and voltage. the
power d iss ipation is com
fortably inside of curve B.

This conservat ive design
assures that the unit will
never fail as long as the 10
A and 30 V maximums are
observed.

Construction

Construction of the elec
tronic load can ta ke almost
any form because of the
non-critical nature of the
circu it. In most cases, the
shape of the heat sink will
determ ine the f inal conf ig
uration. In order to dissi
pate 300 Watts, a sink hav
ing a thermal resistance of
0.10 C per Watt is req uired .
This is a tru ly massive piece
of metal. I elected to de
pend upon thermal inertia
to permit sho rt tests of up
to ten minutes duration and
to let the thermal cutout
act if th ings got too hot.
Continuous operation is ob
tained by directing a sma ll
blower at the heat sink .

I used a 5" X11 " p iece of
heat-sink extrusion havi ng
32 one-inch-high fi ns as a
chassi s. To this I fastened a
pair of 0.75" X 2" p ieces of
angle to fo rm aU-shaped
c hassis with t he fins on top.
All pa rts are mounted on
the underside of the extru
sio n, and the front and rea r
panels are fo rmed by t he

pieces of angle. Vert ical
fins are more efficient, of
course, but since a cooling
fan is requi red to obtain the
full power rating, this ar
rangement is quite conve
nient.

Parts located on the front
panel incl ude the three
binding posts for the B-Ohm
re sistors (R9 and R10 ).
These a re at the left end of
the panel. Next is the LE O
ove r-temperatu re indica tor .
Adjacent to the LEO a re the
inpu t termina ls fo r the e lec
tronic load. The lo ad cur
rent adjustment pot, R2, is
on the extreme right end of
the panel.

Mounted d irec tly to the
underside of the heat sink
are the two B-Ohm resistors,
the four em itter resistors for
the load transistors, a nd
transi stors Q2 through Q5.
The thermal switc h (51) is
located in the ce nte r of the
sink. Two reverse-polarity
protection diodes (CR6 and
CR7) are al so mounted d i
rectly onto the heat sink
near the center of the front
panel. All pa rts a re mo unt
ed to the sink by th readed
holes tapped di rect ly into
the extrusio n. The cathode
e nds of CR6 and CR7 are
connec ted to the sink via
t hreaded mounting ho les.
In t he same way, the collee
tors of Q2-Q5 are screwed
di rectly to the sink. Thus,

the co nnec tio n from the po
larity protect ion diodes to
the tran si stor collectors is
via the he at sink itself. Fas
ten ing the transistors to the
sink without insulating wa
fers puts the entire chass is
at the potential of the po si
tive supply input.

Normally, I would have
insulated the transistor col
lectors from the sink but
there is a good reason fo r
not doing so. The t he rma l
impedan ce of t he tra nsistor
junction to case is 1 0 C pe r
Watt. Most insulating wa
fe rs have a thermal resis
tance of at least 0.50 C per
Watt . If a wafer were used ,
the resistances are summed
to yield a therma l res is·
tance o f 1.50 C per Watt.
The junction temperature
would rise by fifty percent!
Instead, I elected to have
the positive supply input on
the sink and to exercise ca u
t ion in using the unit. The
low voltages involved cer
tai nly pose no shock haz
ard .

O n the rear panel are
lo cated : the power t rans
form er , bridge rec t ifier ,
filte r c a pa c ito r, 5-vo lt
regul a to r, and the driver
transistor (Q1). The tran s
fo rmer is lo ca ted at the left
end of the rea r panel. The
filt e r capaci to r is in the

center of the panel as is the
bridge rectifier, which is
hidden by the capacitor in
the photograph. Adjacent
to the filter capacitor is the
5-V regulator and the dr iver
circuit co mpo ne nts. U1 and
Q1 a re both fa stened to the
rear panel fo r cool ing. All
small parts such as resis
tors, capacitors, and diodes
are mounted with push-in
Teflo n terminals . Threaded
standoffs are used for the
larger components.

Not everyone who wishes
to bu ild th is circu it wil l be
able to find a heat sink simi
lar to the one I used. One
a pproach is to use four
sma ller sink s a nd to mount
a load transistor on each.
A suitab le configuation
would use four Wakefield
Eng ineer ing type NC-423
heat sinks. Individua lly,
these units have a thermal
resistance of 0.80 C per
Watt so the resistance of
the combinat ion would be
0.20 C per Watt. Suc h an ar
rangement would permit in
puts of about 150 Watts
without fo rced-air cool ing.

Testing

A few simp le tests prior
to using t he load will pre
vent damage to it, or to the
circu it bei ng tested. First,
break the circu it between
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Fig. 5. Testing the Power Waster. A hig~current supply such
as a pair of 12-V batteries is connected to the load via cut
rent-limiting resistor R. The resistor should be chosen to lim
it the current to a few Amperes fo r the initial tests.
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Fig. 6. Using the load to evaluate a power supply. Increasing
current is drawn irom the supply, and the regulator oerior
mance is measured. The load also may be used to ensure
proper current·limiter operation.

Conclusion

Elec tronic loads a re com
mon in professional labs
where power supplies are
developed . Many are built
from sc ratch, but also they
are sold by commercia l test
equipment manufactu rers.
Such devices permit eva lu
ation of supplies prior to
co nnec ting them to their in
tended (and often very ex
pensive) loads.

In writing this a rticle, I
have attempted to desc ribe
the application and opera
tion of a little-known but
very useful piece of test
equipment . While my Pow
er Waster is ce rta inly aus
tere as compared with the
professio na l un its, it will
definitely do the job. The
basic design could be mod
ifi ed to include meters and
an inte rnal cool ing fan. If
this we re done, the com
plete un it could be pack
aged in a well-venti lated
box where the heat sinks
would be better protected
from accidental contact.

I we lcome comments or
q uestio ns from a nyo ne
wishing to e ithe r dup licate
or modify the ci rcuit. _

protectio n of high-power
trans istors d uring tune-up.
The e lectronic load is
placed in series with the
supply and programmed for
the maximum current that
you feel is safe for the
am plifier under test. At cur
rents less tha n the setting,
the lo ad satu rates and the
vo ltage drop ac ross it is
quite sma ll, This is especial 
ly true at the lower cur
rents.

Should the ampli fie r try
to d raw excessive current.
the maximum will be lim
ited to the set value. Re
sponse is very rapid. Cur
rent limiting occurs in
about a microsecond and in
the case, is much faster
than a norma l power-sup
ply cu rrent lim iter. So effec
tive is this method of pro
tection th at I have buil t it
into severa l so lid-s ta te
transm itte rs.

c reas ing the load curre nt
and noting the meter read
ing, the internal resistance
of the regulator may be
found, and the percent reg
ulation as a function of
load determined. If the sup
ply has a cu rre nt limiter, the
cu rrent- limiting point may
be found by slowly increas
ing the load current un til
th e vo ltage d ro ps. The
smooth contro l of current
afforded by the e lect ronic
load ma kes these tests easy.

At times it is desirable to
know if a su rplus transform
e r of questiona ble ancestry
can meet a given require
ment. Of particular con
cern is the "overhead" volt
age requirement. This is the
input voltage req uired to
mainta in a regula tor in op
era tion (at full load ) sub
trac ted from the output
vo ltage.

Typical th ree-te rm inal
regula tors require a 3-volt
overhead to func tion prop
erly . If all circuit param
eters are known, it is easy to
determine if a certain trans
former, rectifie r, and filter
capacitor will work. If junk
box pa rts are used, the
calcu lat ion is often diff i
cult or impossi b le. It takes
on ly a few minutes to con
nec t up the unregula ted
supply parts and apply the
ex pected load curre nt us ing
the Power Waster. The un
regu lated voltage and rip
ple may be measured, and
the suitability of the com
ponents determined .

Battery cha rging is an
other appl ication. All bat
teries must be charged fro m
a current source so the
charging curre nt is held
constant as the battery ter-

mina l vo ltage increases. To
use the load as a batte ry
cha rger, simply connect it
in series with a sou rce hav
ing a voltage at least 4 V
greater than the full-cha rge
voltage of the battery. Then
place the combination in
series with the battery and
dial up the desi red charging
current.

O ne fina l appl ica tio n is

this point the load trans is
tors will satu rate and the
current will be set by resis
tor R.

The next step is to test
the current-lim iting feature
to verify that the load cur
rent is lim ited to about 10
A. Reduce R in value so that
for the supply voltage pres
ent under load, about 15 A
may be drawn. Again in
crease the load current
from zero with Rl . The load
should current limit at 9 to
11 A if the same parts va l
ues were used.

If al l of the above tests
we re success fu l, the e lec
tronic load is ready for use .

Applications

My purpose in building
the electronic load was to
enable rapid test of power
supply circuits. The 1Q-A
and 3Q-V input capability
will suffice fo r almost the
entire ra nge of solid-state
suppl ies fou nd in amateur
equipment. Afte r I buil t the
load, a number of othe r ap
plica t ion s su rfaced. Some
of t hese a re wort hy of men
tion .

The performance of a
voltage regulator is easily
plotted by using the load,
connected as indicated by
Fig. 6. The regula tor is con
nected to the load via an
ammeter. A voltmeter is
connected across t he out
put of t he su pply. By in-

the driver transistor (Q1)
and the load transistors (Q2
through Q5), at point A in
Fig. 2. App ly 110 V ae to the
powe r t ransforme r and veri
fy that the vo ltage is va ri
able from about 0 to 3.5 V
as R2 is ro tated , Zero volts
should occur at the extreme
counterclockwise position
of R2 . This is the zero cu r
rent setting.

Reconnect the circuit at
point A. Then arrange a
high-current test setup simi
lar to Fig. 5. Resistor R is
chosen to limit the cu rrent
to 3 or 4 A under short-ci r
cuit conditions. Two auto
mobile head lam ps in series
may be used for this res is
tor. Set the current contro l
pot (Rl) at minim um (CCW
position) and turn on the
supply and the bias supply
in the Power Waster.

Increase the cu rrent set
ting until 1 A is drawn by
the load. Measure the volt
age drop across R5 through
RB and assu re yourse lf that
the vo ltages a re abou t
eq ua l. About 0.5 V should
appear across each resistor
fo r a l-A load . If no voltage
appears, then the associat
ed transistor is not drawing
any current.

Next. advance the cur
rent control. The load cur
rent should inc rease
smoothly until the voltage
at the load input term ina ls
drops wel l below 5 V. At
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Alex Haynes W B3HXY
2703 Hambleton Road
Annapolis MD 21 140

QRZ Sunshine
- building solar-powered repeaters

,

Photo A. AARC repeate r. Photovoltaic array is visible on the
left side of the shack a t the base of the tower.
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A tota l ly solar-powered
repeater recentl y we nt

on the air in M aryl and. On
March 15, 1980, the Anne
Arunde l Rad io Club (AARC)
switched from 110 V ac to
sunshi ne to power a new
22o-MHz repeater recently
instal led at the AARC site
in D avidson vill e, M aryland,
near Annapo lis. This unique
m icropr ocessor-con tro ll ed
repeater will itse lf be the
topic of a forthcoming arti 
cle, as soon as its builders
get around to writing it up.

The Site

The repeater is located at
an abandoned N ike missi le
site w hich was prov ided to
AARC by the local David
sonville Fami ly Recreat ion
Center. A ready-made club
house and a 10m-high struc
ture (former radar pedestal)
at one of the highest poi nts
in the area offer an ideal
location fo r this act ive and
p u b Ii c -s erv ice-o r ien ted
amateur radio club. A 3m X
3m repeater shack wasbuilt
atop the pedestal and a
40m antenna tower was
added. At the present t ime,
the club operates both a
2-meter repeater (147.105/
147.705) and the 22G-MHz

repeater (223.881222.28) and
is p lanning to install a
43G-M Hz ATV repeater in
the near future.

The repeaters offer reli 
able and conven ient com
munications w ithin the
Washington, Baltimore, An
napol is, and central Chesa
peake Bay area. Many of
the cl ub members are avid
boaters. and during the
boating season maintain a
weekend weather net which
also provides real-time in
formation to the National
Weather Service about the
rapid ly changing weather
conditions on the Bay.

Photovoltaics

Photovoltaic (PV) panels,
wh ich convert sunlight into
electricity, we re prov ided
by the Department of Ener
gy in response to a request
from the AARC in Decem
ber, 1979. The panels were
shipped to the club on loan
from the Jet Propulsion Lab
in Pasadena, Cal iforn ia. in
late February, 1980. (W ho
says government can' t re
act quickly?) The PVs were
part of a DoE research-and
development prog ram to
improve PV technology and
reduce production costs.



Photo B. Pboso votts ic arra y. Frank Troutman W B3CLF helped ins tall the array on the side
of the shack.

he PV a rray consis ts of 14
tdividual panels, made by
ensor Technology Corp.,
ac h about .Sm X .6 m X
Hm, a ttac hed to a 1 .3m
( 23 m fr ame made of
re ssure-treated lumber.
he fram e is fa stened
irectly to the south side of
ne repeater shack at a 53 0

ngle (from the horizonta l)
vhich will optimize electric
e ner ation dur in g the
vinter. Each panel is rated
bout 18 V at 0 .55 A, and
dth the panel s connected
:I parallel , the a rray was ex
ec ted to produce a bout 18
I at 8 A (at noon on a sunny
lay).

Output voltage fo r thi s
ia rticular panel is some
vhat temperature-sensit ive ,
Jut at a consta nt tempera
ure. it is fa irly indepe nde nt
)f cu rre nt d raw up to the
a ted current, whereafter it
ail s ve ry ra p id ly to a max
mum short-circu it val ue of
)62 A per pane l. A check of
xr r 14-panel array showed
1 maxim um short-circu it
current of 8.7 A. Even on a
re rv cloudy da y, the array
aroduces a bou t 0 .5 A ,
...... hic h is more t ha n ade
quate to provide the repeat
ers standby c urrent draw of
around 300 mA.

The 14-pane l array is ex
oected to produce a lmost
WO Watt-hou rs du ring a n
avera ge Dece m ber da y,
while in June it sho uld be
almost twice that amount.
The array co nverts o nly
about 6 percen t of the
sunlight fa lli ng on it in to
electric energy (ac tu a lly the
individual cel ls a re about
10-pe rce nt eff icient. but
there is cons iderable ope n
a rea be tween each ce ll in
the pane l). This should be
suff icie nt power to run the
repeater without auxiliary
power, year-round , hopeful
ly for the next 10 yea rs, the
panel se rvice-life design
goa l.

Power Cond itio ning and
Storage

Since the repeater re 
quires 12 V dc a rou nd-the-

clock, a nd the arra y pro
du ces 18 to 25 + V dc for
only part of the 24-ho ur cy
cle, so me sort of power
co nd it ioning and energy
storage system is needed . A
simp le system was designed
to provide high reliabili ty
and efficiency at a low cost.
It cons ists of a 16 V (13
ce ll, 2Q-A h) prima ry nicad
battery storage module,
c ha rged d irectl y by the PV
arr a y through a n over
c ha rge protector. A 12-volt
(60-Ah) seco nd a ry-sto rage
a u t o b a t t e ry is diode
isolated from, and trickle
c ha rged by, the nicad bat
tery.

A clock a ttached to the
transmitter mea sure d an
average d a il y tr ansmit time
of about two hours. At a
transmit c urre nt of 3 A, the
a verage da ily transmit
power is 6 Ah, and at the .3
A sta ndby level , another 7
Ah is consumed. Thus, the
total a verage d a ily power
consum ption is around 13
Ah a t 12 V de (1 56 Whlday).
Wh ile the a rray output of
400 W h would appea r to be
more than suffici e nt to
power the repeater, there

are major energy losse s
built into the system whi ch
must be taken into account.

Batteries are less tha n
100-pe rce nt efficient, a nd
the trickle-charge c ircu it
d issipates an a ppreciable
amount o f energy. If we
assume an average battery
eff iciency of 80 pe rce nt
and a trickle-charge ra te of
700 mA, we end up with o n
ly a bout 1 70 Wh be ing
de livered to the repeater,
wh ich just sli ghtly exceeds
its anticipated demand of
156 Wh/day . It must be re
membered that this was ca l
cu la ted for the worst part
of the year (Dece mbe r), a nd
in a ny eve nt, the fully
cha rged 12-V b a tt er y
should have enough capac
ity to run the repeater for
a t least four consec utive
cloudy da ys.

Du ring the design and
testing of the powe r-con
ditioning and s t o r a g e
equipme nt, it was found
that current and compre
hensive techn ical informa
tion on lead-ac id and nicad
batte ries was very di ff icu lt
to obtain. Building a bat
tery-charging c irc uit ma y

appear a t first to be a sim
p le ta sk. But to build one
that does no t da mage the
battery, serio us ly degrade
its pe rfo rma nce , o r doom it
to an early death is not real
ly as stra ightf o rward as o ne
might expec t.

An excellent handbook
has just become available
o n thi s top ic ent itl ed
Handb o o k for Batt er y
Storage in Photo vol taic
Power Systems, February,
1980. The 12o-page hand
book was prepared fo r the
Department of Energy by
Bechtel Na tiona l. lnc., a nd
contai ns a wealth o f e ng i
neering data o n mo st types
of rec hargeable batter ies. It
includes a section on ad
va nced batter ies now under
development pri ma rily for
e lec t ric ve hicle a p p lica
tions. The handbook is well
referen ced and includes an
exte nsive list ing of battery
manufacture rs, su pp lie rs,
a nd developers. A limited
number of copies are ava il
able at $9.95 (incl ud ing
handling a nd post age)
from: Moonraker East, Pub
lications Department, Box
117, Riva MD 21140.
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we are dealing with a very
new product o nly recently
available in the market
place, and it is probable
that PV appli cations will
grow rapidly in the coming
years, especially if antici
pated tenfold PV cost re
ductions can be achieved .

Photovoltai c cel ls have
much in common with tran
sistors and uti lize sernlcon
ductor technology to co n
vert light into electricity.
They cons ist of a junc tion
of semiconduct ing material
formed by one of three
methods: (1) add ing im
pu rities (dopants ) to one
side of a pure mater ial
(homojunction); (2) joining
two dissimilar sem iconduc
tor material s Iheteroiunc
tion); (3) join ing a semicon
ductor to a metal (Schottky
jun ction).

The co mbina tio n of ma
terials creates a potential
d ifference across the junc
tion, with the mater ials on
each side of the barrier hav
ing different e lectrical cha r
acteri stics. One side has ex
cess negative charges and is
ca lled n-material. while the
othe r side has excess posi
tive charges and is ca lled
p-materia1. Absorption of
li ght in the semiconductor
energizes the negative and
po s iti ve charge s a n d
creates an electrical cur
rent when the absorbed
energy is greater than the
material's energy bandgap.

Fundamental restrictions
of quantum physics limit
the port ion of the sun's
spec t rum wh ich ca n be
utilized by sola r cell s and
the efficiencies which are
ac hievable. Thu s, each dif
fe rent ce ll design has a
unique performance char
acterist ic across the spec
trum of sunlight from ultra
vio le t to infrared . light with
energy below the material 's
bandgap is insufficient to
generate a current; light
with energy abo ve the
bandgap produces energy
equal to the bandgap, with
excess energy resulting in
heat which must be dis-
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PVs: Current Technology
and Future Potential

The principle of the pho
tovoltaic effect was dis
covered by Edmond Bee
querel back in 1893. but
useful energy conversion
devices have been avai l
able on ly for the last 25
years. An early PY app li
ca t ion was in photographic
exposu re meters. The fi rst
breakth rough in PV cell
manufactu re for e lec tr ic
power generation wa s
made by researchers work
ing at Bell laboratories in
1954. Subsequently, high-
re liability s in gle-c ry st a l
silico n PVs were used as an
energy source for U.S. and
Rus s ia n sp a ce veh icles
thoughout the 1960s. A few
terrestrial PV devices were
ma rketed o n a trial basis as
early as 1959 using silicon
ce lls re jec ted by the space
prog ram as not meeting
NASA's htgh-reliabilitv re
qu irements, but the first
PVs designed spec ifica lly
for terrestrial use were not
produced unti11973 . Thus,

and we should know much
more about the rel iability
of our sola r-powered re
peater in a year or so.
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cycli ng a nd are far more
resistant to damage from
overcharging.

3) The two-battery cir
cuit prov ides an almost
cons tant supply voltage to
the repeater by continu
ously tr ickle-charging the
lead-acid battery a ro und
the clo ck, not just when
the sun is out .

4) The two-batte ry ci r
cuit design appears to be
much more fail -safe in that
a regulator failure would
not cook the lead-acid bat
tery, as it could in the sim
pte circ ui t . Component
fa ilure in the two-battery
c ircu it like ly wou ld result
in a decrease in repeater
performance noti ceable
over a period of days,
allowing t ime to correct
the problem ra ther than
res ult ing in a sudden com
plete repeater fail ure .

This last conside ra tion is
an importa nt fa ctor in the
operation of our repeaters,
since routine inspection of
the system is limited by the
req uirement t ha t someone
must cl imb the 10m struc
ture, and thus periods of
unattended operation of a
month or more a re expect
ed . But this is al l just theory

Fig. 1. Diagrams of PV module.

1) The lead-ac id auto
battery would discharge
continuously at night due
to the power demands of
the repeater, with the ter
minal vo lt age fall ing to
about 11 .5 V by dawn. The
PV array wou ld then start
to charge the battery with
currents rapidly increasing
to a lmost 9 Amps and, as
the battery attained fu ll
cha rge, its term inal voltage
would cl imb to about 15 V.
This wide swing in su pply
voltage wa s not considered
conducive to stab le repea t
e r operation, or to extend
ed battery life.

,
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2) Nicad batter ies are
much better su ited for
repea ted charge/d is cha rge

Des ign Conside ratio ns
A si m p l e co ns t a n t 

voltage cha rging c irc ui t
wa s co ns id e re d, which
would have elim inated the
need for the 16-V nicad
battery by connect ing the
PV array directly to the
12·V auto battery through
a regul ator. While the
overall effi ciency m ight
have been slightly better,
the design was rejected for
several reasons:
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to locate our repeaters at
sites which offe r better
cove rage, but whic h other
wise may not be usable
because of a lack of elec
tricity . PVs with battery
storage a lso provide a
much greate r degree of
com munica tions reliability
dur ing local emergencies
accompanied by co mme r
cial power outages (as is
oft en the case). Although
many repeater clubs are
eq u ip pe d with auxilia ry
generators, it is often not
easy to find a member who
is wil ling (or able) to hu rry
over to the repeater site in
the m idd le of a flood or
blizzard, sta rt up the gen
e rator, and keep it running
during a n extended power
o utage.

At t he present time, high
cost is o ne of the major
problems hindering use of
PVs by amateu rs. Eventual 
ly, pr ices will come down ,
but it will take a number of
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full spec trum o f sunlight.
then reradiates the energy
a t specific wave length s
which match the optimum
operating bandgap of the
c e ll. Ultim ately , 30- to
50-pe rce nt efficiencies a re
ex pec ted.

; c
••,
•O.
•• •,
•a •

Fig. 2. Power cond it ioning and storage circuit.

c

c

Fig. 3. Specifica tions o f obotovo tteic arra y.

Much of the R-&-D effort
on concentrating PVs has
been privately supported,
and it is st ill too ea rly to tell
jus t how much of a com
petito r they will be to flat
plate non-concentrating op
t ions. But the overa ll trend
is plain; the imm ense poten
tia l of PVs is no longer just
theoretical. and the ques
tion now appears to be one
more appropri ately stated
in terms of how long will it
ta ke PVs to capture a sig
nifica nt marke t share.

Pho tovo lta ics and
Repeale rs

The use of PVs to power
amateur repealers prov ide s
us with new opportunities

c

c

c

example, a t a PV module
pr ice of S10/wp, the cost
wo uld amou nt to S60,(X)()
just fo r the PVs, and the in
stallation, energy storage,
and power cond itioni ng
eq uipment wou ld be extra .

Tha t is prec isely why the
Department of Energy is
spe nd ing ove r a billion
dollars on a lQ-year pro
gram to develop the tech
nol ogy and produ ction
tec h n iq ues n e ed ed t o
reduce the cost of PVs to
$SQ-$1 00/Wp by 1986. By
then, ut il ity e lectric rates
will be conside rably higher
and PVs should be able to
compete on a sound eco
nomic basis . But wha t a re
Doli's chances of pulli ng
thi s off , you m ight as k? O f
co u rs e, n o o ne reall y
knows, but DoE is fairl y
co nfident that the price
goal can be ac hieved . So
much is happening in the
PV field (advances in com
pe ting cell materials such
as silicon, cadmiu m sulfide,
ga lliu m arsenide, encap
sula tion improveme nts,
bette r and lower-c o s t
manufac tur ing techniques
being devel oped) that it is
jus t too ea rly to attempt to
se lec t the best technology/
manufacturing mix . The
next few years may bring
se v e ra l m ajor break 
throughs in PV mater ial
technology provid ing low
er-cost ce lls and in develop
ing ce lls with m uch higher
effic ie nc ies .

O ne particu larly promis
ing aven ue of PV research
involves the use of lenses o r
reflectors to concentrate
the light striking the PVs.
Conc entra tions eq uiva lent
to many thousands of suns
have been tried with very
encouragi ng results. A re
cent brea kthrough was
achie ved with o ne type
whic h is ca lled a thermo
photovoltaic cell , wh ic h
reached an efficiency of 26
percent . Th is part ic ula r
de v ice ut ilizes conce n
trating mirrors to focus the
light o n a spectra l con
verte r whi ch abso rbs the

sipa ted . The direct-current
electricity tha t is produced
is collec ted by a contac t
grid impri nted on the su r
face of the celL

The capability to control
the energy band ga p and the
electrica l characte ristics of
the mater ials on each side
of the barri er is fundamen
ta l to the sc ience and art of
photovoltaic ce ll design .
Parti cul arly for terrestrial
photovol taic s. the techni
ca l problem is to construc t
and cont rol these soph is ti
cated mate rial cha racte r
istics in a mass-production
process .

Ma nu factur ing of the
cel l, or a modu le (panel) of
cells, is co mp le te when
anti-reflection coa tings and
protective en capsul ants a re
applied . Single-layer anti
refl e ct ion coating s c a n
red uce ave rage refl ecti ve
losses from 40 percen t to as
little as 10 percent, and
dou ble-layer coa tings can
furt he r redu ce ref lec ti ve
losses to about three pe r
cent. G lass, plastic , o r
silicone encapsulants sea l
the panel of ce lls agai nst
e nvi ro n menta l e lements
and are a key factor in
determining the useful life
of the ce lls. The output of a
te rrestria l so la r cel l in peak
Watts (Wp) depend s o n the
dail v inso la tio n in e ach
loca tio n.

On a clear day, the sun's
energv reaches the Earth at
arate of abou t o ne kilowatt
oe r square meter. This is
equivalent to the energy
:onta ined in a gallon of
gasoline for every 10 min
rt es the sun shines on an
area the size of a tenni s
court . Even with the low ef
iciencv of today's sola r
.ells (say, 10%). 60 squ are
neters of ce lls with ade
juate sto rage under opti
num condi tions can pro
'ide the needs of an aver
rge sing le-fami ly reside nce
6 kW p , 700 kWh per
non t h ). Un fo rt u na t e ly ,
uch an installation would
re fa r too expens ive fo r a n
.ve rege homeowner. For
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The federal cost of a pro
gram to solar-power 1000
repeaters based on today's
PV pri ces and a col lec tor
system si m i lar to ou rs
wou ld be less than $5
million. This is a pretty
small part of a bi ll ion-dollar
PV program budget. and
not only that. the real
benefit the nation would
gain from such a program
would far outweigh its very
modest cost. So how about
it, ARRl, is anybody there
in Newington li stening?

throughout the country, to
strengthen t he nat ion's
emergency preparedness.
The Federal Emergency
Management Administra
tion, in cooperation with
the Department of Energy,
might provide the PVs at no
cost to repeater clubs as
part of the PV accelerated
comme rcialization p ro
gram. The whole program
could be coordinated at the
user end by the ARRl.

years, and in the meantime
our repeaters will remain
dependent o n externa l
power. This is a situation
w here a l ittle c reative
groundwork could be of
great service to amateur
radio . Here's how: The Con
gress is very anxious to ac
celerate the commerciali
zation of PVs and for the
past few yea rs has ap
p rop r iated mil l ions of
dol lars over and above
agency req uests with the in
tent of sti mu lati ng PV
manufa cture and use. But It
is not always easy for the
admi nist ration to effective
ly utili ze al l of the fund s;
hence, most deservi ng PV
pro jec ts have been wel 
comed with open arms.

Amateur rad io spokes
men could approach the
n ew l y -c re a t e d Fede ral
Emergency Management
Administration with a pro
posal to solar-power a
n u m b er of repeate rs

IN TENNESSEE, CALL 90'-452·4276
MONDA Y - SA TURDA Y 8:30-5:30

FOR YOUR SPECIAL.

er iI I W
ARlilie r / '\... '"',.
SUp II_ '- . ,

rJ c.
MEMPHIS, TENNESSEE

Writ e: 3202 Summer Ave., .Memr:flis, Tennessee 38112

(A) Complete Service Facili t ies
(B) Good Deals on most Brands
(e) Shipping wit hin 24 Hours
(0) All inquiries hand led by Act ive Hams with

over 20 years exper ience in ham radio
CALL TOLL FREE

1-80 0-238 -6 16 8

NO MONKEY BUSINESS!

STOP RF
SPILLOVEI

* YOU ASKED FOR IT *
A COMPLETE REPEATER STARRING
THE MARK 3C SUPERCONTROLLER

MARl< 3CR fIIE PEAT£Jl
1_ 220 $1595.
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eM' « wrttI for IpKttIcattons
MICRO CONTROl8PECIAUTIEI (117) 372 'U2

23 11m Peril. Qro..11McI. .... 01134

Brings you the
Breakthrough!

New Toll Free Order Number:
(800) 421·6631

2050 S. Bundy Dr., Los Angeles CA 90025
. 213/417.6701

931 N. Euclid, Anaheim, CA 92801
714/772·9200

You may be losing up to half the available
output from your vertical gain antenna
because of RF spillover. The amazing
AEA lsopole with unique decoupling
design. v irtually eliminates RF spillover
and can help you multiply your power
in all d irections on the horizon relative
to an ideal half-wave dipole. or end-fed
non-decoupled "gain" antennas.
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MOOEL II HOST I/O SYSTEM
F,om the original iulhor ot tile TRS-SO HOST and IERM
systems ,n tile RAOIO SHACK "COMMUNICATIONS
PACKAGE"' . Th,s system alows tile lull control 01 tile HOSI
'acility by your BASIC Plogram. Set tile number 01nulls to
be senl ilter a OR. set a commarn.! kne to be executed II
urner IS lost .turn HOSTon and oil,SWitch toChannel Aor B
as desired. enable and disable the alll ilty 101" tile remote
lermlnal to "BREAK"' BASIC. Idenlll"y whet lle r a charactl'l
came 'romtile HOST'Skey board or Irom theREMOTE'S and
more , No knowledge 01assembler needed. All optionS may
be accessed hom BASIC or ASSE MBLER. Complete With
detai led dcccmentancn Don't isolate your Model II , let
outside terminals access It 'Scomputing DO wer.
M()(Iel II with IRSDOS 1,2 $1 79 00
M()(Iel II With TRSDOS 20 $199 00

MAIl/FILE SYSTEM
Ims IS the name. address. phone num ber data base
manager that has set the standard by which other Systems
are compared, rms systemcontacts advanced ed,tlng and
output capabil ilies The TRS-BOModel l system will ha nd le
up to 600 records per lile, while the Mooel ill semen Will

handle up 10 USOrecords and the Mooel II Will ha nd le
2500 records pel f,le. All ~el$lonS are hie ccmpatabte and
mnnnm constanl sort ,ndeleS on both NAME and ZIP
CO DE In ternalional PHONE numbers and l iP COD ES are
supported Thousands 01 code ccmbnacos are a~ ll la ble

Tile Mooel l! ~erslon alsolias a "word processo( ' type input
edltOf ind las! assembler sorting. Complete dcccmentatcn
rs Included w'lh each verSIon of MA IL/ Fll t
Mooel I VerSIon S 99.00
Mo<lel il l VerSIOn . , ••.•••.•......••...• $149.00
Model II VerSIon ••...•• , • .•.. _. . . ... $199.00

ULTRA TREK
IhtS rs an 1M new concept for tillS type o! game, and
compares to tile olllers I, ke chess compales to cl\ecktfS
ULTRA·TREKIS a comple_, Iog,ul game, Intended lor the
senous contestant. It IS doubllulthat yOU w,11ever masttl'
tfllS l ame, but you w,. certa,nly enlOY Irvmg' ThISprogrim
reQu,res a IRS-BO leeel II. 16K01" lIlOI"e. l he program 1$

w"nen totaRy In BASICand uses 15.5K01 RAM.
Model I & Model III VtI'soon

(u ssetle onlyl _ $14 95

galactic software ltd.
• 111_ 01 liS & ws. In(;

11520 N. Pert Wash ington Rd<;~i~
MeQuon, Wisconsin 53092
(414) 141 ·8030

Handie

MORE'POWER TO YOU!

INVENTORY MASTER
Tiled 01 be,ng a sla ~e to an out·ot·cont'oI ,nventory' le t
GALACTIC'S INVENTORYMASTERput you In controlol 'f1lur
In ~entory . INVENTORY MASIER operates on a TRS·SO
Model l and Model lll4SK d,sk system(M,",mum ot 2drll'l'S
w'th upabl.tles of up to 4 dllvtsl Dnve spannlni
capablhtll'S allowyou 10track2700 In~ntory ,tems Witha4
dn~ system 15100 Items lor me Model Ill). UnIQue
machIne language SOI1 alows lor Instantaneous ,tem
Wlst'rtJon (apprOl 15 SKOnds w'th 2700 Items In systeml
Item access un be Immed,ate USing system·supplied
cont,oI numbefl. Modeled alttl' a PlO1Ien ma,n·llame
system cost,ng tens of thousands 01 dollars Complete
add /edll1delele upabilrtll'S supported P1icement 01
orders un be machlne·geneuled as well as \IStI .
gentll ted. with ed,tlng upabl ~Ill'S . Full reporl-ienerator
,ncluded. h QIIISltely documented
Model I Vet SIOII $1 59 00
Model 111 Ve,sion $2~ 00

STOCK MARKET MONITOR
reu day to day market momtor ISdesigned lor me acb~e

tr ader, Ihe syslem will track the perfor mance ol an Issue
aga inst the mar kel as well as agamst Itself. The package
comes With complete cccumentatcn and eJplalnahons of
Ihe for mulas Ihat are used by Ihe program, Ihe syslem IS
ua,la ble for the M()(Iel I and the M()(Iel II I IRS· SO,
Model I and III eessene ~erSlOn $89 00
Model I and III d,sk vefSlO n •••••••••.• ,... $9900

MASS /MAIL SYSTEM
rms IS the NA ME and ADDRESS system tor subscupt,on
control or large mailing IISIS It w,11ha nd le up to 10,500
records, With a worst access ti me 01 less than 15 seconds
and usual access 01less than one second, All adds,deletes,
and edits Ire Instant for the operator and are tfeo
cempteted later In a "balch monito r". ExtenSive documen
tation and ongoing support ,RequiresTRS·80 Mooel II and 2
diskunves min im um. Contact GALACTICduect for deta,led
specmcauons and prices lor your exact needs.
M()(Iel II Vers ion Conlact GALACTIC for Puce

KLM's NEW MA-35BL
Power Amplifier

35W out, Preamp, Nicad Charger!

KLM, P. O. B Oll 816, Morgan Hill , CA 95037

ECAS 4.0 (Editor/ Assembler)
IIIISIS the hl ghl"y i ccla,med "USERORIENTED "' -'ssemble'
tor the IRS-80 Mooel ll byGAlACIIC.LOjljed w,lh 'eaM es
such as a5Sl'mbie 10 memory, blockmove, linkto debuuel ,
default hlefTamlng,. reeerse ~ideo ed,t,ng. ..a,mstart entr y
and much more, Now the p'ogrammer can w"te.assemble.
test, and debug il,s code wlthollt eve, lta ~lng EDAS
ECAS 4 0 . ,th complete manual (120 pages)
Model II VerSion . . . .• .. Was $22900

NOW ONLY $1 79 00

Goodies from GALACTIC
Specialty Programs for

TRS·80 Model I - II - III

$4.50
1.50

Total $6.0 0

Cal1bool< Map library
Shipping

Here 's an offer you can 't refuse! You
receive three, information-packed, Ama
teur Callbook maps, fo lded, plus the
World Atlas for on ly $4.50 plus $1.50
shipping and hand ling. If purchased
separately, total value01map/ atlas offer
would be $7.50 plus shipping, You save
$3.00 and get these invaluable rad io
amateur aids!
1. Prefix Map of the World , folded ,

World-wide prefixes. Shows an-zone
map on one side, 90-zone map on the
other. Size 40 · x 28·

2. Map of Nonh America , lolded ,
Includes Central America and Oanb
bean to the Equator. Shows call
areas, zone bounda rres.prefixes, etc .
Size30 ·x25"

3. Greal Circle Chan of World, folded
Centered on 40" N, 1000 W. Shows
cities, latitude, longitude, great circle
bearings and more! Size 30 · x 25 ·

Plus special FREE bonus!
The Callbook 's own Rad io Amateur
World Atlas , FREE with the purchase of
the 3 maps. Contains eleven lull color
mapsof the world , lookingat things from
the radioamateurspointof view.

~ Special Offer!
.~. . Amateur Radio

. Emblem Patch
........... __ only 52.50 prepaid

~us on blue Iltld . rt<l Ietlenng 3' wide.
J' high , Great on jitke!s and caes. Sorry. no ca.
ltners. ORDER TDDAYI

FREE!
RADIO AMATEURS

WORLD ATLAS
with purchase of famous

CALLBOOK
MAP LIBRARY!

On* !rom your Iil_ """"lWCS dNlIr or C_1Itl1tom tI\f
lMoOi'S"* All Oorect llfOIrS _ $1 ~ O laf UIoppI"lI -.no.s
rescIeftl5 _ ~~ s.s Tao
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Transmitter Tune-Up
for Blind Hams

- an audible indicator for power out

~r--- - - --- --~----l, ,, ,
I I ~ H. I~H. I, '
I '
I' J- , 'i I ~;:~ I 0C0 ~ ~ !
L ..J

voltage. This vo ltage would
be used to drive a voltage
to-frequency converte r. Af·
ter looking at h is converter
with it s three trans isto rs
and two transformers, I de
cided to build a mo re up-to
date ve rsion to go with the
new coup ler.

The aud ible tuni ng aid
described in th is article op
erates on the assumption
th at m aximum power trans-

l.Jm('~ 0 IJlJmf'y WA4LBX
-Ill, LiJ/..('\!de Drive

I IOf('nc(' AL ,/ ,h /Il

B lind hams have used a
va riety o f devices to

tun e their transmitters, w ith
the convers ion of visual in
dications to aud io tones be-

ing the most com mon ap
p ro ach. A b li nd fr iend .
W 5KUY, recentl y asked me
to bu ild a coupler to insert
in his coax to sample the rf

)

"
(

Phoro A. Complete audible tuning aid.
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Fig. 1. Rf coupler. T1 =60
bifilar turns #30 enamefed
wire. center-tapped, on an
Amidon T-68-2 toroidal core
(see text).



Photo B. Assembly details. Vo/tage-to-frequency converter is on left. rf coupler is on right.

Fig. 2. vo ltege-to-irecuencv converter schematic.

...

.0<

I
. 9 v DC

tanc e between the wiper
and ground, approxim ate ly
20 Watts of output power
from the transmitter will be
gin to lower the au d io tone
from the co nverte r, and 100
Wa tts will lower it to about
1 kHz. If highe r power is
used, adjustment of Rl will
se t the tone to a usable fre
q uency.

All parts for the converte r
are mounted o n a printed
circuit boa rd with the ex
ception of R1, R2, the pow
er switc h, and the speaker .
An etc hing pattern fo r the
circuit board is shown in
Fig. 3. Alt ho ugh I used a
panel-mounted potent iom
eter fo r R2 (the volume con
trol ). a pr inted ci rc uit type
can be used with only a

, ------------------------.
"''00

'"
• •00,_

". • ,
•

'"
,~". • •

eec

1• •

converte r is ho used in a
util ity box measuri ng 3-1/4"
x 2-3nb" x 4". Fig. 2 shows
the ci rc uit of the converter.
Voltages between 1.7 and 9
vo lts applied to pin 5 of the
555 timer IC cause the osc il
la tio n frequency to vary.
With the values given, the
frequency o f oscillat io n
will be about 10 kHz with
less tha n 1.7 vo lts applied
to pin 5. As the voltage is in
c reased above 1.7 volts , the
frequen cy of oscillation will
dec rease in a linear fashion
unt il the voltage reaches 9
volts, at which point o scilla
tion will stop.

Pote nt io me ter Rl con
trols the voltage reaching
pin 5. When Rl is adj usted
to place maximum res ts-

"',~

a snug fit. You now have an
rf transformer with the cen
ter wire constitu ting the pri
mary and the seco nda ry
consist ing o f 120 turns, cen
ter-ta pped.

Mount a three-lug termi
na l strip in the center of the
large side of the box and a n
RCA phono jack and ground
lug set in t he end opposite
the S0-239s. Solder t he cen
ter wire of the transformer
to the center termina ls of
the SO-239s. The cente r tap
of the seconda ry is so ldered
to the center grou nd lug of
the termina l st rip, and the
ends of the secondary are
wrapped around the two in
su la ted lugs.

A 1N34A d iode is con
nected from each end of
the seco ndary to the center
termina l of the RCA jack,
with the ca thode band of
eac h d iode positioned to
wa rd the RCA jack. A 4.7-uF

•
35-volt electrolytic or tanta-
lum capacitor and a .001
disc capacitor a re also co n
nec ted from the center of
the jack to its gro und lug,
and all joi nts are soldered .
This completes the couple r,
and the other half of the
minibox can be attac hed.

The voltege-to-f req uencv

fe r from the t ransmitter to
the a nten na will occu r
when the transmitter is
properl y tuned. Rf power is
sampled by insert ing a cou
pler simi lar to the ones
found in wattmeters into
the feed line followi ng the
transmitter o r linear ampl i
fier, if o ne is used. The cou
pler is co nnec ted by a
length of shielded m icro
phone cable to a voltage-to
frequency converter con
structed around a 555 timer
IC

The ci rcu it fo r the rf co u
pler is shown in Fig. 1 . It is
built in a 2-3/4" x 2-1/8" x
1-5/8" minibox. Two S0-239s
are mounted next to each
othe r in the sma ll end of the
box (Photo B). A two-inc h
length of cente r co nd uctor
and inner insu la t ion from a
piece of RG-8/U is prepared
by removing a half inch of
insulation from each e nd
and bend ing the bare wire
at right angles on each end,
so that it fit s into the center
contacts of the S0-239s.

The rf tr ansfo rmer is
wound on an Amidon T-68-2
core . To make the trans
former, take two lengths of
1130 enameled wire, each
five feet long, and twist
them together with about
five turn s per inch. Wind 60
turns of this twisted pair o n
.he core. You will fi nd that
30 tu rns will fill the core
vhen the turns are even ly
.pa ced. When these tu rns
Ire on, continue winding
he remaining 30 turns over
he fi rst layer until all 60
urns a re in place. Tri m the
ends to abo ut th ree inches
md untw ist t hem back to
he core .

Scrape the insulation off
,f all fou r ends to wit hin an
-r ch of the core and loca te
he sta rt and fin ish ends of
ech wire wit h an o hmme
er. Twist the sta rt end of
ne wire and the finis h end
f the other together to
orrn a center tap. Slip the
oroid over the wire from
te RG-8/U that you previ
usly prepared; it should be
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is non-directional. so either
50-239 may be connected
to the transmitter input.

When the power switc h is
turned o n, a high-pitc hed
tone will be heard from the
spea ke r. Adjust R2 for m ini
mum usable volume to pre
serve battery life . Apply
transmitter power and tune
the transmitter for the low
est tone pitch from the tun
ing aid . For power levels up
to 100 Watts or so . Rl
should be set to minimum
re sista nce between the in
put and pin 5 of the Ie. If
the tone stops during the
tuning procedure, advance
R1 until a h igh-pitched tone
is reestablished. When fur
the r tuning of the t ransmit
ter results in no furthe r low
ering of the tone frequency,
the transmitter is tuned for
maximum output and is
ready for use.

1hope this tun ing a id w ill
hel p amateurs with visual
limitations to enjoy the ir
hobby more. Other uses o f
the voltage-to-frequenc y
converter can be made
(suc h as audible voltmeters
and other test instruments)
with c ha nges in the input
c irc u it ry . I would be inter
e ste d in hearing of suc h
uses which o the rs find for
the co nve rte r. .

Pan, List
Component Radio Shack

Pan Number
5O-uF, 35-volt capaci tor 272-1027
D.l -uF dipped mytert capaci tor 272·1069
O.OOl·uF disc ceramic capacitor 272·126
4.7-uF 35-volt capacitor 272·1 012
100k-Qhm potentiometer 27l-(l92
1CJOO.Ohm, 114-Watt resistor 27l-(l23
47ClO-Ohm. 114-Watt resistor 271.Q3()
6800-0hm, 1I4Wait resis tor 271·.032
1N34A diodes 276-1123
1N914 diode 276-1122
555 Ie 276-1723
OPOT switch 275-614
Battery clip 27~325

2-1/2" speaker 40-247
SO·239 278-201
RCA phono jacks 274·346
Miniboll 27~235

Utility boll 27~251

The T-68-2tOfoid core is available from Amidon Asso
ciates. 12033OtsegoStreet, North Hollywood CA91607.
Radio Shack does not stock a 5QO.Ohm panel-moun t
potentiometer. If the circuit board is modified for a PC
mount pot, part number271·226 may beobtained from
Radio Shack.

I mounted the circuit
board by removing the
sc re w from the le ft rea r
foot of t he cab inet and
d rilling out the ho le to clear
a 6-32 bolt . 1 then reat
tached the foot with a
1-inch-long &.32 bolt and
nut. I ra n a nother nut about
halfwa y down the bolt, put
the ci rcuit boa rd on t he
bolt, and tightened a third
nut on top of the board. Be
sure to sc ra pe the paint
away from a round the in
side of all mounting ho les
to ensure good electrical
contact. The battery is fas
tened down by making a
loo p of mask ing tape with
the sticky side out and
pressi ng it between the bat
tery and the bottom of the
cabinet.

As with any c o nst ruct io n
project today, finding the
parts is a major pa rt of the
jo b. Most of the pa rts are
availab le at Radio Shack.
and I have added a parts li st
with Radio Shack part num
bers where available to aid
in locating the parts.

Operat ion of the a udible
tuning aid is very sim ple .
Just inse rt the coupler in
the antenna feedline and
connect it to the converter
with a shie lded cable to pre
vent rf pickup. The coupler

•
1 ""~....

,..,.
/ "'01tJ "
l("~

f-o>
,

"0.
0

C2 is either electrolytic or
tantalum.

Since I did not want any
bolt heads showing on the
outside of the cover , I
mounted the speaker by
fastening it w ith ho t-me lt
glue. I cut a 2" diameter
hole in the cabinet top with
a wing cutter in my electric
drill. Next I glued a piece
of perforated a lu minum to
the inside of the cabinet.
painted it. and then glued
the spea ke r to the under
side of the cabinet top .

Dode Radio Club presents
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Fig. 3. PCB tavout and parts placement
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• FREE PAR KING
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minor modif ication to the
c ircui t board. Input voltage
from the coupler is through
an RCA phono jack on the
rear wall of the enclosure
along with R2 .

The DPDT switc h sho wn
is necessary to remove volt
age from pin 5 of the Ie
when the converter is not in
use. I failed to remove the
input voltage while bread
boarding the circuit, and
the Ie got very hot in a
hurry . The resistors are all
1/4 Watt. (1 is mvlartwand
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You'll find a wider selection ofham bargains
, . .and lower prices in 73, because 73 's
readers buy far more than readers of other
ham magazines,

Have you ever wondered
why the best ham bargains
are advertised in 73?

Wayne Green

THE LEADING EDGE ALL OF THIS IS MADE POSSIBLE BY YOU

That should n't come as a surprise to you ... For twenty
years we've been publishing more construction projects and
articles than any other ham magazine, so it is natural for
the active ha ms to read 73 . . . and buy from the ads.

The readers of 73 catch the leading edge, through side
band in the early 60's, then solid state in the mid-Sa's, FM
and repeaters in the early 70's ... SSTV, ATV, RTTY and
all other special modes have received more coverage in 73
than all other ham magazines com bined.

All of this is m ade possible by you reading 73 and getting
your fr iends and club members to subscribe to 73. I admit
that we' re not really pushing the radio relay of messages,
since that is more geared to the 1920's than the 1980's and is
more likely than other activities to cause troubles with
foreign governments nervous about potential lost telephone
revenues. We' re looking toward the 1900's, with over one
m illion hams in our country using sta te of the art com
munications techniques to keep in touch with hams
worldwide.

NEXT YEAR WE'LL BE PUSHING .. . YEAR 2000?
In the next year or so, we'll be pushing for amateur

experimentation and p ionee ring w ith nee.... modes of com
munications, via computer, automatic identification,
sa tellite, wideband techniques, synchronous detectors,
time slici ng. Never before was a point in time so exciting to
contemplate , and with 73 you can kee p up with the new
ideas and changes .

We'll also be pushing for increased pre...sure on the FCC
for better and more responsive rul es, for a return to a na
tional growth and for amateu r rad io development in as
many of the emerging nations as possible.

W hat will amateur rad io be like in the year 2000? We
can' t really even imagine, except that we know it will he
differen t from 1980 ... probably as different as amateur
radio is today from what it was in 1960 , when n .i and
repeaters were all but unknown , and AM was still going
st rong on our phone bands. A frequency synthesizer re
quired over a hund red tubes and radloteletype ci rcuits
were la rger than the printers. You can be sure that 73 will
be in the vanguard of the developments to come .. . repor
ting on them and giving you the information so you can
participate.

Name _

Address _

City State' Zi p, _

Canadian $27.00/1 year only, US funds Foreign $35.00/1 year only, US funds

Please allow 4·6 weeks for delivery.

73 Magazine . PO Box 931 . Farmingdale NY 11737 311B6

o Renewalo New Subscriptiono Bill me for one year o f 73 at $25.00
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MFJ-732

$691';"..,
:\1FJ-732 Puts more presence in SSBI
Al\-IIFM volce comm unica tions, brings
more signals out of the "mud."
Easy to use, just push up to 4 buttons.
to-pole (5-slage) ci rc uit with Chebvshev
superfast roll-off (up to 58 dB/octave): First
button: On/Off-Bypass. response 300-3000
Hz; second: 500 Hz lower cutoff; third: 2200
Hz upper cutoff: fourth: 1500 HI. upper
cutoff. Built-in speaker. 2 watt amplifier.
LED. 9-18 VDC or IJOVAC with optional
AC adapter ($7,95 +$2). 5x6x IoW',

NEW MFJ DXer's Communications
Filter

MFJ-812 $29f+~4) MFJ-810 $2
New low cost VH F operating: aids.
M Fj-812: Reads S WR from 1-J-170 MHz
to keep you informed about antenna!
feed lines, 50-239 coax conn.
Reads forward & r eflected power at 2
Meters (144-148 MHz)2 scales (30 &3OOW).
Reads field strength levels from 1-170
Mlh. Binding posts provided for antenna.
Easy push-button switch operation.
l\U'j-8to, similar less field strength function.

"" .." . -..
- a dP:c; ::, -. ' ... ,

",n.,~. . Ill'

exciting new ideas from the
world's leading manufacturer of

amateur radio accessories

NEW MFJ VHF SWR/
Wattmeter/Field Strength Meters

MFJ-102

$32~~,

MFJ-1101 MFJ-I100

$19~.~" $14~""J
MFJ·1102

$34~~4)

Deluxe heavy-gauge .063 aluminum case,
finished in black. has easy mounting slots,
Measures IS"L.xH " W x l W'H.
MFJ·1I03, similar but 12 sockets (2 un
switched). one RF'I filter for all.
~tFJ-1l02, similarto 1103 but no RFI filter.
:\t FJ-1I0J: 6 sockets , all 3-prung type. Fuse
protected. 15A. 125 VAC. On-off switch.
Lighted "On" indicator. Lwire 6' power
cord. Steel case. finished in gray hammer
tone. has mounting slots, measures 13W'L
x2WW:dW'H.
:\U'j-IIOO, similar to 1101 but 5 sockets. less
switch. light. and is 8%''L.

Synchr onize with WWV. Now you can
adjust the MFJ clock to WW V accuracy.
FastJSlow set buttons for casy se tting of
time and alarm.
Rig, bright, blue digits are 0.6" for easy
on-the-eyes. across-the-room viewing,
Lock function prevents missening
Solid -sta te circuitry for long life,
Operates on nOVAe , 60 Hz (50 Hz with
simple modification). UL approved.
Handsome styling with rugged black plastic
case with brushed aluminum top and front.
Front has sloping surface for easy viewing.
Cabinet measu res 6x2x3".
Put this new improved MFJ digital clock
to work in your shack.

MFJ-1103

$449 't+$4)

", MFJ-1104

$59;>;\"

The latest in time keepi~ convenience.
Now you can switch to either 24 hour G MT
time or 12 h our Format! Do ub le
usefulness-c-grear for your operating position
and great for other family members to use.
Switch to "seconds" r eadout. For the times
when you need the utmost accuracy.
Switch to In timer. Alerts every 9 minutes
after you tap the button (abo functions as a
snooze alarm).
Switch to "observed" timing. Just start
clock from zero and note end time of event;
counts up to 24 hours and repeals. (requires
resetting clock time after use).
Switch 10 regular a larm. For skeds remind
er or wake-up usc (has alarm-on indicator).

Here ' s the most convenient, most protected
way to power-up radio and computer gear.
M FJ-II04: Va ristor protects against vou
age spikes {worth the investment alone to
guard your transceiver, computer, or SWL
radios.
Individ ual double-pi RFI tilters for each of
J pairs of outlets to completely isolate radios.
computers. and computer peripherals from
interference .
8 sockets, 4 pai rs , all j-prong: the fourth
pair is unisolated and unswitched.
Po p-Out fuse for easy changing (15A.
125 VAC). heavy duty .t-wire 6' power cord.
Lig hted switc h shows circuits are "on,"

NEW MFJ Compact 3 KW Antenna Tuner Has Roller Inductor

NEW MFd·102 24/12 Hour Digital ClockllD Timer

MFJ-989

"===-...,.,) $279~.~ ,.
Meet "Versa Tuner V". It has all the
features you asked for. including the new
smaller size to match new smaller rigs 
only 1D-Y.l Wx4 lhHxI 4W'D
Matches coax , balanced lin es, r andom
wires 1.8-30 MHz.

3 K W PEP - the power rating you won't
outgrow. (250 pf·6KV caps) .
Roller inductor with a l-digit tUniS counter
plus a spinner knob for precise inductance
control to get that 5WR down to minimum
every time.
Built-i n 300 watt , 50 ohm dummy load.
Built-in 4:1 ferrite balun .
Built-in I~hted 2% meter reads SWR plus
forward and reflected power in 2 ranges (200
& 2000 w).
6-position a nte nna switch (2 coax lines.
through tuner or direct. random/balanced line
or dummy load). 50·239 coax conn ..
ceramic fecd-throughs, binding post ground,
Deluxe aluminum low-profile cabinet with
sub chassis for RFI protection. black finish.
black panel with raised letters; ti lt bail:
requires 12 VDC for meter light.

, . UCTS, CALL TOLL FREE

~ 800·647·1800~

For tech. info.. order or repair status. or calls
outside continental U.S. and inside Miss. ,
call 601-323-5869.
• All :\IFJ prod ucts unrond iliClnally Ituarantl.'t'd

for one ~ t'ar t ewept a, nnt t'd )
• Products ordered from \n'J are returnahje

wtthln 30 da ys for fuD refund Oc~s o;hippin~ )

• Add oJtippinl: & handling charJ:t'S in :Imount~

shown ln parentheses

Write for FREE cata l (~, OHr 60 product s

MF.!!I ENTERPRISES
U INCORPORATED

Hox ~9~ ; :\Ii ssi<;~ippi State, .\IS .\9762
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MFJ 941C Versa Tuner II

MFJ· 101

$29~.'",

MFJ·250

$29~,~,
-
, -

-- -
l ,

Ra ted at I kW CW OI' 2 kW PEP for 10
min., half thai for 20 min .• co nr. at ~OO W
CW, 400 W PEP. non -inductive SO ohm
resisto r . qua lity transfo rmer oil (no PCB) .
VSWR unde r 1.2: I to 30 MHz, 1.5: I ,
30-300 MUz. 2:1. 300-400 MHz. Coax
conn.. vent cap., 7 W'h x 6-%" diam.

KW Dummy Load With Oil
~

GMT ClockJlD Timer

300 Watt Antenna Tuner

favorite products from the
wortd 's leading manufacturer of

a mateur rad io accessories

2-f hour, solid-state, b lue 0 .6" d igits . ID
timer sounds every 9 min (abo a snooze
alarm}, regular alarm for ..keds or to awaken ,
power-out/alarm-on indicators, ready 10 use
on I IOVAC, SO-60Hz, 6x2 x3~ .

MFJ·941C

MFJ·484

$84~~,

$139~~

Panel controls : Speed (8-50wpm)/Roconl;
w eight/Memories Co mhined; TonelTune;
Delay (0-2 min. j/Repeut; rotary vo j/On-Otr;
Memory Select; Message Buttons selec t
desi red 25 ch. messages; Memo ry Reset
button.
L'llra reliable solid slate ke)'i np:: grid block,
cathode, sol id state transmitters ( - 300 V. 10
rnA max: +300 V, loomA max ). Operates
12· 15 VDC or 110 VAC with opriunal
adapte r, $7, 95 + $2. Size Xx2x6". 1\t FJ .482.
$99.95. fou r 25 or 50 +lwo 25 ch. messages:
:\l.'J·-Ui I , $89.95. two 50 ch . messages .Ge l
the best seller keyers-Ml-J' 'Grandmaste rs ."

li p to twetve 25 cha racter mes.'3~es plus
100, 75 , so or 25 ch. messages (-W% bits) .
Repeat an) mes.'3~e clln l inuou~ I ~" or wi th
pa uses of up 10 2 min . LEOs show usc .
Record , pla~' back, or cha nge mes.'3~es

insta ntly at touch of a button. Memories are
re-enablc with button or touch of the paddle .
Bui lt- in memory saver - 9 V battery takes
over when power is lost,
Iambic operation with squeeze key, Do t
dash insert ion . Optional RENC Il ER paddle
$42.95 +54 .
Dct-Ijash memc rtes, se lf-complcting, j am
proof spacing. instant start.

• •- - ----= . _. -:-.
•

--

Fastest <;ol'lIin~ .\ lrJ t uner .. . because il has Bui lt-in 4: I balun for balanced linev. I(XXlv
the most wanted feature s at the best price . capacitor spacing
SWR + dua l nUIJ:t' wanmeter 0 00 & 30 .\Ia tches eH~nlh i~ fro m 160-10 m eters:
walls full scale. forward and reflected ' dipoles. in\'ert~ vecs , random wires. veni
power). Sensitive meter me asures SW R cais, mobile whips. beams, balanced and
do ....n 10 5 walh output. coax Jines.
.\Iore Ilexlble antenna ...... itch ~Iecb:! coa x F...as) to use, an~"" here• Me. oures 8, 2 ,,6~.

lines, direct o r through tuner. ran dom wire} has 50-239 connect ors . 5· w a) bind ing
balanced line . or tuner by pas, for dummy posts , finis hed in eggshell wh ile wnh
load. walnur-eramed sides.
12 position efficien t alrw oued inductor for .\IFJ-945. $74.95. like model~ IC but I~ ~~
lower ItN ies . more warts out . ant. switch. Optional mobi le bracket fo r

euher model is 53 .

MFJ 484 uGr a nd m a s t e r" Memory Keyer

MFJ 410 "Professor Morse"
Code Generator/Keyer

MFJ Dual Tunable SSB/CW
Filter "Signal Enhancer"

MFJ·9498

$129~,~,

Use il 10 lea r n , use It to opera te. II scnd-, Dual fi llers g ive unmatched performance .
unlimited random co.lf' in random groups for The primal) fil te r lets yOUPf'/l~. notch; 10",
praetice;nf'.·errt'pt'u/.I -equencev . And when pass or hi!?h pan with evtra sleep skin, .
you' re on the air , il ·.. <lfullfeature tever , Au\ilian filter: 70dB notch . .w H:. pt'll~ ' ,

Val)-speed from S-SOwpm: meter readout. Both filters tune from .'4Ml lo J IMM) III with
Val) s pacing; give fast sound 10 low speed . variable bandwidth from 40 H :. to nf'llrlyj1m.
Alpha or a lpha numeric with punctuation . Cons ta nt output as bandwidth is vaned :
Built·in speaker and phone jad .. ; lone and linear frequency cont ro l.
\ '01. Ideal for classroom or private u-,e. S wnchable noise limiter for impulse noise .
FuU feature ke) er include.. \"01.. speed . tone S im ula ted ..terec sound fo r ew leIs ears
and weight controls . tune SWitch . dot -da vh and mind reject QR~I .

memories, ke~ s grid block . carbooe . solid- Inputs for 2 ri~<;, vwuch selectable . Plug s
state rip. . Optional BE:\CH ER paddle into phone jack . Two w att-, for speaker . OFF
$-1-2 .95 +- $-1- . Operare-, on 9-IK VOC . 1"0 9 b) passes filler . Q·IK VOC. 3(X) mA or 110
V batteries or 110 VAC" IIh optional adapter VAC wilh optional adapler S7.45 ... S~ . IO,~

$7.95 +$2 . Size 7x~\6· . G el ..Profes....r \6~ . .\ I FJ 75 1. $59.95 , simi lar . pnmar)
.\ lorsc" - you' ll never outgrow if. filter only, less high pa.... & noisc limiter.

NEW
LOW

PRICE
Save
520

MFJ·410 Now Only $129~+~, $849'MFJ·7528 l +s.-I

I)oes il a ll! Built-in dummy load . SWR.
forward and reflected power meter, antenna
switch, balun . matches every thing fro m
1,8-30 1\l Hz (coax. random wires . balanced
lines). coax conn .• binding post . IOx 3xr .

TO OROER I 'CTS, CALL TOLL FREE

~ 800-647·1800~

For tech . m to.. o rder or repair status, or calls
c uts.ce conti nental u.s. and msree Miss_.
call 601-323-5869
• AI \tU product~ unronditionaU~ J:uarantrt"d

for OIW )nlr l f'u,"p1 ii' ",.It'd ,
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Thoma s l. Hoag WA7LMO/N6XB
2710 Pine Creek Circle
f ullerton CA 926 35

Installing Subaudible
Tone Encoders

- do it right

Photo A. Th is is an example of the types of subaudible encoders ava ilable with low
impedance outpu ts. Moving clockwise from the top is the TE-64 universal encoder, capable
of encoding all 32 CTCS5 tones via a fron t-panel switch. Next is the model 55-32 program
mable encoder which can be programmed without the use of a frequ ency counter. Third is
the model ME-3 microminiature encoder which uses field-replaceable, plug-in frequency
determ ining elements. All units are manufactured by Communications Specialists in
Orange. Cali fornia.

Today's communication
cha nne ls are becoming

more crowded every day,
and with the increas ing
amount of inte rmod and
other interfe rence, amateur
repeater systems are incor
porati ng tone-access svs-

tems to help so lve these
problems . Pro ba b ly the
most common use of tone
control signal ing in FM two
way radio is the cont inuous
to ne -c on tr oll ed sq ue lc h
system (CTCSS). This con
sists of a low-level subaud i-

ble tone, typically below
250 Hz, being modulated
on the rad io frequen cy ca r
rier of an FM transmitter.

One of the most diff icult
a spec ts o f c o nnec ti ng
CTCSS equipment to a ra-

dio is locating the proper in
jection point for the sub
aud ible encoder. Depend
ing on the e ncoder used
and the type of radio in
which the encoder is in
sta lled, this procedure can
be re latively easy or it can
produce many hours of
frus tration . This article will
describe some of the prob
lems of installing a subaudi
ble encoder and will guide
you to the successfu l in
sta llation of these units.

Proper connec tion of a
subaudible encoder is very
important. If the correct
connection point is not
found, the result can cause
serious system problems.
These problems include an
excessive buzz on the carri
e r; loss of microphone au
dio, loss of transmit power,
and intermittent or unreli
abl e operation.

The key to locat ing the
proper tone-injection po int
invol ves looking at two
areas. First. how universal is
the encoder? Is it capable
of dr iving a low impedance
load? Second, does the
transmitter have a phase
modu lator o r an FM modu
lato r? Are you using a syn
thesized transceiver? These
are just a few of the ques
tions which are important
to the proper installa tion of
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right from the tra nsmitter
circuit board or a pu sh-to
ta lk relay co il. Switc hed
power should be used for
two reaso ns. First, the en
coder will draw curre nt on
ly during tra nsm it since it is
not used duri ng rece ive op
eration. Seco nd, the crystal
oscillator. which is frequen
cy modulated during trans
mit, is often the same oscil 
lator which is used during
receive operation . If the en
code r is not disabled during
rece ive, a buzz will proba
bly be heard th ro ugh the
speaker as the encoder con
tinues to modula te the re
ce iver oscilla tor.

If you have a n encoder
tha t ha s a low-impedance
output, insuffi cien t level
output shou ld never be a
problem. However, if the
to ne connec tio n poin t is a
high-impedance load such
as a 100k deviat ion control ,
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crysta l osc illa to r. In some
transceivers, the varactor is
used to cha nge the freq uen
cy of a vo ltage-contro lled
oscil lator (vcol. This type of
modula tor interfaces qu ite
well with subaud ible en
coders.

The frequencv-modulat
ed transmitter is very simi
la r to the phase-modulated
transmitter up to the low
pass filter section. The FM
modulator is identified
quite easily, as the audio is
fed into the varactor. which
is often pa rt of the crysta l
osc il lator. The tone-in jec
tion point for a frequen cy
modu la ted tra nsm itte r is
found in a simi la r man ner
as with the phase-modu
la ted transmitter.

When connecting power
to t he encoder, be sure to
use switched power t hat is
act ive only d uring tra nsmit.
This voltage can be taken

ec -ZO.'
rsc -s••
4~_-Z . '

Fig. 2. Schema tic of a typical varactor assembly. The col
lector-bese junction of an NPN transistor is used as the
varactor. The output of the assembly is conneeted to the
high side of the transmit crystal trimmer. In a tube-type
transmitter, the outpu t is often connected to the grid of the
oscilla tor tube. The value of the coupling capacitor
changes, depending on the frequency range used. The val
ues shown are approximate and may require ad;ustment to
obtain the proper devia tion level.

" ' t ~OPHO"[
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Fig. 1. Partia l block diagram o f a phase-modulated transm itter. The points labeled A, B,
and C are t ypical connection points for the subaudible encoder. These points are located
after the audio-shaping circuitry which would cause tone distortion.

No inte rmoding o r distor
tion of the voice will be
noted wit h this method, as
compared to some injec
tion points in the phase
modulators .

Fig. 2 shows a typ ical
va rae tor assembly, whe re
the co ll ector-base junction
of a low-freq uency NPN sili·
con transistor is used as the
va ractor diode . Various val 
ues of coup li ng capacito rs
a re shown fo r different fre
quency ranges of the trans
mitt er; a higher value of ca
pacitan ce will increase the
deviat ion level . However, if
the capacitance is too high,
it may be diffic ult to set the
trans mitte r on frequency. It
sho uld be noted t hat when
the va ractor assem bly is
connec ted to the osci llator
ci rcuit, the oscillator fre
quency will probably shift
slightly and req uire retun
ing. This method is used
quite often in t ube-type
tra nsmitters and in a few
solid-state units, as well.
This method also can be
used if other connection
poi nts prove unsuccessful.

Another com mon type of
tra nsm itter that is now ex
tremely popular is the svn
thesized transceiver (Fig. 3).
This type of radio often
uses a frequency modulator
whereby a varactor, as de
sc ribed before. is used to
vary t he freq uency of the

the encoder.
Fig . 1 shows a block dia

gram of a typica l phase
modulated tran smitter.
Most transmitters using in
dividual crys ta ls fo r each
transmit frequency are of
the phase-modulated type.
The output o f the subaudi
ble encoder is typically
connected in or just prior to
the modu lator stage in the
transmitter. If the transmit
ter has a subaud ible tone
co nnec tion point, this point
should be used . Do not con
fuse th is connec tion wit h
another common poi nt of
ten referred ' to as tone in-
put . This is normally used
fo r touchtonet" pads o r au
dib le encoders, and is not
satisfactory for subaud ible
connections. This is primari
ly because thi s point is usu
ally located in the micro
phone ampl ifier sec tion of
the transmitter (mo re on
this later).

A radio manufactu rer's
connecting point is often to
the ce nte r of the deviation
control (sometimes called
the IDC co ntra il. to the in
put of the fina l audio drive r,
o r directly to the va rae tor
mod ulator diodes. Should
the transmitter not have
provisions for tone injec
tion, one o r all o f these con
nection poi nts should be
tested, and the o ne that
provides the best results
with minimum d istort io n
and a minimum amou nt of
voice intermoding sho uld
be used. This co nnect ion
point varies with each dif
ferent model rad io, and you
must determine which pro
vides the best results.

In some cases, amateu r
transceivers are not de
signed to interface readily
with tone-coded squelc h
systems, and inject ion of
the subaud ible tone some
times can be very difficul t.
In these cases , whe n using a
phase modul a tor, a varac
tor assembly can be used.
The va ractor changes ac
voltage into changing ca
oacitance wh ich truly FM
nod ulates the transm itter.
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tone wh ich wo uld have to
he set at a very high level in
order to open the associ
ated decoder. If you are en
codi ng a clean sine wave,
then fo llow this procedu re
fo r setti ng the leve l:

1) Turn the level adjust
ment a ll the way dow n so
that you have zero output
and move to a repeater re
qui ring tone access .

2) Next, turn the level up
just a little bit and key your
transmitter.

3) Did your transm itter
key up the repeate r! If not,
repeat step 2 and continue
to increase the level until
the repeater keys up reli
ably.

4) Now inc rease the level
just a little bit more, and
you are finished. This little
extra level will help you in
marginal signa l areas, and
wi ll operate the decoder
more rel iably.

S) Button up the radio,
and you are on your way .

If you happen to have ac
cess to a deviation scope,
then the proper deviation
level of the subaudible tone
should be set from 0.5 kHz
to 1 .0 kHz peak-to-peak.
This is the standa rd range
fo r this setting. However, it
is best to keep the dev iation
as low as is pract ical wit hin
this range as lo ng as rel iable
operating is maintained .

It sho uld be clear that in
stalling a subaudible en
coder to a transmitter is not
an easy job. There are many
variables to contend with
and each one of them can
cause a multitud e of pro b
lems . But, with practice and
experience and, of course, a
little patience, excellent
system operation can be at
tained .

I would like to thank
the various manufactu rers
of tone equipment for pro
vid ing the test equipmen t
and information req uired
for thi s a rt ic le. 1would else
like to thank them for the
use of t he ir new line of e n
coder products which were
used fo r testing and evalua
tion. •

•

ceptible to be ing affected
by rf, ca re should be taken
when installing the units
nea r t he transmitte r cir
cuitry . In most cases of rf in
terference caus ing loss of
audio or loud buzzing osci l
la tions, it has been found
that the rf is coupled into
the co nnect ing leads of the
encode r an d then fed back
into the transmitter itself .
This causes the bias condi
tions and other tuned cir
cuits to become unstable.
producing oscillations and
distortion. But. under these
cond it ions, it shou ld be
noted tha t the encoder is
still work ing properly. The
so lut ion to this is to keep a ll
leads as short as possible
and insta ll one o r more
bypass capacitors on the
rad io 's circuit board where
the encoder leads a re con
nected . Also, relocating the
encoder or rero uting the
connecting leads th ro ugh
another par t of the radio
sho uld correct the interfer
ence caused by the stray rf.

One final problem which
is common when connect
ing tone-coded squelch
equipment is setting the en
coder to the proper devia
tion level. Unless you have
access to a communi ca
tions monitor with a dev ia
tion sco pe (not a dev iation
mete rl ), sett ing the proper
level can be very difficult.
If the proper inject ion point
is not found, you could be
encoding a highly-distorted
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has a typica l response of
300 Hz to 3000 Hz and does
not perm it the fundamental
tone to be transmitted. This
is the usual cause of a dis
torted tone output as moni
tored through a speake r or
with a deviation scope. If
the pu rity of the encode r
o utput is in q uestion, look
at the output of the encod
er with an osci lloscope.

If tone distortion contin
ues to be a problem, then a
capacitor can be placed on
the tone output to provide
additiona l filte ring when re
quired (see Fig. 41. This is
not noticeable in phase
modu la to rs, since the fre
quency response can be
q uite poor a t the low end of
the audio range. If a devia
tion sco pe is used , the
scope trace will not be a
pure sine wave and will
sound like a buzz. The addi
tiona l fi ltering will cu re the
p roblem. If a dev ia t ion
scope is not avai lable, then
anot her recei ver o n th e
tr ansm itte r's frequency can
be used . Using this method,
an oscilloscope can be con
nected to the discriminator
output in the receiver. and
a clean sine wave shou ld
appear when transmitti ng.

Anot he r a rea wh ic h
should be given specia l a t
tention is rf interference.
This is most common when
insta ll ing encoders into
hand-held portable trans
ce ive rs. Although the ell
coders tested were not sus-

CIl'SUl
OSCillATOR

If-----l

" 'C_"OIol ..CIlOf'><O,,{
__ _ ,"-. " 11 11 .....U ..[ II

Fig. J . Partial block diagram of a frequency-modula ted transmitter. Although these trans
mitters are generally a lo t easier to interface, some synthesized transmitters us ing FM mod
ula tors can be difficult.

Fig. 4. Tone output fi lter.

then a series isolatio n resis
tor will be required so as
not to load down the no r
mal voice modulation. This
resistor va lue must be de
termined experimenta l ly,
but a lOOk resistor would be
a good starting point. This
value could change from
10k to 1 megohm, depend
ing on the radio used . It is
best to use an encoder with
a low- impedance ou t pu t
(less then 10k). Thi s is more
easily adaptable to va rious
types of transm itters, since
the encoder often is re
quired to d rive into a low
impedance load. If the tone
deviation cannot be set up
to the proper level , it is pos
sible that the encoder is not
su pplyi ng a su fficient out
put level . This wou ld be the
case whe n using an encoder
with a high- impedance out
put to d rive a low-impe
dance load . If this happens,
another connecting POint
must be located which is at
a higher impedance level.

Do not connect the en
coder tone to t he micro
pho ne input or the mic ro
phone preamp lifier as this
invari ably causes excess ive
tone d istortion due to the
frequency response of the
transmitter's speech ampli
fier . The speech amplifier
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James f . Smith K5PTC
2504 Conl/ans Roadl
Irving 1)( 75061

Four-Band Mobile Antenna
-looks like a weird hat rack

Fig. 1. Four-band mobile antenna cons truction details.

D o you eve r find your
se lf c ruising down the

highway work ing fo rty me
ters and wishing you could
switch to twe nty, fifteen, o r
ten withou t having to stop
to cha nge reson a tors? Yo u
can! I experi mented with
tht s contraption in 1960 and
have been using it ever
since. There is even a com
mercia l version tha t came
out a couple of yea rs ago.

Any set of three resona
tors may be used but I pre
fer the 40-20-10 combina
tion si nce you a lso get a
15-meter fa llou t from it.
When I first sta rted us ing it
with a n old Galaxy V, I in
stalled a remote ly-opera ted

00 .. Til

super- tune r gizmo in the
tr unk, bu t la ter fo und that
with patient sti nger adjust
ments on the three resona
tors, the tuner was not rea l
ly needed. I am present ly
us ing an Atlas 210 for mo
bile, and the broadbanded
rigs are supersensitive to
sw r over 1 .5 :1 . I have
worked many fo reign coun
tries with this rig with good
signa l reports.

The stra p tha t holds the
resona tors must be of suffi
c ient strength to prevent
the angles of the fo rwa rd
and af t reso na tors from
changing. Cha nging thi s an
gie affects the re sonant fre
quency. The strap I hap-
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pened to sta rt ou t with was
about one inch wide and
3lh inches long. A hole
la rge enough to accommo
date t he threaded extension
on the mast is drilled in the
cente r. (I happen ed to have
had all Hus tle r equipment
so that is what I have used
since.l The othe r ho les on
each end are la rge enough
to hold non-corrosive bo lts
tha t will sc rew into the bot
to ms of t he o the r resona
tors . The strap is bent as
show n wit h eac h end
d ropped a t forty-five de
grees. The asse mbly is a t
tac hed to the mas t and held
in place by the center reso
nator, and the time-con
sum ing tuni ng is sta rted.

Begin with t he lowest fre
quency resonator, ad jus ting
to the lowest swr, then pro
ceed to the nex t higher and
then the last. The reso na
tors inte ract, and t his proce
dure must be re peated sev
e ra l times unti l the swr no
longe r can be improved . I
have l .l at7 .260and l .35at
7.225 and 7.295. On twenty
meters, the swr is less tha n
1.35 ac ross the ba nd and
even better o n ten. The swr
does peak up to 1 .5 o n fifo
teen meters. I use the ten
meter resonator to ho ld the

strap to the mast with the
twenty-meter resonator in
front and the forty-meter
aft. This streaml ines the as
sembly in the direc tion of
travel and reduces wind re
sistance. Also, with the larg
e r resonator aft, it tend s to
stab ilize the a ssembly at
normal highway speeds.

I have found that the ma
jority of the no ise assoc i
ated wit h mo bile reception
can be elim inated by us ing
the copper braid out of
RG-8 coax as groundi ng
straps and ground ing the
ca r hood and trunk lid to
the frame of the car. In ad
dition, the exhaust shou ld
be grounded in at least two
places, one in front of the
muff le r and o ne aft. Be su re
to sc ra pe the rust off to
ba re meta l when attac hing
the groundi ng straps. The
braid can be cut to the de
si red length, t he e nds
shaped to hol d a bolt, and
then heavily solde red to
make a good connection.

Several of my ham frie nds
around the country have
built this antenna system
over the years and ha ve en
joyed it. I would be pleased
to hear from anyone who
tries it and of any ideas fo r
improvement. •
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Computers and HF
- a discussion of alternatives

M ic ro co m p u ter s are
becoming increasing

ly popular, and they can he
used to give us faste r and
more reliable communica
tions on the amateur bands.
But what is the best way to
use them ? If the FCC of
fered us a choice of several
emissio n types and trans
mission speeds fo r com put
er com municat ions today.
which should we choose? It
wou ld be good for us to
sta rt now to consider the
characte r of the ham bands
we have to communicate
over and the nature and po
tent ia l of the computer
links that we want to set up
so that later we can go to
the FCC with proposals and
just ifications for what we
want.

This article wil l prese nt
m y thoughts on how an op
timum scheme for ( omput
er-to-cornputer com m uni
ca t ions on the HF am ateur
bands should be designed.

For purposes of thi s discus
sion, whether o r not these
techniques are au thorized
under the curren t FCC rules
is immaterial; we can work
on the rules after we decide
what w e want.

Advantages

Why, in the first place, do
we need a specia l emission
type for use in computer-to
c o m p u t e r c o m m u n ic a
t ions? Current practi ce for
those with m icrocomputers
running in their ham shacks
is to program the com puter
to emu late a TTY machine.
This allows communica
tions with other amateurs
using TTY machines, but we
can do much better.

Computers w ilt allow us
to com municate at m uc h
higher speed s than TTY ma
chines. This will reduce the
time requ ired for transmis
sion of large data fi les and
al so al low retransm ission of

data that was garbled by
fad ing or Q RM without in
curring unaccep table over
al l t ransm iss ion t imes in the
process .

Com puters will a llow us
to im plem ent error-detect
ing and error-correct ing
codes in the t ransmission of
our da ta . Thi s means that
the receiving compute r w ill
be able to d e t er mi ne
whether or not it has re
ceived a particular data
block error-free and req uest
retransmission of portions
if some were garb led. This is
a fa ntastic step forward
com pared to current RTTY
operation .

By combining the use of
com puters w ith frequency
shift keyin g (FSK) and error
de tec t ing codes, we can ob
tain another advantage
d iversity operation. The re
c e i v i ng com p u t e r can
detect independently bo th
the mark and space signals.

Since these two signals are
separated in f requency, the
overal l system gains im
m unity to fading of one
cha nnel with respect to the
other Ivselec t ive fading")
and also to narrowband
QRM such as CW signals
which might be oblitera ting
one of the two tone fre
quencies at any given t ime.

Uses

There are several im
mediate uses for intercon
nected microcomputers on
the amateur bands. First, in
em e rge ncy co m m u nic a
t ions, l inks w ith computers
suppo rt ing them could han
dle formal message traffic
error-free and at much high
er rates than either CW,
phone, or RTTY o perat ion
c an today . T h i s coul d
red uce the typ ical logjam
of message traffic out of
disaster areas.

Second, the t ransfer of
im age data (TV pictures or
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computer gra phics) from
o ne am ateur to ano ther
cou ld be done m uch better
using m icrocomputers and
digital techniques than by
th e current slow-scan TV
system. This is because the
images co uld be digi t ized
and sent over the link using
error-detect ion cod ing By
retransmitting portions of
the image that were re
ceived garb led, displ ay o f a
perfec t image could be en
sured .

Third. peop le w ill w ant to
exchange com p uter pro
grams. This w ill require a
high-speed c o m m u nica
tions link between co m
puters. w ith a means to
detect and retransm it gar
bled data. since programs
ca n tolera te no errors.

Now le t ' s di scuss an
in te r-compu te r communi
cations schem e that is in
tended to be opt imum for
amateur use o n the H F
bands.

Emission

O ne of the most impor
tant charac teristics of the
HF amateu r bands is the
:yp ica l presence of fad ing
and in terference. For o pera
jon under these condi t ions,
1 frequ ency-shift keying ap
rroach is best. Since it is
:Iesirab le to keep the signal
randwidt h as narrow as
rossible, use of the present
.tandard FSK shi f ts o f 170
and 425 Hz is recommend
-d. Use of 170--Hz sh ift
voul d min imiz e on e ' s
randwidth. at the expense
)f red uced advantage f rom
liversit y o pera t ion (t he
vider the m ark-space fre
ruencv separat ion, the bet
er th e diversity recei ver
vi ii w ork).

On the o ther hand, on a
.and that is not too crow d
d. 425-H z sh ift can be used
nd the system w ill be
loser to being immune to
arrowband interfe ren ce .
\ sh ift of 650 Hz w o uld o f
er even more d iversity ad
antage and also al low a
aste r signaling speed, but I

am not recommending it
due to t he greater band
w idth requ tred.)

Speeds

O n c e the freq uen c y
shif ts are chosen. the max
imum signaling speed is set
also. Th is occurs bec ause
the sign if ican t sideband s
produced around each tone
frequency must be sepa
rated enoug h t o a l l o w
reliable detection at the
receiver . A nalysis shows
that w e shou ld be able to
use a pulse w idth as short as
7.84 milli seconds (ms) with
170--Hz shi ft and sti ll a llow
adeq uate separat ion be
tween the m ark and space
sidebands. W ith 425 Hz. a
m ini mum pu lse wid th o f
3.14 m s shou ld be usable.
Both these schem es would
requ ire good quality detec
tion fi l te rs at the receiver .
And in both cases, t he sys
tem cou ld be slowed down
from this m aximum rate
when band conditions are
bad so t hat added in
terferen ce immunity cou ld
be gained from the longer
pulse times.

If we assume use of an
asynchronous 8-bit A SCII
cod e, t he 7.84-m s p ul se
wid th yie ld s a speed o f 12
charac ters per second (cps)
and the 3.14- ms w idth
yie lds 30 cps. Overa ll em it
ted ba ndw idth of the
170--Hz shifted signa l at 12
cps would be about 340 Hz.
and that o f the 425-H z
shifted signal at 30 cps
would be abou t 850 Hz.

Coding
W hile th e Baudot code

presentl y in use for RTTY is
most eff icient for send ing
text messages (it requires
only a 5-bit code), the 8-bit
ASCII code se t (w i th its
capabil i ty to send specia l
c harac ters and represen t
full 8-b it com puter words) is
superior when t ransm ission
of all sorts o f data is con
sidered. The only penalty in
the use of A SCII will be that
pure text messages w ill re
quire sligh t ly longer t ra ns-

mis si on t i me s t h a n i f
Baudot cod ing had been
used .

I recommend that we use
asynchronous ASCII coding
for our inte r-computer com 
m un icat io ns because the
design of t he recei v i ng
hardw are and so ftw are is
sim pler. A lso. the t im ing ac
curacy requ iremen ts o f t he
send ing and receiving com
puters are great ly reduced
compared to tho se requ ired
wi th synchronous codes (no
start or stop pu lses). The
code w ill use a 1-unit sta rt
pulse. 8 b its of d ata, and a
1.5-uni t stop pulse-sim ilar
to present RTTY coding.

We can take a tremen
dous step and obtain error
f ree recept ion o f d ata by
em p lo yi ng error-detec t ing
or erro r-co rrec t ing codes in
o u r sc heme. These are
specia l methods of cod ing
th e basic ASCII charac ters
of a m essage so that the
rece ivi ng computer can
determ ine. after it has
received the full message.
whether there were any er
rors in it . If there were. it
ca n request a ret ransm is
sion of po rti ons of the
m essage from the send ing
co m p u t e r. The send i ng
co m puter can retransmi t
da ta blocks t ha t were gar
bled in t ransmission when
ever necessary until the
receiving com pu ter has re
ceived t he en ti re m essage
correctly. (There is a ca tch.
of course. in that as m ore
t ransmission errors occur.
da ta blocks m ust be re
tr an smi tted more often.
and the [anger it then ta kes
to rece ive the enti re m es
sa ge error-f ree.I

Since w e can expect a lo t
of in te rferen ce o n the ham
bands, it is best to break up
the data we are send ing into
sm all b locks con ta in ing
perhaps 16 or 32 charac ters
each. A typical t ransmis
sio n might contain 20 or 30
blocks. and o nly garbled
blocks w ou ld need to be
repeated. not the ent ire
t ransmission . (Th is is known
as " b lock coding." )

Diversity

As mentioned earlier. the
use of FSK with b lock
coding and error-detec ti ng
o r error-co rrec ting codes
wil l in tu rn allow the use of
d iversity receivers, A fter
detec t ing both th e mark
and space signa ls com plete
w ith error-detect ing infor
m at ion. the receiving com
puter ca n request retrans
mission of garbled b locks.
Since the recei v ing co m
puter need receive o nly o ne
of the two signa ls without
garble to receive a com 
plete block. t he system is
now much more nearly im
mune to narrow band Q RM
and selec t ive fad ing.

What Now!

The hardware and sof t
w are needed to implement
all o f these ideas has not
yet been co m ple ted. bu t i t
i s u nde r d e v e l o pm en t .
Much experimentat ion wi ll
sti ll be requ i red . even
within the f ramework of
ideas presented here. to
determine wh ic h of the
severa l poss ib le schemes is
reall y optim um for use on
the H F bands for com pute r
l i n k i n g . T h e m o st ex 
perimentat ion w ill prob
ab ly be requi red in deter
m ining w hi ch o f t he
m any ava ila b le error-detec
t ion and error-correctio n
schem es w e w ant to use. I
am start ing to w ork along
these l ines and would like
very much to hear f rom
others interested in par
ticipating in this develop
ment effort.

The ideas presented here
are intended to be a starti ng
poi nt fo r d iscu ssion and ex
perimenta ti on wit hin the
amateur com munity. with
the eventua l goal being an
optimum ag reed-to stan
dard fo r i n ter-co m p ute r
com m unica t io ns on the HF
bands let's give thi s topic
some thought and ensure
that the eventual FCC rules
authorize us to use sta te-of 
the-art techn iques for link
m g o u r pe r sonal com
pu te rs, •
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E. E. Buffington W4VGZ
27J6 Woodbury Drive
Burl ington N( 27215

Ned Novice
and his Capacitance Meter

- you, too, can build one

tion of the Ampere is one
coulomb per seco nd, so
wha t we will do is measure
the current. "

Mike wrote the crypti c
fo rmula: I=Qf= CVf. "We
will charge and discharge
the capac itor a t a frequen
cy. The measurement of pi
cofarads will be indica ted
by microam ps," he stated in
a firm voice, with the confi
dence one would expec t
on ly from a more mature in
dividual.

The Circuit Designed

" Now for specific va l
ues," sa id Mik e as he stud
ied over the sc ra tch pad for
a moment . He wrote down:
V= 4.5 volts, I = 100 micro
amperes, C = 100 picofar
ads full sca le.

" Therefore, f = IfCV =
222 kHz!" excla imed Mike
as he turned off his calcule
tor. "And to change ranges
al l you have to do is change
freque ncy. Thus, 100 pF =
222 kHz, 1000 pF =22 .2
kHz, .01 uF = 2.22 kHz, .1
uF =222 Hz, and 1 uF =
22.2 Hz."

Just then Mike's father
entered the ham lab and
asked what fun the boys
were into today. Mike relat
ed all tha t had happened
and asked his dad if he had
any suggestions.

"So far, so good, Mike.

sr"

,.

and measu re the coulombs,
we will have it. "

Ned thought for a few
moments before retorting:
" But I have never heard of a
coulomb meted"

Mike grinned and
searched through his junk
box for a few moments
before coming up with a 0
to 100 mi c roamm eter.
"With th is we will measure
you r capaci to rs."

"Yo u do have a coulomb
me te r, then," said Ned,
ho peful ly.

Mi ke rep lied, " l oo k at it
this way, Ned. The defini-

The Capacitor Defi ned

" My fa t her ' s physic s
book should be of help.
Hmm .. Ah, yes . here it is
.. . Q = CV. This says that
the charge on a capac itor in
cou lombs is equal to the ca
pacitance in farads multi
plied by the voltage."

" How can that relat ion
sh ip be of use to me?" inter
jected Ned.

"Qu ite e asy," rep li ed
Mike . " If we cha rge up a ca
pa citor to a known voltage

" First of all." Mike re
p lied, " le t's get back to ba
sics."

Fig. 1. Capacitor meter schematic.
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N e d Nov ice v isited
Mik e Co rd (the boy

electronics wizard) the oth
e r day with a perp lexi ng
problem perta ining to plas
tic parts. Ned asked, "Mike,
what are these?" and se t a
box of parts on the work
bench.

M ike repli ed . a s he
pawed through the box of
parts, "They seem to be ca
pacitors with no markings
as to value."

" Do you know a way to
dete rmi ne the va lue of
these pa rts?" asked Ned
quizz ically.

132 73 Magazine . January, 1981



Fig. 2. Capacitor meter parts la yout.

Parts list

9-V transistor battery 2
Battery jacks 2
Push-to-test swi tch, SPST 1
zener otcce. s.t v.w-wan 1
Rotary switch, 5-position 1
Diode,lN914,lN697,etc. 10
Diode, 1N3600, 1Nl98,ete. 2
IC, Mostek MK5009 1
Transistor 2N2222 1
Resistors:

15, V.·W, 5% 1
l k, 'I. ·W , 5% 1
2.2k, V.·W, 5% 1
470, 'I. ·W,5% 1
820, 'I. ·W,5% 1
10k, 'I. ·W,5% 4

T05 pot, 10k 1
Meter, 100 de uA tun-scare 1
Capac itors :

l 00-pF dipped mica 1
l o-uFtantalum,lO V 1

Circuit board is available from
O. C. Stallord Electronics, 427 S.
Benbow Road, Greensboro NC
27401 .

S I V
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•
~ rcO<l

~

IN914 10 EA

o
e
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Fig. 3. PC board.

However, I do have a sug
gestion . Mostek has an inte
grated ci rcuit that will do
al l you want in generating a
5-dec ade range of signals.
This chip has an oscillator
implemented as well." Dad
then reached for the Mos
tek data book from a
crowded bookshelf and
d rew the sche matic shown
in Fig . 1 .

The Project Built

The next eveni ng, Dad
came into the ham lab with
a grin and threw a large e n
velope on the bench. " I had
a few spare minutes a t work
today. so I laid out a PC
board for your ca pacitor
meter, and here is the pho
tomaster."

"Go lly, Dad !" exclaimed
Mike, " I was going to build
it on perf board, but this is
so much better. "

Ned was a lready putt ing
the nega tive over a pre-sen
sitized PC board blank and
exposing the resist with the
photoflood lamp . M ike
reached ove r and turned on
the crock pot that con
ta ined the ammonium per
sulfate etchant. A half-hour
later, the boys were stuff ing
the bo ard with parts. lucki
ly, the local industrial parts
distributor had the MK5009

in stock , and Dad had had
the fo resight to p ick one up
on the way home.

" W h a t are a ll these
diodes for?" asked Mike.

Dad signed off from his
20-mete r QSO. "The de
cade se lection is made by 4
bina ry-coded lines to the
MK5009 . 1weighed the cost
of a BCD thumbwheel
switc h against the cost of
the diodes, considering that
we h a v e man y rot ary
switches in the junk box At
20 for a dollar, the diodes
won," exp lained Dad.

Wh ile Dad was explain-

ing, Ned had been so ldering
wires, and he called from
the workbench area , " It
works! I tried a ,OOl-uF ca
pac itor and trimmed the os
c il la tor for fu ll sca le. Then 1
meas ured a 470 pF and t he
meter was exactly on cal i
bration!"

By the next evening, the
circuitry wa s mounted in a
ni ce looking box purchased
from the local hobby elec
tronics store. Dry transfer
labels were used to mark
switch positions. and Ned
was busy iden tifying his un
known capacitors .

"Mike, 1 have noticed
that the meter reads 3 or 4
picofa rads on the most se n
sitive sca le, with no connec
tion to the outpu t te rmi
nal s. This must be dis trib
uted ca pac itance and leak
age effects, right ?"

" Ye s." repli e d M ike .
" Dad exp lained it to me just
that way afte r you left last
even ing ,"

"Mike, what do we do if
we have a really large elec
trolytic to measure?"

" Hmm . " sa id Mike, as
he reached fo r the physic s
book, •
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~_"""' .."b 12 lull ..,,,to oj po_. pi qu ..
""".. un .......... and 1m chonn." 110 Otl __ Only
X1M' A portoel """,en jor ,h. Cobra 14:IGT1! $24' .'5

8EARCAT 22()
""""ott.Mo..... PublIC So....a. The 220
odd. '-eo ......"bCa._.
• A"c<m _ ~ ..... - po_ _ to

_ ""~. "'''''''01, B_ _ f Of
toIa, ....

• 18. _ _ 1.000<. Hi9h. UHF , UHF -T.
2m ....-'__ 15 eMHam - pIuo tl>e
Ai",..Il e. 'Nl

• 20 0._" _""'n up ta 20 l".q...oenc;'"
Of oil"'" o f tWO ba nk, o f 10 chonnel,

•••
• Au,om .. '" Se.,ch - Selec,i , . Sc. n Delay

- Autom. ,, " Lock-Oul - P... nle<l T' OCk
Tu nong _ "10"",' Su n C,,'Wol _ Single
An' .....n.

• PrOolil v _ oulomo,;ally ",,,,pi,.. "",,,g n.l"" _ ,_y ,...... ....,..,...
• ACIUe -".,-"'---------1

5299.00



PRI CE

,
~~

»00
' 00
'00

» m
»~

~~

~OO

~OO

~OO

'2',00
'39,00
00.00
49,00
'00

»00
~m

~OO

'~OO

"m
,~, »00

• ~OO

»00
'0000
'»00

$'515 ,00

S 4~9,00

~.OO

liB! 00
~.m

00.00

, MOO
~~

391-3200

ArgOn...t 5 15 _ ORP T" n_ i•• ,

Tota lly ..,I ,d "'", l ull ""nd <"'"'..... '
3,S. 7. 14, 21. on<I 28 MH' 10plion.1 c,y"ol.
lor 29-30 MH, 1. 10m bird .- in Iou,
51» kH, ...,.....". lor gr••'" bIn<kp<.....'mpr_ ,__ """".;'y O.J5uV lor 10
dB S.NIN...... , F.... -polo 9 "'Hz cry".1
fin•. 2,4 kH, B....",.,..,". 1.7 ...... 1-=""
_ ""_ VFo.,;th now a-_~
tv 01<'110101 tor h-.. o;oh

"'"ion """'ICy. 0, 1_,.........
.,;, .. now,,'" porn,.. , .._. wwv ..
.. 10 _ 15 MH,. Olf.., •__ ""'''''J
...i,,, now LEO indM:atOl. R__ ._to
"""""I. _ "".,,,,,,, broodbon<l
h nl! ampl,I... , " LEO rl ou,,,,,, 'M","'or
fI...... on 2 Watt ..,;c. _~•. PTT,

I,lOOE L645 0 Piddle EIIet.on", K......
n.. 645 ~__ tr"""or .... ,<:too"" _
.. PO AAId by "'" "....,.;_. Mjusl_
........'"~ fll",n. p_ Iooco 6-50
~L ~ 6-50 """"'. W~"'I ......
5O-15O'llr o. "'-""'"' do' ...... . Sotl ""'"
..... intI ",,",-='on. 0" _ ...,. ..........""
.,;th dol.., _'don. Torqul dri.. PId<l'"
....'h 4 ball _...., P;Y<>n. _od 'Iw"..".
ttw O"' NI 'y""".

Po'OOELS 214n34 _ Sl-eh Po......." ..<1-Eo..__If"'" ..... of ub """",,,n......... _.. __ "'-,-. --" .
tions. Con-........ ...,... ..,,, _ ......
61'0"" _=..,,lIIough.-e><>II """"'"
~th", I,... to< .._ .. _ ..........-
__ """-,, ...... I>lo:-l< ""0_.
.....j....- 11_ 01 pr"""",,,,, ..., OOIPUI
~d__ ...."<:h_.--odju$lmon'.
Power-OIl tt>",.... ,h. OMN' .... lOm or bV
OIlc"lato. 'YPO plug.,n AC odlP!" .....ieh
.uppli", 12 VOC II 15 rnA. M<>dol 214
EIee"'" Ml<:<o pho"" "~"gnod Sl>ociticoliV
' 0 be " ..d ",nh Mod. 1234 P, ,,,,. , ..,.. .

TEL. 1-617

DE SCR IPTION

ACCE SSORIES
eo..., .. Co""'..or
Not<f>'CW F,'... for _ 515
er , lor "'ode' SIS. 2'llD 29 5 "'H,
eo , for _ 5' 5. 2'll 5·30 ,O "Hz

ElocO'" "''''''''''''''.. too ....... 234...,...,...,.... c.._ ,~ """..co_.c......'" ,~ """ _ """ oorct
500 H, 6 ....~ F~, 'or _ 5oIS_
' ,8 • Hz 8 P",," L_ ~ ,tt for- "'_ 5oI5J5.46
250 Ht 6 Pole~ F,,, 'or "''''''''' 64515018
Spov<f\ P,,,,,,,,,,,
R. ...",. VFO. 'or Modol. 64SiS46
An,..,n. h .....

r-lo". 8'IlO ke< , '0' M"I.I. 5451646
C,.".I 'm Moo.l 570, ae 5-29 ,0
C. , CoI,,,u,o,, to< Morl<l 510
....., T....... ISW~ 6''''. for "'_ 510
150 H, 6_~ f.tt... tor "'o<le4 S80
II........ VFO. lor _ I S80
SOD H, 6 ""'"~ f ...... tor ....... S80
Mo;bI. Mgun' , '0< _ S80
....... 8....k.., "" _ 580

POWE R SlJl'l'llES
111VAC, ,3VOC. , ..
Same ........17'0. ..... 115123OV~
Oftu••. "1 VAG. 13.5 VOC. ,. ........ J' • S"_..
'U123OVAC.1J,5VOC. ,BA

LINEAR AMPLIfi ERS

""«u".,I ~W .."" l' 51230 VAC p""""" SoPl'ly

TRANSC EIVERS
A'gOn .",. 5W, SSBICW , 3,5-JOMHz
OMr-l1 A, Ana~. s.r B. SSBICW. ,.8-30 MHJ
OW\lI'D. 0",'11. $or C. SSB/CW. 1,B·3O MH,
Cvnt..'yl2l. 10 W, CW. 3,5·29 "'Hz
DElTA. ;>DO w, SSB I(:W . ' ,8-30 "'H,

KEVE~ S

1)1,,_''''.Ouol P_
S.,"""P_K_

MOOH

'"210"£
~

~

...

--'"'"".
,,~

,,~

'"""'",~
'"'"".
'"'"'"'"~,
=
~,

~

MODE L 241 _ An'...n. T.......

M.lchos 50 ohm ""baI_ "u'''''' of
0101"1' to .....,y 01 bI_ or unl>ll_
......... iompodor>cvo, Unt. .....1 T,_<I>
""""". 46-'1j> -...,,,,, 01_ _ ....
odjuol:mon,. 20D ..nI. in,...... ,,,.... . 100

....... """'..-.s.

HERCULES 444
"'11 SoIid.$'... SC:W Li""•• Ampli".,
"lo tube•• no l uni"". lull 0::0_'",, ' 160
15m. bond< .,.;,ct>ed Irom 0"'''1' .."",
or fi...., . ...., ..., I>'wl<-in. 1000 Win.
;"puI . all _ . 800 W outou' • •yp;eal.
Fon:ed ... cool 0: t..........
COIf'Ktion. _'" .,.g,..bv_._-
out ........ panot. 8 ....,..; ..
LEO.. Two -... _ _ """ _
"""- - .., _ r..-w _.,....
rift "'LC odjust_. Buill -.,,01
_ OURIly. T__ " ...Ior ...,
<:hob in. _ItO _ """"v' 1111
230 VAC. S,y.... .o mil"" 0 "' ''1.

I,lOOELS 21SP _ 21 5PC _ -......
c.._M: tv_ I........ _ '" _ lOP
_."'on. I_~. J.an:.,i.~ pn
_it<l>. _ .._.IV dnk .._, Ott..- _i·
mum ..iI:uIo'_. Ir.. 01 _ puIr;.••
,rnpOI'Vio.uo to _ .."'• ..., "um"',ty
d'>¥ogos, H"" impoda....; 200-4000 Hz
'"'PQOIV; -50 dII Iowl; die """ '''''' on<!
Cy<oIl<:. ~"h; 4' ""M•• <inqio c""",,,,,.or
.hieldod. two con<IOCIo" un.h,.ldvd. J<i,
cui, 1'''''''' plug included. 21SP h.. 4'
' ''II.. la ' <ohl•• 215PC h•• 4' ooile" colo I. ,

MOOEl 211 _ 500 H. 8·_ Crv>toI lid·
dor CW Fill..
MOOEL 218 _ ' .B ~Hz 8-""'" c.y.1I1
~SS8FiI,...
I,lOOEl 219 250 Hz 6-P"," Cry...1
laddo' CW F,ltor ,

MOOEL280 _ 0 ..01 Po,,,,,,.y P......r Supply

Id... lor p".,,"ng tho O ELTA or OMNI
tr"-'" on ..,.... liS or 230 VAC.
50-60 Hz. E",y '" dUgno too elf.... pori.......""'\.agO_ R.....'od Q<l\puI • ..-."",,__

_-curTfJn1 "''''1<:_. ...,.,., bo _"',......
I...... tr__ or _ ouppIy Slytod

'" m..<:to DElTA..., O"'''II~.

DE LTA _ T. on",. i_

DELTA i. lhe n 0' I gr••' ...... TE,",
TEC ttonsc.._, 1 9 HF _. F,..' ......
"'lI oince WARC. ' 6Om tlU'ough 10. incl ng
,ho ...... '0. 'B _ 24,5 "'H z _1 W" ..
_vttMng __"'" "<01'1 'he pi.......CtV',,,, too 18 _ 14.5 MHz ...-"
c...._ .. 10 .....'-11.
...., __ fron. _ .. I .... ...,p,f_
odjust......... F""" I!>I """'-' in bo.,.d
bind ..... 200 W.rn. ;"Put on .. _
indudlng ,Om (..,'h 50 ohm I0I<l1, H'9"
SWR __ ............""'"y I,m" o<>Iou' 10
I I .......... Wi,.. I poro_. <:onWIn"",y
r.'1d 1i",1 ..,pI,l... ...."'" .olid ..'a..
ou'pu' _i<:ll ... 1"lIy ",""on,o<! 'he ",,'
y..r and p,o·ra,. "'a"on'ed lor ;on orld,·
honal five ve.'•. Ha. all , he o ptio n, YOU
<ou.. ",. n" M"d. 1 289 Noi.. BI",h "
Model 282 200 H, c:w Filler. Model 285
500 Hz c:w FII, .. , Model 283 R""",.. VfO,
loIodol 287 _Ie Mount. 1,10001 280 lSA
Power- S<JopIy .." .. _<UN"" .nd ,,_
""". ptOI«IO'I. 0'.... .....,<1>"'9 ..,.,.,.
_ ios indude Modtt 645 DuoI P_II sc:.....
Modtt 610 5ingIo P_ sc:__• Modtt 241
""_ T_. _ 2341214 5geoch"".-..0< ..., M;'CIlQ/'ooo",. loIodok 2'SP
..., 21!il'C <A<....., "'~. "'ode!
252W"-Suppv.

MOD El 210 _ P.,..., S..pply

0.1i . .. . "p to 15 ", . IIS. ",1Ii<i.n' '0 ' , h.
5' 5 , 111 VAC. 50-60 Hz inpu'. 13 VOC.
JO.!> V. 1.2 A O"'PUI. Sohd·".,•. Fini.h
....td>vl SIS.

MODE L 2D6A _ ,....... Cr,<noI CoIrbo.....

c.or.- , 10 IIw S iS...... _IlI ....ot. ony
...,.;,;ng torn. 25 _ '00 kH. I.......
m..'" ",ith "-mo."O$ ,n,,, Itw VHF ,_,
PuI_ ",,'pu' too I.,y idorl"IO:.""".
Poworod by ,h. SIS Of ony 9-12 VUC
so...c•. Fini. " mate",," 'he 515 .

I,lOOE L208A _ CW fil....N ...-N_
F;.....
CW hnot h. 3__,-. bondwidth ...."d1.
460.300. '" '50 HI. "",...od .. 750 Hz:
"011" p<><!tO'l ' lin.. Ir.... o'CUi>.V._ ""_ 1'1 ,. olivet'.. _ ,_
01 200 Hz '0 J.S ~Hz.,;th.<IeI>th-..1O
50 dII or """'., Tog.."" ,two. f 011..
-" <Ie_ .,..,.. _,.., ..1_ """'.._ ........ ""'" _ ..
_'oom.

MODEL 670 _ s ..g1. Pod<!" Ellct.onic
,.~

Uses ,,'" ...."""i..... _ i. po.....1<l
thr.,.., , O"'NI 'V"orn. Speod 8-50
........ S.U-cornpIo"ng ."..Ict.... p,_
-"'ing ' or "PI'"",", Ifliaolation .. I!>I""'" ...... ..,- r_ Id,' ,"",," ....._
_ 0 ' 1(I'll, II Xl """"I

0 1,

o 0

P.O. Box 27, Medford, Mussuchusetfs,02lSS=

OMI\I'-s..- c.
O"'NI m.,... boldly to<wOld to ..-. tho
_ <Ioude. Wi,h .- "'~.u..,.. .- ......
_......"... _ •__. - new _
...-.,._ Fun __ bond .,.,...

I,,,,,, 160 ,tuo,q, 10 mo'O'•. Wit" ito.
hi ....,.bil"y. O"'NI-C co.....11 >i . o f tho
pr ..... , hi band> .nd all ,h,.. 01 ,he new hi
band,. CrY'" I, .... ,uPl"~ fo' ... on band<
(crv.,. 1> 10< 18 and 2',~ 101,12 ba nd , will he
•••,I.b40 when tho Don<.I••ro ready), Now
bu<1t-in noi.. bl.n~.r i. "ar<lord lIQuipn-.'
in , ho DMJ'lI-e. "' ... <looign wifh. 2-pol.
""""""til", cry".1 I,".. '" h.ondle ,he
tNlI ....... ,.;,h _. ,,, ........ impc>H<lM
beat..". ....blt . "'_ .~" ....GC lot
__ _niall. _ ""up! Ktion .

570

TUfTS Electronic Department Store,.TUfTS

Ce"'''''' 21 (STO,
No.1". E..:lu l l ...
P\J,CNo"" you' Cen""". 21 510 from ul end
_. up to ""'" 1M' '0 wpl, file lull
.,."'::hase poe.low.rde. T..,·Tec model
01 you. chOice ......, you uJ)g'_ your
IUI'_.

Mod.1 255 _ D.lu• • Pow•• Supplv l
S"".ko, Comb;.. ";"".
Inclu~ the .Iectronia 01 M<>dellSO 1'0_
."PPl v phl> • bu.IHn 3" , 5" I.on' 1",,"11.....

OMNI
TEN-TEe , INC.

Io'ODEL 243 _ R.mo" VFO
A duphut. 01 .he 0 101"11 VFO. _ , 20
VfO. io hooJoood in .....,<I>ing ....:lo«w• ..-d
1"_6_0._1_01*.
.ion.. LEO. ind..,.. ooIKl ..... 01 _ 01 ...
_ 01 _ ........ 0"'''1' ........." _._w. RE"'OTE If......... _ rllCOiw.
OMN' ..__REMOTE .......... RE ·
MOTE it-OM flil """w. 0 "' '"' ....
....,_ r REMOTE ".
both '-ft. Full !If....n io .""_ in
.11 _. F. _ V r.,. _ occ:ur...... i,

,"" ..... '" OM,"•.
In odd"",n to 'h. rornolO VFO <apot>ih,y.
Mod.l 243 al.o h., • 4 ·"". it ion cry".1
osc ill.IO, 10< .i.ad fooQ_ cy op. ... ' ion.
OUI..,f·bond cry"al h OQ unoci•• Iwith som.
'im i..!>on.l m.y be uMd '" _II •• ony n·
IN"" .mat.ur '.oq.-.c'"
Modo! 2·U_ ..,.h -.r-.-t"'ll_. I...
cry... I•. p..-. io ObtI'flOd hom theOMNI
.V'torn. Som-..eton: 9 """'tort.. 5
_. 6 LEO.. SIZE HWO Sl'i . 8l'i • B.
WI, 3 1tlI.



TUfTS Electronic Department Stor~.TUfTS

UV ,3 OPTIONAL ACCESSORIES :

Drake UV·3
UHFVHF FM Tra n",ei,,,,
• FUII V .ynlhesi'e<! on ea.,n band. 5 kHz

' tep. , d igital , ..doul.
• FM cove rage on cam pl..e 144 . n o .nd

440 Amateu, band, . depend ing on modet
pUfc ha"'d . Com plete ly ba nd ·switched
from fron' panel,

• Fo u, ex tr. diode proqramma hle Ii,ed
cha Mel,. w ith o fl<e". availohle 10f
e.ch band , in addit ion to the , ynth esizer .

• O,o de p roqr.mmabt . non·standard off,."
a.a, lab le fa , each l>and.

• Sep..ate SO ·2]9 Antenn. Con necto, fo ,
eacn band.

• Sca n a p,og rammed l ixed channel from
an v "ntnes iler freq uencv. Scan .ny
,ynlhesizer freouency 1'00' • p ro·
grammed fi..d cn, nne l, Scan a specif, c
p'ogrammed fi..d cha nnel from another
proq'ammed f,"e~ cha nnel ,

• Remo.abte con"ol h••d will o perate
,,,,, io in trun k compa<t men' lro m d rive, ',
",. t,

• PS·3 - compan ion ac powe r ,up ply ,
• D' ake 152 5EM Encoding Miko,

DRAKE TV·42·LP
Mod. 1 No. 1605
A four "'clion ti lte, de'igned w,t h 43 .2 MHz
cut·off .nd exueme lv h;gh attenua"On ,n
. 11 t, chan ne l, lor tran,m itto" oPer" ing at
30 MH, ,nd lowe, . R.'ed looW ;np"t

DRAKE T V -3 3 0 0 · LP
MOOel No. 1608
looQ'rN 0'.. , below 3 0 MHz. An.nu" ion
bette r ' han 80 ,18 abo,e 41 MHz. Help,
'v i·1 in ted ere""o, ., we ll a, harmo nrc
in,erte'ence.

DRAKE T V ·3 0 Q· H P
MOOel No. 1603
Fo ' 300 Oh m M; n lead Now lerm, nal, fo r
ealY in' lal tation ,

DRAKE TV·75-HP
Mod.1 "10,1610
Fo r 75 Ohm t. co..ia l cable; tv type "F "
con nectors in"alled.

TEL. 1-617-391-3200

i

Low Pan Filte'$
for T,.n.milte,s

have four pi sections fo r sha rp cut off abo ve t ho h i amateur bands
a nd to attenu at e tra nsm iue' ha rm o n ics fa lling in a n y tv c han ne l
a nd FM ban d . 52 Ohm. 50·23 9 co n nec tors bu i lt in.

High PaS$ Filte,s
for TV Sets

provide more th an 40 dB atte n uatio n at 5 2 MHl an d lo w e'.
P'otl'Ct the tv sel f,om amateu, t ransm itters 6-160 m et e rs .

Drake L·7
2~W Linn' Ampllfie,
10m-160m co'orage. 2~W PEP , 1k\\l C\\I.
ATTY. SSTV ope,ation _ all mo de• . lu lt
rat ed in put . conti nuou' duty cyc le. Accu' ate
bu ill ·in rf wattmete,. wnh forwa,dl , e...,se
,eadi ng< , i, M itCh ",Ioe,ed . By·po.. ,w itch·
ing 10f wa ight th rough. low powe r opera·
t ion w.t hout having 10 turn off amp lifier.
Bando." tu""d input ci rcuitry for low di. ·
lorlio n and 50 O hm input im pedance ,
Operat", from 120/240 Vac. SOI6O Hz
p,imary l ine voitaq<.

TRl/DR7 TRAN SCEIVER

" 0 D .. .. ' " ' T...... ,......._ or.. "or""•
•,." 0' 0.0.." "".·0'·".·'" "'0" '0"" <"'m'.
"'''"' '" ,no '"'' "",y """0"".'" '" OK'''''0.....'" ...11" "

A OrO,"<1 0' ' 00 0.... ""."yO"'"' wo"" dO'"'
;, w"rr" "'"". '..",.. 00;'0"'"0,. 'oo TR", .".,
..w ,","o'q"., .nd oo...""n . ' '~' " .o' <om",o·
moo' .,<h ","Of "00"'"'' ".r""m."o ."d '''''.
" "'00" ~"'<" w,,, ,. mo'n "o"''' ''''','~ m.ny,,,,,.. '0 ",."

" 'M ,,,.., row Y""...~. , . m"' "' ".n,·
00'"'' " .. "",.,.0 on '"" m."" "~,"n, " .
,"roo . 00 '~"n,"~' '00",..... '0 .. .."" ....,.
,"H"" ,n "..'., '0 ,omm"o'""",,, "'000'0"."0" 0'''. ,••• nO'. ,M.. ""0 '.' ."0 '~.n ,
"'"" b_n 'n' n.."" ~""O", 'h. 'n"'" 0..
0' 'h• . ...'o....n' " Oo<" . " y '0 ..."" " "
'h. r",,"'n, """ '.""'" rOO"".'''' ." oo••"~
on"" ,••Omm"",,,"ooo '~"no'oov w"" ""'0'"
'0 ""0 " " Nm.",, . "" 0,,","0, '0""" ,""00

10,SO

'"'' "'

175,00
299,00

2695
169 .00
99.00
26.95
53.00
29 .00

4S.oo

'"'' "'ss.co
195,00
39 ,00
49 .95
24.SO
49 .00
",00

109000
1090 ,00

$3400 .00

PRICE

14 ,60
26.60
10 ,60
13 25

$ isooo
195.00
89.9 5

29900
29.00

1449 .00
24 SO
0000
55 00
55 00
55 00
5 5.00
5500
39 00
7400
55.00
55.00
55.00
5 5.00
55 .00

69.9 5
00.00
49,9 5

$1 549 .00
0000
5500
55,00
55.00
5500

$26.95

?~ ,"""""....OL _"'"
• 100 0"" "" " __ .~ ..,•."" W~ ~,-_.·""" .. ,,-.,.,.-~ ,~ ..._,~
~"..",-~,,-,~ .._...-.- .· ~,.'" - " ,- ,-", "", " ~.. "'-.'"••·'" ' '' ''''''' .."..~"" -~,~ ~~~
"- ~''''• .......u ", _ , • ~, ' ... . , .~ _

",. "" .,,,,""" .,,~ , ,, " ", ,,", ,1

VL F_HF Digital Sy n' hesi' ed sse, AM, CWo
RTTY, ISB Laborato ry Communicot ions
Aeeei..r
0-30 MHz Genera l Cover"90. Digita l
Sy nthe.ize<! Re«i.er
Cable Inlo ,lace Kit
Noise Blan ke' fo, 1'1-7
300 Hz CW Filte' lo r 7_line
500 Hz ew Filter fo , 7_li""
1110O Hz ATTY Fillet fo , 1_line
4000 Hz AM Filte r fa , 1'1 -7
6000 H, AM Filler fo, z-noe
Spea ke' for 1_line
Noi,e Blanke' fo ' R_4C
2SO Hz CIII Fifter 10' R_4C
500 Hz C\\I F ille' lor R·4C
1500 Hz RTTY Filte' lor R·4C
4000 H, AM Filtor lor R--4C
6000 Hz AM F ilter fa , R_4C

A-7/T A-7
N8 -7A
SL-3oo
S L-500
S L-ll1OO
SL -4000
SL-6000
MS- 7
4_"18
FL250
F L-500
FL- l500
F L--4000
FL-6000

1'17-101'1-7

NB-7
SL-3oo
SL-500
SL-l800
SL-6000
AUX-7

RR M_7
RTM_7
FA _7
RV_7
MS_l
MM K_7
1073
7077
703 7

$53.00

........ ' ..''''.... 0< ,_

• :~:.:..,.,-:-;;::' t.':."1.~-.::.::
,~ ..._,_....._....

. .... ~"'_ o_"' ."'• .~_ .,~ W·'" _._~ "" ,,_
-''"-~....,,-• ~H " .,....,.." " .,." ,.. "".

1240

1242

1548
153 2
7021
ron
7023
7026

ro"
1531
1211
1011
7013
70 15
7017
70 19

1537
ron
1022
7023
7024
rese

VHF_FM T RANSCEIVERS AN D ACCESSORIES

1330 UMK·3 Remot. Trunk Ki t fo, UV-3
1339 bvo Control i-1<.d 1o, UV-3
1525 1525EM Encode' M;cropl1one '0< UV-3
AMPLIFIERS
1528 L-7 tOO· 15m Ampiofl.r , Po...., SUp\>IV
1578 L-7E lBO-10m Amp lifi." Po we, Supply
ANTENNA TUNER S AND ACCESSORIES
1538 MN_7 25OW. 160-100' Tuner
1539 MN-27oo 2 KW , 160-100' Tune r
1510 6·1000 4 1 Balun fo r MN-7IMN-27oo
1533 CS-7 Remo te Cont,olled Antenno Sw ilCh
1514 WH_7 1.8-54 MHz 2<1120012000 Watt mete,
1550 DL-3oo 300W Dum my Lo<>d
1551 DL-l000 l000W Dummy Load
15 29 ~A-7 Fan fo,DL- l000fT R_7/PS_7
HF TRANSCEIVERS AND ACCESSORIES
1336 TR -7IDR -7 Digi,al HF "an'ee iver 160_100'

I,eeei."" L5- 30MHzl
Noise Blanke, fo, TR-7
300 Hz CW ~ilt e, lor 7_line
500 HI CW Filter lo r 7_l ine
1800 HI RTTY Filte, fo ' 7_line
6000 HI AM Filte, fo, 7_line
Au, i l i ",~ Ra nge P' ogram Boord fa, T R-7
Ilor out 01 band co,.o,agel
R'nge Rocei,.. Modu lo.
R,nge T' an« oi.. Modules
Fan 10' T R- 7IP5-71DL_l 000
Remote VFO 10, TR - 7
Spea ker lor 7- lin.
Mobile Moun' fo , TR _7
Dynamic Mo bile mic. wlPl ug TR_7
Dynami., De,k m,c. w/Pll!(I TR _7
TR_7 Se,viee Krl

DRAKE

DRA KE PRICE LI ST

Drake " Dry" Dumm y Lo ads-no o il required

MODEL
NUMBER MODEL DESCRIPTION
COMMU NICATIONS RECEIVERS AND ACCESSOR IES

, ~,

,~,

1529
1338
1531
1335
7073
7077
7031

POWER SUPPLIES AND ACCESSORIES
1501 AC_4 Powe, Supply lo r 4 _li"., 1101220 V
1505 DC_4 12 VOC Power Supply 10< 4 ·line
1504 PS-3 Powe r Su pply fo ' UV·3. 1 101220V
1502 PS-l Power Supply fo ' TR_l. 1101220V
1529 F....·l Fanlor PS_7fT R_71DL_looo
LOW PASS AND HIGH PASS TVI FILTERS
1605 TV_42 LP looW Low Pm Filta ,
1608 TV_3JOOLP 100011I Low Pa" Filte,
1603 TV_3OOHP Hig.h Po" Filt.. fo , 300 Ohm Twin Lew
1610 TV_75H P High Pa.. Filte r fo, 750hm

ACCESSORY CRYSTALS
Cryna l. for 2CI A4 B/A4CISW4A!
SPA4/ML2fT4X BfT4 XC/T A4CfT R4CW
Cry.la l. fo ' li 'ed Irequwcy ope'otion
01 tunab le un itol2 NT
Cry"al, lor T Rn fT RnC
C,y"a l, lo r TRn IT R3 3C

P.o. Box 27, Medford, Mossochusetls,021SS
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31 .00

6.0 0

... .00
211.15
21 .15

' .00
16.00

n .oo

1"' .00
34' .00
3".00
2 51 .0 0
2 " .00

$299 .00
339 .00

[.

CW filTER S39.95

rc KEYER $ 117.50

MOOEL1 K 8ALUN S22.50
-s

• U h CW,) •• I'U' ..... _._- -. 1 f . • _.
• 1:1 ." 1 _ .._

TEL. 1-617-391-3200

/

T empo 5-S
Tem po 5 -S wit h touch t o n e Pld
12 Button t ouch l o n e Pld

(not In ,talled)
16 Button louch l o n e pad

(no t In ,talled)
T one bunt tenerato r
CTC5 5 ou b·l ud lb le t one con t rol
RUbber fie. Inlenna
Lelth.".h oloter
Cl,uet t e II ghle. !>lug mobile

c ha.,i n g uni t
MatchIng 30 watt o ulPut 1 3.' v ec

po w e . a m p lil ie r (5301
Ma lch ing . 0 Will ou lpul

power am plif ier (5'0)
Tempo 5 ·2
Tlm p O 5 ·2 with touch tone pael
Tempo 5 -1
T im 5 _1 wll h touch t oni pad

Tempo 5·1

• n•• ' '''' ..,d ""'" ,ho<<>ug/>'. 1,. 1d '. "ed
h_·...ld .v"'..... lOd ,odoo , . " lollI<t ,
800 <""" ....,. in ,h. P.oIm 01 .".,. h,nd.

• S,mpl. ' 0 ",,"''''. IVou <Ion', noed ,
d"9''' ,n "om"" to, "'09'_mi"\l'

• H.,". du'. I>o". ,v PICk all""" mo, .
0_' ''0, " me bo' ,.,.." ch"g", ...L

• E. ' ern.1 mlc,o p/l(l<le C'P. bll" V ~

" vou·,. not "'" no "'" .. ltw llefl""
..... '0 'l'" " .. ,<d. W"h ,,,. od<l,'_ 01 ,,,.
520; (2';W ou,pull '" 5-10; t7SW "",...., )
Te"'Po IOIKI """ .mpht.... " '-"'os •
_ 10' _ .. '" 1>olo ""ion. It ..... h_
" 220 MH, 'og. ,tw S·2 ..ill odd "omendooI
_ .."h'V ,,, "- ",,'''"' _ ,
,,*=,op!>ono ~1;'V. """V , . N"'"
""n..v _ k. """'9"'". " nd ,.Iet.eop''''J wh,p....,...'"

PRI CE L IST

.r

LOOP ANTE NNA
Lo o p A mplifie r $67 .50
Plug·in lo ops $ 47.50 ell •

500 W. RF TRANSFORMER
S35.00

MOOEl 2K BALUN $42.50

: ~..c:'::.:~-
• I.. • _· 1.1. ' 1._..._

• foI MI • • ftCW... ''0,.''__
' $ A-'::-
• $ .._-_...

TEMPO
Ifw ""1in 5 rnlh~ir«1

poftllbln gilll!!1i IfOU
r~ bro¥IMI choic:r
.t tM '-I pnee

ItleTempoS·2
T......po " I"" _,n T"" "m. w"" "
,.",.,,'" q""li'V ..n' led 220 MH' ....nd
...Id ,,,,,,,,, ,,_. W"h 5 2 ,n v"'" co' 01
pOC k" you c¥< "'" 220 MH, ,._,...
,h,ouotoou' ,h. U.5. " ott ... all ,,," "'va,,,,'
Id .",i_,;"\I , ",.m,o'" QO,"'V compo·
..,..." ,rod ..cil ing 1'0'0'" 01 I"" 5·1, Tile
S·2 o U... 1000 ct>ann.fI ,n , n • • ".melV 'Jot
1'9h'w. '9h' bu ' f0!l9"d c... , Y

.. 1... .- 5 ·5
• T onIv 'vn'......ud __ oU"""l

0; ,,, "",,,,,, (Sw,,_ ,'" 1 '" 0;w," _ ..,_I
• T.......... ~fMl" v • 'ho to.....

",,0_ 5 1. Cu"o, " . ,.... , .... _
",,0_ ,n """~ ,...... ",,11_ '-'. 0'
_ .."on

• HooavVdu'V I>o" v _ k
• Telon<:opong wh,p ,......
• N, eld ""n " v _ k . <;hat9"'".
• E... ' ..... m.Cfophono<_boh' .

8EAM BALUNS47.50

V LF CONVE RTER $59.95

.e-

RF TRANSFORMER $42.50

• foI:PIM .mt:W !!>-I .I'tPl
• _n.lI,U:.....!.... Z. e. 5__•. ,...- - - .·s_ .._-_ ...

$299.95

· ''''I'II~_tev''''''l__'''111-. l t t ........- ,-• F......... l OO lf ... DO'"
• t/fllll._·"'''' ..---· ~_a..._.........

R-X NOI SE BRIOGE $55.00

ANTENNA TUNER

• t ..", 1M l..' h _ yo..- ••11. 01,
• F'" ftl l ~ _,
• f R · _
• I ·IDD MltI,
• •$ II . .. _ $ell CIfI-.I

All BANOSPREAMPLIFIER
S89.50

FREOUENCY STANOARO
S42.50

......... _ , tI'l~ """ "-~ _
"'10 v_ .., woo", hom l6Om-'0m.....-. ''''' ...,.. __,....- .......
...",h ... ,~ """ ............r on<! boI. oced
1__ of .... yOU '"no uP ... ,tIou. 90""!1
QtI , .

All, ,I _. """ttv on ,""
,ndo>c""CO' _I ..., 'helMlun _ •. To od
,h.. __Mhod I,om 'fa 12 ..... lor ,....
m.....nd""1<" '0 ." .. """""'" tub"" I, c_
a.•• ,... t'....... , .... ,I <un..." And _ ....
__ .11<0 boIun h"", ,1>00 out"..•. "'-. ,f

~mo., ""........." -.." .mpodonu, '0
.110> ""out _ • •, .....Y' 00... Thus mo..
_ '0 .ou. on,..",..

T.... '-', "...,blom ... ,.. 'u......, OS 9""'''''
1I._ tunood up W"" ,h... ""Obi '0 ,,,no
on yo,,' ".0>«0_ and ,,,,.. on ,.., "'....
.onod '.n OK<MldI '" ou " 1_ the .... ,,'''9 In
VDUO ".nla.... ",-..11 , ...n 11>_",
PO' knul> W. h". "botn.. "'V. " bu,',.."
50 on", """k b..dg< 'hot le.. you ,et ,I><

,,,....' "",,"ali ..,'houl "'''''''''''''9. And.
...'I<h 1 ~'" ,"" YOU ,U"" yOu' t,onsm."••
,n,!> • d"",my lood. So YOY con 00 '''.
..hoi. ' " ",,u p ... thou, 9O ,ng on ,.....;"
s.... ,,," l, n. I, c uto OIlM

PALOMAR ENGINEE=R~S~TIT~:l;n~~~~~
P.O. Box 27, Medford,Massachuselh,021SS



i;
a

e 6 .52
$ 1 .05
$ 8.34

)

•• •

3 I..,.
5 1 .

10 '

--

'to . 661
"'.662
,., 663

$05· 44 _ SqU~fe 81~d..
SC......d"y""' set. .-

j I'*' .4' '... ,,.,

(

lO.cG Wore S,roPP'" a nd c.,ne<-- ...... -.. ~ ~ ..."" ",0-_""" Wt<o""t,.,., w ""." _.e .... '\I
_"9 """ c.... '" "', Il'''''pi,.. ....""_"."'" '" """""'il _

"."" '''''

r

-- ' 1I)1-S $3.32, •-.
'103-5 $4.12

• -•

(

LA B QUALITY CABLE$

so ot>m BNC l'Iug to BNc I'Iug

"'.668 31•., $8.9 1
"' ,662 61... s 9. 43
No . 666 101.... 510.73

50 o hm BNC Ru) to UHF 1'1"9

"'.651 1100' $1.20
","0 .658 31... $ 1,12
"1 0 , 6 56 6 1... , $ 8.24

TEL.I -617-391-3200

so ohm UHF Rug to UHF Aug

$13.97

c=so
$ 14.76

. -

Ad" tabl . .... ,,,,,t..",., Q' - ,

WlUS e ~"OO"'" , '...'_os" "01"
.. """ '" ,,," " ,,,,,,,,", 0 """ ""I. "

h '. ,t ~" t , '." , "".-""C" "',u" ""rene es Co ,,,"" " " P ICG,
'''e el - ,- I.r"," ' -"po,,"" $6 38
"4iCG _ e' '''O 'h ' , ' OP''''"O •

"' "'IlCG -." ""'l'" •·.. """"'''1' $6 45
\\liih D $7:28

&Cutters
-rco-x $2.63
-. """ '''' ........ "'..
<I' po Cut>.... • """".. ,

BNC Test Voitallll
1500 vac ; Frequ encV : 0-4 G HZ; Im pedance : 50
Ohms nominal; Cable Reten t ion Force : 60 jbs.
m inimum (RG-58C/Ul

UHF TlISt VoltaQCI
1500 vee : Freq uencV: 0-500 M Hz ; Impedance :
No n Const an t; Cable Reten t io n Force : 60 Ibs.
minimum IR G-58C/ UI

Wire Strippers

ken.e"XST·5 - Super-Tru T;p (phi llips
.1.1 type) Scre wd river Set

Contains 5 meces - all Phi l li ps

U-' • palCh cor<ts ',.-

....,.".. -- "'"5"'11 _ .

...., >Ie"" A 5"'11

......<'..' .

U_ '0 con....,' '"""'..
". ~ .'AI"",• .. ,'h "".
' '_'''''11 • UHF
CII P'Y9 "''''' 'M' ''''' M
."" •• ,en..

u.... '0 "",mec ' ,,",•
• ,., ,"" CB .... . .,,'n .
..,...... w"". ~ '0 ..
e""c o' t"". e c .~~ .. ,'I
"'" DO" "'''' 110 !>$ U
c''''eo 0' 'hO " "' .
.....Q t "

RG 8/U l ow l OSI Type

-

- " 'I:

J' ~9'''' .......
LlHF CIl_.
.... _ hondo

0;(1' ~,,'h ""h
UHr CB PI .
"" ",, 'n .

'00' ""'lIt" " "h
UHF CII 0'.....
"" _h ondo

20 ' ~.. '" . " "
U..F CII 0 '''11'

"" 00'" end>

~ . ""'Q'n ", In
UHf CB p i.....

"" """, 0l'IO"

-secc

'S1CG

,

'~7CG

$8.37

$8.27

•

$7.92

$6.85

Lo ng-Nose Pliers

'41 CG

-, .

$6.37
."'"

RGS/U Low Loss Type

$4 .10

RG 5B/ U T Vpe

$8.50

'lll' &J •

58'.eW-01tl

$ 14.99

';II ' '''S~XI

$22.50

,",,_ t, -P"'"
."'", , 'w • "".", "

•-

Needle-Nose Pliers

U_ as 1""''''' coo ' '''mob ... 5 _ _

SWOt 5 lX-" .
,...... . * 'Ie..... ""'" SWII-_.

lJ-$e<l ' 0 con""'" mob.. '-----11-------1....::::::..:...- - - - -1C II _ . k> , ,,,,•• • , ,,..,, r
Q<I"" ... flum ",,' """,,,,"",.'.m••'_""'II' Ul-<r
Cll p'''II ,......"",_ '0
,he .n,,,,,,,,.

U.O~ .. hO '. ''''' ''''

"' ''''''',''' c."" .. ''''!Y''
"" .,.", ''9'\"' los. ' . "'"cn,,,,,, ' 1----.,-'--'--'--'--'-.,

'''''G-

0""'"'"" ,. ,
"0' " ••" ""
,"" " ,,, of I" ...
~ '"' '0 ,,_
,,","""

.. t.- ....._.

>

,,

'8 ' ""'9'h .."h
LlHF C8 "'.... _h_0lI' 5I;:IIPTlON

J' '""'II'h ....
UHF C8 ......... _h_

,~ ' ...... 'h " " h
UHF C8 1>'1>\1'
.... f>OIh ......

' S ....Q," ...,n
UH~ CB p l"ll"

"" trot" """'.

}lI ' '""'II'h ...",
UHI' C8 _
l _ "'9'

100' ...... ,~ .. .,"
U'" C8 1>'''\1'
"" OOIh """'"

W' .....Q'~ .. ,m
UHr CB 1>'1>\1""" "", " ...~.

RG5S/UType

20' ......'h 'h
UHF C8 pi .

"" ""h ....<10

Tools, Parts,
Accessories

Diagonal Pliers

- ....- -$7.13 '

...
$6.60

~
';;

$8 .87

-.- ,...
$7.33 ' 67CG

....- ......
$7.48

$3 .70

$4 .10

$4 .10

$320

$4 .99

$7 .25

'_ Sll1 00_. }lI

$10.99

• LOW LOSS CABL E . NON TARNISHING CONN ECTOR$
• FA CTOR Y ASSEMBL ED. TE STED FOR 100% R ELIABI LITY

P.O. Box 27, Medford,Massachusetls ,02lSS

Quality Coaxial Cable
for All Applications

PMIT

~"

TUfTS Electronic Department Store.•TUfTS

';lI,.~ .

!otI ' _!A5l ..

58' ·5620-:>59

$5.49 •

';II'.'lll' ~ .

$4.99

';II' .';IIl s--.1O

$929
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•

$29 9. 00

•

•

FRG·1
General Co.a, ag. R.... i••,
• 0 .529.g MH, eu,..."" ",,,h 10 , H,

Reodout
The FRG 7 i, • preci.i"n ·bu il, . Ii -pu,uo,"
CDmmu nie.Mm '"""""', fo. ,uring .11 ",1i,1
".t< C"n"'ueM n for long hfe ,nd hi9h
perform.nce, U , i ii li,, ~ ,he Wadley loop
d"ft c,n« II" ion ,.",m, in coniuoC1<on
will , , tri ple con,."ion 'upe,h." 'D<lv ne
c"cu i,. ,h. F RG-1 00,'" hrgh ,omit" i"
, Ioog wilh o,<c.li.m " , hi li"

" Con ' inuo u, freouoncy cover.<JO Irom
]QO~ H"03OMH,_

• 30 band" oach 1 MH, wide
• Flve-d lgll frequ,ncy d"pl. y ,nd illum i

na'ed . n. log d ,,1
• Quo'" d lg,'a l cloc k and ON IOF F lIm..
" Mulli·mode, _, AM iw ide and narr ow ).

5$ 6 i U5B ..><I l S81, and CW _
• Three IF f ille", __ 2.7 ~ H, for SS8 , nd

CWo 6,0 , Ht for AM nmow. , nd 12 kH,
for AM wi<le

• ElfoCl". noi.. ;' Iank. ,. loui ll ·in ,p., ke r.
,h ree . nte nno ler m,n,I " d \lep .".nu,
to, . '0". con trol, ,ecord,ng t«min,l _

• R,m Ole ,.,min.l. fo, .cco.. '0 " mOf
,e lav O N.lO FF c ire u" . nd mul<"g circu il

" 5511 " "" , ,, "y of 0 .5 ~ V from 2 10
30 MH"

" More ' " , n 60 d B IF imaqe rolio,
• Mo re l h.n 10 d B IF ,e ;,clio",

$ 399.00

Command Series RF-4900
Ten-band communications receiver
with b-diqit , all-band fluo rescent
display. SW from 1.6 10 30 MHz.
FM and AM frequencies. FET
RF amplifier . BFa pitch control.
A F gain cont rol. Comes with
earphone, AC power cord and
headph one converter. Operates
on 8 "0" batteries (not included).

TEL. 1-617-391-3200

$599. 00•FRG-7000
Digital Di'Oloy Communi"" ion. Rec.i...
",ith CPU Digi..1Cloc~ and Timer
" O.25 T hru 29_9 MH, Co . er oge wi,h 1 k H,

Re. doul
Compuler t eohnol"'lY and co",,,,, ience fe .
'U'e< ore broU<Jh' l090,he, ,n the FRG-1000 ,
a d lgi,.I-d lSO'a y gene..' co.eroge , .coi .er l or
,he di.c r' mi,,, , in9 5W~ , Th. d i~i..1 clnck
a nd "mer, rontrol l.d by • CPU ICentra l
P,oce<, i"g Uni, i ch ip , will re. d oUI l>oth
'oca l . nd GMT lorn•• a nd wi ll co nlro l
p", iphe,.1 ".,io n .qu ipmen , ,uch ." ta po

recorder .

Ken....ood R·lOoo
Tho R 1000 i" highly .d..""od commu ni
c.lion. receiver Up-co,,,.. ,iun. PL~ cor
cumy and o,ho, new ,ochno logy pro. ide
Ol'! im um ,en'It',., y , ",Ie" ivi... and , "
b ili'y hom 200 kH , '0 30 MH,. h.tu,i n9
e.,y-to -opera 'o ' ingle -knob luni ng a nd
digi"r frequ enoy d i, ,,I,y. it', pe , fecl lor
li"o ning 10 , hOl"w,vo. modium ""..e , ' nd
lo ng"".... ;" n~., Eo. n sse ' igna l, a<e
'ec.ived pede<'I~, Incl uded" • q uoru
digi,., d o ck a nd lo me,

$~§~~QOD
a.rooo f EATURES,

$499.00

See back co ver f o r special s !

$249.00

leDmm See baCk Co~er t or specials I

OrakeR-7/DR_7 IIa1
Syn,he.i..d. Gene,.1 Co .e,ogo Aecei ... ~
" FUl ly , ynthe.i,o<I with a pe rmeability . '

'u ned o""illa'o, IPTOI fa< ..noo,h. .
con tin uou'tun;ng . _

" Cove" co m" I.,. "nge 0-30 MHz . 801h - $ 1449 00
<!'g ,t,1 and , na l"'l r.,<loUl , .

" Speci a l low di"O<1ion ",ynchro .pll.,. "' p.nel. Provo<le, . imultoneou, dua l recei. e
AM detector p ro. ide' ,uper ior in' er- wilh the T R-1 , m.~ ing p""ible 'h.
not iona l ,hortw". b,oodc.. ' rec. p, io n , ,ecepti on of 1"'0 difle ,"" , frequ""c ie,

• Tun, l,le I F no lCh fil... ellect i..ly " the",me"me_
, 000uc. . ho,.,odyn. int.,lo rence Irom " Bui lt _in powe, ,upply opor.... fro m
nea'by " .'ion.. 100. 120 . :100. 14Q V. c . SOI60 H, . or

• Mull i,fu nc,;on ,n' enna ", le coo, 15O Ohm nomin,113,6Vdc,
. p1ine, i, ,wl'cl1 ·,elec ' od from Ihe front • Much mo,. 1

Command Series RF -2900
Portabie 5.l)and shortwave radi o.
Five·digit fluorescent disp lay. SW
from 3.2 10 30 MHz. RF gain
control. BFa pitch control.
Comes with AC power cord.
shoulder belt. dial hood and
earphone . Operates on 6 "0"
batter ies (not included!.

usetls , 02155

$399.00

•Massa(

• Disp lays code speed
• Tu ning eye for faster

t uning
• Full year lim ited

war ranty
• In te rna l speaker
• Requ ires no TV

set fo r use
• Advanced demode

Ietor circu tts
• In te rn el 200 Hz

bandwidth filter
• All leters. numbers and

punc tuat ion plus special
Morse characters and 5
special Rny characters

•nlC

$239 .00
Command Series RF-2600
Si x.oand portable shortwave radio
with all-band, five-digit fluorescent
f req uenc y display . SW freque nc ies
from 3.9-28 MHl. FM/AM rad io .
Battery/signal strength meter,
AFC on FM. RF gain control.
4" dynamic speaker. Comes with
AC power cord, shoulder belt
and earphone. Operates on 6 "D"
batteries Inot included) .

R TY t1QRS£

If someone tells you they offer the same
features we do , check them out with the list
below.

NEW! INCLUDES 24-hou r UTC Clock
110 and 300 baud ASCII , & tuning eye!

$ 179 .00
Panason ic RF-2200
International Band
Eight-band worldwide shortwave
rad io. AC or battery power.
Includes A M , FM and six short 
wave bands . Combination 2·stage
selectivity and AFC switch. RF
gain co ntro l. Separate bass, t reble ,
and volume controls. FM!SW
telesco ping antennas, Four "D"
b atte ries. AC power cord , and
earphone incl uded .

• Morse copying ab ility
• 3 to 80 WPM Morse range
• Computer prog rams fo r

improving sloppy Morse
• Radioteletype copying

ab ility - 60 , 67.75 and
100 WPM Baudot

• ASCII rad iote letype
ability - 110 and 300
WPM bau d

• Copies any shi ft of Rny
• 24-hour UTe clock

available in an y mode
• Enti re unit contained

in one package
• Au tomatic code-speed

trac king
• Full1 0-ch aract er.

,,!!!,.'~a r -slae dis la



s

$44.9 5

$32.95

$2 7.95

$219.95

-::=:- '-. ._.,i.··

•

CATONG

MODEL FL 1
F.tqu.ncy _ AgOl. Av dio Fi ll er
T~. Oilong F'<'qu..,cy·Aqil. Audio Fil,., i.
in'._ po- im. , ily lor """.'Klor ,;gnol
I,tl..-;",g in R F and IF """,m.."u""""
....",... lor SS8 and CW I. off.... on
............ry -.." i!tt __...hon 01 _I."
10 I Iw ..- in c:Iu tt."g
F SS8_••"' ,
o f ",.n"", ... 01 in I...""

........odv"" ""'.., ... on ,Ito 711)·
3lJOO fl, try 0 unoq"", ...,""_...-..t.
rrK~ ItO''''' f,'..... TIw uKk,ng ItO''''' un
bot Itth in cifOv<l ... , ~ no ''''',Ill••floc,
unlll 0 ""'i"le ;fjJpoa" in whl"" CI..
, ~. w~,,". WI ll '<I''' Ppe. ,' wll~ln ,y pi
ul ly on• ..cond,

o A <o", inc.",,,ly Kljv".ble .""io 'w in
dow' o. a v.ioblo ...,d,~ no,"" lO ,m
pro... _ion in llw "'....... 0 1 Olllft
oll ·lv,," SSB. RTTY or SSTY...,....

For .... CW _ _ :

• eontln-my _ _
InlI·3000 fl,. and _lO> 175·
1000 Hz ) ' or _'oct ....teII..-.gof •__
pno/>Ofld 10 cII_"lI bond cond,I"",•.

-"'i"lI~, _ P'"''''''"' ",.t.rence
• FI.l"oppe<l. " ..p~k'flod .....p"".. "'_

10' opl imvm o f 'unlng comblnod
w,{h • • ""11.,,, no ,."e'ion

• LIM., , un ing IIW ,{~ I:ton<lw idl~ ,nOo'
penden' o f h tquon<:y .n<! go'" ind.pe<1 '
<!ton, 0 1 1:toOf/w'<l'~ 10 ' noW,.1 ' f_1'

'0 ",,.
" '", ..... #.,....

O n this page T ufu b r ings you .
Fmco Stinger Hitachi

Ham-Key A lliance

,.
"-
""""... .. "u . ..
" .

,..
""", .. "" ....".
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~IN(O STINaER~

slinky

P.O. Box 27,

SLINkY! SQ.!!!> 1<'1 '" LOTo.l.n..., ....
,n. L I TTL~ _ce .._ SI'n kyQ9..,POI. ·
..." n _ical 10 "'9 ,..,.. ,.... f"O'I
....., • • 1/1 0 w g,~ long'

T ~ i , " Iectr i<; a l ly sma ll 80175. 40
& 20 mele' anlenna o p...-al'" al
a ny len g l h hom 2 4 t o 70 h . - n o
e .. " . b alun 0' n a n smlltch n eedt!ld
• pOflable _ .8<:11 & SI O'" In
minu tes . small e noU\lh 10 f it ,n
altl c o. "'1>1. • f u ll legal 1'0_' 
low SW R o v., comple t e 80/ 7 5.
40 llo 2 0 .... 1... bands • muct,
10 _ ' atmosPh er ic noise P ick UP
th.n • verlical llo .....,.'lJs n o . adials
- k il incl. a 1". o f 1P8oCiatly-made
4 " d i• . b y 4 " long coils. con·
tain ing 3 3 5 f1, of , . d i a t in g e c e
duclor . b alun, 50 t t, RG58/U
c o ... . PL259 con n e Cl or . nylon
rope flo ...anua!.
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$667

$10 18
S 10 16
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High Pass Filters

Audio Interfe rence Filters

AC Power Line Filters
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CN-630
$ 139.00
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CN-630
F.equencv Ro"'l" : 1.0--450 MH.
Po- : 2 R.... IFOlWa,d 2Onoowl

( R.I~c~d 4 14 0Wl

Low Pass Filte rs

~~ • •> - ~- .;....... -

••

Interference Filters from J . W. Miller

PREAMP MODULE

Model PM·1

aSA5 PREAMP
For Trlnscel"ers

UHF PREAM PS
._U2~"'~"",

t_ coo. ......_ h .....
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11500

PR ICE

S 21.95
21.~5
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2'.95
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"..n m
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27.00
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$1 35.9 5
RF-440

RF SpMch PrOl;O!SSOr
Models RF-400
Incre.... t .. k """'"" w it h , p1 01l. ' , ... " _ a
Mn RF clioP' ..g O"u' " low d i"ortion ,
Simply ..." .11 be........ miOfopho.... o..d
Iro", m;". , .
To lk Powe" BOil.. tho.. 6 dB,
frequency R.,PO"'" 300-3000 HI ., 12 dB_.
Diotort;on : lito ,hMl 3"-. at 1 kHI . 20 d B
chpPng,

CN-620

eN-720 and CN-62a
F, equonc y Ro"'l'" 1_8- 150 MH.
SWR DotKt ion S.m.;t iv,,~, SW m in.
Pow", : 3 R.""". (Forw.,d.20I200/100w1

(R.II" ClOd . • J40 I200WI

LABORATORIE

DAIWA

DESCR IPT ION

CLASSIC 2 METER PREAMP
J .... ....... .- ~ ....... .......... "'-. 'he _____ 0-.._ ....,.... . _

_",__"'_E D' ~..
SS8 . ....... osr;;o.R '8<11_ 2 <S_ '2 ___ ,8JtC,to........ _""' '' '\'1'\ ' 7',-,-- ,...._...

$20.95

JANEL

eoo.ial Sw itches
2 Posit ionfM odel CS·20 1
4 Positioo/Mod.1 CS.401

SWR & Power MBlflfS
Models CN-nO, CN-620 and CN-630
PrOI... fO....ly .~__'od cn,t yconltruct'Qn _
Po- R.lI"'J : 2 .5kW PEP. 1kW CN
Im~:50Ohmo

Connoa 50-239
I l , lito",.., 2 dB
VSWR, I 1_2
~xom"'" F......,.......: : 50D M Hz
1001.,_ , Bon......... 50 dB ., JDD .... H• .
ben... 1t>on .5 dB 0' . 50 MHz; ...;.c.nt
t.,minol.
u nu.... T.,m; ...I, !l'oundfld

144Cf

01·A
01 -A

~-.

1101 3
11010
17t114
caocs
osooe

MODE L

$65.95

P.O. Box 27 , Medford, Mossochusetts ,021SS
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TUfTS Electronic Department Stor~.TUfTS

$11 9 .95

H D-73 H EA VY -D UTY

ROTATOR
.... ith e ,,<; lu sive D ual-S peed Co n tro l!

Fo' .n'.nna. uo 10 10,1 sq . ,, _01 w,nd tood
"",. MaS! ""'Poll bt.., Ir.~, """9" pe,mi"
••• """""'ug .nd oU.... ~ POI,t,oe d"..
no~l,p ""'<oR_ "'utomOl'c bf.... ""I,on
euslliom SlOPS to .I<lu<e '....... .. •.._
Un_ 00<11'''' un<, ' ...u..,.DUA.l ·SPEED
'O" 'oon ...... ..... .._ ..,.,.,toon _'c!'I_
$l>E CIFICATIO~ : "'a._ .-boo.o.. '1
"""""''' - 10.000 "' .-t!». f de-........ ..--
...."'''lII; S',,"ng 10< _ - ~ ,n,·lbo,:
Har_ ,,~t d" .. _ . . 8.."ugs
100-318" d lOmo' . ' lh.. _ l ; M.w _
o·..."0....1. ta~1 b.nd (hao;k_tigt, 'odl .n il,.',
much, mucl1 mor• .

T he HA M IV "'IS n ew l.......t. 0 1
p .. do,m .. nc.e . Sn ap a<; l ,on
.w"ched wedge bra k e and ' o l a
. .0 n . 1 COnl,ol, b ,ings pmpo inl
oecu'ac ... t o la,ge di , ec tional ar 
, " ... ' flo p ul a ' in com "", "ic a , io n .,
A n ..w mOlo. I"ov id e. p ,e br a ke
a c li o n 00 ass ist in slo wi n g down
,o... t iona ' mass. and Ihe new
.hic k e , wedge b ra k e oll er. Ia<
'"0ng.. . lock · in pha.e a <; l io n . To
I. ke l u ll advanl"lle o f Ihi' new
des,gn. the H A M I II i'de'!\In""
l or .n·lowe' moun. ing_ A new
op.ional h e a vy du TY lowe' ....."
ad,.p .OI' i. avai laDi e w hen lh"
H AM lit i. 10 b" m ... . ...oun led
Wi lh ' ...a ll.... arra ...,. A "aint""s
" eel ' flU' gee ' . ... uem onUll ip l l""
Ihe 'orque inlO Ihe dua l rooe tl 8
b a ll b e ...- i ng support a..embly
a.su , ing .....a ' . 01 !toubt .. ife .. p e '
l o , m a n c ,,_ P ,ice , $169.00

in lO. ne w " e,,1 .ing ge", 10' 10 ta l
r" liab ili I Y. T.iple ...o e . 13 8 b a ll
b o,,' ing ..ssembt y c arr l... <lead
weiq '" a n d ...ai n l ai nl h o ri zo n la l
, labilil .
An oplion al hea~v d Uly lowe.
rna" adaPlo< "avall .. D1 .. t o ' tigh l
er loads wi.h mast mpunl ing_
Price : $24 9 .00

,es".se
.."'.se
$625.25....,...

TEL. 1-617-391-3200

Two NEW Rotors
from Comell-Dubilier

TAIL TWISTERTM \l
HAM IV t.IG

/

C~

Si~ and d.... """' . If> and JO "'Hz_ Alt
1_ hOjh _ ..".,t . H".:t> , 0K011o'COpe>
~. ""' ;11 to domond,"'l H".:t>, """I"••tan
dards ond Of. biK ked bVa 2-v'" ....".." • .
Th< vh .bl. 10 m. ..u,• •ign . 1o .. 10... . .
ImV/di.i,io n 1...,, 11 X5 ve,,,c.1 magnified
I,., a ."",,i fooa'ion y OU ...on', lind on .n.
oth., IS or JO MH z "'01'0 , Plus: Z-o."
mo<1ula"on. ,,"". ,o,""on. I,on ' panel X ,Y
o_ alion f.,.. all 100, scope _10. and X I 0
""'"'"I> m..,.,I""""",_ A.nd. bo.h JO "'Hz
osc;tlosa>Pft olle, in_ ..... tloIay t;.....
f or .... 01 _ ..;.,n. "'''''._ t 1«1
00<11>'01> ..........,... ''''0 t l><... bIoo:h ...
,1M! colo<~ I,,,,,, porool_

HITAC HI
OSC IL LOSCO PES

SPECIA L I
15" O FF A l l

H ITACHI SCOP ES

• V-J02 30 MHl 0>aI T....
• V.30 1 30 MHl s;ng~ T.ac:.

• V-152 15 MHz Oual T f;K:lI
• V· 15 1 15 MHzSingle Tr.sotl

A LLIA NCE

• F o . t h e New Supe,
Communic~lions Antennas

• New Th ickw a lf Ca. ,inll
• New S leel A ing G e .. ,
• Ne w Me te l P in ion Ge..,
• New Mo lO' P,eb ' a ke
• New Supe, Wedg e B, ak ..
• New L.E.D. Conltol eo ..
• Sale 2 6 VOl! O p...a.;On
O..,. igned l or th .. ne_•• 01 the
Ir. ing-'i ~e c omrnu n; <;a l<o n/ anten
n .... t h e TAI L TWtSTEA M i• t h e
ul , ;ma.e on antenna 'otational
d .... ices_ T h e T AIL TW IST EATM
sta'ts w it h a d"lu x e con1<ol uo"
f ea t u ri n g .nap action conTro l1 f o r
n.ak e a n d d i' e c t ion at oo n tr o t•.
L.E.O. in dl c810 " . ig n a l 'Ot .. tio n
and b.a ke op...... . ion. while t h e
illumina ted me. e, p .ovid<K di u lI;'
.ion ' e8dout. Thi. new <; o n " o l
box COUpl<K 10 Ih e n"weS! bell
t O IO< . Us;nQ the t i..... t ... led b ell
, 0 t 'i\(" inc iP ,e . the TAIL T WIST
EA .Ia btandn"wd"...gnwith
t hic kwall c as l in g . and .' " b o h
a ..e ...bly . A bra n d n .. w "'0'0'
with p , e b r ek e act ion u rin g . the
.. ntenna ~yuem 10 a n e ...y stOP.
w h ile t he m a •• lv e .qu a' e Ironl
b ra ke wedge loc ks th e assem b ly In
pi""". A new stai nl ess .,,,,,1 spu '
'I "'" sy ste m p <ovide . l inal d d ve

S135.OO
>0.00."Xlzaco
i zoc

- , • - - -'- • • - - -..- •• • • ....- - • - •.-- .. - ~ -.-- - - • - •--.... - • • - - -.......... .. .. - ~ --_.- ... - -.........- ..... "m •• -1>W . .... --.......... •.-

Til< HW. H62 H ~ \""lAH o,.."Oon.ol 10 , ,,·m<."'..........,_ " ,_ _ ' ...
l<r ...,~ '" ..,"' .... po so.- <"" ...
,,__""'" n """ <On<~of

, ....__ H 'HllliU'[' ",,,,,,,,,,t< ,I><
..,,(..-- ,,_ ..~ 01 tho _'.-ond .,.",-,...,n, _ ....< RF po••• " "",,, -.. on._
,""",,"'" I., ~ .."",. "~ '" "' .......,~,....., ,,,,,,,,, so... h 10 ..

,""...n, , nd _ " , ,,'ob,..<4 _, n•. •11"""'"'N
;" • h ; .h_,m~,,' p''' ''< "''''''"" " " to" t, p< 01
w l ;u <Un" '"' " ,," ,nJ In. d""",," , I TH RI.ilIN l
,.."p';"' """", _ ithoy ' '"'"KI>. ,1>., ",",un, ,,, '
tt", ,"",-, 1,••". ,,' ,''' " .,,' MATl "..... _ ,....

F".t ,. lh.. !'axXK lt r,," ,j ,, ~ 11

b<tnds ~nd tucks ~w~ y on Ih VLOO '

=

Our,-.,m"" ... Il W "n' to )u' of
qr.t we. n m.. ~';""" Oul 01 .oqhl ,r.

p"rtor m~nct', '00_

And now there's Superlox!
T""t,n1 ... ·e.5<Jp"'" '..-odyne

' ~d<>r ""~m Lnq "em s..porlo.h.... IO
times the "'''',I,v, 'y COpo.b.hly 01 ~ny
""n""nl ,oMI ,~dM d.. '.;<1or ,I IS ,d",,1
tm cust om L nll ~ II.I Lons,

VHF model 4362 (140-180 MHz)

HF model 4360 ( 18- 30 MHzl

•,

'99
S99

s:
PRI CE LIST-,-"

"",q-

Q
Oes<;,iption "'..f o. )(11;

...11 _ detllC10r ..!MI •
con . . ...... ""'...M ............ $ 109 00

OOU9SH , Fe.)(1I; IRW)

~!
Alt _ de..."or ..I'........
",,","01. .......prool 5139 .00

""""" ee-a Su_ f ox

•/1 SuPO,· H.' . , o<l . "" "mo'•
..da' .....ning ..... m t 279 95

c'" ,q"

Bii\B
E/q<I,onk(;J"""tk,;,'

M O DE L 43
El ements ( T a b l .. , ) 2 -30 MH z
Elem ",n. (T ab l" 1 ) 25· 1 000 MH z

CaHvin g e lise f o r Mo d ,,1 4 3 & 6 ..I.. m ..nu
Carry lnq c a" for 12 "I .. m " n ts

A EA D A F WAT TS D I AECT L Y I (S peo:;if y Type N 00" 50239 c on
n -=IOI' s ) 0. 4 5 _ 2300 MHz. 1. 10 .000 Wat ts ±S". low insertion VSWA
- 1,0 5. UnlllQualled eco nomy and fl .. ,d b ilil y . Bu y only Ih....Iem tf , l
co" lng YOU' p,.en, freq ....n cy and po_' n eed'. add ..x ua , g.
l a t if V OU' ' eQ u i'ements .. x pand

AMPHENOLl=i
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n""'"" _I NO eON N ~CTO R S
~ ,"." ,," . 8NC , "' h."" '
. " ' '', of "",,,,".ro ." _._ '0'0·'" "_ , , ........_...- -- .... ""...".. .............. _ .._ ""..0.-'_'" _ ••,
.... . .... _ _ AST.O_.'"'!!II - .._.. .... _ .,.__ '_M....--

Bii\M~
THRUUM
WATTMffiR

be .""" .. ...n ..cr._ucu a,_n._au "'. _, .......... ...... , . ~c ............ , _.........-" , ,,,.,-
" .U • ~ _

.NC,." TO eH' .r, ~o~ . _ ~ , .
-n.. _ ...-••• "" n. '- '. _....
M .... an• • ~c .. ' k I " .".
tt"'· .. ,,,,. 13,63

1M' ''"','' .. ~u .. 'M.URn .O" .'" "01. ,,,"",,••
n".. "'" I n . ,.~'". C·o.·
" .... • f. ..... ' o'"O,_ MC
11 ."
I U . ~,,"~TU "" ' U11_3II'........... ~ ~• ••• •_an , _ ........ _...... ,." _.... -
'~~' L •• C"T~eL'.1a_'._U' 502..._ .. ......,......
..... • ,-.-.. .. II n - :~--...., " " ....- -,\• • 'wrL •• c . n _c cr: . ....

'-1'
"; . ,>1:>9

U <.HTN'. " ~Tu............ .-.- ...-_..- _ ........_ _-
...,... h _ . _ ..... ..
u" .U'<. " __,_>0, ""_
• • 0'_ , ,, , .
...w" ." an ..
... ".• . • ,or .. " ', • " "
.. .. U ... f.. ., .• ~
IN" .' T R ~ " ; " ,. ~ "HT t'K

.. _" • .••• " .... .. \ 9/n-
,""•."'ow...".,.",••h'••'0.. ,"'"' . " "".
........ U
ONC . ..n ...c>:n~n... __.a-. ""·110 " .. . ""
. " •• •--.. ' " 11 • • -...._..,...., .. ,.

'.0 . Box 27, Medford , Massachusetfs,021SS



29.95

79.95

"..

59.95

19 .9 5

59.95

69.95

59.95

.,.,
'"

~""."29.95
7 ,9 5

.,..
"..".,

...,
""

teass
169.95

299 .95

129.95

169.95

199 .95

14995

617-391-3200

-. " ..• " .
6 ·rI·

TEl. I

.,..... "'~.._._-
Dftl • • 3I<W " .... T...- IV. SWR. l<lo<word-<e1loocMd
...ttme..., ' I _",.,..,-v_ ....._".ow,..,.,. bolun.
3kW PEP
3kW v..... Tun. , IV. 7 poOition o",onn••wtt<~ . b.hm ,
3 kW PEP
J kW V..... Tu...., IV. SWR. t ()fWOfd-r.t1eeted Wlll""l".
bolun, 3kW PEP
3kW V.,.. T IV. B...., ... baun. 3kW PEP
1.5 kWV_ r 111 SWR. f"""_~"_""'l_.

11"""'.;"".....-.. dl , -... 1.Sl<W PEP
I ,5!<W V_ T_ Ill , f1_,ion ...,-... _,"".
l*un 'or IHI_I_.1.5!<W PEP
Oolu,~ V.". TUM' n. UIl'mo'e in ... Ien 'u""" SWR,
dummy INd , forw . ,d ·..fl"","", w."m ,. f, on, po...1
. nleml••w""" , boolun, 300W ou, pu"
V.... Tu""' n. Imp'''''"''' m<><lel .. ith SWRIw. tl""''"' .
........... swi 'd>. lYlun, m"",,, mounl""l bl'.ek.'.
301M "",put
V.... T....... II . SWR......"mo1... on,_ SW;,,,,,.no
-.n, no _" mounl . 301M.
Mob" moun, lor Mf J-""'l
V.... T II , W;I!> SWtilwet'mo1"__""""''''11
boICh' 6 POl-ihon on,,,,,,,. <wi ..,,, . 300W
v.... Tuno, II . With ", ',mI••w i,"" .mI mobil. moun"ng
b,oc k". I... SWRlw.Ilm , 300W oupu'
Ve, .. TU,,"' II . L... SWRI "m.,." .nU",n. 'W'lOh
moun"ng "'.ek.,. 300W ou'pu'
V.... Tunt! , M.,,,,- 8rtythong. eo.,. 'andom w" ...
balonee ,__, 200W ou,put .
Eo::ooo T Mo_ co.. _ ,andom _ft. 200W
Random W T_ , for .'-_ 1__00. 2OlM'

---.. ,~-

24 HOUR DIGITAL CLOCK
Mf J- IO, .... h.... """a! d ock. ,,,,..Iy ooIid "" • •.6~ bl...

d"p1.y (I,ko T5-8205I , 10 ""., Iod funct .....
(pr...m • ..,."den .... mi...,,,"9 o f , im. f,

ThUll MFJ Kft WlI fIIh:,. Ire the mal l copi~ ;n Indull..,.
...... . , _ ........ • ...... .. ..n.

m .c»:~.. . _~.__ l: ·'.'..... _ ~ ..... ~~-'"_ ... -_ ...__._-_.._ ~. ,.. ~----- _.~-- _ .._--

Io4FJ-720

MF J _751

MFJ · 94 4

MFJ_901

MF J- 941 B

MFJ-982

t.4 FJ-900
MFJ · 16010

M FJ· 943

MFJ-SSI

MFJ ENTERPRISES

SBf-1PC

CWf-18 X
SBf-1B X
AC Ad.pte,
CW f _2PC

MFJ-721

SSIICW f ILTER$
Mf J_752 0'-'01 ,unoble SS8/CW ac, i.. fil,.. Slo".1 Enh....,., II .

2 noi.. I,m;,. " . inpufO ' 0' 2 ,ig<. 110V AC 0' 12 VOC
Tunab le SSBICW ""Ii• • hit.. Si!lf1 . 1 Enhancot.
110 VAC Of I 2 VDC.
s..- CWISSB f ilt.. . 7W ..... p1,fit< . n_ Umo, .
,nPutS t o< 2 "t<. 12VOC or 110VAC ..,' h OPt .......
«-0tIu,. s.- 011 Fil,.. 7W ...,p" ... . 12VOC ",
IIOVAC w,'~ OPtional AC adooltf
Sup..- CN f ,ll..
S",gl. Sidetr.nd f ilte.
12 VOC. 200 rn A ,
Some w i. ed and ' ested PC bo. ,d .. in CW f_2BX
...lth 4 po,,,"on . ..iteh
S-- _ •.., _ ,,,'ed PC _d .. ." SBF_1BX w"h•_ .>on ....,' ch
6 VOC. 300 tnA .

t,4FJ_980..-

DELUXE
Versa Tuner

24-HOUR DIGITAL CLOCK
SOLID-STATE

,..--------- --""49 .9 5
29 95
29,95
2995
17 .95

'"

""

119 ,95

59,95
49 .9 5

..."
""44 ,9 5
49 ,95

99 .95
79.9 5
29,95

139.95

-_ ...-
- - "... ' ',' .'-.."." ,'"_ . , •. c to

'..,,, " -~.-- ..""...._. -._... " ......._ ..-_.,
•••

,p.,-, •

• flo . .. . llo» _"" • '-__•
• '••. ,., • ,~ ,. ' " " '0 '!IO

",p " • 5_ ......", ~ • """"'" "
"".. to.... "'0"' "''"0'' • "",. ,e1 ,"",", ""''''
" ...." ,oQ • 000l """ ' ''. ' . . ...... ,tm "
, . ',," 1,,' "'>Of 0" o ~ SI Pf lO~ ' 0 11
• u...., • '''" "''Oh' ,"'''' ' } ' '6 • )' • , •..,

....._.t_.., ..__.,

•

Medfo rd. Mossot husetfs, 02155

J,. .

._-"''''.- '''---

" .. .•

$5495

$49 95

-- _..-.. --••

TUfTS Electronic Department Store,.TUfTS

SPEECH PROCESSOR
Mf J-515 Rf~Pt_. ""'-9 __.m""",*"",- _

''G. "-<'u1 ...""a!-........, -"".Vu"....
,'" Id.....'men' o f """",'ng. 4 _ mOe joelo , fI d8
mo.. _09" SS8 _', "'" w,' h ... ~ " 0 _ ... y
m,e. pu. h butto n on-off/bypau.

LSI' -51OBJI It l _ " , hmie S~ P' oceo. Of . Delu," modal,
LSI' -51OB JI L~"hmic $paoed'l P' <><:MOO' .

MtSCELLA ...EOUS
MF J - 202 Rf ........ 11,...
MFJ _10JOll lt 110<:0,,,, P"""I"",,,,
MF J - 200lIlt F.o,!,,"",,,,, S, .~d..d
MFJ-40T OAPT,.mm"'. , .
MfJ -40V ComPOn,on ORP VFO fo. 40 T
CPO-555 Code Ptaetooe o.c,1I110'
TK·555 Opt........ Tolepoph Koy.

MF J-4 Bl
HI< _1

Mf J ·482

MEMORV KEVER S
Mf.l-484 G...._,.. Memory 1<.."... Up ' 0 !We" 15 "".-0<:1..

m_ pi.... lOll, 75, 50, or 15 """ IC'" "'_.
G. end m••,•• Memo.y I<. y... f o'" 25 o, , 5O ..,d two
25 eh..",,'e , m....go'<.

G,...dm..,e. Memo'y K.y",. Two 50"""'00'.' me.._,
Optiot<al Squ. ... Koy

ELECT ROtOIC KE VER$
MF J-8O«IC O"u" 1\ DOl.ndtU<h......-v .
MfJ....oa Ec_ I< oy Bu,lt ,in~", pl"u.""
MFJ _40 2 Econa I<.y Bu, IHn p,o<ldl• .
Mf J-400 Ecor><> I< ey ble",.I K.y
MfJ....OB Now Oolu • • Eloo" on'e II , ,_d ' e.<Ioul me'o•• "",10., for:

M....... y. ,...-n e<><:le 9en,,,. ,0' , key_ d . 80441C k~.

chil>do'_tU<h......-v. UP '0 5OW Pt.l
BV_l _0tIu.. ,_ "", _ ... Hooyv"..t_,non..k od,. ,

PROfESSOR MORSE
MF.1-410 P",_ Mor R_ COdII _/k;.y• . _ COdII

_ ~ Senodo a!""" on ~;C.

lull loti Cuot,.. lootve< .~ .-... del..- f",
<pK"'II Ie"." Up to lI'o'~ -=ondo.

TELEPHO"lE PATCHES
Mf J ·624 C, i. p cl.., Ofof.." o", 1ooun<fin~ .ud io, Vu m.'e. for

mon i'o'm~ Ii,,. 1..01 . nd for nu lhn~ lOt m."mum «p••• li""
o f " .......i1~ ....d ,_,W<, ."WPItch in po,ch ou,

~-Mf J --61O s.m.. MFJ--624 . ,copt _,_,_

. .... ,IIITIlODl,lCU TM_

GRANDMASTER
MEMORY KEYERS

At $139.95 this MFJ·484 GRANDMASTER
memory keytr gives you mort teatures per dolar than any Diller

memory keyer avila. - and Here's Why •

- " '''',' ''.. -_..-

C MOS ·8IU3 EI.c tro n iC 1\.1"'
s",o .' '.0 . ' , 0"'0..... cu~tts·aou.....-.-

-..-._....-_..-

P.O. Box 27,

- _ ......-._.... ,._.-._._" ., ..", ...._..... "



TUFTS Electronic Department Stor~.TUFTS
Prices FOB Medford,
Mus, MillS. rflid.nts
add 5% sales tax .

Minimum $350 for
shipping a nd hilnd1 inll

on all oro.".

TEL. 1-617-391-3200

e "D~.' TA -.1 3

SPECIA L! 25% OFF AL L MOSL EY ANT ENNAS.

'iJ,'@.""~~
~(f'"@~

'@'I:,"eF
_ AK -60 man plate adllPl. _ _ Model Cl-3 6 . 6 .'emenu -
$1 4.50 $392.75

_ Mode l TA_36. 6 elemenn - - Mo de l TA-40 KR - 40 mel ...-
$392. 75 con~ers io n kit _ $1 19.50

_ Mo de l MPK -3. 7500 Watu A M/ - Mo de l Cl.-203. 3 el em e n t s _
CW and 2000 Wa tn P.E. P. SS8 - $29000
$67.75 .

•

OROER BLANK

•

SPECIAL I
15% OFF A L L

H ITACH I SCOPES

-. ,
c '@oi'>-M :

HITA~~~"rSCOPES
s,.... ~~;;-..-.:I JO "'Hz Au
,_ ~ '" ' ' H,,_ , """,,'1oI.a>I>ft
..r " ..." .....,ng Ho,_ ,.......,. "...
d.o.-rl, """ ~'r •..,; k"" b. ~ 1 y' " "" " "'"
T»ry " r .h'r '0 mr • •",. ..~.h .. '0..- ..
ImV "h" " o n ,...,,10 )( ~ v. ,,"c.1 m"'lnd ,", I,
,(, • ,,,,-,,,, I,c.",,,, yO" ",,,,,', ' ;n" 0" ' "''
0' " '' IS m JO MHI >COl><', P'UI: Z . '"mo.-'u'.'_. ll .oce '0'."00'_ t,,,,,, """", )( y".,..,.'_ 'o< .utOU' W;("", mo<lrl•. ..-.:I )( 10
~ m4',t",~,_ ,,,,,~ JO "'H,
......1Ioo<opr< 0"'" ,n ""' do'.y~.....
• Y-302 30 MHll Dull T 58SO,SO
• Y-301 30 MHZ SingleT.- $670.50
• Y ·I$2 I S MHll Dual T... $625.25
• Y-IS I 15 MH z $ngIe Trace $49O.so

206 Mystic Ave., Medford, Mass., 02155, Tel . 1·617·391 ·3200

CAT. PAGE QUANTITY UNIT TOTAL
NO. NO. DESCR IPTION ORDER ED PRI CE PRI CE

--

5% Sales Tax
N.~ ceu (Mass. Residents)
Add._

City Suu Zip Shippi ng $3.5.

0 Cheek Enclosed o Visa 0 Maste. Cha'lIIlI and Handli ng Min.

PRICES SUBJECT TO CHANGE WITHOUT NOTICE Amount

c..d no. Card • • p . d ate End osed
Sivn.il IU••

OPEN DAILY 9-9
SATURDAY 9-6

TUfTS
Electronic OePillo1ment Stor,

SPE CIAL PR ICING NOTICE

Many of t he major items. such as transceivers, are availalbe at special discou nt prices . A complete list o f these special
d iscount prices may be obtained by wr iting or calling our ma il o rder department . If your order co ntains one of tile
items on the current disco unt list o ur sa les staff will make sure that .you rece ive the lower prices.

BANDPASS-REJECT DUPl EXER
DPLA·144 fOR 144·174 MHl
Also ~vallable lor T
54,220,450 MHl. ~ r--r'

$499

----------------------------------------------------------------

- --
These Banll Peu Band Reject Ci r
cui t dUIl'e". s Incl ulle t he uMI of an
e"cluslve elrcult developed fo r
WACOM, w hlcn provides superto r
supcress ton 0 1 spurious side band
nol"'" betwee n a nd adjacenl t o tne
duple" frequencies . Wnen used w lt n
a nlgn Q filler. Ihe Band Pau Band
Reject C ircu li provides freQuency
r.llOnse cu~es w ltn bandllass cav l·
tv cnar.,;:lerlstlcs al t h e fr.,quency
to lie Ilassell an ll lIa nll.,ejKI cavlly
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Budd M eyer /(ZPMA
650S Yc llow~ fone Blvd
Fore~1 Hills NY 11175

Daze of W hine and Noises
- intoxicating informat io n about alternato rs

Photos courtesy 01 Ford Motor Co.

Photo A. Alterna tor output under actual load condition.

O ne of the puzzl ing
problems that crop up

in ourYHF FM equipm ent is
the sudden appearance of
alternator wh ine. It is usual
ly the f irst com ment you re
ce ive if you have it on your
signal. As befi ts the ind ivid
uali st ic aspect of the hob
by. there are many myt hs
pertaini ng to its el imination
which I sha ll a tte m pt to d is
pel , after which I will sug
gest some ways of elimina t
ing it. First, however, we
shou ld understand the rea
son for its being, and learn
where to look for i ts source.
The chargi ng system in your
car is the cause; the reason

we have the charging sys
tem is to keep the source of
all of your car's e lec trica l
power at its proper poten
t ial; the sou rce being the
car battery.

Fig.l diagrams the charg
ing system for late-model
GM ca rs. Note that the al
ternator is a 3-phase fu ll
wa ve bridge wi th an output
shown in Fig . 2. It is the d e
component o f the pulsat ing
outpu t voltage of the alter
nator tha t charges the bat
tery . Since the output of the
alternator w ill vary with en
gine speed -anywhere from
slow id le o f about b(X) rpm
to several tho usand rpm - a

regu lator is added to ensure
an almost co nstan t ch arg
ing voltage to the battery .
This consta nt vo ltage is per
haps o ne to o ne-and-one
half volts higher than the
12.5-volt battery. Note that
the battery is 12.5 vol ts, not
the 12 volts often assumed.

At o ne t ime, it was possi
b le to ad ju st the chargi ng
voltage and current. M y
late-model car is perma
nently adjusted. The regul a
tor module is m ounted in
side the alternator. Grant
ed, it is a so lid-state assem
bly, but if the permanent
ad justment becomes temp
orary, the regula tor m ust be
replaced in i ts ent irety . A
very posit ive aspect of
these new-fangled so l id
sta te regu lators is that there
are no longer any arcing
contacts involved . The old
er regulators had (at least)
one set o f co ntac ts (vo l t
age-ad j us t) opening and
c losing al l the time the en
gine was running. The spuri
ous rad iation from these
beauties w as stult if yi ng!

Alternator whine is the
squeal m ixed in with your
aud io that the receiving sta 
t ions hear when you trans
mit . It varies in frequency in
proportion to engine speed.
The root cause of al ternator
whine is related to diode
sw itc hing and the chopping

ac tion of the regulator .
Rather than the ideal w ave
form show n in Fig. 2, the
ou tpu t of an alternator is
the square w ave show n in
Photo A - a photo of alter
nato r ou tput under actua l
load condit ions. All the
scope-t race photos used a
sett ing of 5 vlcm on the ver
t ica l axi s and 500-/-Is time
base f or t he horizonta l
sw eep.

Sq uare w aves contain
m any harmonics extending
well into the VHF range,
and since automotive de
signers may not be aware of
the fac t that w e amateurs
are insta lling VH F eq uip
ment in our ca rs, they don't
spend too much t ime prop
erly rout ing wiring . Nor do
they spend time or addi
tional pa rts trying to c lean
up the garbage you w il l see
on a 12-V (sic) bu s in the car,
should yo u happen to put a
scope on the Vee line to
your rad io. They design in
only what they have to for
general usage. The fact that
cars are becom ing physical
ly smaller compounds the
fe lo ny. All wi res, by neces
si ty, are closer together .

In most cases, spurio us
radiat ion in the audio fre
quency range gets into you r
rig via wha t automotive en
gineers ca ll backwav point
of e n t ry . Thi s mean s
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rette l igh ter connection was
sloppy and I wanted -or at
least my wife wanted -a
neater installation. Thi s
also provided me with the
advantage of ignition-key
control of power.

Speaking of c i garette
lighters, I have been told
that some new cars have re
verse polarity. Be sure to
check for th is, because if
you don't have reverse-volt
age protection in your rig,
you may well ca use serious
(and expensive) damage to
you r equ ipment. Whe n
your car is de livered with a
facto ry-i nsta l led radio, the
m anufac tu rer usual ly in
sta lls a bypass capac itor
probab ly at the fuse block.
After all , they have to have
some ju stification for the
prices charged for radios.
You m ight consider tapping
the lead that goes to your
AMfFM radio for a source
of power. Thi s is easily ac
co m pl ished by three-way
pressure taps ava ilable in
auto supply sto res.

In an older car, I once
was advised that I had
whine where I didn't have it
before and that the cau se
w as a " w eak" battery; that
the interna l resistance of
the battery wa s increasing
and causing wh ine. We l l, i t
may have been t rue that the
inte rnal resistance of the
battery wa s increasing w ith
age, but putting in a new
battery -which I hastened
to do-did nothing to el im
inate alternator whine !

Now. af ter a great deal of
t ime expended in com m uni
cating w ith people at both
General Motors and Ford 
all of whom have been
most cooperal ive-I have
co me to the concl usio n
that eliminating alternato r
whi ne must be done at the
source -that is. at the alter
nator. Capacitive bypassing
plus a suitab le choke in se
ries w ith the power feed to
your rad io (at the radio), in
add ition to good grounding
practice should alleviate, if
not eliminate, most wh ine
problems.•

long runs of wi re by snaking
the w ire through the ex
panded braid and then
grounding one or both ends
of the braid .

Move some of the wires
in the engine compartment
away from each other to
see if the induced spurs are
reduced . Be careful in this
operation. The SAE(Society
of Automotive Engineers)
has had much experience
(75 years) in routing wires to
prevent them from being
wrapped around fa ns, belts,
and other moving parts
guaranteed to ri p a harness
from your car. 1 cannot
stress too strong ly the need
for good grounding, and
one area you should be sure
to check is the antenna-to
radio ground co nnec t ion if
you use a magnetic-mount
antenna. Remember , the
base of this antenna is not
grounded-it is insulated
from car ground by the
paint on the car, rubber
gasket. or other noncon
ducting base material. If
you use a gutter-clip mount
or a trunk mount, be sure
that the mounting screw(s)
break through the paint and
make zero-resi stance con
tact with the body of the
car. These points shou ld be
checked regul arl y to ensure
that no oxidation or corro
sion sets in to take your an
tenna off ground.

In my previou s car, J used
an extra Fasten connector
in the fu se block as my
source of power with a
choke in series with my Vee
line. But with the purcha se
of a new car, I found, much
to my chagrin, that GM (at
least) changed this connec
tor to a special one, not yet
availab le to the publi c.
Temporarily, I used the cig
arette l ighter to power my
rig with the same choke in
the l ine. Accord ing to cu r
ren t myth, this is supposed
to be a no-n o, but I've had
no comp la ints w ith that set
up. I have since made a di
rect connection to an un
used connector in the fuse
block, because the ciga-

lengths of unshielded wires
in the engine compartment
can cause more problems
than using existing wiring.

If you happen to run this
new wiring in close proximi
ty to the car wires that are
radiating, you 're making
the job tougher to correct.
Your connections should be
made with at least #16 wire
if there is any appreciable
run length. In case you' re
interested in using coaxia l
cable for your power con
nections, be advised that
the inner conductor of RG-8
approximates a #12 wi re,
RG-58 has a #19, RG-59 a
#22, and a good " m in i 8," a
#16 wire.

Bring an AM radio close
to your ca r w iring in the en
gine compa rtment , and
note the presence or ab
sence of whine. Don't worry
too much about the other
noises you hear. What you
are li stening to is the snap,
crackle, and pop of the pri
mary and secondary of the
ignition system, the myriad
solenoids and valves that
are now added to the en
gine for pollution control.
The saving grace in all this
is that all of the aforemen
tioned snap, crack le, and
pop is in the form of am pli
tude modulation. Our VHf
eq uipment, being frequen
cy modulated, is pretty
much immune to these spu
riou s AM rad iat ions. Gener
ally, only whine is the prob
lem.

In view of the number of
models of autos on the
road, it is obviously impos
sib le to list specific fixes for
whine . In general, make
sure that you are mak ing
good grounds in your in stal 
lation. If you are connect
ing your ground to a fa cto
ry-installed ground, be sure
the latter is a zero tesis
ranee connection to the
battery. A rm yoursel f be
fo rehand w ith a ro ll of
bonding braid (Be lden 8663,
8669, or eq ual) and l iteral ly
bond your car together 
electrically. You can use
the same braid to shield

OVO\.TS- ---.-.ou.-- .

wards of three Amperes.
This amount of current
flowing through a choke
rated at 2 Amps wou ld satu
rate the iron core, rendering
it use less. The re a re some
5-A CB chokes available, as
well as high-cu rrent chokes
used with high-power auto
stereo systems.

Make sure that there is,
in fact. so me iron in the
choke you buy. I built one
on a toroidal core which
had strip-iron as its base
not ferrite. Since it involved
winding about 100 turns of
#16 wire through the toroid ,
I don't recommend it-un
less. of course, your hands
are really calloused. I don't
find that adding e lectrolyt
res across the power line is
as effective as a good
O.1-to-O .5-uF c apac ito r .
Among others, Sprague
makes an exce llent l ine of
feedth rough capacito rs
(48P series). These should
be connected in series with
the battery output terminal
of the alternator after you
check that the capacitor
case is truly grounded to
the alternator case. Be sure
to get a capacitor with an
adequate current rating .
Remember, the environ
ment under the hood of a
car is severe insofar as tem
perature is concerned.

for years I've been hear
ing that the only way to
eliminate whine is to run
the Vcc feed directly to the
battery . One problem with
th is approach is tha t the
batteries in the new cars
have te rm inals that do not
lend themselves to adding
externa l connections. The
other problem with this ap
proach is that running long

Fig. 2. Three-phase iuli-weve
bridge output
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LOOKING WEST
from page 12

this serv ice, I have the knowl
edge to do so. Why don't 11 Sim
ply because I want tc see pay-TV
flourish. I teel thai it has a 101to
o t ter in quality 01entertainment
and consider the month ly ser
vice fee 10 be the same as mon
ey given 10 support public
broadcasting. I am, however,
very c ritical of the subscription.
TV services themselves be
cause I feellhat the piracy prob
lem is one that they have indi
rectly generated, and, therefore,
It's one that they must solve
without government interven
tion.

SIX METERS:
A NEW YEAR'S RESOLUTION

The mail has something 10
say, and I am delighted with
what it says. Amateurs who had
put their si x-meter gear in the at
tic o r garage are taking it oul
and putt ing it back into opera
tion. Others tell me of next-to
nothing purchases that they're
making at Ilea markets. They're
gobbling up old Heath Sixer's
for 10 buck s or less, and grab
bing Gonset Communicators lor
a song, and Clegg ssers, radios
that for years had been a ccnec
tor's item, are being put back in
to service. People are coming
back to good old six meters and
having fun to boot. Many call it a
return to the good ol d days o f
ham radio. No, it's not a mass
exodus from other bands. In
fact , it 's not a mass anything 
not yet. But movements take
t ime to gain momentum and re
populating s ix meters will not be
an overnight affa ir.

With the exception o f one ret
ter from a VRAC chap, all corre
sponcence received has been
l ighly positive. Some d id ques
ron the wisdom o f a return o f
activity to six in light 01 possible
severe TVI, but in most cases,
hose writing said they would
:hance su ch a move if some
lood row-pass uners could be
ound. Many stated that the low
sass f ilters marketed may claim
152·MHz cut-ott but that they do
lot seem to be very effective.
'rue, most are not very effective,
.s years of six-meter operation
ave shown me fi rsthand but,

back in the earl y 60s, there wa s
a very effective tow-pass f ilter.
The next time you hit a swap
meet, keep your eyes open for a
dUll-gray aluminum box with the
name " Gavin" marked on il. If
you can f ind one o f these
beauties, you can literally tune
away most TVI caused by s!x
mete r t ransm itters operatlng
below 52 M Hz.

As I remember it, the Gavin
six-meter fi lter had 6 sect ions
with a tuning ca pacitor for each
section brought out to the front
panel. As I remember it, you first
tuned it for maximum forward
power and then re-tuned it for
minimum TVI ... and it worked.
My buddy, larry levy WA2INM,
had one of them, and it's the on
ly filter he ever condescended to
use on his home-brew six-meter
masterpiece.

larry 's transmitter was a 6U8
driving a 6146 with an outboard
pair o f 1625s as c lass B moduta
tors. The transmitter was not
shielded in any way, shape, or
form and completely took out
the low VHF band on a TV in the
next room. When Gavin came
out with their filter, 73 gave it to
larry for evaluation. Reluctant·
Iy, Larry installed a coax con
nectar on his tran smitter and
put the fi lter in-line. (ed note: Un
t il that t ime, WA2INM's trans
mitter had no connectors in the
rf c irc uit ry. The on ly break in the
coa x came at the antenna
changeover relay- an antique
It self.) A " tune-for-m inimum
scream" technique was em
ployed wherein Larry tuned and
waited for the sc reams of an
guish from the other room to
subside. Amazingly, in short c r
der they did.

Later on, I borrowed the same
f ilter from larry and tried it at
my place with the same results.
In my case, the filler had an even
harder job since my 6B06 final
amplifier tube was also a dou
bler riCh in harmonic content,
and the tran smitter had a link·
coupled output. (ed note: I did
use coax connectors and my
transmitter was in a shielded
enclosure.) The Gavin filter com
pletely eliminated every trace of
TVI on both the RCA set in the
living room and the o ld DuMont

upon which the entire station
sat.

I do not know what ever ha p
pened to the manufacturer of
this device. For a while they
were i ~,volved in the consumer
TV antenna bus iness , but seem
to have now dropped from sight.
Maybe one o f you out there
knows where they are, or per
haps how to contact someone
from that company in relation to
obtaining the specifications for
their si x-meter f ilter. If we were
able to obtain such eoectnca
t ions, al ong with the necessary
c learance to publish the data, I
would be happy to do so. The
Gavin f ilter worked; I can attest
to this from f irsthand experi
ence. I al so have the inimitable
"INM" to back me up in th is one.

Another important matter dis
cussed in the received mail was
that o f converti ng o lder AM
equipment to FM . I have person
ally converted only three rad io
types to FM service. They were
the Lafayette HE-45 series, the
Gonset Communicator II, and,
believe it or not, one Heath Six
er. The Sixer wa s the easiest,
since the superregenerative de
tector wa s broad as a barn door
to start with, permitting margi 
nal FM reception as it stands.
It's only necessary to FM the
transmit oscillator stage using
the existing interna l modulator,
wh ile rerouting the f inal ampli
fier B + supply around the mod
ulat ion transformer and directly
to unmodulated B +.

I should warn you that the ear
ly HW-32s that used 5O-MHz
overtone crystals were extreme
ly unstable, and conversion to
B- MHz crystals is a nece ssity.
This means adding another tube
on a sub-chassis as an electron
cou pled osc illator, and convert 
ing the original oscillator to a
doubler stage. Again. those of
you with a good library o f older
73 MagaZines are in good luck
here, since larry Levy and oth
ers wrote count less articles on
how to modify a Sixer. The later
HW·32As used an8-MHz osc illa
tor, so here it's just a simple re
w ire job. But, the Sixer receiver
on FM? Well, if you must, but re
member that they we re barely
margina l on AM.

The easiest FM conversions
are to the Gonset ccmmcnrce
tor s. Here, there are two ways to
go. If you have a matching Com
municator vfo , you need only to
plug in a mike and preamp. Or
you can again rewire the exist
ing tra nsmit oscill ato r an d

screen-grid modulate n, Trans
m itter conversions in general
are usually a matter of rerouting
existing wi ring. Rece iver mods
run the gamut from " use as they
are and slope detect" to " crystal
control and quad-detector in
stallation." Here, the choice is
yours.

With equipment costs as low
as they are lo r old six-meter
gear. we can afford to experi
ment to our hearts' content
kind of l ike the experimentation
with t o-meter gear sal vaged
from the tt -meter CB service.
The 11-10-10 and what is starting
to happen on six meters are srm
nar. The idea o f getting back to
low-cost basics . As my friend
Bob Heil K9EID says in his new
book about to-meter FM , it's
" pulting the ham back into arna
teur radio." In fact , I am in the
process o f read ing Bob's new
book at this moment, and may
have a review lor you next
month.

I guess the greatest joy I am
gelting out of all of this is the
stir I seemed to have generated
among the 10V,-meter iIIegals. I
am very proud to tell you that I
have become a thorn in their
side, and consider being hated
by that crowd a position of non
or in our society. The other eve
ning I sat g lued to my Realistic
DX-l60 as one of them read what
he termed a "73 MagaZine ex
pose" to his c ronies, and then
l i s t en ed as thi s group 01
fanatics discussed ways to get
even. Obviously, we amateurs
are not the only ones who read
73.

For those of you who may
wonder if my divulging of what I
have overheard Is legal , well ,
Sect ion 605 does not o ffer any
form o f protection to those who
operate Illegally, out-o f-band,
and unlicensed. And I do not
worry about them either. Like
those wh o harass two meters
and other bands, their bark is
greater than their bite. Remem
ber, I am a lso a perso na non
grata among ce rt ain segments
of the Los Angeles two-meter
comm unity, and consider this
also something to be proud of.
When I took to writing th is eel
um n, I d id not intend for it to
become a populari ty contest. I
believe in call ing th ings as I see
them. and if certain element s 0 1
our society don 't li ke it, such is
li Ie.

I'm not out to win any popular
ity contest, be it with the ARRL
or anyone else. But, it 's a lso the
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same reason that t have waited
a long time in some cases to re
po rt on some items, such as
cases Involving malicious Inter
ference. I have no Intention of
" t rying cases in print. " It's for
the courts 10 make the legal de
cisions-we report. I know th is
Is a bone of contention with
some readers, but here in th is
nenon, a person is co nsidered
innocent until proven otherwise.
With the slow movement of the
bureaucratic system, coupled
with normal magazine lead lime,
It's sometimes months before
you read something here thai
might appear in other news ser
vices sooner, though In lar less
detail.

But we are getting off the sub
[ect. The main thing I want to re
port is that people are coming to
six meters little by little. They're
discovering a whole new world
in amateur radio. A world seem
Ing ly untouched by lime. A place
where they can still experiment,
rag-chew, and enjoy a hobby,
and do 50 with pract ically no
monetary outlay . Eventua ll y
those who supply equipment for
our service will catch on and
start promoting new goodies,
but in the meantime we can still
sit back and enjoy what amateur
radio is reall y all about. Six me
ters may be the band that time
forgot, but, in retrospect, this
may have been a blessing in dis
gu ise.

WESTLINK UPDATE
DEPARTMENT

Another question that Is often
asked of me is why I cont inue to
produce a weekly amateur radio

newscast when there is no way
to subsid ize it. Actually, I am not
the only one who subsidizes it,
there are two of us. For the most
part, the funding to keep the
Westlink Amateur Radio News
alive comes from Bill Orenstein
KH61AF and me. Currently, it
costs us close to $500 each
month, a cost that we share.
And we cannot use Westlink as
a tax deduction since tt's not a
charity, business, or any known
category of business operation.
Irs simply the " free service"
that its founder, J im Hendershot
WA6VQP, meant it to be and we
Intend to keep it lhat way. Every
now and then we do receive a
small donation but alter doing
the math out a few weeks ago,
the result s snow that Bill and I
fund over 97% of the operation
al co sts.

Unli ke other similar services,
we do not solicit financial sup'
port and only accept that which
is offered with no strings at
tached. II's this concept of total
autonomy that has kept us trom
soliciting support f rom any or
ganized group, Including the
ARRL It has also kept us from
asking funding from the arna
teur manufacturers and publish
ers. One cannot be autonomous
if one accepts the open support
of industry or anyone else. So,
we just continue as best we can .
It's not ego. It may have been in
the beginning, but spending 10
hours a week in producing a
to-mtnute newscast can ne
come an ego buster really qu ick.
Iy. Yet , instead o f fa lling apart,
we are growing! And I think I
know the reason.

Unlike anything else in ama
teur rad io, save one's own pri
vate station, Westlink is the only
enti ty of its type. First , it costs
t he am ateur nothing but a
phone call to get news about his
hobby service, and another
phone call by him may put him
into the position of providing an
Important story to his peers.
These days, belter than hal f of
our news stories are those
which are phoned to us. True,
the 1D-minute t ime constraint of
our format makes it impossible
to use every story we receive,
but, nonetheless, the input from
the amateu r community itself
coupled with other standard
news sources is what makes it
really work. 11 adds up to about
10 hours each week , 52 weeks a
year. We take no ho lidays.

The reason for bringing this
all up at th is time is to tell you
about the latest expansion of
the Westlink news service: A
second automated number lo
cated In the Dayton, Ohio, area
is intended to provide bullet in
stations and visua lly handi
capped amateurs in the eastern
and central time zones with a
more economic method of ob
taining the weekly newscast.
The people sponsoring the new
automated newsfeed are the
same people who put on the na
lion's largest amateur radio
convention each year. I speak of
the Dayton Amateur Radio As
soc iation and its current Presi
dent, Vic Stauder WA2KOO/8.

The whole idea started over a
late snack during the 1980 Ham
ventfon and became a reality in

late September of 1980when the
Dayton newsteed went into full
lime operation. Both the Los
Angeles (2 13)-465-5550 and the
Dayton (513)·275·9991 numbers
ca rry the same information pro
duced in the Los Angeles West
link facilities. The new service
was inaugurated with newscast
number 156, the sta rt of the 4th
year of Westlink operat ion. An
other change made was to make
the dial-in numbers public. We
realize thai there will be some
who may abuse the service as a
result of this change, but we
also feel that it Is far more im
po rtan t to have t he service
available to all who may need it
with as little effort in obtaining it
as is possible.

So, to Ihose who ask why peo
ple li ke Bill Orenstein, Alan Kaul
W6RCL, J im Davis KA6IUH ,
Lenore Jensen W6NAZ, Burt
Hicks WB6MQV, and others far
too numerous to mention devote
their lime and effort to some
thing that has no monetary
reward, I can only tell you that
we do it because we love the
Amateur Service, and if nothing
else, it's our way of paying back
a bit of the debt we each owe
amateur rad io for the many
hours of enjoyment we have ob
tained from it.

Personally, I know that west
link, this column, and everything
else t do in the name of amateur
radio will never begin to repay
the debt l owe the hobby, a debt
that goes back many years
when it was my fellow hams who
carried me through one of the
worst times in my life.

FUNl
from page 22

5) Believe it or not, Hiram Percy Maxim wrote an autobiographical
book about his experiences as a youngster, catted A Genius in the
Family. Later, it was adapted as a motion picture and ret it led. What
was the name of this movie, and who played HPM's parents?

1) " That Gang of Mine"-Leo Gorcey and Joyce
Bryant.

2) " Black Like Me" - James Whitmore and Judy
Canova.

3) " You lor Me" - Peter Lawford and Jane Greer.
4) "50 Goes My Love"-Don Ameche and Myrna

Loy.
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ELEMENT 4- TRUE-FALSE

1) The original Novice licen se restr icted its
holders to QSOs o f ten minutes or less,
and limited conversat ions to d iscu s
sions of signal reports, names, QTHs,
weat her, and rigs.

2) A technical editor 01 OST once erec
trocuted himself.

3) Nikola Tes la. father of practical ac
power, was deathly afraid o f round ob
jects (such as baseballs and pearls) and
spent many years trying to invent a
device that would photograph a
person's thoughts from his retina.

4) SSB was originally called SSSC.
5) The first "W" calls were issued in 1929.
6) Before 1950, you only had to confirm 80

countries to become a DXCC member.
7) Major Edwin H. Arms trong, inventor of

FM radio, committed sui cide by leaping
10m a 13th story window. He was
despondent over the fact that commer-

TN' False



cia I interests were using his invention
without paying due compensation.

a) ARRl Headquarters has two club sta
tions, W 1AW and WlINF.

9) Before 1940, the continental code
tor a "period" was ......, ncttooev'e

,

new club cansrqns.
9 True-And the exclamat ion point was - - . . - - until the

Change.
10 True- It was hard trying to keep the music from going out over

the air.
11 False-He invented photograp hy.
12 False-Spark transmitters didn't use tubes, silly!
13 False-1964.
14 False-It was only $4.00.
15 False-That would have been a neat trick, considering that the

transistor wasn't even invented unt il a few years later.
16 True-He lost his right eye, in 1910, in an auto accident.
17 True-A prize wh ich he shared with rad io's " co-inventor," Karl F.

Braun. By the way, the unknown Braun was so amazed that he
was chosen for the honor, he actually apologized to Marconi at
the awards ceremony.

1a True- Pol it ically naive, he was an early supporter of Mussolini's
etacksnrrts.

19 True-His mother was born in Ireland. Marconi's first wife was
also Irish.

20 False-Marconi was never a licensed amateur.

E/ement 5:
(Reading from left to right) Hertz, Marconi, loomis, Valla, Watt,
Faraday, Steinmetz, Maxwell, Ampere, Doppler,

H A

Illustration 1A.

F R A

f-'--I M
V

E

SCORING

Element 1:
Twenty points for the complete puzzle, or 112 po int for each question
correctly answered.

flement 2:
One point for each manufacturer/distributor you matched to it s
OTH,

Elemen t 3:
Four points for each correct answer.

Element 4:
One point for each correct an swer.

Element 5:
Two points for each name successfully unscrambled.

0·20 points-Novice school dropout
21 ·40 points-Vacuum resident
41-60 pointS-RCC member
61·80 points -Good memory

81 ·100+ points-Ham historian

soomli
vteaaro
pamree

atwt
xlwernta
plopred

THE ANSWERS

these names of men who made Amateur Radio

ELEMENT 5-SCRAMBLED WORDS

Unscramble
possible,

zerht
atvro
mrteteszn
mrcmec

Element 1:
See illustration lA.

Element 2:
1·J, 2·P, 3-T, 4·S, 5-U, SoH , 7·C, B-E, 9-N, 1o- F, l1 ·K, 12·A, 13-G, 14·l,
15-1 , 16-R, 17-0, 18-M, 19-0, 20-0.

Element 3:
1-1 Sort of makes you think that ham radio hasn't really come all

that far in the past 60 years, doesn't it ?
2·3 Named after GE's founder, this award was tossed on the scrap

heap when the company ceased selling its products to
amateurs,

3-1 OX clubs and foundations, prepare your spaceships!
4·2 But friends just called him At
5-4 I'll bet you wonder where I dig up this info. Never mind. Just let

me know the next time it appears on the Late Show. Perhaps the
ARRL should spring some loot for a print of this classic. Bet it
would be a great draw at hamfests and conventions.

Element 4:
1 False-But it sounds like a typical Soviet aso.
2 True-Ross Hull 's last experiment in 1938 involved touching the

high.voltage cage on an experimental TV.
3 True-He also thOught you could beam electricity from satelli tes

in orbit around the Earth. A " crazy" idea that may actually come
true in the future.

4 True- "Single-sideband, suppressed carrier" was the original
name.

5 True- Before then, things were pretty confusing when you had a
2XYZ in 40 different countries.

6 False-Eighty countries isn't a "centu ry," is it?
7 True-Typical American "success" story.
8 True-It was abuses like this that led the FCC to eliminate all

10) During the "atom sca re" of the late
1950s, the FCC required amateurs to
monitor a broadcast station while
operating in case of an enemy attack.

11J louis Daguerre invented the resistor.
12) The average spark transmitter used up

to 18 tubes.
13) The US Post Office issued an amateur

radio commemorative stamp in 1952.
14) In 1957, ARRl membership cost only

$5.00.
15) First marketed in 1946, Collins' KWM·1

was the world 's first tully transistorized
transceiver.

Fille Questions About Marcon i

16) Marconi had only one eye.
17) Marconi won a Nobel Prize for inventing

radio.
18) Marconi was a Fasci st.
19) Marconi was half-Irish.
20) Marconi held the amateur caltsign 12CC.
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editorial by Wayne Green

W2NSD/1
NEVER SAY DIE
from page8

duce already Invented and de
veloped products more cheaply
than other countries.

Further, I said that I fell that
th is was a perilous long-term
course. Only by the develop
ment of their own electronic en
gineers and technicians will
they be able to compete with
Japan in tech no logy. I then
quoted the figures on hams in
Japan . .. 500,000 active,and the
US with perhaps 200,000 active.
I further said that the techno l
ogies of all countries of the
world are surprisingly proper
tionalto their ham populations.
Taiwan could hardly expect to
compete with these other coun
tries when it has but one single
licensed radio amateur.

I told them that you get pe0

ple interested in technical ca
reers when they are teenagers
and that these are the people
who have always made the tech
nology breakthroughs. aecoc
nizing the security problem
which is almost paranoic in Tai
wan, I mentioned that amateur
radio had been int roduced in the
country 01 Jordan right in the
middle of their civil war and that
no security problems had been
encountered.

The Ta iwan businessmen
came up after the ta lk to thank
me for it and say how much they
appreciated me speaking out
like that. One America n was tu ri
ous wHh me . . . a representat ive
of the Elec tron ic Indust r ies
Associat ion (EIA) who felt that
we should try to keep tecnnor
ogy in the US and not encourage
other cou nt ries to compete.

Two of the newspaper report 
ers present wanted copies of my
talk to publish, so Sherry typed
it up for them from her recording
of my impromptu remarks. They
al so sent photographers to take
pictures of me to go with the ar.
ncree. Whether this will have
any long·range ellect or not re
mains to be seen.

To snow that Japan Is cecto
edly ahead of us in the develop
ment of electronics products, all
I have to do is open my gadget

bag which I cart around. Out
comes a Sony TCS·300 stereo
recorder. a Sony 400 rrncro-re
corder, a Sharp Talking Clock. A
Casio musical calculator or
two... things like that. On my
wr ist is a Casio G-ao calculator
watch which has replaced the
Rolex I wore for many years.
Sherry usually has her Sharp
computer and cassette inter
face in her bag, along with her
Sony recorder for progra m and
data storage. This is the same
unit Radio Shack is importing
and selting as their TR5-80PC.
With about twice the number of
active hams in Japan, is it any
wonder they are so far ahead of
us in electronics technology?

My recent visit to Kenwood in
Tokyo did not brighten my view
01 the prospects fo r American
firms. I've seen nothing here to
compare with the Kenwood de
velopment lab .. . and with the
Yaesu lab which I vis ited last
year. These labs are packed wi th
hams. all having a ball design.
ing next year's ham rigs.

JAPAN AND
REPEATER JAMMING

Since repeaters are not yet
permitted in Japan, what is the
connection I'm trying to make?
This one is a bi t far euerc. but
perhaps you'll come with me
and see some parallels. By the
way, with regard to repeaters in
Japan, the benellts of repeaters
in other count ries have not been
entirely lost on the Japanese ...
it's just th at their version 01 the
FCC moves far more slowly than
ours. though you may think that
impossible.

Having recent ly wa ndered the
streets of seve ral Asi an coun
tries. often at night, and never
once having to fear that I would
be in t rouble. I have been won
derlng about this. Why is it that
women can wal k alone at night
in Tokyo with no worries? Why is
it that I have no problems when I
walk in even the seemingly
wor st parts ot Hong Kong at
night? Yet, there are many areas
of New York City which are not
even safe during the daytime?

One of the reasons why I de-

serted New York almost 20
years ago had to do with the de
ter ioration 01 life there. Now
adays, when I do have to visit
the city on business or for a
show, I can feel the lear which
grips New Yorkers as they plod
through the subway stations or
walk the streets even the
well-lighted streets at night.

Another indication of the
wide ottterence between the
Asian cities and our U.S. cities is
evidenced in the grallilL This is
just one clear evidence 01 re
sentment which is not well hid·
den .. . the growing hate of the
government by the people. This
manifests itself in incessant
vandalism, where anything
which can be destroyed usually
is. You don' t see this in Japan,
Hong Kong, Taiwan, and Singa
pore.

Milton Friedman put his lin
ger on this in a recent News·
week co lumn . . . and I think he is
right . This vandalism and th e
growing crime are results of the
frustrations people are having
with government. The recent
e lec tion results certainly
showed that the I rustration level
is high. It makes sense to me.

Having recently read the Wil
liam Simon paperback, A Time
For Truth, an expose of the
gradual encroachment upon us
by our government ... and hav
ing felt the helpless frustration
of being in the clutches 01 that
government myself .. . 1 am be
ginning to understand what has
happened to our country . . . and
to much of Europe. which has
been going along with the same
political tide. In the Asian ccun
tries which I have visi ted, the
governments lor the most part
are not interfering with business
and with the people... certainly
not to the extent which we have
developed.

Having been around since be
fore these great changes start
ed, back in the acs.rve seen per
sonally the enormous change
which we have undergone in our
country . . . and been frustrated
by it. Much ot tms has been in re
action to the panic and depres
sion of the aos, yet we know now
that that was brought about
primarily by the actions o f our
government and was not a
lailure of business at all. Fried
man, in his TV series, A Time To
Choose, made this clear.

Hong Kong and Singapore are
shining examples of what can
result when the government
does not try to shackle business

and dominate the people. Bot h
are centers o f great indust rial
growth and weal th. Indeed, you
see more Mercedes cars per
block in these countries than
anywhere else in the world I've
visited. Yet this wea lt h is not
gained from taking advantage 01
workers. who also are enjoying a
level of living which is attracting
people from all over the world.

One wonders what wou ld
happen to the spirit o f our ccun
try il the government stopped
trying to manage the economy
and business . . . a sort of small
scale copy 01 the Russian man
agement system. wh ich has
failed so monstrously. It does
seem likely that our oil problems
would be resolved in a free mar
ket ... that businesses cou ld
save billions a year it they could
stop having to fitt out lorms for
the government. I know that
even in a business as small as
mine, we are spending an esu
mated $75,000 a year Just In fill
ing out forms for the govern·
rnent . .. gathering information
that we have no need lor our
selves and sending it in. That
may not seem like much, but
that's almost a dollar per sub
scriber lor 73.

It may be that Reagan wi11 be
able, as none before him has, 10
start cutting down on th e qov
emment proliferation. Will they
be able to get rid 01 the HEW? Of
the ICC? OSHA?The Energy De
partment . .. and so on? And will
that eventually bring about hap
pier people and less c rime? My
end question . . . I wonder, if we
are able to make these changes,
if it will result in a spirit in our
co untry which witt sti ll the [am
ming o f repeaters, the cursing
on the bands, and the general
unhappiness which is being
demonstrated on ou r h am
bands?

We really don't have to just
learn from our past. when we did
not have the government bu
reaucrats all over us and things
were happier ... we can learn
Irom th e lessons 01 those few
countries where there is free
dom and they do show the same
spirit I saw here when I was
yo ung ... and which I th ink we
can regain.

The people in Japan are hap
py and their subways clean.
There is not one hint o f the graf.
f iti which covers every ca r and
station in the New York subway
system. In describing what I saw
in a public toilet In the leading
restaurant in canton, China, I
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was moved to co mpare it w ith
the lilth and smells of a toilet in
a New York subway .•. only
worse. if such is imaginable.
Japan. though close to Ch ina,
has nothing li ke that.

Several of the people on our
visit to Chi na descr ibed the fre
quent serv ing of tea as the Chi
nese water torture ... since the
use of any bathroom but that in
our hotel wa s almost impossible
for the women ... and the tour
ist service kept us away from the
hotel f rom early morn ing till very
late at night .

OOPS, WE GOOFED AGAIN?

A few years ago, I ran an arti
cle in 73 by a chap who told
about di scovering the principle
of the transistor back in the
193Os .. . the only problem was
that he didn't recognize what he
r ,ad d iscovered. Thus amateur
radio managed to miss out on
one of the most startling dis
coveries of hist ory. Win a few,
lose a few.

Some recent events lead me
to wonder if we may not have
managed to miss the boat
again, th ough this time there is
still an opport unit y to pick up
the marbles and cl aim ou rselves
w inners.

Thirty years ago, when ama
teur radio was in a period 01very
rapid development using ideas
left over from the War and catch
ing up lor the time lost from
1941·1945 when we were off the
air, we saw the beginnings of
VHF repeaters, the first single
sideband rigs, and a brief experi
mentat ion with doub le side
band. But, let me ex plain some
recent events so you' ll see what
I'm ta lking about .

My success in recording bus i
ness meetings and symposiums
with a miniature Sony TCM-6OQ
cassette recorder wa s such that
when the need arose for a sec
and recorder for this purpose,
nothing else wa s even consid
ered. It Is small, light , and amaz
ingly sensitive, putting similarly
sized recorders 01 oth er brands
to shame. Fortunately for me
. . . and possibly for you ... the
local Sony dealer was out o f
TCM-600s when I wa nted one.

A few days later, I saw an ad
in The New York.er for a Sony
TCS-300, a miniature ste reo cas
sette recorder. Having enjoyed
the phenomenal reproduct ion
of the Sony Walkman stereo
:::assette player. the idea of be
Ing able to make stereo record
ngs with somet hing not much

larger than the player was at 
tract ive. And the ad pointed out
that a stereo record ing of a
meet ing made it possible to sort
out the various vo ices talking
with ease, while a mono record
er mixed them all together. Defl·
nltely a plus.

Despite the tuu-cece ads for
the new recorder, Sony had no
TCS-300 recorders available
when I ca lled . Okay, I'd be in
Tokyo in a few days and I'd get
on e there . Sure enough, I
checked with the Sony store in
Tokyo and was able to get a 300
immediately. Further, the pri ce
was $130 instead of the U.S.
pr i ce of $220-a plus. I'd
brought along my Walkman Sony
and some music tapes, so I
checked them out on the 300
and found it as fantastic on mu
sic as the Wa lkman ... th ough a
bit more bu lky to carry.

As a si de note. the Sony Walk
man has been such a hit world
wide that I saw imitations of it at
all of the consumer electronic
s how s ... In Tokyo , Seoul,
Taipei, and Hong Kong . They all
seemed to be good buys and
less expensive than the Sony.
Once you hear one o f these tiny
stereo cassette players, you at
most have to have one. I use one
while I walk, to make the time
pass better on plane trips, and
even while skiing.

On the Asian tr ip, I began to
use the 300 to make recordings
during some 01 the dinners.
When I checked the record ings,
I was surprised to find that I
cou ld Indeed hear what every
one around the table was say
Ing, despite the high level 01 d in
from surround ing tables. Most
Chinese meals call for ten peo
ple to a table, so there are two to
live s im ultaneous co nversa
t ions go ing on. With the stereo I
could " tune In" with my m ind
and listen to any of them.

This brought to mind a tetter
to the editor in one of the ham
magazines back In the early 50s.
It had to do with using the Gen
eral Electric Signal Spli tter, with
one earphone connected to the
upper si deband output and the
other to the lower sideband. The
letter reported that using th is
sys tem it was possible to tune In
one double sideband signal and
hear it much more clearly than
with ordinary monophonic re
ception. I tr ied the Idea at the
time and found that the writer
wa s right-the result was a very
easy to copy phone signal which
could be heard clearly through

considerable Interference.
The next Idea came quickly

. . . what would happen if we
were to use stereo microphones
on our double sideband trans
muter and separate channels in
to stereo earphones for recep
tion? I suspect that the result
would be much the same as lis
tening to the Individuals around
th e table amid the babble In the
background ... something which
completely ru ins monophonic
record ings.

Would it be possible to use
stereo DSB on the ham bands?
With such a system, would it be
possible for us to operate with
stations every few Hertz up and
down the band? I suspect that
th is m ight well be so. We know
that monophonic double side
band si gnals with a synchro
nous detector can give good re
sults w ith very narrow channel
spacing . Using the human brain
for the l ilter we should be able to
get even better operat ion since
no f ilter has ever even come
c lose to the abili ty of the brain
to do this ki nd of work.

The ball is in your court. There
is the idea ... now it is up to you
to do the experimentat ion and
development. Will it be possible
for phone stations to operate at
a density of perhaps 50 t imes
that presently possible using
sing le sideband .. . and with far
less interf erence? I suspect this
may be true. If it is, we may have
another amateu r radio break
through In communications tech
niques. You may be sure that I 'm
Interested In getting articles fo r
73 on your experimental work
. _. and the results.

As I've wr itten recently, the
poss ib il ities for DSB seem
greater than those for SSB and
one is led to wonder what might
have happened in history if uen
era! Elect r ic had supported
John Costas and his DSB work
as well as Art Collins did single
sideband. Amateurs who were
act ive on the OX bands In the
50s remember the many experi·
mental flights of SAC planes
with Co l lins sideband gear
aboard . I remember Mort Kah n
W2KR and Don Merten W2UOL
(also K2AAA) and their efforts to
promote SSB for Collins. I don't
know ho w much they got out o f
their work, but I know Mort
would be unlikely to work that
hard for much less than mn
l ions. Since billions were at
stake, a few million wou ld have
been a small Investment.

It thus turns out that Kahn

has had a substantial Impact on
amateur rad io .. . and the world,
for that matter. He originally
owned Tempco, a f irm making
transmitters, but which he sold
to Ot is Elevator. Kahn retired to
his yacht with several mill ion
dollars from the sale, as I
understand the story. The SSB
coup d id not hurt his fortunes
and I think got him interested In
taking over the ARRL, which he
did almost s inglehandedly dur
ing the early 60s.

I've already reported on how
Kahn managed to get elected to
the ARRL and how he qu ickly
took over running the organiza·
tion. I've also covered how he
engineered the move toward a
return to the Class A and B li·
censlng which stopped U.S.
ham growth for over ten years
and set up Japan to surpass us
in technology In the 19805.

If DS8Istereo turns out to be
as effic ient a communications
med ium as it appears, we may
find that Kahn, by mastermind
ing the sales pitch for Art Collins
on SSB, did it to us again .

HORIZONS' FALL

Ham Radio Horizons, which
was started in early 1977. , .
about the same l ime that I
started Kiloba ud MICROCOM·
PUTING . . . and reached its
peak about a year later when we
had a fair number of new hams
in need of the simpl ified articles
they presented, f inally threw in
the towel. Wi th the number of ad
pages shrinking constantly, the
magazine was losing money
every month. A rest-etten effort
to rescue it by chang ing it from a
Novice magazine into another
Ham Radio was doomed to fa il
ure.

Ham Radio it self seems to be
go ing the same route, w ith the
average number of ad pages
dropping off. In 1977 they had 66
pages average ... in 1978 there
were 65 pages. By 1979 It was
down to 54 pages. This year the
average is down to under 35
pages 01 ads per month! That's
Obviously a catastrophe.

Part of th is has been due to
the competi tion with 73, where
most authors are aware o f the
better payment they get for arti
c les In the larger circ ulat ion
magazine, thus bringi ng the
best articles first to 73. Part has
been due to the drop In Interest
in amateur radio in general. __
reflected in a particular drop in
esoteric , high-techno logy artt
cres. Part has been due to the
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HAM HELP

troubles between the top man
agement of the magazine, now
resolved with the death of Jim
Fisk, which was reflected in the
magazine content. Part was the
res ult of the gathering depres
sion on everyone at the publica
tion over the failure of Horizons
and the panic over the failure of
Ham Radio to cope with the
changing market.

These are generally hard days
for the starting 01 new maga
zines. Much of the economy Is
hurting. Even computer maqa
zlnes have been more cnaracter
uec by failure than success.
We've seen Microtreh and ROM
give it a big try, only to fall .
We've seen Personal Comput·
ing magazine stagger alone, los
ing money lor several years be
lore throwing in the towel and
giving up (tt's now in the hands
of Hayden Publishing, who is
going to have a try at it). One of
the worst debacles in the ccm
puter f ield has been the Byte ott
sp ring, onComputing . . . a total
disaster. Despite incredible in
vestments in ci rculation ads,
the magazine has brought little
more than laughs to the indus

"'I.
Our MICROCOMPUTING and

BO· MICROCOMPUTING maga
zines showed that it was not the
market, only the understand ing
of the market that was responsi
ble for the success or failure of a
magazine. lJO.MICROCOMPUT·
ING has been one of the most
successful high-technology
publications In the history of
publishing.

Frankly, though the failure of
Horizons came as no surprise,
we were really expecting CQ to
go down for the final count fi rst.
Cowan ran it Into the ground be
fore turning it over to the new
crew. Despite major efforts at
bringing it back to 11Ie, neither
circulation nor advertising has
seemed to really respond. The
pages of ads have dropped from

I wish to convert a l afayette
model HB·74Q CB rig to 10
meters. I neecl a schematic lor
this rig since lafayette has gone
out of business. Any hints or
suggestions for converting the

40 average in 1979 to 36 in 1980.
With the ham market continuing
to drop off, the going is getting
tougher for all ham maae
zines .. . and the weaker can be
expected to go under. Even OST
has been dropping ... from 107
pages average in 1979 to 95 in
1980. 73 dropped a little, about
2% pages average, running now
about even with OST.

What will 1981 bring? Unless
amateurs are able to get the
hobby going again, there are go
Ing to be fewer magazines .. .
and fewer sources of tntcrme
non.

THE NEW ENGLAND
CONVENTION

Though I was In Tokyo at the
time of the show, some spies
have reported on the eoxbor
ough ARRl convention. It ap
pears that a fair crowd turned
out for Saturday, but it was virtu
ally deserted on Sunday. There
is considerable dillerence of
opinion on the actual number of
attendees, wi th exhibitors put
ting it at around 3,500 and man
agement at 4,500 or so. Judging
from the response at the 73
booth, even the 3,500 figure Is
generous.

There were only two dealers
at the show eXhibiting ... Tufts
and Harri son Radio. Harrison,
which seems to be in trouble
these days, had little mercnan
otse, but was promising ship
ment. With all but one of their
stores closed and a lot of ru
mors flyi ng, it was good to see
that there was some life left.
Tufts, which had pi les of equip
ment available, racked up rec
ord sales for a convention.

The 73 booth kepi active all
through the convention, but
some of the other magazines
folded up early due to inact ivity.
CO apparently has yet to win
over many amateurs with their
"new" format ... which looks
amazingly like the one which
sunk it for Cowan. HR and HRH,

HB·740 to 10 meters win be
greatly apprec iated. I'll be glad
to pay all costs.

Chris Van Veen N1AUD
440 Ma in Street

Concord MA 01742

with the loss of Fisk, seem to
have lost direction and the re
sulting boredom with the publi
cations was evident at the con
vention.

The hit of the show was a new
stow-seen system from KW Con
trol Systems. This new system
provided Virtually 5OO-line reso
lution pictures and had just
about everything you could ask.
Kenwood was there with their
new equipment and that certain
Iy got the blood going. Dilto the
new Icom gear. Yaesu seems to
have lost enthusiasm and was
not present .. .nor was Den
'rron. There are rumors of a
change in management at Den
Tron, with emphasis on non
ham equipment.

The Avantl and Kantron lcs
booths were packed eu through
the show, as was the octoetec
tronics booth. The convention
was definitely worthwhile for
the attendees ... and lor the ex
hibitors ... no matter the actual
attendance numbers.

RADAR DETECTOR
PRECEDENT

The state of Connecticut was
recently backed down by the
courts and prcnfbtted from con
f iscat ing radar detectors. Since
this dec ision came from the Ap
peals Court, It will act as a prec
edent lor other courts. The court
also affirmed the right to a jury
trial for radar detector defen
dants, which should further cts
courage that state from harass
ing detector users.

I WANT YOU!

With most magazines, your
responsibility as a reader ends
once you have subscribed or
bought a single copy. This is not
true with 73. When you decide to
read 73, you are committ ing
yourself to much more. I expect
you to do your part toward mak
ing the magazine interesting
and to accept some reeccnsfbu
ity for this.

I am in need of an ac power
supply for a Collins KWM·2A.

H. F. Schnur
1151nlercept Ave.

N. Charieston SC 29405

I have a James Thomas HCV·
3KB· l keyboard for SSTV. I
would like to hear from anyone
who knows of a successful way
to superimpose lettering over
other video SSTV pictures qen
erated by the Robot 400 scan

For instance, one 01 the rea
sons you enjoy 731s because we
have the newest in state-of-the
art articles. In fact, many orctes
sionals write to say that they are
able to f ind out far more about
new ideas by read ing 73 than by
read ing the dry papers In the
professional journals. You can
help with this by keeping your
eyes open for any friend who
has done something or buill
something wh ich we all should
know about. For some reason,
those who do the most brilliant
work are usually least interested
in doing the paperwork, so they
neeclto have you lean on them.

You should be aware of one
other factor: The more readers
we have, the more advertisers
we will have . . . and the more
pages of articles we will be able
to publish. So see that everyone
In your ham club knows about
73, spread the word at work, and
help us to grow.

You can help me get Inter
manon. too. Though I breeze
through some 200 magazines a
month, with several thousand
out there I don't see, it Is very
likely that I am missing a lot of
things which I should know
about. So, if you run into some
thing which you think might be
of interest to me, please cut It
out or make a copy and send it
so I can read it. I'm interested in
many things .. . anything on
ha mming, radar detectors ,
UFOs, Jordan, getting the US
going again, microcompu ters,
etc.

Each month I read Car and
Driver magazine with envy . ..
noting their many interesting
editorials. I do wish that more
readers with interesting ideas
and experiences would write in.
With the color we are able to use
In the magazine these days. we
can do a much better job on
DXpedition reports. So keep
those cards and letters coming.

converter. I'm also looking for
any information on the RnY
and CW add-on boards for the
HCV·3KB·1.

Any and all in form ati on
and/or ideas would be greatly
appreciated and passed on to
other James Thomas owners.
Thank you.

Michael larson WDGEZK
RR2, 80x 57

Jewell lA 50130
(515,539-4345 (collect]
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CONTESTS
from page 14

ble on teo- meter phone in a
maximum of 30 hours allowa ble
contest time. Mult i-operator sta
t ions may operate the entire
48-hour contest period. Entry
categories include single- and
multi-operator, bo th wi th single
transmitter on phone on ly.

EXCHANGE:

Sta tions within the contrnen
tal USA and Canada transmit AS
report and slate or provi nce . All
others transmit RS report and
OX co untry.

SCORING:

All valid two-way contacts
score 5 points per OSO. A sta
t ion may be worked only once
lor contest credi t! Multipliers
are as fo llows: 1 mul tipl ier point
tor each of the Continental US
states (48 max.); 1 mult ipl ier
point for each of the Canadi an
provinces (13 max.); 3 mu lti plier
points for each OX co untry out
s ide th e Cont inen tal US and
Canada.

The final score is the total
aso points t imes th e tot a l m ul
tiplier poi nts.

OX WiNDOW:

Stations are expected to ob
serve th e DX window from 1.825
to 1.830 MHz as mutua lly ag reed
by Top Band operators. Stations
in the US and Canada are asked
not to transm it in this 5·k Hz sea
ment of the band.

AWA RDS:

Contest awards w ill be issued
in each award category in each
of the Cont inental US states,
each Canad ian province, and
each DX co untry.

D/SQUALIF/CA n ONS:

Disquali f icat ions may result
if con testant omits any required
entry forms, operates in excess
01legal power authorized for his
given area, man ipulates operat
ing times to achieve a score ad
vantage, or fa ils to omit dupfi
cate con tacts which reduce the
overall score more th an 2%.

ENTR/ES:

Each entry must inc lude log
sheet, dupe sheet for tOO or

more contacts, a contest sum
mary sheet , and a multiplier
checkli st. A ll ent ries must be
postmarked no later tha n Feb
ruary z tst. To requ est con test
forms or su bmit your ent ry,
write: Dan Murphy WA2GZB, PO
Box 195, Andover NJ 07821 USA.
Please include an SASE!

FREEZE YOUR ARCTIC
OFF EXPEDITION

Starts: 2000 GMT January 17
Ends: 1500 GMT January 18

The Ford Tin Lizzy Club's
North Metro Chapter will endure
their third expedition out on the
Irozen wastes of Lake Saint
Clair. Operat ing frequencies will
be 7275, 21360, 146.52, 146.55,
and 146.58, as propagation al
lows. One stat ion will always be
active on 7275! The ca llsign is
AD8R/8 and, as usual, a hand
some cert il icate w i ll be awarded
to all contacts. aSL to Box 545,
Sterling Heights MI 48078. No
SASE is needed !

MICHIGAN QRP CLUB
CW CONTEST

Starts: 1500 GMT January 17
End s: 1500 GMT January 18

This is a CW-only allband
(160-10 meters) aAP contest in
conjunction with the dates of
theAGCW-DL aRP contest. This
contest is open to all amateurs
and all are eligible for the
awards. Each station will be
competing within own state,
province, or count ry in the three
categories listed: (1 ) one Walt or
less of output power; (2) live
Walts o r less of output power;
(3) over five Walts of output
power. A station may be worked
only once per band for point
credit.

EXCHANGE:

AST, aso number, and power
output.

SCORING:

Each contact is worth one
po int.

AWARDS:

Certif icates awarded to the
highest-scoring station in each
state, province, and country.

ENTRIES:

Log info rmat ion must include

full log data, name, add ress,
equipment used, and power out
put. Logs mu st be received by
the contest manager no later
than 6 weeks after the end of the
contest . US and Canadian en
tr ies p lease inc lude an SASE. A ll
others please include one IRC
for contest results. Send all logs
to: Contest Manager, Michigan
aRP Club, 281 Crescent Drive,
Portland MI 48875.

QRP ARCI JANUARY sse PARTY

Starts: 2000 GMT January 17
Ends: 0200 GMT January 19

The contest is open to all
amateurs and all are eligible lor
the awards. Stations may be
worked once per band for aso
and mu lt iplier credi ts. No re
peater contacts are allowed.
VHFIUHF contacts must be di
rect.

EXCHANGE:

Members - AS , state/prov
ince/country, and aRP number.
Non-mem bers-c-as , state/provo
ince/country, and power input.

SCORING:

Each member aso counts 3
points. Non-member asos are 2
points, and stations other than
WIVE count 4 points each. Multi·
pliers are as follows: more than
100 Walts lnput - x 1; 25.1·100
Walls input- x 1.5 ; 5 .1-25
Walts input - x z: 1.1 -5 Watts
input- x 3; less than 1 Walt ln
p",- x5.

Fina l score is total aso
points times total number 01
states/p rovinces/countries per
band times the power m ultiplier.
Any bonus points are then add
ed to the final score. Stat ions
powered by solar o r wind power
can add 300 bon us points. Sta
t ions powered by other emer
gency·type power (batter ies ,
generator, etc.) can add 100
bonus points.

FREQUENCIES:

SS B - 1810, 3985, 7285 ,
14285, 21385, 28885, 50385.

A WARDS:

Certi f icates to the highest
scoring station in each state,
province, or count ry wi th more
than two entries.

LOGS & ENTRIES:

Send full log data, including
full name, add ress, and bands
used, plus equipment, anten
nas, power used, and method
used fo r determining bonus
points. Mem bers should inc lude

th ei r aRP number on the sum
mary sheet w ith the scori ng. En
t rants desi ring resul ts sheet and
scores, please enclose a bust
ness-size envelope with suttl
ctent return postage. Logs must
be received by March 25th to
quali fy . Logs arriving after this
date will be used as check logs.
Finally, in case of d isputes with
scoring, th e decision of the con
test cha irman shall be irrevoca
ble. Send all logs and data to:
a RP ARCI Contest Chairman,
Edw in R. Lapp! WD4LOO, 203
Lynn Drive, Carrboro NC 27510.

FRACAP WORLDWIDE
CONTEST

Starts: 0000 GMT January 18
Ends: 2400 GMT January 18

Use all bands, 10 through 160
met ers, on SSB only. Operat ing
categories inc lude si ngle-opera
tor, one band, and au bands.

EXCHANGE:

RS report plus a three-figu re
contact number starting wi th
001.

SCORING:

Stations in FRACA P: Each
contact w ith another FRACAP
country counts 3 points; others
count 1 po int.

Stations in the rest of the
world: Each contact w ith a
F RA CAP co untry co unts 5
points; others co unt 1 poi nt.

The mult ip lier is t he total
number of FRACAP countries
pl us all ca ll areas in the 6
FRACAP co untries worked. Fi
nal score is then the total a s o
points t imes the sum of the mul
tipliers.

AWARDS:

Cert ificates to all stations
with at least 20 contacts w ith
FRACAP countries. Plaque for
the first-place station in each
FRACAP count ry in each cate
gory, and for the winner outside
FRACAP. Other awards accord
ing to participation.

ENTRIES:

Ent ries must be postmarked
no lat er than February 28th and
addressed to: PO Box 2412, San
Jose, Costa Rica, C.A. For addi
ti onal information, wr ite to the
same aTH.

TEXAS QSO PARTY

Starts: 0000 GMT January 24
Ends: 2400 GMT January 25

Sponsored by the West Texas
Amateur Rad io Club of Odessa
TX. Use err bands and modes.
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All logs must be received by
March 15th. Mail entries to: Tom
Hort on K511D, 2708 Hal ifaK,
Odessa TX 79762.

AWARDS:

Plaques to top scores: US, US
Novice, OX, Canada,Texas uxeo.
Texas mobi le, Texas Novice.
Certi f icates to top score in each
state, country, and province.
Special awards as activity etc
teres.

tlxed or mobil e. Mult iply by the
number of sta te, count ries, and
Canadian provinces worked.

FREOUENCIES:

Novice- 3710, 711 0, 21110,
28110.

Phone-3940, 7260, 14280,
21370,28600.

CW-3575, 7055 , 14070,
21 070,28090.

SCORING:

EXCHANGE:

aso number (beg inning with
001) and state, province, cou n
try, or Texas county.

Each station may be worked on
each band and each mode. Mo
biles may be worked again upon
each county change.

All non-Texas stations score
points as fo llows: Phone con
tact with uxeo station in TX = 1
point; CW contac t with fixed
stat ion in TX = 2 points; phone
contact with mobile station in
TX = 5 po ints; CW contact with
mobile station in TX = 7 points.
Mu lt iply by the number o f 'texas
count ies worked (254 maK).

AU Texa s stat ions score 1
point per contac t on phone, 2
po ints on CW regardless of

SNOWFLAKE MADNESS

The Michigan Technological
University Amateur Radio Club
and the Copper Country Radio
Amateur Associat ion announce
a rad io celebration 0 1our Winter
Carn ival festivities in the north
ernmost part of Michigan's Up.
per Peninsula.

Tech 's Winter Carnival is
probably the most spectacu lar
winter festival in America with
fantast ic snow sculptures, dog·

sled races, lots 01 skiing, and
other fest ive events.

In association with the Cop.
per Country Chamber o f Com
merce, we are issui ng a cert ifi
cate to all amateurs who make
contac t with any ham in the
Copper Country between OJOOZ
February 2 and OOOOZ February
9. On ly one contac t is requ ired
for the cert ificate.

Suggested frequencies are:
3.705, 3.975, 7.085, 7.105, 7.285,
14.085, 14.305, 21 .085, 21 .1 85,
21 .385, 28.185, and 28.685. On
CW, listen for "CO Winter Carni·
val."

Send your aSL along with two
1M stamps (lor postage and
handling) to: Debbie Nietzke
WD8JPX, 20050 wcocmar or.,
Houghton MI 49931 .

NEW PRODUCTS

NLS's Touch Test 20.

Palomar Engineers '1750m transmitter.

Palomar Engineers
~ nso MeterTransmitter

o • .\ ...
"" •• ... ..

hands.free operat ion.
For further information, con

tact Non-Linear Systems. Inc.,
PO Box N, Del Mar CA 92014;
(714)- 755- 1134. Reader Service
number 481 .

,

and a component test adapter
for radial lead components.

An optional leather carrying
case allows the Touch Test 20 to
be operated wh ile worn around
the neck or on the belt, provid ing

furth er information , cont ac t
Palomar Engineers, Box 455,
Escondido CA 92025.

NEW NLS TOUCH TEST 20 DMM

Futurist ic touch cont rols and
a multitude 0 1test functions are
featured in Non-Linear Systems'
new Touch Test 20 digital multi
meter.

The 3'h-dig it Touch Test 20
measures 10 parameters and 20
fu nctions and inc ludes 44
ranges. Test parameters inc lude
ac and dc volts, ac and dc cur
rent, resistance, capaci tance,
temperature, cont inuity, con
ductance, and diode test. The
package size is a small 2.9
inches high by 6.4 inches wide
by 8 inches deep. Weight is less
than 3 pounds. Touch Test 20
may be purchased as a line
powered unit or (opt ionally)
comes equipped with recharge
able batteries for battery or line
operation.

Accessories included with
the instrument are OSHA·style
test leads, a temperature probe,

from page 35

175().METER TRANSMITIER

Palomar Engineers has an
nounced a new transmitter kit
for the 160-190-kHz experiment
ers ' band. Operation at one Watt
input power and with a 5O-foot
maximum antenna length is per
mitted by the FCC with no
license requ ired.

The transm itter is in two
parts. The ma in transm iller
assembly and wiring (includi ng
winding the L1tz wire COilS) is
factory-completed.Wiring of the
kit takes about an hour with s im
ple tools. Complete assembly
and operating instructions are
supplied. The transmitter is for
CW operation but easily can be
AM-modulated II desired. For

The SC-422 Is housed in a
12- x 4- x 7-inch aluminum cab
inet. The US distributor for the
SC·422 Is KW Control Systems,
tnc., Box 114C, RDN4 Sou th
Plank. Road, Middletown NY
10940. Reader Service number
479.
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REVIEW
from page 39

only th is t ime you hold down the
"6" button. When you thi nk
about it, this is pretty m uch the
sa me way that a traditional key
er is adjusted, except tnat AEA
has taken out Ihe knob-twid
dling.

If vari able speed doesn't suit
your teste, the CK-l offers two
preset speeds as well. You s im
ply press Ihe " • " button twice,
and then press the " S". Follow
ing that, you ente r the exact
speed you desire. If that hap
pens to be, say , 15 wpm, you
press the " 1" and Ihen the " 5",
Presto! You're now operating at
exact ly 15 wpm. And just in case
th ere is another CW fan in the
family, you can preset another
speed in the same manner, thi s
ti me using thevs' key instead o f
the "B". Either memory can then
be recalled. In either the variable
mode or the preset, you can se
lect speeds from 2 wpm all the
way up to 99 wpm.

Well, so far we've discussed a
tot o f interesting features, but
nothing of exceptional interest.
Don't worry, it gets better! When
AEA called this a memory keyer,
they weren 't joking. The CK· 1
has a total capac it y o f about 500
characters, and thi s capaci t y is
sott-oartrtrooed, allowi ng you to
divide the memories into up to
ten messages o f any length as
long as the total does not ex
ceeo the st orage capacity. If you
wen t to put 400 characters in
nemcry location " 1" and 50
characters each in memory 10'
cartons "2" and "3", it 's perfect 
y possible. 50 characters in
each of the len memories? Fine.
rn ere aren 't too many keyers
hat offer this flexibi lity. No mat
er how you juggle those mem
irt es. five hundred characters is
I lot o f memory. Get out your
.etcctator and figure out how
onq it would take to send that at
'our usual speed, and you'll see
vha t l mean. You'll have a blast
Jading it up with all the name,
HH, rig, and antenna in torma
ion you can think of-and there
,till w ill be room for more!

" Aha," you say. " How hard is
to load?" Loading the rnem-

ones couldn' t be easier. Select
the memory- load mode with the
switch on the s ide of the keyer,
push any button " 1" through " 0"
to select a memory location, and
start sending. This loading
mode has automatic character
and word-space loading. If you
pause for a normal word space
or longer between characters, it
will insert a normal word space
in the memory and no more, so
you can sit and think about what
you are going to say next w ith
out filling up your memory with
empty space. This provides a
distinct advantage over most
keyers that limit you to a real
time method o f loading memory.

Admittedly, it sometimes is
useful to be able to load in real
time. For instance, if you are go
ing to make a sally into the Nov
ice bands, you may want to send
at about 18 wpm but space your
characters and words out so
that actually you are sending at
10 wpm. Surprise! The CK-1 can
do th is, too. Just remember that
l ike any real -time load ing keyer,
it then will eat up your available
memory a lot Quicker than if yo u
send with " correct" spac ing.

As you contemplate f illing up
that vast memory with seamless
CW, the awful specter of mts
takes rears it s ugly head. Don 't
fret; the CK-1 has full editing
capabi lit y, so when you err, you
won 't have to start all over
again. Jf you get completely fed
up with a particular message, it
is a s imple matter to erase the
whole thing. You just press the
memory location number (say
" 2") and the " * ''. Whatever was
in location "2" is gone forever.
Naturally, i f you shut the keyer
off com pletely, everything goes.
It is more blessed to leave the
CK-1 on all the t ime than to reo
load its memories every time
you operate.

By now, all the CW contesters
a re jumping up and down and
yelling, " But does it do seria l
numbers?" Suffice it to say that
the CK-1 will send and automat
ically increment any numbers
between 01 and 9999, starting
with the number of your choice.
If you work more than 9999 sta
tions in any single contest, you

are either cheating or halluclnat
ing.

There are a lot more things
that the CK-1 ca n do, but I think
I'll leave yo u to discover them on
your own . All in all , I have only
one complaint regard ing the
CK-1, and this involves the audio
conf irmation it gives you on
each entry. I think this is a
wonderful Idea, but fo r various
reasons I prefer to use the side
tone in the transceiver rather
than the sidetone in the keyer.
When you turn down the side
tone on the keyer, you lose the
audio confirmation featu re. Per
haps AEA could provide the op
tion of having audio confirma
tion without the sloetone. This
Is, o r course, a very small com
plaint, particularly in light of the
fact that the CK·1 provides an
excellent tacti le response to
each entry.

A commonly asked question
is, " How do you remember
wh ich buttons to push? " I must
confess that I was a li ttle wor
ried about this at first , but after
about an hour with the thing I
fo und myself handling the
touch pad automatically. It's as
though the keyer becomes an
extens ion of your mind, and you
suddenly realize that you are
making it do what yo u want it to,
without even thinking about it. I
can' t tell you exact ly why, but
the touchpad entry is much easi
er to handle than the knobs and
switches on more traditional
keyers. If you do forget how to
make the keyer perform a partic
ular function, you can simply reo
fer to th e c lear and etratcnttor
ward chart that AEA provides on
the back of the instruction book.

Perhaps the most amazing
thing about the CK·1 is its price.
At the t ime of this writ ing , the
list price is $129.95. A memory
keyer with the features of the
CK·1 can be a very useful tool for
the CW operator; at the price, a
lot of hams will be able to afford
one. The CK-1 may well become
the standard against which all
other keyers are measured.

For further information , con
tact Advanced Electronic Appli
ca tions, Inc., PO Box 2160, Bldg.
0& P, 2006-196th SW, Lynwood
WA 98036; (206) · 77 5- 73 73/
524·7374.

Paul Grupp KAllR
73 Staff

KRECO MODEl C02A
COAXIAL ANTENNA

When hams decide to put up a
base station antenna for two
meters, thoug hts often turn to
the Ubiqui tous Quarter-wave
ground plane. The usual ap
proach is to mangle some coat
hangers and solder the results
to an SO-239 cnass!s.mount
connector. This might be the
cheapest solution, but it is not
necessarily the best. This co n
figurat ion has a relat ively high
angle of radiation and is not
what could be referred to as a
neighbor -pleasing design.
Worse, the antenna-to-coax
co nnection is exposed to na
ture; if your area receives a lot of
precipitation , all you can do is
buy lots of plastic tape and hope
for the best.

The Kreco coaxial antenna
makes up for all these deficien
cies, and more. As suggested by
its name, th is antenna uses the
coaxial method of achieving a
ground plane. Instead of radials,
a sleeve or skirt made of alumi
num is connected to the shield
of your 5O·0hm coax. The sleeve
fits over the support pipe, and
attaches to the antenna wi th a
reassuringly large number of
hefty sheet metal screws.

All this provides several ad
vantages over the mangled
coat-hanger approach. The an
gle of rad iat ion is lowered some
what, and the coax teeoune is
effectively decoupled from the
antenna, allowing your trans
mitter's power to be put to work
where it will do the most good.
Best of all, since the sleeve com
pletely covers the coax connec
tion, you don't have to worry
about water getting into your ex·
pensive coax. Finally, the whole
thing screws securely onto a
3/4·inch threaded pipe. If the
pipe is well supported, the Kreco
antenna wi ll survive anything
short of a tornado.

So how does it work? Very
well indeed. Kreco makes no
c la ims for spectacular gain;
what they offer is good basic
performance in a sleek package
that can be put up and left up for
years and never require etten
t ion. I' ll never mangle another
coat hanger ag ain !

For further infor mat ion, con
tact Herb Kreckman Company,
Cresco PA 18326. Reader ser
vice number 478.

Paul Grupp KA1lR
73 Siaft

_._----- - - - - - - - - - - - -
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LETTERS
Exam is not something to " just
memorize." I followed his advice
and read the guide over 10
times, but, when I came to a
question that I didn't under
stand, I would look it up in other
books.

By the time I had finished the
guide, I had read many articles
pertaining to electronics. When
I did go to the FCC to take the
test, I actually knew much more
than when I started the Bash
system. I also found one ques
tion in the FCC test that was ex
actly as Bash stated it would be.
But, I knew enough to pass with
flying colors.

Thanks to Dick Bash and the
Final Exam, I got the shot in my
arm to get off my duff and study
enough to pass one more exam.
Now I am looking forward to
sending for the Final Exam for
Extra and trying to upgrade for
th e final time.

Thank you, Mr. Bash, for not
g iving me anyth ing except the
incentive to learn something.

l eo Mercer NIAHH
Albert lea MN

THANK YOU. DtCK

yes, Advanced- and Extra-class
hams, all bi tching about the
a RM !

Oh, I know the theory behind
incentive licensing -everyone
does. But it hasn't really worked
out, has it? The way I see it,
about all it accomplished was to
crowd all the act ivi ty into the up
per ends of the phone bands and
leave th e lower ends sparse ly
used. And thi s in present-day
overcrowded bands! Well, th ere!
ThaI's off my chest . Oh, I don't
expect it to do a bi t of good, but
it hel ps to relieve the pressure
Inside. Thanks for listening.

Bill Skipper K.ARG
Greeley CO

1have enjoyed your magazine
fo r seve ral years but best of all
was th e article on Dick Bash. It
gave me th e idea to upgrade to
Advanced , so I sat down and or
dered the " Bash cheat sheet."

I want to tell you that the Final

1 1

If anyone can show me where
the incentive licensing change
of 1968 helped amateur radio
more than it devastated it, then
I' ll be the first to back-paddle.
but first I'll need a satisfactory
answer to why today- twelve
years afterward-one must tune
and searc h across t he Ad·
vanced- and Extra-class per
tions of the bands, eeoectauv 40
and 75 meters, to find a a s o in
progress while the General part
is overflowing with nets and,

I don't go out of my way to
bad-mouth the ARRL, but I don't
hesitat e to voice my own opt
nlons on the ai r when asked,
eit her. My philosophy has al
ways been " the first time they
do It to you is their fault, but if
you go back tor more and they
do It to you again, then It's you r
fault !"Irs YOUR FAULT

Some observations: 73 Maga
zine is the only ham radio maga
zine that I have subscribed 10
since 1963. Before then,l was an
ardent supporter of OST, but
when they got whole-hawg be
hind this incentive licensing and
helped snatch away privil eges I
had earned fa ir and square and
enjoyed for len years, then th e
hell with them. They couldn't
pay me 10 become an ARRL
member-now or ever!

I'm sure that hams could
come up with some pretty good
ideas.

MIke Desharnais WAlIPD
Somersworth NH

trom page 20

1 1

AWARDS
from page 16

There are no band or mode re
strictions; however, 1 am told if
the applicant wishes to be rec
ognized tor single band or mode
accomplishments , the prefer.
ence should be stated when
making applicat ion.

The On ion Award is issued on
a point basis. Stations in Bet
gium need to total 10 points tor
the award; Europeans need 5
points; other OX stations must
accumulate a total of 3 points.
These points are earned as tot
lows: one (1 ) poi nt for a cont act
wi th an amateur located in th e
Aalst section of Belgium and
two (2) po ints for a club station
within Aalst.

To apply, have your list ver i·
fied by two amateurs or a local
radio c lub off icial. Enc lose your
conf irmed list w ith 10 IRCs and
send to: On ion Award Manager,
Beutens Annemie, Ravenakker
straat 52, 9390 Moorsel, Aarst ,
Belgium.

Stations which qualify for
points are: ON 1CH, ON1JA,

ON 1MC, ON 1MV, ON 1MW,
O N 4J T, O N 4 MS , O N 4 N J,
O N5 HZ, ON5 KC, ON5 N M,
ON50 T, O N5SU , O N5V P,
O N5VW , O N6AZ, O N6B A ,
ON6BN , O N6BP, O N6CW,
ON6 EE, ON6ED , ON6E J ,
ON6HW , O N6HX, ON61R,
ON6NN , ON6NV, ON60X,
ON6PZ, ON6RK, ON6SM ,
ON6VW, ON6W A , ON6WS,
ON6YZ.

WAC YL AWAR D

The Young Lad ies Radio
League issues the Worked All
Continent Young Ladies Award
to any licensed amateur who
ca n meet the requirements of
their program.

t wo-way co m munications
must be established wi th Young
Lady amateurs in each of the six
continents of the world: North
America , South A m e r i c a ,
Europe, As ia , A fr i c a , and
Oceania. The applicant may
utilize any band or mode of
operation; however, crossband
contacts will not be valid. There
is no date limitat ion .

While all contacts with the six
continents must have been
made with duly licensed women
operators, your contacts must
have been made from the same
aTH or community not to ex
ceed a 25-mil e rad ius.

To apply, applicant must pre
pare a list of contacts and also
submi t OSL cards or wr itten
proof of each contact along with
the application.

While there is no charge for
the award, applicants are re
quested to forward sufficient
postage to cover first c lass re
turn of your aSl cards. The YL
Radio league assumes no re
sponsibility for damaged or lost
cards.

Forward your applications to
the Award Custodian: Miriam
Blackburn W3UUG, Box 2. ln
gomar PA 151 27.

While on the subject of YL
awards, th e YL Rad io l eague
also sponsors a Worked All
States ellort as well.

WORKED ALL STATES-Yl

If you thQughtlor one minute
that the Worked All USA Award
was fairly simple, try your luck
at working each st ate with a Yl
contact! Not so easy, is it?

The Young lad ies Rad io
l eague makes ava ilab le the
WAS·YL Award to any licensed

amateur who can establish tw o
way contact with a Yl in each of
the 50 US states.

While there are no date, band,
or mode restrictions, you can re
quest single band or mode rec
ognition at the time applicat ion
is made.

To qualify, all contacts must
have been made with in 25 miles
of your a TH and any call you
possess may be used to make
contact with the 50 state Yl s.

To apply, place your contacts
in order by state beginning with
Alabama and working alphabeti
ca lly through your list. Include
OSL cards or other forms of wrtt
ten confirmation for each con
tact claimed.

Forward your aSL cards, your
app lication, and t he l ist of
c laimed co ntac ts to : Stell a
McPherson WA4WPN, 2029 EI·
bow Road, Ches apeake VA
23320. Be sure to inc lude suttl
crent postage for first class mail
return o f your aSL cards. While
t here is no award fee, the
League will not assume respon
sibility for the loss or damage of
you r cards.

WORKED ALL TRANSKEI

Ear ly this week I received a
very nice tet ter from Len SBM T
and he to ld of the very popular
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Congratulations to Vernon G. Dameron, Jr. K1DRN of
Bedford MA. He was the winner of a lifetime subscription to
73 Magazine at the New England Division Convent ion, Oc
tober 4 and 5, at Boxboro MA.

HILL, the chairman of RCCI (Italian Radio Club for Blind Opera tors),
in his shack. He is showing some of the instruments specifically
manufactured by RCCI for blind amateurs.

HAM HELP

the Worked All Itali an Pref ix
Award which becomes available
to amateu rs worldwide.

To qualify, all contacts must
have been made on or after June
5, 1977. Contacts must be made
with the following Italian ore
fixes: 11 throug h 113. ISO, IT9, one
of the special ARI stations
(IZ0ARI or 13ARI as examples),
or one of the special memorial
stations such as 114FGM or
IY4FGM.

As with the RCCI Award, do
not send es t, cards. GCR apply.
Forward you r application and an
award fee of $4.00 or 10 IRCs to:
IBKUT, PO Box 2011, 80100
Napoli, Italy, Europe.

I am in need of operating man
uals and schematics for the tot
lowing test equipment: H-P
model 520 high-speed decade
scaler and model SOOBR fre
quency meter and sweeo-svs
tems, Inc., model 950 oscillo
scope. I will buy or reproduce
and return and pay shipping
costs. Thank you.

Stan Boler WD9BBV
116 S. Washington

Knightstown IN 46148

I need a manu al fo r an
ANIUSM 106 video voltmeter
made by Ballantine. I will pay
postage and copyi ng costs and
prefer to copy here and return.

John Weber K4JW
102 Southga te Blvd.
Melbourne FL 32901

Forward your application and
an award fee of $4.00 or 10 IRCs
to: RCCI Awards , 18KUT, PO Box
20 11 , 80100 Nap o l i , It a l y ,
Europe.

The following stations earn
the applicant 15 po ints: 10LL,
10PNK, 10SUa, 10WF I, 10WHY,
11KJ, 13ANE, 14LDY, 18DO E,
IBFTV, 18KUT, 18NMM, 18SAP,
18YRK, 100 GT, IT9VaC, and
GM4ELV.

WORKED ITALIAN PREFIX
AWARD

In remembrance of Pietro
Spriano IIJKA, founder and f irst
Presiden t of the Radio Club of
Blind Radio Amateurs of Italy,
the organization has org anized

I would like to obtain the ser
vice or instruc tion manual for a
wevetek VCG (generator), moo
el 155. I will gladly pay a rea
sonable amount for a copy or
the manual itself.

Arthur Hagopian W6LGO
34 Laurel Ave.

Petaluma CA 94952

I need a copy of assembly in·
structrons for a Hy-Gain trl.band
beam. circa 1960. Commonly
called the eggbeater because of
the 23" loops on each end of the
three elements, it has four open
coils on each element and an 18'
boom. I will pay for a copy.

Leslie Hogg WB8NVJ
28423 Kendallwood Dr.

Farmington Hills MI 48018

RCCI OX AWARD

This week I was very happy to
hear from my dear friend Protes
sor atune Nardona, the Prest
dent of the Radio Club Ciechi
d'italia. atune and his fellow
amateurs are particularly prou d
of the following two awards.

The Radio Clubof Blind Radio
Amateurs of Italy has organized
a new award entitled the RCCI
OX Award. Starting from Decem
ber 25, 1975, this award is open
to all rad io amateurs who can
accumulate a tota l of 350 points
as prescribed by the rules of the
award.

Increments of 400, 500, and
600 points are earned with the
delivery of blue, silver, and gold
cockades to be fixed to t he
basic RCCI Award. In addition,
every year prizes will be given to
the fi rst three amateu rs better
classified accord ing to the
points tota led during that year.
Applicants scoring 600 points in
the maximum of 10 years will be
listed in the Honor Roll and will
become Honorary Members of
RCCI and will become "Jolly
Stations" for this award.

To determine points, each
country listed on the DXCC li st
at 1975 will have a value of one
(1) point it worked on 15 anoror
20 meters. For contacts on 10,
40, or 80 meters, two points may
be credi ted. A country may be
worked only once on a band and
contact with a Jolly Station may
earn you 15 points; however, a
Jetty Station may only be
worked once.

Do not send aSl cards ! Pre·
pare a list of contacts, including
date and t ime worked in GMT,
band and mode of operation,
and the points claimed for each
contact. Have this list verified
by at least two amateurs.

This booklet will be ext remely
helpful to the applicant in
establishing county locations
and for finally submitting his or
her application.

Do not send aSL cards! Have
your list of confirmed contacts
verified by at least two fellow
amateurs or a local radio club
secretary. Forward your aocnca
tton and an award fee of $2.500r
7 IRCs to: ARP, PO Box 21 45.
4021 Porto Codex, Portugal.

DIPLOMA DOS
CONCELHOS PORTUGUESES

Sponsored by Assocracao de
aaoroamaoores Portugueses,
n ts Portuguese County Awa rd
s available to licensed arna
eurs of the world under the tor
owing rules and conditions.

First of all, the DCP (Diploma
)f Portuguese Counties) is is
sued in four (4) classes: Class A
-f i xed HF; Class B- HF
nobile; Class C-fixed VHF;
;Iass D-VHF mobile. Accord
ng to the number of Portuguese
.ounttes confirmed, the apph
.ant may achieve one of the tot
)wing grades of award: Grade I
- 75 counties; Grade 11-125
.ountres: Grade 111-175 coun
res: Grade IV-200 counties;
trade V-255 counties; Grade
'1 -250 counties; Grade VII
he maximum of 274 counties.

When making app lication for
he DCP Award, the applicant is
ovtseo f irst to obtain the soe
ra t awards booklet available
'om WB9RLY, who is the cane
ian and US associate of the
•mateur Radio Club of Portugal.

'transkerAmateur Radio League
Award now being offered.

The Transkei Amateur Radio
l eague has formally announced
the Worked All 'rransker Award
which is made available to li
censed amateurs throughout
the world.

To qualify for the award, eta
tlons within Zone 38 must log a
total of 4 Transkei (S8 prefix) sta
tions since October 26, 1976.
Stations outside of Zone 38
need only log two stations in
Transkei.

There are no restrictions on
bands or modes and even cross
band contacts are permitted.
Stations wishing to be recoc
nized for single band or mode
achievements may request rec
:;Ignition at the time application
.s made.

To apply for this award, pre
pare a list of claimed contacts
and have it verified by at least
Iwo fellow amateurs or a local
-aoto club off!ciaf. Forward this
list and an award fee of $1.00 or
10 IRCs to: The Transkei Ama
teur Radio League, PO Box 750,
JMTATA, Republic of Transkei,
south African Coast .
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SOCIAL EVENTS

CORRECTIONS

Listings In this column are
provided free 01 charge on a
space·available basis . The
fo llowing information should be
inc luded in every announce·
ment: sponsor, event, date ,
time, p lace. CIty, state. admis 
sion charge (i f any), features.
ta lk·in frequencies. and the
name of whom to contact tor
further in formation. Announce
ments must be received fWD
months prior to the month in
which the ellent talles place.
They should be sent directly /0
Edi torial Offices. 73 Magazine.
Pme Street. Peterborough NH
03458. Attn: Social Events_

SOUTH BEND IN
JAN 4

A hamtest swap & shop will
be held on Sunday, January 4,
1981, at New Century Cenler,
across from 51. Joseph Bank
building, US 33 north, South
Bend IN. Tables are $3.00 each.
There is a half acre of carpeted
floor in the same building as the
industrial history museum. Talk
in on 146 .521.52, .04/.64, .34/.94
and 147.99/.39• .931.33, .781. 18,
.691.09.

OAK PARK MI
JAN 11

The Oak Park ARC will hold its
annual indoor Swap & Shop on
January 11 , 1981 , at the Oak
Park High School. Oak Park
Boulevard (9 V2 miles west of
Coolidge Highway). Oak Park
MI. Doors will be open from 8:00
am to 3:00 pm and admission is
$2.00 per person . Features will
include an ARRl table, a door
prize, a YlRl table. food. re
freshments, and tree parking.
Talk-in on 146.04/.64 and 146.52.
For more information, send an
SASE to Rob Nurnenck, 23737
Couzens, Hazel Park MI 48030,
or call (313)-398-3189.

CHESTERFIELD VA
JAN 11

The Richmond Amateur Tele
comm unications Society will
hold Frostiest 1981 on Sunday,
January 11, 1981 , et tne c neeter
fie ld County Fa irground s,
Chesterfield VA, from 8:00 am to
4:00 pm. New and large facilities
inc lude spacious aisles, and
plenty o f on-sue park ing. with
charter buses welcome. Admts
slon is $3.00 tor each tour-toot-

long Ilea market table, and $2.00
for each tailga ting veh icle .
Features will incl ude comrner
ctat exrubncrs. a flea market, an
auct ion, and prizes consisting
of a colo r TV, a Bird wattmeter
with slug, a digital VOM, and
many more. Talk-in on 146.34/.94
and 146.281.88. For further infor
mencn. contact the Richmond
Amateur Telecomm unications
Society, PO Box 1070, Rich
mond VA 23208.

ARLINGTON HEIGHTS IL
JAN 25

The Wheaton Community Ra
dio Amateurs' hamfest w ill be
held on January 25,1981, at the
Arlingt on Park Race Track
EXOP Center, Arlington Heights
IL Doors open at 8:00 am.
Tickets are $2.00 in advance and
$3.00 at the door. There will be
300 f ree flea market tables
available, plus 100 commercial
booths and clear paved parking .
Prizes will be awarded. Talk-in
on 146.94 and 146.011.61. For ad
vance ticket s, send an SASE 10
WCRA, PO Box OSl o Wheaton
IL 60 187. For information, call
(312)-766-1684 or (312)-629-3296.

MIAMI FL
FEB 7·8

Th e 21s1 annua l Tr opi cal
Hamboree and 1981 ARRl Fto r
ida State Convention will be
held on February 7-8, 1981, at
the Flagler Dog Track, Miami FL
Registration is $3.00 in advance
and $4.00 at the door. Swap tao
ores are an add itional $12.00 fo r
both days, $7.00 for Saturday
only, and $6.00 for Sunday only.
Events will include tech ta lks
and forums, over 100 exhibit
booths, 400 swap tables, ladies'
programs, group meetings, and
many awards. There will be free
overnight RV parking for self
contained units at the site (ad
vance registration is recom
mended). Special gatherings are
planned fOf OONAJOOTCISOWP
and exe-s. For further informa
tion and special hotel rates,
write Dade Rad io Club, PO Boll
35CK)4S Riverside Station, Miami
Fl 33135.

MANSFIelD OH
FEB 15

The Mansf ield midwinter

hamtest auction will be held on
February 15. 1981, at the Rlch
land Counly Fairgrounds, Mans
fi eld OH . Doors will open 10 the
public at 8:00 am. Tickets are
$1 .50 in advance and $2.00 at
the door. Features will include
prizes, an auction, and a flea
market, all in a large heated
bUilding. Talk-in on 146.34/.94.
For additionat information, ad
vance t icket s, and/or tables,
send an SASE 10 Harry snetcnen
K8HF, 120 Homewood Road,
Man sfield OH 44906, or phone
(419)-529-2801.

LIVONIA MI
FEB 22

The livonia Amateur Rad io
Club will hOld its 11th annua l
LARC Swap 'n Shop on Sunday,
February 22, 1981, tram 8:00 am
to 4:00 pm, at Churchill High
Sch ool, livonia MI. There will be
plenty o f tables avai lable. Other
reatcres include door prizes,
refreshments, and free parking.
Talk·in on 146.52. For further tn
format ion, send an SASBE (4" x
9") 10 Neil Coffin WA8GWL, CIa
livonia Amateur Radio Club, PO
Box 211" livonia MI 48150.

DAVENPORTIA
MARl

The Davenport Radio Arne
teur Club will ho ld Its tenth an
nual hamteet on March 1, 1981 ,
from 8:00 am to 4:00 pm at the
Daven port Mason ic Temp le,
Highway 61 (Brady St reet) and
7t h Street, Davenport IA. Tic kets
are $2.00 in advance, $3.00 at the
doo r. Tables are $4.00 each with
a $2.00 additional charge fo r an
electrical hookup (limited num
ber). Features will include over

In " Sing le-Tone Paging for
Wilson HTs," December, 1980,
pp. 112-114, several errors
managed to creep in, not the
least of which was the author's
old ceustcn. Fred 's call i s
W4CK.

On page 112, zener 02 in Fig. 1
should be a 1N751A. This
change should be reflected in
the parts list on page 114, too.
Also, on page 113, column 1, at
the beginning of the bottom
paragraph, the open ing line
should read " There is no disad-

$2,000 worth of major prizes.
Hotel discounts and refresh·
ments will be available. There
will be a pre-hamtest Saturday
night banquet wi th Paul Graver,
midwest ARRl SCM, as guest
speaker. Banquet tickets are
$8.00 and reservations must be
paid by February 18, 1981. Talk·
in on 146.281.88, WflBXR. For ec
vance tickets, dinner, and table
reservations, write Dave Jo
hannsen WBQFBP, 2131 Myrtle,
Davenport IA 52804.

STERLING IL
MAR 8

The Sterling·Rock Falls Ama
teur Radi o Societ y will hold its
ztst annual hamfest on Sunday,
March 8, 1981, at the Sterling
High School f ield house, 1608
4th Avenue, Sterling IL Advance
tickets are $2.00 and ticket s at
the door are $2.50. A large in
door f lea market will be re
stricted to rad io and electronic
items only. Tables are available
for $5.00 for commerc ial and
$3.00 for others. Plenty o f Iree
parking will be available, includ·
ing an area to accommodate
campers and mobi le trailers.
Many prizes will be g iven away,
inCluding a first prize of a mini
computer. Doors open at 7:30
am. Featured will be a mov ie,
" The World of Amateur Radio,"
to be shown th roughou t the day,
bargains. good food, and plenty
of Close-by activities for XYLs
and kids. Talk-in on .52 and
WR9AER .25/.85. For advance
tickets and tables, write Sue
Peters KA9GNR, 51 1 8th Ave·
nue, Sterling IL 61081. Make
checks payable to sterunq-Rock
Falls Amateur Radio Society
and enclose an SASE.

vantage in .. . "
An improvement over the in.

sutatron lechnique described on
page 114, column 2, lines 1 ~

through 25, would be to use non.
conduct ing styrofoam cut to thE
shape of the PCB.

Finally, at the bottom of thE
parts list, time and lnuatlcr
have had their effect. MicrosizEtl
Co. (at the same address) now
offers the kit for $17.95 and ttte
PCB al one for $4_50.

Gene Smarta WB6TO\l
News Edlt04

160 73 Magazme • January, 1981



225·400 Mhz CONVERTER
AM·914ITRC Amplifier·Converter

Origillllily used With "",nary
A·417 recewer lor the
225-400 Mhz rangt Con·
bnuous tuning 01 AF and
osc~lator ; 30 Mh.! I.F.
Has nees 5670 and 4/6J4
See 10/80 CO· A. Gro"'ll"S
conversion 01 irns umt.
7Vu6'!> x9V• . 171bs sh.

wt. Used, reparable $34.95
AC LINE FREQUENCY METER
48·52 arc 58·62 Hz 100·150 VAC using len reeds.
3';' "" round. sealed H.H . sucnt mIg 2 Ibs sf
wt 1974 ·9364. couseo $27,95

TMC MSR-4 (CV·591) SSB Converter
lor use with 2·32 Mhz recewers flavtrlg 455 Khz lf 's ,
usa, rse. AM, eN. FSK. and fAX . Inpul vOj lage 0.1
to 10 v-rms. ReqUires 115/230 VAC SO·60 HZ . 5V• •
19.13Y, . aees sh Used, reparable $145.00
Prien f .O.S, UmI . 0. • VISA. MASTE RCARD"""PIleI,
S.1Id lor DUI HI. fREE SURPlUS CATALOG Toell,!

Aclcl rns DeD!, 13 • Ph_: 4191221-6513

NEW!

Also contains test equipment
plus ..,'de selection of

tool kit. ond cases

JE"nsffl 's new catalog I, )am-packed wllh
morl! than 2000 quality Items. You r singw
oource lor hard ·to- fi nd prl!'Clslon tools and
1001 k its used by e1ectronic techn ic ians.
SC;"'" ;SU , enginee.... Inllrum,",t mech.n.
Iu, schools- labora lorles and goo.'ftTImenl
agencies . Sn>d lor your fr~ copy today!

18 Be<:Jlo rd Row
Dept. P.A.
london. WClR.EJ
Engl,nd

this publication
is available in
microform

Universit y Microlilms Internat ional

300 North zeee Road
Dept P.R
Ann Arbof, MI .t8 106
U.S.A

-----------

N
AMATEUR RADIO

PROFILES

E The most rneao,,,,,!ul &qu ipment 'ev,e w
publicatIon 10 hil the amateur ranks in

W yea' s. No comm&/c,al . dv&rl,se' 5. thus no
ObI'O.llon 10 the manulactU''''lI, Wll lell il
like If's. good and eee, on pl,on, lIasY-l a.

M """","stand language Dy amateur enthu-
SIast" * 1>0 have used. tllSteel. and c0m-

A
p,IIflld. " Is U'18 TRo1ttlal good' '' . 'What $5CXI

,ran,.,."...... IS lllY>ng the $1000 un,ts a fun

G
tor ,""',~" . -- Need . l ...ollr><loef7".

!lludy I"'" " BaUIe 01 1I>e .mps·', Get the true
IIOJ}' Del"''' \'OU buy Of trade. CNK:k tile

A ·'OII1. m system" . beSI doll.., value. good.

beUeI. best SySTems Dy pe<lonna.noe ver ·

Z $Us cost . Know what to a _peel, both "Elg'

a t'YIlly and poSII,. el y. ' ,om th aI gil., yo ..f'e

I
pl.nn,nllio buy, eerc-e you buy ! i_thus no
surproses: you know whll you ' re buy ing tJe.

N
Cause you read AR. P,
$13,00 ye..ly- mulli luue• .

E A.R.P. P.O. Box 164

C. ..ul. , G_gil 31804

SATELLITE TV

ANTENNA MANUAL

Unique des ign . . .

Accurate. . .

No sp e cial too ls
required. . .

. • •It works !!

Complete p lans to build
an a ll-alum inum 12 l oot
st ress ed-rib parabolic
reflector. Send $ 30 or
l or m ore inlormation
send SASE to:

5 a e lect r o n ics .... 39.
P,O. Box 277
So. MilwaUkee , WI

53172

;=± <0'"

> <00
01- "''''

cn~
J:a: J: -..
"'0 l- .-

0>
a: Z -

cn!!!1l. :i: <Oz
Wr:: '" d.:

I&I"':=:
I- ,- '."'~

0 a._
..J •

~-o WO •
C(~U

.r:: 0 ~

:x: ell • Ir u
U-ctct 0

cn"'a: O~O:x:
a:

Oa::) Ir 0) ct Cl)
~Z

00 0 Cl)ftl ct ==.r::..J ~

Jl)1l.> - u~ 0
.... Il. -<0"0" 0

o":"'c o -Oa: -'t:lt)ftl= ,..
0 fa e- ~ ftl Na.>cn O ..
I&. ,

Q)<t<t '"lIl:i:w -..

HAM HELP
I am In need o f a Galaxy til

schemat ic and owner's manual.
will pay for orig inal or copy,

Thank you.

Phill ip R. Lofton WA4NVE
349 Quinn Rd.

Collierville TN 38017

I am in need of the manual(s)
or tw o Gon set , In c ., FM

1 50- 1 7~MHz rad ios. One is a
nocer 960A , series (G40033),
vhile the other lacks a model
lumber but is stamped wit h the
.ertes (G40019). The two are

ident ical but for power supplies
and number of channels.

I would, of course, be willing
to pay for any costs involved in
obt ai ning the paperwork for
these radios.

Zak Ha rgraves, KAI EGW
550 East 30th Street

Durango CO 81 301

c a m e a cros s a few
schemat ics the other day and
started to dest roy them and
then I thought that someone

might want them,
I have schematics available

for the following: HT·33-B linear
amplif ier, Globe 058·100 Side
bander, Heathkit ' V·2 VTVM,
tvorca r Command Set t ransmit 
ter , wit h power.cruc connec
tions for "BC" series, modif ica
tion of Heath Hp·10 for use wi th
Coll ins KWM series, and the
popular Command Receiver,

These are free for the ask 
ing - an SASE wou ld be apprec t
ated, however.

Reid Martin W4BP
Rt. #3 Box 250

Tavares FL 32778

I need very badly a noise
blanker for a Drake TR-4C. The
unit Drake made lor this rig was
numbered 34·PNB. I would like

to buy an orig inal unit or obtain
photocopies of pr inted informa
tion pertaining to it (schematics,
photos, etc.). I will pay a reason
ab le pr ice for either or both, and,
of course, all sh ipping costs.

If you have a 34·PNB that you
are willing to sell , or have inter
mation (or know where I can get
ei ther), please drop me a note at
the address gi ven below. Please
state condition of unit, nature of
informat ion, and a price (please
exclude Shipping costs from
th isligure). Your t ime and atten
t ion is greatly apprec iated.

Keith Inman, President
Bucknell Amateur Radio Club

Box C·281
Bucknell University

Lewisburg PA 17837
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THE NEW LOW COST
AEACONTEST
KEYER MODELCK-1
WILL MAKE YOU
MORE COMPETITIVE
THAN EVERI

5129.95
SUGGESTED AMATEUR NET

It's easy to install - No holes to drill . no
magnet to scratch the paint. no clamps.
Uses an especially developed silicone
adhesive that secures antenna to w indow.
The capacity coupling box is simply attached
with a special adhesive tape to inside of
window . Worried about crimping or
corroding coaxial cables? It 's all inside and
ou t of sight.
Model. also Bvailable
for 220 MHz and 450 MHz.
s"., A ."m' s Ol~ ....... moI>Jt!_
b,u" .on rM",,' W",.. lor ....... .."I"'og rod".
Send 50<: for !M"dlmg ""d pQsr"ge

New Improved Adhesive
Mount for the 2 Meter
Avanti Mobile Antenna.
Mounts on glass -

no holes!

Mid Com Elect ronics. Inc.• 8516 Manchester Road.
SI. l ouis, MO 63144. Call 1-800-325-3609. 31 4·961·9990

AEABring5 YOU the
Breakthroughl

• Automatic Serial Number Generator From 01 to 9999.
• 500 Character Soft Partitioned "" Memory That Can Be

Divided Into as Many as 10 Messages.
• Exclusive AEA Memory Editing Capability.
• Two Presettable Speeds Wi th Fast Recall Plus Stepped

Variable Speed selection.
• lambk: Operation From 1 to 99 wpm and Complete

Weighting Cont~.

• Extreme R.F.lmmunity, Will Key Any Modem Trans
ceiver, Operates from 12 + 3 Volts D.C.

CONTESTING1

o 0
,.; ..•

"
•
"

IN STOCK
SSI·" . (kHz)

ER BANDWIDTH
cw(HII

FOX-TANGO CORP.
80 1t 15944 S, West Pa lm Beach. FL 33406

,

T
8-POLE FIL

FMA5 Audio Subcarrier adds
standard TV sound to the
picture S 29 ppd

SEND FOR OUR CAT A LOG, WE HAVE IT All
Modules for t he builder, complete un its for the operator,
antennas, color cameras, repeaters, p reamps, nneaes.videc
ider and clock. video monitors, computer interface, and
more. 19 veers in ATV.
CredIt card orders call 121Jl 447-4565. Check. Money
Order or Credit Card by mail.

unTil nun
"1 . """"""l.:~ ~

~ . . . . .

WHY GET ON FAST SCAN ATV ~
• You can ",nd brolldcasl qualitv ~ideo of home m ovies, vidft<)

tapel, computer gamn. VIC, at a COlt t ha t i. lellthan srcscen.
e Really impmvfl p ublic "'Nice com munie.lions for per-.:ln.

RACES, CAP search"" _ th.,. _ tth, elc .
• OX i.lbout the A ...... 2 ....11If simple-. - 15 to 100 miln.

ALL IN ONE BOX
Te·' T ransm itt e r/ Conven er .. •.
Plug in camera, em., rmc, and T V
and you are on the air. Contains

• AC supply , T/A sw. 4 Modules
~~2.JI.~:'::L-' below $ 399 ppd

PUT YOU R OWN SYSTEM TOGETH ER
TXAS ATV Exciter contains
video modulator and »rat on 434
or 439.25 mHz. All modules
wired and tested .. . .. S 89 ppd

PA S 10 Watt Linear matches
exciter for good color and sound.
This and all modules run on
13.8 vdc $ 79 ppd
TVC·2 Downconverter tunes
4 20 to 4 50 mHz. Outputs TV
ch 2 or 3. Contains low noise
MRF901 preamp.. . _.. S 55 ppd

PACKAG E SPECIA L ell
four mcocres $ 239 ppd

FAST SCAN ATV

'DIODE SWITCHING BOARDS available to permit t . 2 or more tilters
than those lor whiCh manufacturer provides room. SPECIFY make and
model Single-liller type. $ 12 AIrmail postpaid

[).Jal-fliler type , $21 AirmaIl postpaId

I"".,.r~_~ 'll. ,.-. ~I \F0FlE1GN ADO $3 per 1tIIer)
r;i - , I _ .
~ BRO~':e~=;UI~~~~~~:ST.,323 I Vt\A J

-fT-lll fF/nt · ltl .- .- .- .- .- • Receives and transmit. MoGLE
' FT·JO I/FT·1."10 .- .- .- .- through gla••• AOJ US1ME",T

'FT -901/ 101ZDI I01 .- .- • Superiorperlonnance
FT",",IH601570 .- equivalent to 5 /8 wave.

• Superior radiation full
Omni·Directional.

~
~
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12 1.....,.1011 18

[ 2 4 I..""s '01 no
'36 1. _ s I0l '4$

0 12 inun 'or n s.oo
0 2 4 ls.ues 10< $38.00

o 3 6 1• • ues for 55],00[l AE

Nul'sub..:rlption

t Pa~"""nt "nclo.e<l , __

VIS" /'IC "E ( Bill """

Card #, ~ _

-cror e~en te s ter orderin g servIce cali /oil /fee (BOO) 258-5473

Can.cl;"'n: $21. ""'" yea. only , U.S . fund•• O ther 100''';9n :
535. .,..., ~"a. on.~. U.S. r"nds . ~a"" allo'" &.8 ",,,,,ks'OI
~Ii. ...~ . 31186

1l\ICROCOMPUTING. POB 997. Farmingdale NY J 1737

A rise and subscribe to 80 MICRDCOMPUTING, the
newest and fastest growing microcomputer magazine. This
is full of news about programs. accessories and theory on
the world's largest selling co mputer, the TRS·BO· .
Definitely beginner lever and includes lots of program
listings. Find out what all the fuss is about.

In terbank #, Exp. date _

Signature' _

Name ~_~

Add ress _

City State_ _ Zip _

A ,",cent ......,y sho......d lhat 2 0 % of the 73 lu bsc ,i lM:.. al ia .ud
KiioNud I'IICROCOMPUTlNG magazine . • • and M Ja), It. Thl.l. the belt .... ay
to Ie"." lind ke"p lip ",ilh It>c , . pid ly d"~,,l09ing wo rld of mic rocomputer • •
Tt,",,, ', nothing 10 be a f r.id 0 1, you just h.~" to r..... an intaesllng
.....9;..lne and y ·UIe..... Try .. klbse:.jplion to Kilobeud I'I ICRCOMPUTING
_..,e IOf you II.

a New wbscription

a P;lly~n l enclosed S- ---,""-,c-r;-=-=
o \l ISA 0 Me

Card # In terbank# _

Signa ture f1t:p . dale _

Name
Addre ss _

Clty S tate Zip

~a'" a lto", 6 10 8 ",,, ,,k . fOl ""hCl'~

[.~r; ."I Ca~"'n: I ~•. on.~ ls20 in U.S. F"nd.Ol microcomputlng FOI"lgn : I yr . onlyf $28 In U.S. F"nd .

• P.D.B. 98 1 • Farmingdale N. Y, I 173 7
• f RS-BOis a tr'>Ox......"' 0 ' r and~ COlPOla tion. 31186

•••

Our dealers are telling us that "13" outsells
themall .. .so call todayand join the dealers
who make money with 13 Magazine.

Selling 13 Magazine, the ham radio magazine
that oilers quality and quanlily, brings the
ham into your store. Once through the door
you can sell him anything.

For information on selling 13 Magazine
call 603-924·7296 and speak with Ginnie
Boudrieau, our Bulk Sales Manager. Or write
to her at: ~~

'+-~~~ ~~~ '>:o..,,\~'b
S!.~~~'t.~'t.
~ ~'\S
~'iS

~~
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XITEX Corporalion ".,82
9861 Chartwell Dr

C,O ,D. Dallas. Texas 75243 C'-dl

214+349- 2490

"'0
2300 MHZ anlenno only "'.00
!'ow.r ...pply ~il 35.00
Power >upply PC board only 5.00
2300 MHZ conv. board only 20 .00

2300 MHZ Antenna

~
This antenna is for your 2300MHZ down con
vertor. Design gain of up to 2006. Some c.·
oembly required. Variable voltage, lSOMA
power .upply 10< down convertOr1, 8'1·15'1.

SHIP. &
HNDl.

'00
'00
PPD
LOO

Comple'e >y,tem: 2300 MHZ convertor , on·
'enno, power >upply, 18 W COOl<, 50' COO l<.
Reedy to hook up and turn on . $200.00
PlUS 55.00 U.P.S.

No> C.O.D. Cnh only in- ......
H.M. GOODWIN wsrer
11"21 FUNALD AVe.

DALLAS, TX 75218 ..-393

BAUDOT

MORSE' 5,

ASCII

UNIVERSAL CONVERTER
ASCII - BAUOOT - MORSE

ABM-200

'\

- ,

The ABM-200 IS a u n ive rsa l COde converter
to r transla tIng between ASCII and Baudot,
or between Mo rse and ASC II (or Baudot }
AlSO used as TTY" s peed a nd line length
conve rte r Inserts d i,eclly between TU and
TTY- RS232 & current plus 40 c ha r FIFO
buller weue lor del eus $189.

Introduct i o n t o 2 g HI St udy '_ 9.95
Cou"e , l nc lud • • • 9U.l1t f
do wn coourfer i i t . asrn od
H ep - by - . t . ? In ' tructions .
ReQulr u e -t av
FR Ef BO~U $ : ~ j cro"••• ~"t."".

Coo kboo~

Ylel D.Av t AMTt MMA COO ~800 K '1 0. 00

ln fo r • • tlon on S ~p pro"uc t. SASr
$Z. OO h. nd! ; " g chi rge .
.aryl ,n" r•• ' dent s .dd • • 1• • t • •
VI SA .." 'h HH Clu rg • .ccepted .

oo . ~ CO MW[~T[. POWER SUPP~ , lI T 139. 95
1 11 h~t> I ncluded .
1lu"i"1 it,. c.u . 250 • •
~eg ~hted ••• ~, d et . l led
; n H ~"( ttO" ' . tw<l Mod e l , _
"'''~ $ wH~ ,11 do "" co nye rt. n

IU _8 8 - 12 VDC
I U·1 2 12 _16 VDC

5 M P .... 316

MICROWAVE

Post OHlce Ro . 2050
G.' t he r<bu 'g . ~.r, l ' " d 20 160
(JO!) H8 -SISO

2m AMPLIFIER

35w 2m FM AMPLIFIER KIT . MODEL
335-K . 3IN · 350UT . 21N-30 0 UT

• l IN - 15 0 UT. COR . ClASSC
• 4 .5AAT 13.6VDC . BNC

CONNECTORS ASK ABOUT OUA
OTHER VHF & UHF MODELS

COMMUNICATtON CONCEPTS INC.
26 48 NORTH ARAGON AVE,

DAYTON, OHIO 454 20 _- """""-- l5l31296·1 4 11 ".,382

NOISE AND FLASHES
CAN'TSTOP THEFT!!!

BUTAu(o!t{!,'e CAN
usn ' J'M;n rou

12995 Q
POSTPAID.

Hn' C II,I, J'OI.ICE

CAR - HOME - OFFICE
CHECK OR MONEY O::WER

CAL. RES, ADO 6 PERCENT TA X

ADO 2.50 FOR C,O,D.
"., 374

SI(ELECTRONICS
10672 WOODBURY ROAD

GARDEN GROVE, CA 92643

Enjoy Satellite TV Now

Better than Cable TV -Over 200 TV and raoc
services Why waste money? learn the whole
story and build a video system the family can
eruoy. No commercials, FREE movies. sports
and Vegas shows-worldwide. crystal clear
recepucn con nects toany tv set . Big(8 x 11in ,
book loaded with detai ls , photos, plans. kits
TEllS EVERYTHING! Satisfaction Guaranteed ,
Send S7,95 TODAY! AOd $2 00 lor 1S1 class tan maIn or ca
OIJr 24 ~OIJr COO ru sh order IHle (305) 862·5068,

GLOBAL ELECTRONICS.
P.O. Box 219-H, Maitland, Florida 32751

W.Ar.An
£4...1 Opp.rl..nlt~ £mpl.~.r

m"

ELECTRONIC
TECHNICIAN

7) M.,.:IIn.
B•• 1.6

P.'.rb.r...,h, NH 0)41'

If you 'd like to swilch fro m so lder
ing iron to ty pewri t er and have a good
comm and of the English Language,
t ell us all about yoursel f, including
pa st educat ion and ex perience,

Location, Western M ass" with na 
tionally- k nown manufac tu re r . Posi
tio n involves prepa ration of data
sheets, engineering bulletins, techni
cal manuals, etc.

REGENCYBEARCAT

NO COD'" CHECKS, MONEY ORDERS VISA OR
.I,IAs r ERCHARGE ARE ACCEP7ABLE, ADD SJ.SO
EACH 17EM fOR SHIPPING AND HANOU I«;

TEL: 201·223-92911 WEEKENDS
201-493-"511 EVE·S

PAUL DAVIS ELECTRONICS
PEDDLERS VILLAGE

MANASQUAN, NJ 08736

Scanners
210Xl. 5229 Il804 S 89
300 360 ~106 10 5
220 290 ""'00 209
250 290 M400 279
' /S4-6 129 NJ , R£SIOENIS
160 199 ADO 5'\ S..-US lAX

A(( Alit_iII"",

UGHT • STRONG · EFFICIENT

Herb Kreckman CO.
"., 375

Cresco, PA . 18326

~ SPECIAL SALE

Model CO-2A

I 2 Meters

$19.95 Delivered

,

,,; ~tJ() CO-AXIAL
~r- ANTENNA
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. Write o r Call Today lor Our Free
1980 Cata logue

• Kits for over 300 Models of CB
Radios

• KITS FOR MOST PO PULAR UNITS
Over 5,000 Sati sfied Customers

• Low Cost from $10.00
Easy 10 Install with All Inst ruct ions
Tune-Up Procedu re Alignment

AMERICAN CR YIIA! I UPP!YCO MPANY
PO Ball 638

W Yarmout h, MA 0 2673
(6 17) 77 1·4634 .... 7

•..EI
SII.....U ...1

(HR I <:TI'U S

COM MU~IC ATIO N S

Kit s u p p l i e d w ilh a 6 page
b 'O Sh u r e . PC b oa, d . D,ode s.

C h, p Ca p s. Transi st ors .and

al l p a rt " 10 c o m ple ' e a
• o r k, n g b oa,d. ~ ~8 "'"

u ~l v e R s AL
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• MICROWAVEDIODES ..

MICROWAVE ANTENNAS&KITS

MICRO-80'" INC.
5-2665 No. Busby Rood
oak Harbor, WA 98277

-PASS THE FCC EXAM-

UPGRADE
SUCCESSFULLY!

ANNOUNCING
the New 1981

LICEN SE THEORY REVIEWS

FOR THE

TA$-80 16K Computer

. 12 Program s Per license Class

• Each Comprehensive Pack age

Totals 98.000 Bytes.

• General, Advanced or Extra .

$19.95 or $39.95
eac h ....- 383

'-'

SLOTTED ARRAY
ANTENNA v,,"

. 210 0 + t -: 100 MHz

. 16 d Bi gain

. 14 x 98 degree beamwidth
• H or V polarization
• Type N ceo-ector
• low wind loading
. ,AJodined
• 24

M

x 5
M

x 1"
• Mast mounl
• Superior 10 20

M

d ish
• Commercial g rade
• Most mount

Postpaid S35

Optional small corner renectcr narrows
beam width to 14 x 14 degrees ; in
c reases oain 4 d Bi. FREE PlAN.

H" B 150 B Ports O'Call
V I Plana. Texas 75075

•

DATA S ERVICE CO MPANY
3110 Evelyn Street .... 346
Roseville. MN 55113
612-636-94tI9LI

'\bur source of supplies lor the tastest 9'ow"'9 held
01 eornn'lIJno::allOnS . Here IS a low COSI enlry ,n lO the
la5C,nal"lQ a,ea 01microw a.... tft(;hnology We oHe,
a cample l... line or anlennas. rft(;tliVilf ' , p'tI ·amps.
POWtl. supphtls. etc...." . Call or w" le 101 delails ,

• MICROWAVE TRANSISTORS

• AZ·El OPTIONKITS

• PARABOLIC REFLECTORS

• ALUMINUM FEED-HORNS

••

••

•
I

•
I

I

••---- -'v'"Radio Systems
Technology. Inc.
10985·1 GRASS VAllEY AVE ,
GRASS VALLEY, C A ~945

••

•

Buil d yo u r o wn a i rc ra ft
transceiver. For de tails send
for FREE CA TALOG.

•

•

•
••

•

••

•

I

I

I (9 16)
I 272-2203 •

I

....311

VANGUARD LABS
196-23 Jamac ia Ave. Hol lis. NY 11423

• Covers 100to 179 999 MHl In 1 kHz steps with
thumb-wheel dial . Accuracy 00001 % at all tre
quences • Internal treqoency mocuianon Iron 0 to
over 100 kHl at a 1 kHz rate . Spurs and noise at
ieast 6Od8 necw came r s RF OUTput adjustable Trom
~ To 500mv across 50 ohms . Operates 00 t zvoc
@ 'h amp · PrICe 5299 95 plus sh,ppmg

In stock 10' ,mmed late sh,ppmg Overn,ght
dehvery ava,latt le at ext ra cost Phone (2 T2)
468·2720.

24·hour C.O.D Hotline
(305) 339·7600

~~~..
~... l '
e- "t_v _

SPACECOAST RESEARCH .... 309
Dept , S. PO 801 442. AIIImonle Spnngs. Fl 32701

0... __ .... .,.... ~I

_ 7S_l oI _ ·...... _ "r •_
_ ""O..-TV 1_1'
HIIO. Sho. u..... IU_ • ••
llonl , oponl _ _
_..___d,

Sick of Networit TV?

Ow 94 pege catalog and Ini00000tion book lell
the whole I IOI')'! lne...pensJ.... d1shn. h6gh pro
lMdl., computer aiming IOftW"'! SplK:s, kits
n more! Send $7.95 toda y!

SatelliteTVi
FOR THE HOM E
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4/$1 .00

10 Ohm Bulton Trim Pot

$4.95
60 HI CRYSTAL TIME eASE

(C , ., I.I•• R)
~ U""5369 CUOS G"'oOe< IC ..rt'"
hog/> accu<acy 3 ~~~ Util
C<yst.... Use ...,,., .. l,O()S Ct. ...,.
Cl>tps 0< U od<*S o..-.s .....,. 1 5
...... .... patls. e• • ...., PC _"
_ 100 HI . ..- .. _ .
• • <:ePl u, t5.

7806 VOLTAGE REGULATOR
6 Volt 1 Amp $1 .20

Push Bullon Switch - Normally Closed
6/$1.25

SWITCH
Same type as used on
some computer boards.
$.69 Eac h DPST or can
be arranged SPOT.

5 For $2.50
OPCOA CLOCK #R1200 AC

12 Hour Format. 12 Volt Operation.. 3 lnch Display.Has Radio
(Alarm) Oulput. Complele with On-Board Swi tches and 4 Pin
ccooecuce lor easy hook up , With uere

Add 60Hz r,ma Base for DC Operation.
SUPER SPECIAL 2/8.00 or $4.28 each

P1uo;IIn t.-torm.t" ...., ..~ kl ....... dock OlW"itl'--' S2.20.

M3-6S01 ::
256 By 4 CMOS Ram By Harris. Super Low Currenl Drainl -.
Dete relention Voltage 2 VoIIS. Great for battery power Of ..

back-up

........ . nmmm"Jt
! ! ! HHH!HHH::d e ! : e ! ! I Itt nHl.·....

SUPER CUSTOM IC #17564-4 ....:" ••~~.
H as a C-MOS oscillator. Decade Counter Decoder/ :: : : 
Driver. Al the push o f a button w il l f lash aLED24times, :: : : :
At the end o f which it will d isp lay the number o f times it .•••
has gone through the cycle. up to 99. Variable speed
pu lses - Per fect for t im ing . FULL DATA - $1.00

OP Amp
to .±. 23v

99«1:
EACH

RCA SENSITIVE
GATE TRIAC

TO-5 CASE. HOUSE .40531
ALSO SAME AS T2300D,

2 ,5 AMPS 400 PIV

5/$1 .19
Perfect 10< O""'llers .
Color Or'i!ens. etc.
PCleAOS

74177 BIANARY COUNTER/LATCH
Divide by 2, 4, 8, 16

PreseUable Input $.60

2111 By Sprague FM Detector and Limiter

Full Data $1 .25

MICROWAVE DIODE
For Down Converters

5082 - 2835 $1.50 or 5 For $6.00

DC HORN #2
Very Small Size - LOUD

2'h to 12 Volts DC Draws 5 rna. at 2.5 Vol ts
12.5 rna. at 5 Volts - 20 rna. at 7.5 Volts
35 rna. at 10 Volts - 40 rna. at 12 Volts
1% inch x ~ inch Base - :Y. inch High

liMITED QUANTITY
$.50 Each or 5 For $2.00

MICRO MINI
TOGGLE SWITCHES

6 for $5 with hardware

SG3501A VOLTAGE REGULATOR
By Silicon Gereral

14 Pin Dip, :<:. 15v Regulator - Great for
Supplies - Output Adjustable For .!. 10v
Thermal Shutdown Protected.

* $.75 Each or 3/$2.00 *

Digital Research: Parts
(Of TEllASj

.2 - Includes 1 - N E567 PLL. l NE555 S .75 Each or 3/2.00
Timer. 1 - 5634 Low Noise op amp for
high quali ty aud io , 2 - 74 1 op am ps.
and 1 - 78MOS voltage Regulator : BV.
500MA .

Each of these boards contain many other parts too
numerous to list.

.1 Includes 3 - 741 oc amps. 1NE555 S 2/1.00
T imer , and 1 - LM311

LAB·BENCH VARIABLE $ 1 2 .00 KIT
POWER SUPPLY KIT SUPER SALE

•. 5 to 20 VDC at 1 AMP. Short Circu it
- p rotected by current limit . Uses fC

r eg u lato r and 10 AMP Power
Darling ton . Very good regulation and
low ripple. Kit inc ludes PC Board. all

- parts, targe heatsink and sh ielded
_ transformer. 50 MV. TYP. Re ulat lon.

SEND FOR CATALOG WITH SUPER SAVINGS!!

166 73 Magazine . January, 1981



Ell II Ad.pler KJI $24.95
Plugs 11'110 Elf II prOll,(h"ll Super EW(( end 50pm
plus S·IOO bus eJ<PanSlOO (W," Supt, h·
J)IIIlSOOfI I, HlQI'l iIId low add,ess dIsolays. stlt~

Iflll noocle lm's OPlIOOII 11I.1lO.

Super ColorS·100 Video Kit $129.95
E~ 10 l56 . 192 hIQh ,tsoIuboO COlor0''''''' &Iot7 "'" all~ modes #IlOUIff
COIlIIoIId MemclI ~ mapped I K l'Wl tlllIfIC!a"
bIo 10 6K. So IDOIluS I8(l2 . 1KIIO.I085.laOete
EdIW - II ,''"' SZS.•
(Pc l .. . . 11 4M,.,. U,... _
- I
1102 n., Baeic s..-lieli.. l it.•
Sl/Ile<~. V2 t-2 1 s-c. u... S2G 011

I ' .95
115 ...

RCA Cosmac 1802 Super Ell Computer $106.95
Comp,a~ I...Iu'es l)eIore yoo deode 10 bllY any piuS10M. l'II... . Illn. wall. Input . lIMImory".
Oll>er COITlClUler There IS no olh!f lXlfIlll<ller on IKI . _ illN' HlIC'I and li llOl. dItl l¥lII, on
lIIl! nwl<et lllda'!' lhil 1m aIlltle dOSltlble llent-- board dIsp~ p"OVld e OUlplll iIIMl OPbONl ~itIl

II1s ofllt Sllper El lou o II!Ile rIl(lI>ey lhI SuPtt .... low " l'1111 Thele IS I " ptn Slilllll.d
EI IS I small SIPQIe boatll oompulll lllat does COI._ sIoIloI PC l:Iflls and I 50 \lIII (;OllIOlM;.

rnMy Iltt 1MrqS. It IS ., tlIttll1nt CllfI'IIlUler 101 lIN' sIoI 101 Ilt Ouest Super~ 8o¥d
11'-..;1 " IoIIei1mrlQ PfllQ'_'" "'" tIS "- supply and sockets lor oil lC·s in ...
mae:hole~ and yl!'I ~ IS NiIr "II"'''' Qlded .. fI'IIpnttplu$, dcUIled 127P9 1ftSlrv(:.
WI1I'I "ililUlllltfOMll'J. fMt bsk. ASCII lIon.......rootllChnowllOdudes_tOP9I of
It'' l .i..,....~ I II .bA . ftc. sdI• • II'Ilo . oQdn;j ~ _ 0I 1eSsDnS 10
"'" \'011 buJ anoIhef IIfIII tom(III1ef . see' I .... gel \'011 S!¥1IId and I _ PlOOlIll1 and
II'lQodI!S fI'II l........ oo l!ftI<eI RON monotor. QtaI)IOotS~o-nc M¥ly sdoools and ...--
scm " Modt~ SInglI SI8P 0p!I00lI SdoeS IfI' IIIOlllj I'It Supef EllIS aeouree 01 Sl\OCIJ.
lddt=drsPavs.Powt:rSuppy,4udIo'AInc*/ler OE Ms ..... rt IoIIranno and R& D,
and Spea~er.~ sod<eIelllol allC·s. Real rosI Reo''''''ibei .0lheI oomputers only lJl'Ieo- Supef EI
of .. . ~ralIy repaIr\. Full ck:ocumeIltIl>Ofl tN lUres If iddIbOIIII rosI Of noI l1 aI~
lhI Sll9II Ell includes a 110M mDflIlOI' IOf pro. hlorl I'0Il boIy. $01,..- Ell In 1105,95. It i'"
gramloading, edl!lnO and e.eroIOOI1 WI1II SIMGU d . .." OpllDII I I .' S. l ... .... 1'111. D,1l1lOl
STEP kif program dellltQoillQ . Ium is 001 in. 11.95. C1111Gm CJ~I IH!I wdh dn~ed iIncllabelled
cluded in oeers If ttle same pnc•. WIlli SINGl E ple"ollSs lrom panei $24 ,95. A.II meI,1EJ<Pln·
STtProucanseethemlCroprocessOf ctup opera. SlOn Cabl nel, p" nled and Sl l~ screened, ""ttl
1I"1l wllIl llle un lllll' Qu. ll add,ess and data bus lOOm for 5 5-100 boards ,md powe' supp ly
displOlyS blrlore. durl"ll .,d Iflt. execullllO in· 157,1llI. NICM Ball"", M8mDf'l s.vtr Mil StI .t5 .
SlfutllOns Also, CPU mode and ..structlon cycle All IQls and opllOflS liso toolplelely nserobled
~, derocl"' and dIsplayed on8 LEO rocatOfS and lesled
An RCA 1861 'litIea gnpIIIa chop i/lows you III 0."l1li1111 I soItwa~ IlUbk.IflotI fOf 1802com-
tomect IoYOU'OWfI TV ..1lanlI.upertSNIl'ldeo IlUlff lISffI IS zvlllable tJyWMtnPbOn fOf
~Io do 11'........ and games There IS ~ 112 DO "" 12 ISsues s.lgIe OSSUII I I 50. Is·
..... S'fS1wo lIOWded lei '""""0 YOU' own sues 1·12 tIOullCl 116.50.
_ Of~ rnMy _ PlOO'.11S *lady T"'I' eas..: CIaent 1111.•. 011 ROU 131.••
wnntn . The soea~er .,~ ITIfY IIso I)e IIsecl 0IIQ<fIaI EI lui boWtI 114.1S. 111l ....ilIl . ;
10 cInve IlIlavs lor toft1I'lJlllU'\lOSlS ~ VlCIeo Grancs 13.51_GPes and MvsoI;
" 24 key IIEX ........ IIoc:SudII 16 H£X I<tyS 13.• . 0lCI I ~~"' Ill eler SU I .

Super EJ:pansion 80ard with Cassette Interface $89.95
Tbos IIlnJ1y • ISIOundtlQ 'o"IIue' Tbos~d has jlOI'Il$ (M blIlISed "'" !he "")IItolI SlOe t_1
"""" desIgned 10 allow yo. 10 dDo:aGe how you 10 ISOIMt P"0IlfI'Il buos~, ..... 1oIow ""'"
*In! ft opIlOlOed TIlt s..,. EII__ Ion SOIlQle SfelI H you have DIe s.,. E...-..
COMII wiIIt IX oilow'~ IWll luly address- lloIl'd and s..,. MllIIilor lb! 010l'lII0f IS U(l1l'ld
-* anyootIere III 64K.dh OOIH~nmemotY pre- runnong II lI1e IlUsh oIa Ilulfon
lfICl and I _ ene I.....rt_ Prov!soons have OlfIer on board OP!IonS Include P~IIe1 I"PIII
been mad e tOf all other Ollllons on the same I IMl Ou!pll P'tMls w;1I1 lu ll hindsllikt Tney
boord aoo rt ~ts neally 1II1ll lI1e hardwood cab,rlel allOWeasyronoeC!lOfl 01 an A.SCII keyboa rd10 lhe
along SKle ltle SuperEN The boa rd mdudes sets inpuf port , RS 232 I nd 29"" Cumlnt l oop tor
lor up10 6K O! EPROM (2708, 2758. 2716 0' n tej~ Of olller eeeee are on boa rd Ind l!)'flU
2716) and IS tully soR:lled, EPIlDMcan lie used need morl mMlOf'; Itlereare 1wO S·11llI $IaIs for
lOf tile monItorII'Id TII'I ~ !lI!IICOf OltllfllU!pOSeS· stalK: RAM Of Yldeo boards, Also a IK Super
AII Super AOMMonllor 11' .15 II zvllia/lle IS MOfII!OI 'o"trSIOIl 2 . ,1II YldeodfM!l' 101 lUll taoa-
.. on bo¥d OP!lon '" 2708 EPI'\OM wIlith his lJoIIty dosplay"'" TIllY IlISIC and a 'f'IlIeo lIlferlaa
bIIn precwogllfTlmed '""" , prog.... Iooderl board ,..,.tIIlI IO '"", 19.15. RS 232 " .51.
IdII1N' nl error doeclong mutb ~Ie tISSdIt' m 21 .... IIF Sl ,t5. S·1. $4,51, A 51 ,..
1Nd '""",, SClIIwart , (.eltK:iitlllle QSSftIW !lie, • .. ...." nbbon CIIblI IS ....... ill
anotheI ITornOuesl II~1eQtSler SI5.2S lei U5y COIII~ betlleen IhI s.,.
SIo'e nl !NlouI, tlIod< _ ~ iIIMl EI and ... s.,.~ 80M ,
YllIeo O'lCIhiCSclrMt_ blIl'IIonQ cursor .~ "-s.".., III for ... COI,......' e IJS""'O (see

MuIl>-'I\lI "- SucJply J.
Announcing Qu est Super 8asic- SECOND GENERATION
A. .- III'lI'IallI::e ¥tlfSOOfI of s.,. Iasil: now bill CIlIICIIlIIIodIlII iIM:ruMlI ...... . ill·
MAIlIt OuesI.lSlhf~moompaoy...... IdWllle .. jIl'" I , .. $WiIIIJy FkWr. FIcWr!hle.
10 $/lop a lui SIll! 8asc lor 1802 SI'$IllmS A. ,........ 1lIiftf. W . _ ....... = ...
~e lundlon s.,. I NIC~ /loll CeMeo II.,.., .... ' 11.......1--....,.
oncludHlg IloaOOg poont~ty woIh saem!IIc Easily ldaDtMle 10 IIlOII: 18112 ~"~_•••, ..
IIOIIf'(JI'I (numbeo' l1IIOI ~ .17£ 'I, 32blt ontegef llIIi.. lit IWII mlftlllllllll !Of IlIIR Ifllllrlll
~ 2 IIoI_on. mU~1 110m arrays stnno arTOlyS. sInnQ JfOlII1lITII . SOuItI listi"ll f. PxlltI Senel end
OIInlllUlaoon. c:asstlle 110, SI'Ie nlload, baSIC, Parallel 110 Inclull... .
dl!llllncl mad'lIne lano~aoe prOOflms. and OIIe'
7S stalements. functions Ind operations SUp-el Blflc 011 Call"'" 140.00.

Gremlin Color Video Ktl $69 .95
32 • 16 alphaJnt.<nencs and g~,,:s. up to !
tolors .,th 6847 tIlip, IKR,I,M ill EOOO Plugs
IIlfO Super El44 pIfI 00$0 No l\loII res grap/'llcS .
On boI<d FlF MflOuI.IIor Krt $4.95

1102 16K Dylllmic IWIl IUl: Sl49.00
~..,n. HtddIn retres/I-"dodtslllllo(
Wtz ...... stale Ackf 16K. 1WI SI3.DlI
Supef EI'"~ tlIIlIftS'OI'~d. 31tmalt and 1
..... bus, 8o¥d pU 3 COl....... ' m .ts
nlly'" EIIiIfldIll A ea- 115.•
...... = 'w.... i ......... SIrl.... A"*Y.C:U·
uftI l!(lIk.)
S·1...~ Eqw_.

s..,... MoooII. VI I s-co Ustillt

NICad Banery Flxer/Olarller Kit
()pens $IIOIted ellis thil "' )11'1 IooId ~ dwlll
iIIIll a.. cNr,," n.n UCl. all in one IaI .JtuI
I*ts" nsInIdODnS Sl.ts

Rockwell AIM 65 Compuler
65Q2 ImecI snje boM;l ASQI~
"20 e:tUm".,.. 20 c:hir ......mn:....,.AOM _ .~~
S37S.... ' K __ "50.. (K Assemble<
SI5.IllI , IlK a.: ~1le!Po" I I......
SpeaIIsrI'III~.~AlM6S_ ..

InmI! 15(,IllI. Q:ln'clllIII AI in ,.. bilelc:ase
wrIh power supply " M.DO. Molded plastic
II'ldosure to !It both AlM6S " power iWPPl'I
" UG.SpIOII I'io::blIII'nce ( KAiM, 8J( Ilasoc.
~ supply , abonel »911.00

A.1M65iKIMNlM,!&Ioer Ell (4 pm elljlanSlOO
board; 3 feo:nale and 1 mallI oos, Iloanl pkIs 3
ronl1llCt(>r$ $22.15.

60 Hz Cryslal Tim. Bue KII $.... 0
ConYerrs dlQttll docks 110m AC line !IeqJency
to crystal."... baw , Outstandlng aa;u1XY

Video Modulator Kit $8.95
ea-t TV .. Il'IO I Illgh... ll'OlIlIII:Ir . /0
~I\t IISIOI eon.. liII . U nslrUl:

Multi·,on Compuler Power Suppl,
.,. 5 ..... , ~ 18v $amp , s.- UarJ1l . - ~
.S amp . 12\1S amp. - 12'v OPIoOO. ~s.- . ~ 12'v
~e regubIed. 8aIIt Ill! S2t.IS. Ill!_ d\assis
"all hitdWJre $l3.IS. AcId Sl .OO sl"l»IlQ KIf
of I'Iardwn 11( .DO. WOOlICl"iIOfl cze 111.CIlI .
11 50 ~1lI

P.O. BOI U JOM
Sanla Clara, CA950S4

Will ~lIs : 2322 Walsh Ave.
(C08) 988·1640

S-'''''IIII""III. FnI .... PM\IonIy faclOrY llSled
GulJan_ mane., !lM: ~ 0uPtr lei iIIMl O!hef' (:OmPO-

INTEGRATED CIRCUITS _aliCIOI'f ll"'l*I

- .M....... •• - ,. ....- '. c- .-,- " ,,,,,,,,,.,, ". -, • ..,.._.. .. '.- ,. .. ... """'_ .. .'.,- ,. ,,,_ .. ,,. - • .'. •• '.- .. -- ••,- II ,M""'" ,. - '. - • ,...- ... .. ... ....,. _ .. ••,- n ,M"". '._. • - ,. ...._- ... ..,-- ••,". It 'M,,",·" ,.-- •• -- •• "."". " ,,,,,,,,.,, '.- •• _.~ 1: -:'.:".:'l- -,- ••,- It ''''II'' •• -- • 1'DoO"~'"". .. ,,,- '..- • 1'DoO" • .110 '"' , ... ... ,... ...". .. ,--... - • ..',.. ''' ,::lg~ ... TO" ",.. " ,",,,",., .. .- ." - ' '' "" " "
_. ,_TO" •,.. .. ,,,_.,, ,.. .- • ~ --''' "" . .. _ ...... '-- jg"." .. ,..""" . '" - • ."... :: ...... ",- " l"""·" , .. -, ".....,...' _tt,__ "' ",- " ,.....". " - '" -'. • .. ' _ .... _ JI _...._._._-,,,.. " lM"'" .. - .. ...'-, •• --,....,.,,~ .. ,..""." '" - " .....".. .. ~ - _ ,,' .. ...-no•• _,- It ,_'.'" - • - •• " • - • -_.._..;-;,,- ' .. ,..,...." ,,, - • .~ •• • • • •• ....,..... ....... .'",- • ,..,.. .. t" -- • ... •• • " • .",- , ,- '.- , ---_..-,- ·,- •• - • ... -~ -- ,,,.,- It , ..,,, •• - • _.. •• ,- •• _....."_.-..- '. l..- '.- '.- •• ,- ••..- ·,.. '.- • _. ,. .- •• -~'..,.. --- '.-, • - , .. .- •• - - -,.... ,. ".- • - • -, .. .. >t _ •• _.. ..- ••..- ·-- • ~'. • - , . >t _ ,. ... '.-- n ".~ • - •• co_ ' . "_ ,. - -- •m. ,. 'M,,", • - •• ...... , .. R_ •• ,-- •".... .. ...,.- • - •• -wsu.w ... _ .. •• - _. ••,,- ,. ,M"" • - " ." - ...... ,-- ." ---",~ ·".,,- " -" • ,. .... ....- '. - -.,..... ... L"'. • -" ,. '.. ,.. ,-- ." - ,,-,- ' .. ....- .. -" •• ,. ... ,.....- •• '-- ..."- " ,.,,, ·" -" ." ". ..,..,, - •• - '....."". • 'M'. •• -- •• -- .", '-- ." _. ._.,..". • "n" ,. - " - .", ,-- ••,,'. ' .. lM'no .. -- " -.... , .. :::'0:. •• --- -',..... " ,.,.. • -- •• '. ,._-"'- • lM'''' ,. - ,. '.. ._- •• _. • •,- ,'" ,.- •• -- ,. .. •• .. ''''I - •• .--,- '. ,"'''' '. - ," .. •• '."'- '. _. • •,,- .,- "

_. ,. - •• "n.. _ '.,- ·,.- • '.. • - •• "'... I .,
'G. .. lM_ .. '.. • ::I ".~- •• • •••,.,.W.. .',..,- • ,.. " •• ". ,,- ....- ,,,
'•• Tn .'- • ' 0:" '.- ,. ..- "n" ..... ..,... • ••• ,. '- " - ." .....'''' ". ,,.no.. _ ... ,.
",," " .W. " '" • G, ". ..- 'l l: ",,' no .. _ ... ,.
" ,," " ".. • .." '" - ". ,~ ..,,,...... ,.
' ... .a" • .- '. '0:" • - •• '.., ,. ,,, ,,_... ... ••".. " • w. '. '.. '" .. ".......... •• ""- ...,"',," • ••• ,. '.. '" ... ,." ...... ". ,,, ....... ... ",'...',. • ..- '" '.. '" ." ,.._- '" ':r- ''' ...'M" . '.". • 'C '" •• •• ,.•• ,. ,.'. .'...-.... ",,- • ". • ",'. ,. m, ,. - lD".. • - • 'Cn, ,. .. ,...,,- • ". .. 'Coo. ,,, m' •• .. ,. ....... ,...'.- • - • '-' ,. .. ".... ,. .., CoO ,,,,.,,- " - • ,- •• - " .'. ,,, - .'. •,,- , - • ,- " -' ". -- •• _ m' «oCoO • ' •'_ A •• ,... '. - ". .- ct .. ' ..,,- •• ,~ •• ,.co. " . _",_U"_ ._- "'. '.,,- •• ' . 1_ '-' •• ,__ n. .- «oct _ , '"..- •• -- ." ,- '.'.,. ".- •• .- ""'" ... '...- •• - ...,- •• --". _. •• .- a: ... ' •,- • - •• -, •• -- •• -_. ... -- •• •.....".. .- ... _.' •• -_. •• - ....... . ,,,
'..... '''' M..'''' •• - - _. ..."' ..'...'.,. .- ,. - • ..- =.- - ........ ...'u' . • .- •• - • .... .... •• - · .. oo '...- .'....." ' ....."'" "..' • --' •• ~. ....- .'d _ ,,, - • -' •• - - .'.. c::- '"...."" '.- .. •• -~_ ..... .- ' ..'d _ ..- , •• •• - .= ••'d _ ,.- " ... •• '.. •• .. .. ... . .. - ".....". ,.- • .. •• "'. _ - '" ...._.. ...,,, - ••"u_ '. - •• .. •• - '" ........ ... - • • .",.....'. ,.- " •• •• _.. ". ,....... "" _. • • ••.- '.- • ... •• .". ". --- - • • ••'....... '.- • .. '. ..,.'..-... ........ " - '. • • •_. • •• '" ,.. •• .._..... ... ... . -'. •• ".- .. e; " .. '. ,.. •• - • • ,..- • .. '. "". •• -" • • ••- , Of """'. " ". •• '-'- -,. •• ••
~, '. -" .. ".. •• _.',_.
~ ' .. """'. '.- --"... •• --G" ...,•. ••.- ,........ .. ' lOH ,. ...... ••,..,.. ..

" -" '.""., ·"".'" ''' --- - ..- ••'0- " "'4O'. • "<It".• ' t "',,,.. : ~ .... .."". ••,..... " "'''''' • ",,,." , """, "m_ ,.
'0- ,.. "'- ,. "..... •• ."" " .. .".".,- ,.
'0- '.,~, •• ""~. ." "...'" . .. ... _M ... ..
lM'''''' ·.- ." ,n'., '" "..n, , .. 0-... _ _ ....._-

LM"," ,,, - • ,nH ,. -", ,.. _----,..,'. '.-- , ,,' .. _ . .. •m ,.-.._-_.. ''''-lM_ ' ,.- • ,,,,, _,M

PROM Eruer
I nbIId 25 PftOM CIPiC>fY 137.51

(_ """ IM .!IIl. 6 PROM~ 0StW
Ul __ IM,5I (""" _ IM,5I)

Z80 Microcomputer
16 bIl LrQ. 2 WiI c:\odl . 2lc: l'Wl. ROM hIIll·
boIrd spQ: uoelenf 101 ron\!lll . a.e 80ard
1lI.5I. fullll! SIt.• . Montor 121.011 . Po
SIlppIy KJI 135 • . T\IIr'" SM .•
S-100 Compuler Boanls

8K StIbt Goclbo:M EtonO IIA. KIt 1(S .OO
16K. Sbbl; Godbout £moo XI\I Krt M ,OO
2(1( Sbbl; Godb<ouI Eoono V1IA·24 Krt 43S00
J2K S1ItIC Godboul Eoono X·32 Krt 57S00
16K Oynomot AAM KII IGGOO
321< Dynamot RAM Kit 31000
64K DynamIC RAAl Kit 470.00
Video Interlace M 113 UlO

80 IC Update Maller Manual $55.00
Comp, lC dala SH:tor. 2700 po . masllrrel_
l'J'de, 0\IIr Sl ,(0) tI\'I$S reltnnteS. frIlt Ulld¥t
_ f>toIogl1 19110. l:km!slil: POStIlII 53 50

MGdem Kit $60.00
StatI oflhf ~l. ong.• answer. "kl tuoog _ .
YI)' 100~ 300 baud 1n1"l*""1
iCOUSIIC; COIliIl'- pla'IS n:tuded
LRC 1000 . f'Ttll tlr $319.00
4CY.!O aJIumn dol 0I'IlItnIl~. $lIl ~
1nWf_ 111*"''' QlITlPIIfm

64,4QI32I2O ...... S415,• . OpbonaIeablIs..-
lAC 7.- ,n- .....~ AMI .. 101,., Ell
......... Uti.

TERMS SS Illlm,n order U S FunGs Ca hlru ,Gentn GG6° .1'1 FREE SenG 101 our co p ~ 01 our NEW HID
SI D DO min orGer 8u kAmen cu G anG Mnler Ch rg"IMl COO $I 00 Insul.nce optlou l QUES T CAT.UOJ IncluGe tI,· stamp
ShIpping chl rges .. III be eGdeG on charge n,ds
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z
electroruc~

1900 MHz 10 2SOD Pol l'll DOW'" COIIIVERTE R
1"'5 'lK''' ..... IS I"nab' .. .. . a ng.. 0 1 1900 to ;>',iOO me dnd ,s m ,.. n<lf'(l lor a ma t" " , .ad,o uy

to 88 me !Ch .." .... ' 10 "
PC BOARD WITH 0 T"
PC SOARD WITH C HIP CAPACITORS 13
PC BOARD WIT H All PARTS FOR ASSEM Bt Y
PC BOARD WITH All PARTS FOR A$ SE MBl Y PlUS2N6&\3
PC BOARD ASSEMBLED A ND TESTED
PC BOARD WITH All PARTS FOR ASSEMBLY. POWE R SUPPLY AND AN TENN A
POW ER SUPP LY ASSEMBLED AND TESTED
YAG I ANTENNA . " l ONG A PPROX 20 TO 23 eeGAIN
YAGI ANTE NNA. ' WITH TYPE (N, BNG. SMA Coon"ctorl _
2 FOOT DI$H WITH FEE D A. ND MOUNT
2300 M Hz DOWN CONV ERTER

rocrcces conyellttl' ..,.,.,,"led ,n .nlenna. 1>0* '" I"ppl, Plu s 90 DAYWARRANTY
OPTIO N I t MRF902 In ,ron! end 11 dB I'>OISfl "llute)
O PTION 52 21\16603 In l ron! !!ncl (!o dS noose "ou'e)
1300 "">it DOW N CON VERTER ONL Y

'0 "8 No ,se F'<Iu'" 23 d 8 g",n ,n ee. ..,'h "" conn In pul F conn Oulpul
'<lB ,,"o ,se F'Qu '" 23 <lB Qa,n ,n Dc.. ""Ih N conn tnPUl F "onn Oulpu,
5,18 No,se F'lIu'e 23<l B <l a,n tn Do... ,Ill SM A conn In pul F conn O ul pul

DAT A IS INCLUDED WITH K!T S O R M AY BE PURCHASED SEP ARA TEt Y

Toll Free Number
800·528·0180
(For orders only)

$ 19 99...."
"'''ses.oe
$99~

.. $15999
$-4999

, . $.-49.99...". ,$59,99

""""""""'''
$ 1-49 99
$169 99
$ 189 99

$15 00

Shipping an<l Handling Cos l:
R..ce ....r K,' s an<l $1 50, Pow.., Suppl ~ a<l<l $2 00, An le"na aaa $5 00 , Op" o n 112 aad S3 00, For complete s ys lem add S150

HOWAROICOlEtoIA~ TV RO CIRCUIT BOARDS
DUAL CON VERSION BOARD S2!> 00
Ih,S !>oa'd P'0 ..des con, .. , s,o n 11 0m Ihe 3 1 4 2 ba"d I " SI 10 900 Ml-i t ..he'e g a," and band Pa ss !rne"ng ate p'o..d&d and, s ecor>ll , 10 70 MHI The PJoardconla,ns bol h 10<': ..,
osc ,l lalo,s , o ne h,ed a"d Ille o ' h.. , .a"abl.. a"d 1M second m " ..r Consu uchon 's Qreal ly s,mplrhe<l Dy tile use 0 1HyDrt<l tC amp l,I ,,,.s 10< Ihe g arn s l a....S B are !>o.. ' d s coSI
'25 a" d II rS "."n'a le <1 lhal parts l or co"st 'uc""n .. dl cost SU O INot.. The t..o A,an lek VTO 's ,)c coun t '0 ' , n 501 th IS coM I
41 pF CH IP C APACITO RS S6 00
Fo, use ..,u, Ou,, 1con' ''' "on !>oard Conso ," o t 6 ,41 pF
10 M Hr l F BO ARD '25 00
In,s c"cu" P'0.,des a!lou l 43 a B ..a,n "" tn 50 Ohm ,npul a nd QUlput ,mPe<!ance tl 'S (les~n&d 10 d... .. Ihe l-iOW AR DJCOl EM AN TVRO Deorno<luta l or Ttl<! o n,board Dana
pass Ion...-c an ll'!' lu""" 10< tland .. tarhs ll'!'! ......n 20 and 35 "' HI .. ,!n a IXISSba nd "PP'e olles$ lha" " dB l-i yD" d ICs are used lor ' he Q.. ,n Sl aoeS Ba,.. Doa'ds COSl S2!> It rS
" s to ma!...:! I nal ParlS 10< conSlruchQll .. rll COSI tF"SS l h a" S4?
0 ' p F CH IP CAPAC ITORS " 00
Fo< use .. ,ltI 70 Ml-iz IF Boa 'd ConS'SlS 01 1· 0 1 pF
DEMO DULA TOR BOARD SAO OO
Th,S C(fCU" I" kes 1M 10 MHI ee ",...- !r l'Qu"nc~ sa t" Url " TV ~'Qnals ,,, Ine 10 10200 m,II"OIl range d" tects In"m US'''9 '' pha~ loc~ed loOP ~phasrl"S ar>d !rll,,_s 1M
' o;>~ul! and a mphh ..s l he ' esul! '0 produc e s la"da'd N r SC ..<leo Othe , o u ! pul~ ,nclud e 1M «ud ro sutIC.., ,, ...., .. DC . 0l1age prOlXlr " on..110 l h@ s " ",nq l n orIM 70 MHZ S'g n31
a nd AFC _Ollag" centered at «bOut 2 _o i lS DC 1h.. bare I>o,,'<l cos t 140 and 101011p a,ls cost t..ss th an $30
SINGL E AUDIO " 5.00
Th l5 c"cu,! ' ec oy" r.. th" au<llo s 'q na ls ',om th.. I; 6 MHl I reQuen c y Th.. M , ller 905 1cons a'e tun" " \0 pa ss In.. 6 B MHI su bc am... an" the M,II.. , 9052 c o ,1!un" s 10' -ecovery

01 the aud'o
DU AL AUDIO 125 00
Dup"cate 01 In.. srnQIe " I.'d,o t>ul a 'SO co_",s'ne 6 2 range
DeCON TROL · . ' 15 00

I h ,S """u" con trols ' '''' VTO S, AF C and l ne S ... .. ,er

TER M S:
WE REGRET W E NO LO NGER ACCEPT BANK CARDS.

PLE ASE SEND POSTAL MONEY ORDER CER TIFIED Cl-iEC K CASl-i tER S C H EC K O R M ON EY ORDER
PRICES SUBJECT TO Cl-iANGE WtTHOUT N o n C E W E C H ARGE 15 '" FOR RES TOCKING ON AN Y ORDER

Al l Cl-iEC KS AN D ""ON EY O I'lDERS tN US FUNDS O NLY

ALL ORDERS SEN T FIRST CL ASS OR UPS

ALL PAI'lTS PRIME AN D GU AJ:lA..,TEED

WE W IL L ACCEPI COD ORDE RS FOI'l S2S 00 o s O VEI'l AD['l ~2 50 FO" COO CH ARGE

PLE ASE INCLUDE $2 50 MIN IMUM FOR SHIPPI NG O R C AtL FOR CH ARGE S

W E ALSO ARE LOOKI NG FOR N l W AND USED TU BES,
TEST EQUtP,",ENT. CO MPO","EN ETS ETC

\'IE ALSO SW AP OR 1RADE

FOR CAT ALOG SEE JANUAR V 1980. 13 "'aq at " ,,, 10 PaQes

(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015
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z
c1cclrOlllc~

Toll Free Number
800·528·0180
(For orders only)

Alltectl:
(73 2~ 10.&00 me AI,IIF I,I S.gnal General o< 150 .00

51.."
I,IF!:VVR·( Un,~er sal SpeClrum Analyze r ..- ,IM1 kMz to 21 5 me Plug In 1200 00

Klnlk;
X~3O· 100 TWT ....mpl.!>e' 8 to 12 ( Ge 100 ..- a tt a ( 0 d B gain 9200 00
Pol l ' ..t:
203812( 36/1102,1,

Celib'lled D,splly """'1 a n SSB Anl lys ,s Modu lt! and I 10 ' 0
4(/mc S ,ngie To ne Syn 'MeS 'ZfIf 1500 00

'"' ".,.
8.15

' 00
21,62

".
' .00

' ''''00
e.oo
' 00

Ion
2( .XI
( 1.70

''''''''' .00
' .00

PRICE
S10 00

"' '''"''''' '''''''e.e
1500
17<,(l

''''''''''''223
"'00

1.17

'"2 83
33,30

" '"U45
"'.00

" "1185
2183

"' ''

( 2 50
1090
1190

'"
"00,,,
'SOOO'
'''''''''zeoce
'rooo'
"""'"""",.
H OOp!

""""""'''8200pl
OlOml
,0 \ 2mf
,015,.,1
018mf

n,,,'"..'
270pl

""'"''''''"""",,,,
( JOp'
( 1Opl
510 p!,,,,,.
620p'
eeocr
820p '

l 000p'

TVPE
1,1 M1550
MMl 552
Ml,Il 553
MI,I 1601
MM l 602J2N58-t2
MMI607
MM I661
104101 1669
104104 19(3

"""""""'""""'"MMCM9 18
MM T12
MMH(
MMT2657
MRF24 5
"'RF2H
MRF3()(
MRF( 20
MRF(5O
MRF(SOA
MRF(~

MRF(sa

MRF502
MRF5GI
MRF509
MRF5 11
MRF901
MRF5171
MRFBQO(
PHI86B
PH571A
PT.(612
PT.u;;8
or....
ereess
PT976(

or"..
501043
501116
501 118
501119

TRWMRA202)- 15
( 028 1
( 0282
..esc

21p '

""""Hpt",,,
""82pt

'000'
IIOpl
120p!
130pl
15Op'
160p l
lBOpl""",

PRICE

" "11 85
22 15

''''"",'"
""21 00
8 18

2129
5191

'"1000
( &00

'"1238
1(89
1,1(

10,OS
llJO
13 23,,,,

7.15
11 .71

"' '',,,.
"'''" ..

"''''"'"

( 571
1800
"00
1200
25,00

'''',,'"
"'"15.00

.",,,a
'''''"",.
""11)(

'"

TYPE
2N559O
2N5591
2N563 1
2N506(1
2N506(2
2N506(3
2N&~5

2N516(
2N58-t2
2N58-t9,.""
2 N5913
2N5922
2N59(2
2N59((
2N59(5
2N59(&,."""
2 N608 1,."'",."'",.""',."'",."'",."'"
2N6091
2N8136
2N8166

2 N6(39
2N6(591PT9195
2N6603
2N660(
01.50- 12

" "'"B LY 568(;
BLY568(;F
COJ.l95
MEP 16ISJ01(
HEPS3002
HEPS3003
HE"""'"
HE"""'"
HEPSJOOl
HEPSJ010
MEPS 5026
HP35831EI
M)( TR510(
1,1 1,1 1500

CHIP C APACITORS

'"1 5p'
2.2pl
2 1p'",,,",,,
( 7pl
5 6pl
68pt
8,2pt
10pl
12pl
15p!
18p!
n,'

PR ICE
$1500

1500
1500
"00
( 5 00
as

12 35

"'"''''18 35

"'"""'00o.
'"""r c

'"12 60
a.so
s a
151

'"''''",'"...,
".12 10

'''',..
'.00
" ..".
'"2 92
2 23

"'"1231

.'"",
'"""'00

H .5O

'"e s

RF TRANSISTORS

We c a n SuP9l y I ny
~. I u" e M, p capac·
" o< s '1'01.1 m.ay neo!'d

PRICES
1 1010 1 ( 9
\1 .50 129
51 -'00 89
101 . 1.000 69
1.001 UP 49

r",
2N' 561
2N I562
2N1692
2NI693

,.""2N2851JAN
2N2816,,,..,
2N2921
2N2941

,.."'"
2N2949,."'"
2N3281
2N329<1
2N3301
2N3302
2N33O(
2N3301

'"''''2N3315
2N~5J

2N3155
2N3818
»eeee
2N3866J AN
2N3866J ANTX
2N392(
2N3927
2N395O
2N(012
2N(135
2N4261
2N((21
2N( '}51
2N(958
2N(9!>9
2N(916,."""
2N5108
2N5109
2N5'6O
2N5119
2N51S(
2N5216
2N5583
2N5589

52 15

'"""'00
as

$9. !'JO

' '''16!>O
16 .50
es so
12.30

'"'"ae,,,.
"'''',,,.

"00

'''''",,,

$19 99

$ 1150 00

500 '"
500 00
75000
50000
400.00
500 00
( 00 00
50000
50000
",,00

"'" co",,00

FAIRCHILD VHF AND UHF PRESCA LER CHI PS
95H90OC 3~ MHz Prese al ", OiYid" by 1011 1
!l5Hg, OC 3!lO MHZ Prese al" , D ivide by 5/6
l 1C90OC 650 MHz Preseal". Div,de by 1011 1
l 1C91DC 6&1 MHz P,es<:aler O,v'de by 5/6
l1C8JOC 1 GHI Div'de by 248/256 p,.escai llf
1tC100C I$()() MHz F lIp/Flop w Ith .eset
l1 C58OC eel. vet.!
l1 CUOC!Mc..o.. Prlase F'lKluency Del -.:I o<
l1C2aOC!MC'*02' Dual TTL VCM
l1C06OC U H F Pr"SCilll!1' 150 MHZ 0 Type Fh pl F I<Xl
11C05OC 1 GHI Counle< 0 ...15" by ..
l1 C01FC H'Oh~ Dua l ~. ' ''IXI I NO/NOR G. te

TRW BROADBAND AMPLIFIER MODEL CA6tSB
Frequency re sponse ..0 I,lHI 10 300 M Hz
aa,n JOO MHl16 dB M <n., 17.5<18 "'• •

50 MHz 0 10 - I dB ' rom 300 MHZ
VollioQe 24 YOIlS de a' 2:lO mOl m._

CAR BIDE - CI RCUIT BOAR D DRILL BITS FOR PC BOARDS
S-Z. 35,12. • 7, 19.51 .52
S-ze ~.St.55.56.51.58.59_61 .6J.6A.65

Sol " 66
$ ,ze 1 2'5 Mm. I.• S mm
So;:e 310mm

CRYSTAL FILTE RS; TYCO OO1·19880 ..me " 21 94F
10 7 MH~ N. rrow Band Crys ' al Fllle,
J dB Dand.. ,d tll 15 kHZ min .:lO dB bandw 'dt ll 60lll"Il mln . • O d B blmlwldUl l50

kHz min
UllOm." 5OdB: tnsentcn loss t.O (Ie mi" Ripp le 1.0 dB rna_ Ct. 0 + 1- 5 pI 3600

aro ma $5 95

MURAT A CE RA MIC FILTE RS
MOde'1 S F(). .~O .~ ~ Hl

SFB-I550 . SS kHz
CF IIOl .iI !)5E I SS kHZ
SFE-l 07107 MHl

TEST EQUIP hlIENT - HEWL ETT PACKARD - TEKTR ON IX - ETC.
H_'.II P..,.ard:

a91C TWT A, mpl'f'e' 2 ' 0 • Gc , walt 30 dB gain
606C 10 me to 480 me , uV ' o.5V Into 50 orxne Signal Gener.'o,
6080 10 to 1m me ,1 uV ' o.SV iota 50 Ol'lms Signal Generato,
612 ,1., 450 to 1230 me ,1 uV,o .5V into 50 o llms S,gnal Gene,ato,
611 ,1., 900 to 2100 me Sig na l GeneratOf
616A 1.8 to 4.2 Gc Signal Genera to r
616B 1.81012 ce 5 i\lna l Ge nt!'a'a'
61 1lA 38 '07 2 Gc Signal G" .....'a ' o<
518B 3 8 to 12 Gc Sig nal Ge neral o<
S20A 7 10 11 Gc Sogna l Genera lo<
623B MlC ro",a~e test sel
626A 10 Gc 10 15 Gc S'Ona l Genera lo<
695,1, 12 ( 10 l B Gc S",~p Genera lo<

HAM LIN SOLID STATE RELAYS :
l 2Owae a l 4(/ Amps
Inpul VoUage 3 10 32~dC

240 ~ae ., 40 Amps
Inpu t V... llge 310 32 ~dc

YOUR CHOICE $4,99

ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR
55227'8
5 595-271&U
5595- 500'olICW
5595-21LSB YOU R C HOICE 5 24 .9 5
5595-17USB
58(5·2 718
90USBiCW
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t .=,

@ M O T O R O L A Se,";conduc~or

Toll Free Number
800·528·0180
(For orders only)

Th.. RF Line

MRF454 $2 1.8] MRF458 $20 . 68

NPN SI L ICON RF POWER TRANSISTORS NPN SILICON RF POWER TRANSISTOR

, •• desogned 1o. POW"" ,mphl ,,., ilpplouloon. tn ,ndu"..,I. com
mere;,1 and am,teu. '''10 equIpment to 30 MHz.

dfi,lJI'f'd 10 ' pow.., ..,.,pl,I ,,", ,ppllc;ol ,OM In .<>du"....I.

comrnIH OC.tl and ,m""", , ,,,too ~uopm"nl to 30 MH I

• Sp«ilied 12 5 Voll. 30 MH I Ch" , cte, ist'c. 
Output Power .. 80 Watts
Min imum Glin '" 12 dB
E ",ci""c~ • 50%

• Spo,.:, I,ed 1'} 5 Volt . JO MH l Ch,r "" 1"" ' llC•

OUlpul Po ...e, 80 w ' U\

M,no mum G"o I '} dll

EIt'cotne y ~

• C'IMhle 01 W,t h 'l <l "d",q 30 1 l o ad VSWH @ Rdt er!Pm" . nO Vee

NPN SI LICON AF POWER TRANStSTOR

MRF472
$2 . ~0

d".,gfWd pI',m,,, lv 1m us" In 1"o;Je "9"" ouH..... ' ,mph/,e ' ";og<"

In'ended fo. use in C,t 'len B,nd com mun 'CilI ,on. equ,pment
o pe" ,,,,,! .t 27 MHz HIgh b.ukdow n ...ol.~s a llow a 1I' 'lh
~cenU",1! ot up·modulal lOn In AM C"CUlls

• Sp<!<:, II~ 125 V. 21 MHI Ch. ' ac ' O""'ICS 
Pow... Ou tPUI z 4 .QW.,"
PowO', G.,n ~ 10 dB M,n,mum
EIl ,c,O'ncy - 65'li. TYpiCal

- 2
$46.4~

440 t o 47~

UHF POWER AMPLIFI ER MODU LE

• SJ'f'CII'M 115 Vol l . UHF Ch " a<; le""..: s
Qulpu l Powe, 13 W. lh
M,n ,m urn Gd'" 194 ee
Hd, mo nlcs 40 <It!

• SO IIlnp"UO"' I'ul Imllt'<lM1CP

• G".,.nlped $ldh,lI ly dod R"lI9"dn .."

• Ga ,n Conl, ol P,n 10' Man u. 10' AUlo m al lC OulPUI leve l Conllol

• Th In F ,lm Hyl,.,- Id Cons l'ue l lo n G..e, COOS" IM' P..,lo.m.nep
.nd Rell.h,lIly

de< ,qOf'd to ' 125 vol l UH f POW'" ampl.f ,e• • pt,locatlons '"
Ind usl".1 and comm O',cl .1 FM eQu lpmpnt o p.... l lnq hom 400

lo5t2 MHI

MHW710NPN SILICON RF POW ER TR ANSISTOR

• Common CO(l«IO' Cha,acl.m l ation

• Spe<:,t'ed 136 V. 30 MHl Ch"iICte,;s t lcs
Outpu t Pow~' 12 W WEP )
MlIlim um Ettlcicncy = 40% ISSB)

OuIPut Pow.., - 40 W (CWI
M,n ,m um Eff ,c ,ency ~ 50% (CW)

Min Imum Powe' G'In · 10 dB IPEP & CW)

• Ch. , a<; te" l~ t o. Sin'lle Sideb.nd and Lar'l" ·S''lnal Am pllfle.
Apllllcahons Ut lllllng Low Level Mod ul. 1I0 n .

dPs l'l"Pd p"m." ly 1m u... '0 ..ngle SIdeband line•• ampl ll'e.
outPU I appllu" ons 10 c,tl l eOS barwt .nd 01110" commun,ca" ,,",
I!qUl pment ope";,",, t o 30 MHI

$5.00

MRF475

Tekt ronix Test Equipment Scopes with Plug-ins

.,.,,. II( , • .... , _ . ' " • "" ... , , .... II( ,11_, '-1 I. .... . ,,,,. .,.. I .

"', D( ,. l illO'l u..,.... _ . ' ," • ,.'" .'" _ ,"
"" /.',

".IU.fIO".
I•. ""••'0.""
l< . "".I ~, ' 0
",00,.

, ,81
m,'~
11a.00
I I. "sc.cc,.'.

•1 _ . " • • oJ Dooo' '''''' ,"" '"',.... ,....
Tubes... • .OO '< OWl 11...m ..-,.- 10l.00 '< , IUII(lIO ~. .110
l·IOOOJ '". .Ht...... l ..... "" ".,
~-

,. " 1 11OllQ11 '''LOll ~,

" ' '>0001 ,.. ' 1II ••• .~.-.... "."" ..,..... '1.00 .•'
• • Il'>Io •• "1 \00 •. OO . 0 19
', /W •• ", .... ". m "....""" I I. DO "lilT J l<l )9 .DO ,..
'- I(ll(lA '" . "" •• .".- ''',DO ". •• ...
'[>''''" ".00 a!l ' 11.91 ...
" ,,;of/O ".00 '" " . "/".",,,). I I J . 0(1 ..... ' A "00 " 911'" ''.","'" .1. 00 "" ••• ••""000 I" ,00 6"'" •• "'''lOll'
" ""'" tU' 00 01' ''''1"'''''" ,. .-...

'",on,,.,_.a.
••••".".111 ....••••• •11,00•••...
11,00

10,00
113.00
t ....,oo
•••/000.00

llUO.oo
1.....00
/61.00
m.
1.... ,00
~.

., ..
120.00.,.
~".

• - ""foo •....1 ..
'n' D( " .. Jo'- ,~

T..."".. I."" _ ...
• .,. foo'. "" ......'''1 _", ,.,.
••" , .... Pl .. I••"""...., ... .. ,._.,_ ""'" ,.0<..... ,.
'-, ""',' • ,. ''''''' O"ot _ lit •
.. U' If '.' ""u..l ,.""" '-, .. II( ,~ lwol PI...
u..' . ' 0<. ,-I,.. 11(, ' ....., PI.. ;'
'-""'1'- PI.. I.
_, ,"... I '" ,_/ " .....
.... " 'I.. I •
, _ OJ.. I.., _ ...,.. Go,. " I •
, , _ .;... foo' ,.
~., " ,<0 "'0 ,.
"'," Go,. ut " , . ' " .1 '1.. r.
• ,_ .. ut D,,' " .I " .. I.
f." I" , "'... Go, . "" ,.' ''' """ ,. '0• .....1... 1 .. ,. f,_,
, "'00"'0' " ,. '"" '
• •• _ ,,,, • • 2,, ro ",, "/
'( Coopl " 1" '••

,""... "0" ",,..I,.. Mo,k ....' .'0.,."'... ,,,'co, .•",
1" 99" '''''.'''0''. "", ''0." ,1, 0..., T"" 11>'0<11,_
•""'" 0... ' r"" 1(I0I'l</ tt_
l)( ' 0 '''''''/ "'_ .." _ ,
ll( ' 0 1_ 1 l<_ 0" ...... ,
ll( , . , _, St. ..
ll( t. H"" "'_ .... _ ,
DC t. , _1 "'_ .." _ ,

,
,,
,u,
,",,
"lin>...

•
"..
11 I"

"'~III~D",,.
l'l~l..
W
..,11/

'",n
"..,,"
'"."."
"'"..,.,...
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MICROWAVE COMPONENTS COMPUTER I.e. SPECIALS

Microlab/FXR

ARRA
24 16 hrlo b l . Att"' uUor
36l~·60 hr;'? 1. Att ....... t o. 0 to 60<1 9
KU51Q,l, Yorh ble .tt~"ator III t o 26.5 ~,

(684·lO(; Vuh"l. Atte""ot or 0 t o 180<18
666( .20f Vu llol . AtUnua!or 0 t o 18O<lB

General Microwave
~j rKth,,,.l Cov"l,. 2 to ~l """ f ylM' ~

Hewlett Packard

- " 100 0_ IIfoq. l~....;~tor _I ( ~ E "')

-" ,"'- ~ T,..,....;~tor _I ( W D)
4118 "".-~ n.......htor OIouftt ( IISED)
UalA '''' - ~ f lw....htor _ "I ( lr.iED}
14811 ,'"- """- fhe,..."t".. Ibm t ( USED)

,,- lOll " ... N. ~ Thr..h tor _ "I (lJ5{Ol

"... zoo 0 ",", Ne g. The""i$tor 'Iou,,! (USED)

JJB2 5.11~ t o 8.2 (,Hz Vd r i . b l . Anr".o tor 0 " ,~"
OBlA 8.2 t o 12.4 (,Hz Vuiaol , Att enuatO T 0 " ,~"

13.80
l .99
4.99
5,99
8.99
Q.99
H. 99
.~

1".9"
. ~

~.~

]J.fIO
10.99

,~

11 .99
1l.OO
29 .00
14. 99

9 .9q
16.99
9.99
9 . QQ
' .9Q
.~

14.9"
,.~

1~.9'1

10.9'1
.~•.~
Q. 99
,,~

U
. ~

7. 99
19. 99".9.99
9 .99
9.99
9 .99
9. 99

''''''''.~

14.99
12.9\1
11.99
L'"
L'"..'"r.so..~
L~

I. 17
2 , 40
2.50

c1ectroruc~

z

H iaopcoC ~Hor

128 , 8 SUll O ~A~ 450n,
128, 8 ~tft " RA~ lbOn,
12H , 8 St . U, RA~ 2SIIo1,
",",
'"'"" i kbuQ
".
CRT C"" trollpr
CR1 C"" trollP'

"'''
" '""'"'OC
0 - 600 8P~ ~><l'"

2400 BPS Mod...
Fa ~ l c rop roc ~"or

Fa ~r, Inl~r ff("

FE 'l""", r , In t"rf4c~

fS D;r~e t Mo4oorv A«~"

'h e ropro< ~"o'

'l ie rOprO< pH Or
'h er opr o<. " or."Support for t>~ ,prl p,
~ i e n>p......p"or
Four Bn "" rop<'OC~, ,,,r

9 • t>4 Oi 9'UI ~to..~ 8"ffpr \ll fO!
~,

Bi t ll.o t~ (;ooo>... t or
f our 0'9'1 CountprIOi ,p l a, Or, ypr,
R~pe~tor, Ih.II~r

p", ~ Button , . lpOlKm. O ,. I I ~n

Kp, bOord (", o<I~r

IV G."", Chi~

UART
UA~T

UAAT
[J'IA ( ont roll pr
C""""ni <f tion ln t @r h c.
S, H .. eonl rQ 'I ~r • B~, Or-, .p r
B BI t In"",I/Ou t ou ' Port
1 of 8 f OlIO' (ne"""r
l"'" S\If'O'<l _ ..
Binor , t o Phone 'ul~ eon . prt..r
8i n.., 10 Phone ....h~ Con .~ ru~

1lS1J1 ~h..r
1lS1J1 ~KP iy~r

AID Con .~rl ~r Sub.,. t..
o Bit OIl (on.~r l~ r

8 Bit O/A eon .prlpr
L"" l~.~1 Vldl'O O<>t",tor
Vid l'O Ir AIogll t 'H
l'li l l or ~ll f le'

P"fS " lock Loop

MEMORY DESCRIPTION PRICE

,,~ " • 6 (P~ S I. 99
1I1012~1t> ,. • 6 [P_ 5~01t Sinqlp S " p~I, 20. 00
2 114/ 9 11 4 tc • • Stati c RA~ 4~()n, 6.99
211412 " • 4 SIH ;C ~A~ 2~()n, r. .99
2114l] " • 4 StoU c ~IM J~, 1.99
4027 .. • I Oyno",,, AA/O 1.99
4ObOni01 .. • I O,n..." RAIl ,.~

40SO/ 90S0 .. • I O,n.. " RAIl ,~

2 11 IA-218 11 1 l~ • 4 5t otlc RAIl J. 99
11121 ·2 1~ • 4 5t ot" lWl ,.~

211 5Al-l " • 1 SU tic RAJot 55n~ .~

o10l - ] /4 101 .. • I SUt" RAI' 3l\Jr1~ 14 . 9'1
1141 ·1 .. • I 5tot 1C RAJot lOOn, 14. 99
...:"'!>1'>4 Il10 .. • 1 SU t lC RAI! 1llOlo, 14.9'1
91]1 " • I SI U 1C RAI! lOOn, 10. 99

C.P.U:S EeT.

flt t>ll OOl
fIt~bll l 0A P

i'lC~bBA1 0l'

>1C_1OP
>lC 6I32OP

~"'~
'lC 681 IP
"'l:6I3811P
1l("t>8Ja. l

"" '"''~~~

~~.

K~'"

"'l:W '>1P
"'l:b8 '>2l
":b8S-l P
IlC M t>OCJ CS
1l(b86ll
~ K J35ClN· J

~' l H~? P
~~ J3 ~2N

~' J3"4 ~
~. ,

eoe'"lllOCPU.=
,,~

,,~

1"" 10lnU..
1,...,.024"(
l""W I I~C

I'IC I« l1
"'S_4ooI0
115-92oo
A'~· 9100

AY~·2316

A' ~·8"OO
I R1402A
~ R 141l8

P1I.82B
82S7
82S1
Bll8.m
IlC IUI OCP
MC 1U Il
II: IU08
"1( 14409"',...
11: 148...
"'l:140Sl
1'IC1 406L
11( 1408/ 00 / 8
IlC IllOP
"' 1149/ S0
'lC lIlll
L ~56S

ISO.oo
150.00

Z,O.OO
eso.cc

~.'"
~.'"
~.'"95.00
9S. 00

1 2~.OO

125. 00

lZ~ .OO

15.00
15 ,00

125. 00
12 ~. 00

I2S . 00
115. 00
~SO.OO

l~.OO

~ . '"
25.00

l SO .OO
IS.oo

100.00
100 . 00
100 . 00

15 . 00

ISO.OO
100.00
100,\4
.00.00
11~.00

,~ '"
O~ . OO

lSO.00

15.00

100.00
100.00

60.00
)~. OO

15.00

100 .00
100 . 00
l OO , oo

IS.oo

~.'"

I IS.OO

1.05 t o 10 Gttz frf'q....""l ~t.r

J.95 to 5. 85 Gil f r f'quency ~t. r

5.85 to 8 . 2 (,Hz FreQuency fIto t r r

C.rri aq~ ~H~ a 444 ~ Slo t tP<! Lln~ Un t "n~d o.t.,tor P,o D,>
.nd 80'18 C(>jl ,ial Slottf'd S",, 1I on 2.6 to 18 (">;1

1 GIll ""'IC~ rUte•
i f DetK!O'

801lIS varuol~ At t U or
801IW' l.ri,Ol~ An l or

I t o 1 GIll Vlr ; ' OI , ,In ...... !Or 6 to 110dB
.' .P9" '~ Adopter
18 to 26. 5 Gttz Cry. t .1 (Wuuor

&0""1'1" FlIte. II t o il. 4 G'"

Z1~ Dlro<:t ' ...... l Cowpl~r 1 t o' GH, IOdb T,1If' SM
22S38 Dl rK tl 0f4l1 Coup l ~, 3.BS t o 8 GHI I OdB I,1If' ~
11816 01 r"f'< t ' 0f4l1 Coupl.. r 1.8S t o 8 liHl _ I , 1Ie S~

22S39 Pl r K U ...... 1 Coupl ~r 1. 4 to 12 liHl IOdB I,IIe!>JlA
2l lOS Pl r K t l""al COUp l.... 1 t o 12. 4 GMI JOcIB I , 1Ie S~

Dl rKI I"".I Coupl . r 4 Ip B GMI 2Od8 T,IIe "
Ol rKiton.1 Coup l ~, 240 t o ~ IlC lOdR T, P<' "

21006 O"o<: tlon.1 Coupl.r 1. 7 t o 4 GHI zcee t ,P<' N
nOll Ol r~'tlon.I CO"Ol • • 1 to 4 !".H , lOdI Typ'" N
11012 Olr.ct lon. \ CO"ol~r 1 to 4 GHI 30dR T,P<' N

11001 0IrK"00.1 Co"ol.r 1.1 t o 1.5 (">;, 30dB IyP<' M
Olro<:tlon.l Coupl . r 2 to 4 !".HI IOdR 1,P<' .
Couta ' H,brid 2 to • liHl ldB T,pe N
Couta ' H,Orld 'l'SO t o 2 !".HI 1 ee r,Ot' •
22380 vor,."'O' An....... t or I 10 _B 1 to 1.5 GIll T,\If' S","
...."9" '". t o r,Ot' M Adapt.r
f t.f'<l At t ....... tor 8.2 to I'. ' GIll 6 dB
... . .-;Iu t".

Ho cn b.2 _ 12. 4 GH,
A t o M Ad.p t .. 8.1 - 11.4 GIll
Co"pl .. r

,~,

Nl191A
u n A

Merrimac

... ,~

~nl.

H512A
G5JlA
JS3]A

Narda

401X- 10I
..tn4_ 10I
"OUC·61
"OISC · IOI
"0I SC.101
31)14-20
JOoIO· l1l

A&JlIS
MlI·B1B
'61 00

PRO

)043·101
3003- 10/
3001_10/

l 0ol1·30/
21514
lOn
lOll
' W
21311n,,-.,."

UIOI
_10 1
CIOI
20SA1l61
19,8
IBSBSI

'''',,~U~ .C , O . (

I~. l

~, J MSOtn (JIG.

11.' 10 18 GIl l Wor iO bl. Att.""Uo r 0 to 6Od8
8.1 to 12.4 !".HI Vor i o o l ~ Att.n"UOr 0 10 Wel8
hr tl bl. Att.""f(or 0 to OOdB
SIotl«l L1n~ ~ ith T,oP N Ad.~t.r

8. 1 t o 12.4 !".HI Vort obl . I tt ."uH o, 0 t o SOd8
1.05 t o 10 GIll V .ri ob l ~ Itt~"uotor 0 to 4Od8
8.1 t o 12.4 GMI V .r i o b l ~ A tt~n"o t or 0 t o 4SdB
1.9S t o 5.85 !".HI V..t ool. Au.n... tor 0 t o . Sd8
~r_, ,," t~r S.l t o 6. 7 GMI
F; .P<! Au.""u o"
F; .f'<l At t~ to r~

1692 Voriaol. Itt~tor _30 t o ~B

"".'"zoo.oc
200.00
100.00
100 . 00
100 . 00
100 . 00
100.00
100.00
25.00
25.00

100.00

Toll Free Number
800-528-0180
(For orders only) (602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015

73 MagaLine .. January, 1981 171



SATELLITE RECEIVER SYSTEM
The entertainment opportunity of a lif et ime!

Look what KL M,s SKY EYE 1 of f ers: Nea rly IuD c ha nn l es of th e lat est
mo vi es , spo r ts . new s, c ome dy , c la s s i c films, s pe c i a ls , r e lig i ou s

progr ams and much mo re ..... al 1 in c l e a r , sha rp studio qua lity pic t ur e
and sound. For ge t abo ut "frin ge" o r no-rec e pt i on area s. ghos ts , fad ing.
imag ing and al l the o t he r pr obl em s of TV r ec e pt i on. KlH. s SK I EYE 1 i s
you r d ire ct link t o t he 11 TV s a t e ll it e s now or b it i ng ab ove th e U.S .

You,11 e xpe r i ence gre a t sh ows and the great est pi cture qua l ity you,ve
eve r seen .

Kl M,s SKY EYE 1 ;s a comple t e system , feat ur i ng perf orma nce-prove n

"s t ate of the a r t - e l ec t ro nics de sign and materials . All yo u need i s a
mode st amount of s pac e f or the special parabolic antenna( it,s sc r eened
s ur f ace bl ends wit h t he landscaping to become a di s crete additi on t o
you r ya rd) .Inside your home , all tho se cha nn e ls are acce s sible through
t he co~pact SKY EYE 1 Cont r ol Ce nt er.

With KlM,s SKY EY E 1 your TV bec ome s d true enterainment cent e r ,
br inging yo u an amazin g va r i e t y of great s ho ws - so me t hi ng t o plea se
eve ry membe r of you r fa mi l y .

Kl H,s SKY EY E 1 SYS TEM
Cont ro l Ce nt e r

* CO NTI NUOUS CHANNE L TU NI NG
* CONTINUOUS AUD IO TU NI NG 5. 8 TO 7.4 MHZ
* PO LARITY CONTRO L CAPAC I TY, MOMENTARY AND LIMIT MODEL S
* SEP AR AT E REG ULATE D POWER SUPPLI ES FOR LNA AND RE CEIVER
* STA NDARD RG- 59 COA X TO RE CEIVER UNIT

Receive r Unit

~Oll Free Number
00-528-0180

e'ectroruc~

* SI NG LE CO NVERS IO N IMAGE RE JECTION MIXER{greater linearity
and vid eo r ep onse than any PLL )

* BU ILT IN DC BLOCK
* MODULAR CONSTRUCT IO N
* WEA THER - PR OOF ENC LOSUR E

CO NTROL CE NT ER an d RECEIV ER UN I T $1500.00

An tenna: KL M Pa rabo lic Dish
* SCREE NED FOR LIGH T WEI GH T AN D l OW WIN OL DAO
* EASY AZIMU TH AN D ELEVATION CHANGES
* MODEST BASE MOU NT REQ UIREMENT S
* HIGH GAIN LN A (AV ANTEK) S BOO .OO
* HOTOR DRIVEN POLARITY CH ANGES
* 12 FOOT OR 16 FOOT PARABO LIC DISHES

12 Foot $3000.00

16 Foo t $350 0 . 00
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Ka nufacture " Hodel

AI,
rnA
390A- 3
AllTE CH
47 3A
Al TO
JUT
B&K
rsr
607
Ballant ine
J~

355
6130A
Bell" Howell
~70
Bi rd
67r
TS-IIBA/AP
CV- 1764/UPM
8 i r tc her
IO:AC
Io-C
10-'
70
Boont on",- -
l i AR
710
14CS8
91 CA
91'
'SA'
Boon ton /Hewlet t Packa rd
190A
107H
2JOA
230B
240A
250A
"OAl80A
Clevi te 8ru~h

13/ 4214 - 00
Cohu
204"-11.
Ch r Ollla I ll/ Hi1i t a ry
ACR/TS- 20
Dana
~OO/l 30
5740
5800
O~c/Hewl ett Pac kar d
2650A
~dll\ iC

LU. LAll
1200
LI.P .
ro~
El ec t ronic Se r vi ce
ifOA
Emnire ' Singer
Nfl(j-;~

TA/NFl05
TX / Nfl05
Tl / NFl05
T2/ NFl05
TJ/NFl05
TA/NFlOS
T2/,,"120
T2/tiFl IZ
TJ/NFl12
Eaf r ct rtl d
'-4- 03
76- 0 1A

'"rn,

TEST EQUIP~ NT SALE

Oe~c r i p t ion

200 t o 2S0OHHZ Wide RCIO ge Power cscuteto r
Mi cr owav e utoce r es t Se t

Swept RF Power Source 225 t o 4Q01otiZ

r M TV Rece iver 22011 lZ

Tr ans i s tor Tester
Tube I es t et-

AC Vol teeter
Dig l t a l Voltmeter AC/ DC
Time M.i rk Generator

Co lor Vi deo TV r eeer e with Monitor

RF WCl t tllll!ter 0 to 2.5KWdt 30 t o 5001111
II.F Watlllleter Z to SOOW a t 20 t o l 4U011iZ
RF Wd t t.eter

Hybrid ParClllll!ter Pl uy In For Mode l 10
I r enst s t cr Le oJ koJ ye Pl ug In For i'klde l 70
I e s t Pl ug In For Hode l 70
r r ens rs t cr res t Se t For Above Pl uy In. ~

Induc t ance Br idge
cepec r tence Inductance Br idge
Capac itance rncuc tence Refrenc e
r epec t te nce Br ldge
RF Vol tllll!ter 300uVI3V a t l eJiz/ 60CMiZ
RF Yolu.et e r IOOuV/ J OOV a t 2OHz/ I.2GHZ
DC Mi crovolt/ Pl coa_ter l OuV/ l000V • l pA/lA

Q ~ter 20 t o 260HHZ
UnlYerte r 100KHZ t o SSJltlZ
Power 1Inlll ifi e r 10 t o SOrHiZ 4 .Swatt s
Power Anlplif ier La t e r Vers i on of 230A
Sweep Gener ato r 4.5 t o I20MIJl
R X Meter . 5 t o 500ltiZ
Q ~ter 50KHZ t o 50Kll
Q Meter 200 t o biXll'tlZ

lO<} Alnplifie r

Ga 1venceet e r

Rad l 0 Tes t Se t

Digi t a l Voltmeter
Di gi t a l vo l taet er-
Oi gi ta 1 Rat i OllM:'ter/Hul t teeter

Osc i l l a to r Sync hr on i zer

Huiti lll('ter DC Hi cro.ilt illle t fOr

Pul se Gene r oJ t or 10000Z t o 20111Z

Spec t r um Ana lyzer Plug In and Power Suppl y 700HIZ to
(I ~ . 4G1iZ )

Crystal Imoecance Meter

No i ~e & Field I nt ens ity Me t er
150KHZ t o 3CMiZ Hod .H116 f or NF1D5
14KH Z t o 150KHZ Hod .H126 f or Nfl DS
20l'tiZ t o 20CMiZ Hod .H126 for NFl05
20CMiZ t o 40CMiZ Mod .H126 For NFlOS
-4 OCHiZ t o 10ll0l'liZ McKI. H126 For NF I05
150KtiZ t o 3011iZ f or "F I 05
5(HiZ to lOOOfo1iZ
2000l'tiZ t o 4000ffiZ For NFIl 2
3900MH Z to 7200ffi Z For NFIl 2

T1me Base Plug In For 700 Seri e s Scopes
Si ngl e Inpu t Ver t i cal Amplif ier For 700 Se ri e s Scopes
usc i l l csccce
HicrOWdve Sync hr oni zer

Pr ice- -
I JOO.OO

25 .00

500 .00

200.00

15.00
100.00

100 . 00
15.00

350.00

300. 00

200. DO
I!.O.OO

5'\.00
!l0.00
!ltl.OO

1I !> . 00

500. 00
bOO. 00
200. 00
600 .00
300.00
3'..0.00
100.00

500.00
100 . 00
500 . 00
900 . 00
200.00

I sno. 00
sec.oo
5(H1. 00

75. 00

15. 00

1110 . 00

I!>O.OO
I !>O .OO
200.00

100 . 00

100 . 00

200. 00

1'j00 .00

300 . 00

400 . 00
100.00
200.00
200.00
200.00
100.00
100. 00
100. 00
100.00
200.00

150. 00
75.00

200. 00
300 .00

~Oll Free Number
00-528-0180

e1eetrorue~
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F.L. Mos ler/Hewl et t Pac kard
35
600
Fluke
,,£
'Dl1IDA.....,
853"
87IA
General Mi crowave
4S"4AR
Genera l R,dio
")46c
6310
670F
14DB
120JA
12030
120llB
121lC
1212"
1214AS2
12140
12158
1215C
121M
1211B
1231 P3
1269A
1363
1382
l390B
1391B

1604B
1617A
1652A
' 5QiH
Ger tsch
SB-4C- 4R
ST· 100
Heathki t
10-4560
~~~lett Packard{F.L .Mosley
20R2
Hewl ett Packard
AC-60K

""21 4A

""J500
354A
4000R
4D3A
4106
411AR
41JAR
4158
416A
411A
425A
428A
430C
4118
411C
434A
457A
5006'
506'
1I05A
111 IA
1510A
1152A
1180A
247M
2172A
J30 1A
3310A
340M

x Y Recorder . 5mv to IOv
l 09ar itlMnh: Conve r t er

Hi gh Voltage Divider
YAWMeter
I~ance Meter Bridge
DC Hu ll Detect or/High l.-peda nce Voltmeter
Di f f e rentt ,1 Meter
DC Dif fe rent h l Voltmeter

Mi crowave Power Meter

Aud io Frequency Hi crovolter
Strobe
Co-pensated Decade Res i s t or
Capac i tance Test Br i dge
Power Supply
Power Supply
Osc i l l ator 65 t o 500MHZ
Osc i l l ator .5 t o 50MHZ
Nu 11 Detector
Uni t Oscil l a tor
uni t Oscill ator
ljj i t Osc1l h tor 50 t o 25l»ttZ
Unit Osc il la tor !lO t o 25(MtZ
IF Amplifier
Uni t Pulse Gener,tor
Tune Ci r cu i t
Power Supply
Un it Osc il h tor 50 to 500PtlZ
Noi se Gene ra tor
Noi se Gene rator
Pulse.Sweep .Ti me Del ay Gener , to r
With 139t P2 Power Supply
Compar i son Bridge
Capacitance Bridge
Resi stance l i mml t Bridge
Variac

Synchro Bridge
Tra.nsfOr'Jler

asc t ll ecece

X Y Recorder . 1 to 20v

Bdr r etter H<ltctllng Trdn sfOl'Wler
Scope C_ra
Pul se Generdtor 10HZ t o IHHZ
Pul se Generator to lOOHHI
Attenuator Set
Attenuator
VTVM 10HZ to 4MHZ
AC Tr,nslstor Voltmeter
VTVM
RF Ml ll iv oltlDeter
DC Nu ll Vol weter
VSWR Meter
Ratio Meter
VHF Detector t o t o 500HHZ
OC Mi cr ovol t / Alllne t er
c t tp ON DC Arnneter
Mi crowave P&.ler I4eter DC t o IWlI I~ .

Mi crowave Power Meter 10ttiZ to 40GHZ l Ouw to
Mi crowave Power Meter 1(MtZ t o 40GHZ l Ouw t o
Calol-et rlc Power Meter DC t o 12.4l.if1 IDrwat ts
AC DC Conver t er
Frequency Meter
Motor
Pul se Generator
AC Cur rent Amplif ier
Electromyograph Plug In
High G.tt n Vert i cal Plug In For 115A Scope
Auxiliary Pl ug In For 17SA Scope
M1p1t f ler
Power Suppl y
Auxiliary Plug In
Function Generator
Broa.dband Sampling Voltmeter 10KHZ t o I.2GHI

225.00
100.00

250.00
150.00
250.00
250.00
250.00
250.00

100. 00

25.00
50.00
50.00
15.00
40. 00
60.00
75. 00

100.00
50.00
~o.oo

50.00
100.00
200.00

75.00
50 .00
15.00

100.00
300.00
275.00
100.00
~50.00

125. 00
500.00
100.00
200.00

50.00
1 ~.00

75. 00

350.00

15. 00
200.00
6~. 00

650. 00
100.00
250. 00

50.00
150.00
125. 00
250.00
100.00
50.00

100. 00
125. 00
250. 00
27S.00
100.00

,<>- 200. 00
,<>- 350.00

4!lO. 00
15 .00

100.00
25.00
50.00
75.00

250.00
50.00
25.00

100. 00
100. 00
25.00

500.00
750 .00

Toll Free Number
800-528-0180

electroruc~
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Hewlett P~ck~rd

343"
3434A
3441A
3442A
3443A
3445A
3U6A

34"'"4260A
4910f
5252A
5260A
5327B
5383A

'"''
B0058
BOOlA
8402A
860 l A
8802A
10405
10407B
10411A
H03·353A
Hickok
<:A:'-
0" 00
HU~hes6cob i 1t
Tt · 44 /PE·RiiJ
ITl/~t~nd~rd Telephones
M ~bles Lt d.
74834SG

'"TI"
51"
9""
Keithley
2000
250
416
600A
xe1tee
XR6j"Q:"loo
Krohn Hile
ffilA(\R

"""360AR
teecs & Northrup
Spect ra.y 90
8686
Me~uro
MS 2282A
MlI laar.l'.
AN/URM90
SG·103/URH25f
~1808/USMll68

TV- 7OU
Mil ll vac,m-
Nel son Ross
PSA:Q2j
PSA· 034

Nt'",-,
MS- 2 IS
SC·5
Har t h At lanti c
RB· S03C/ S- IID
VM- 204
?.ii'~
MF- S--

Phil colSierra
47M- 500
Polarad
'0-1
100 1144

Di 9 i t~1 vo tteeter
Comp~r~tor

Range Seltctor For 3439A/ 3440A
Pl ug In For 3439A Autooldti c Range Selector & 3440A
High Gaun Auto R~nge Plug In f or 3439A/344OA
AC DC R~nge Pl ug In For 3439A/344OA
AC DC Re-ote Pl ug In For 3439A/344QA
D i 9 i t ~ 1 Vo l t-eter
Uni versa l Br1dge
Open Faul t Locator
sresceter for 52451 /5146L to 3Sotfl2
Frequency Divide r t o 12. 4 Gill
Timer reen ter DVM t o 512f1i2
520!'tll Frequency Count e r
with a 5486-' and a S48SA , Me«ory Displ ay ,
Cont r ol , and a Two Channe l Input
Pul se Ge~rator

Pulse Generator
Ca libr a tor f or 431A and 431B
Generator/ Sweeper
Med ium Ga in Amplifier
Vertica l Response Tes ter
Pl ug In Extender
Horizontal Gain Ca li br a to r
Attenud l or Se t

~ctron Ada pter fo r Tube Tester
DC Plug I n

Di e Bonder ( Li ke New )

Distortion Me <l s uri ng Equtpsent.

Me9a Sweep
R<lda Pu1se Sr . 10 t o SOtil
Ut ll a tor 4 . 5 to 22CHlZ

DC YTVM
Sta t ic Mete r
Pi co Ampmeter
Electromete r

TWT Amplif1er 8 to Il .4GlI l <It l OI.Jr"odtts 40dB &lin

Bd nd Pass Filter 20CPS t o 200KC
Ult r <l Looo Frequency Rej pc t ioll f i lter .OZHl t o 2KHZ
Rej ecti on Fil t e r 20CPS t o 200KC

TelIIp . Detector
Mi l l i vo l t Poten tiomete r

5 i g n ~ 1 Generator

I~dance Br i dge
II F 5i gn<l l Generator 10KH Z t o Sotfil
Rf 't il tee-te r- MuIt illlete r
Tube res ter

RF Mi crovoltmeter So li d St a t e (NO PROBE )

Spect r um Anal'ller OKC to 500KC
Spec t r um AnalYler IKC t o 2ltil

frequency Count er
Scope
Pres ca ler

R<l tlo Bo x
Phase Ang le Voltmeter

Spec t r um An<llYle r wit h a UR-3 and a VR- 4 l KIIZ to
27.5"'IZ

High Power Sl gn<l1 Gener<ltor 200 to 500HHZ sawatts

fIlI lti Pulse Spect n.. An<l lyzer
JIlodu idtor

Toll Free Number
800-528-0180

electroruc~

I SO. 00
2S0. 00

7S.OO
50.00

200. 00
175. 00
I~.OO

750.00
900.00
250 . 00
2!:l0 .OO

1000.00
1000.00
300.00

3SOO.00
7>0.00
750.00
250.00

1200 . 00
100.00
100 . 00
100. 00
lOU.OO
100. 00

150. 00
l5.00

1000.00

100 . 00

100.00
100.00
100.00

50.00
300.00
100 .00
lUO.OO

5000.00

100.00
100 . 00
100 . 00

100.00
250 . 00

500 .00

150 .00
Z~.OO

100.00
W a, OO

100.00

300 . 00
300.00

100 . 00
200.00
150 . 00

75.00
100 . 00

1200. 00

1100.00

7S.OO
ISO . OO
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Test & Meter Unit

Vari able Pulse Get1erator & Chronavie Meter

Densi oeeter

St e r eo ueneretc r

I 500 . 00
500.00
500. 00
500. 00

300.00

500.00

2!;O.OO

75.00

500.00
400.00
500.00

1000.00

SOO.DO
1000 .00

200.00

250.00

1!'OO.OO

200.00
300.00

150.00

100 . 00

300. 00

35.00
100.00

25 .00
"".00
]5 .00

200. 00
200.00
200 .00

75. 00
35. 00

100 .00
200.00
2~.OO

300 .00
75. 00
75.00

200 . 00
7 ~. 00

2SO .00
,"00.00
300.00
200.00
2!>0.OO

1000.00
4~. OO

250. 00
250.00
200. 00
300. 00
300. 00
350. 00
so.oc
50. 00
20.00
25.00
30.00
75. 00
20. 00
45.00
65.00
65. 00

Tn 15J1tlZ
In 15J1tlZ
I n 3DJItlZ

Trace Plug
rrece Plug
Trace Plug

515 lS11tZ
53lA with Dual
535A with Du <ll
541A with Dual

Wideb<lnd High G<Jin Plug In
Dua l Tra l;:e Plug In
High G<Jin Dl ff e r en t l<Jl
Wl de bdnd High Gilln DC
Fast RiS e DC
Four Tr ace
Silmpl ing
t reoscccer & .S t r-e f n Gdge
Tr<lnsistor Risetlme
Test load
High Gil in Differ ent i al cceceret or
Dudl trece
Dif fe rent i al C~p<l rdtor Ampl ifier
SampHng Unit wlth 3S0 ps Rise time DC t o IGHZ
AC Di f f e r en t i dl
ntrrereette t
Time Base Single Sweep
Wideband DC
Dua l teece S-.pll ng DC t o IGHZ
Dua l trace S<lqll i ns DC t o B7 S11 lZ
Progralllll/lble S<llllpl iog Swee p
S<lmp 11 ng Swee p
Samp1i n9 Sweep
Sampling Scope wi t h Dua l Trd ce Sampling Un its (3)
and Timing Unit.
ve-tt ce t Amp lifier DC t o 8CHIZ
Di ffe r ent ia l Ampl ifier
Dua l r-ece
Oscil loscope S<lme as
Osc i lloscope Same as
Ilsc tll osccpe Same as
esc ill osccpe Same as
Amplifie r
Sweep
Wideband DC Plug In
Wide ba nd High Gilin
Widebdnd High Gilin
Dua l t r ece
High G<l i n D1f f e r en t l <l l
r es t Ri se DC
Differential
Pl ug I n Ada pter For 581/A & 585/ A

RFI "leter 10 to 250KHZ
RFI "leter 3C»lZ to 15KHZ

Sweeper

Photo Resear l;:h Spotmeter

Sen ior Volt Ohmys t

I1<lgne t Cha rge r
IOKC t o llOOKC Cr ys t 41 llIlpt"daoct' Mett'r
2 . ~KC to llooKC Cr ys t 41 I mpedance Meter
Magne t Cha r ge r wi t h Transfonmer

r etor tee t rtc Power Meter with Dr y C<l lorilllete r 8.2 t o
14.4 GIlZ

Ca pac l t <l nce Meter
uur Power Si gnol l Genera t or 27S t o 275<J'tjZ 2l>ooatts

Color Ci rcu i t An<ll yzer

Se l ec ti ve Voltmeter

Si gna l Generator 3.8 t o B.lGHZ
!li9Ml cene-e tc- 6.95 to llGHZ
Si gnal Generator 7 t o llGf1Z
Si grl<Jl GefJer"tor 1.95 t o 4 . 2GHZ

~d j o Ometer Copenllaggen
sf'lG-I
geeccr
D1llJ
RCA
WV-98C
RFL
INA
54IA
sue
942A-8/HB7778
Rohde &Schwar z
ill
SaD
Sencor
CA1228
51emells
=rr
~ctra
UB!i I/lo
St add.H t
~H-IOA

NH·ot OA
l eu Corp
CH-J
Tet e Signal Corp
320 
Telonic
sM!lroo
Te ktronix,
CA
D
H,
H
H
Q•TU- Z
w
IA2
lAS
lS I
ZA61
2A63
2867
JA75
3SJ
3576
rn
3T17
3177A
451/452/453/ 511/661

7A 1SAN- 1l
l OAI
lOAl'

"'I'1001'
IlMJ5A
RM41A
SO
SI

'"53.
53/548
SJ/54C
$]/540
53/541<
63
81

Polarad
n o?
1108
1l08H4
1206
PRD
600"/ 1670

Toll Free Number
800·528·0180

electroruc~
iiiiiiiiiiiiii;;;;;;;
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TEKTRON IX
alA
84
107
RM122
123
1ll
240,.,
RM50J
53S
535A
5"
84"
54 5A
555
561
RM561
RM56 lA
561B
56'
RM565
581
601
611
1791
067-0513- 00
067-059 1-00
067- 508
TI C
t:tOA
T-1(»4
Teradyne
ACT!
Te~sc an

Hs -as
VS-7 3
Theta
SS B-llE
Wande l u Go l t e nnann
LDE2 & LDS2

ue tns chel Eng.
bAS
675

"'''Wes tern Rese r ve
RlTRt: '204U
Wiltron
r zl7111/326/327/ 64OG50

64OG50

Adapter- For 581/A & S8 5/A
Test Un it
Squa re Wave Gener <l t or
Pr e(ln,p 1i f ier
AC Coupl ed Pre<lmpli fi er
Cur ren t Probe AnIp l i fie r
Cont ro l Unit
Tr igger Coun tdown Uni t
Osc illoscope 450KHZ
Osci lloscope with Dual Trace Plug In I~Z

Osc illoscope with Dua l t re ce Pl ug In 15l1iZ
Oscil loscope wi t h Du (l l Trace Plug In 33/'liZ
Osc i l l os cope wit h Du <l l Trace Plug In 331'tiZ
Osc i ll os cope with Dua l tr-ace Pl ug In 3llMH Z
Dua l Beam Oscill oscope wi t h Dua l Trace Pl ug I n 33/'liZ
Osc il loscope IOMHZ
Oscill oscope 10MiZ Sallle as 561
Osc i lloscope 10000Z Sallle as 561A
Osct l loscope IOHHZ
Spl it Sc reen Stor age Oscilloscope
Osci l loscope Sa~ a s 565 Dua l Bea~ IOHHZ
Osc i lloscope wi t h 8 1 Adap ter and Dual tr-ace Plug In
St orage Display
Storage Dis play
NC Progr am Verfi er
Ca l i br a t i on Fixture
Ca l i br a t i on Fi~ ture

Ca l i bra t i on Fi ~ture

oe Pulse Gene ra tor
OM( S~ed Ind icator Adapt er

Ana l og ical Ci rcuit Tester with Boa rds

Sweep Generator 400 t o I(}()()ttiZ
Sweep Gene r ator 400 t o 450H1t Z

Sys t em Error Br idge

Heas ur i ns Se t For Group De lay At tenua t ion and
Recei ver and Att enuat i on Genera tor

Attenuat i on Calibrator
The ,-. i stor Mount
Thenllis tor Mount

RFI Receiver

Phas e & Amp l itude Ind i cator with l oca l nsctttetcr
2. 5 to 100MHZ , Ti me Delay On i t , High Reso lu t i on
Ti llle Delay Uni t , Modu l a ti on Oni t
Sweep Gene ra t or t o 500HHZ

I so. 00
75.00
50.00
50.00
20.00
75.00
I~.OO

75.00
200.00
325.00
375.00
350.00
400. 00
450. 00
500.00
100. 00
100 . 00
175.00
2'Ml.OO
4~.00

6SO.00
5~.OO

250. 00
lOUD. 00
I ~ OO.:JO

100. 00
100. 00
100. 00

200.00
200 .00

500.00

2SD.00
100.00

75. 00

Ha ke Off er

100. 00
100.00
100.00

200 .00

750.00
750 .00

LATE ADO ON ,s
te~tron
IU60- x Y Recorder 200.00

All Prices Are In US Doll ars.
Al l Equipment Shipped Ai r f re i ght or UPS FOB Phoenix, Arizona
All Equi pment Working Un less Othe r Wis e s t e t ea. s n Oay Warra nty On All Equipment .
We 00 Not Take P. O. ,s Un l e~s COO . or Che ck Wit h Orde r.
Manuals Not Inc lu4ed But Socne In Stoc k At A SMa ll Cha rge .

e1ectroruci

(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015

iiiiiiiiiiiiii

TOLL FREE #
(800) 528·0180
(tor orders only)
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PARTS WAREHOUSE
We now have available a bunch 01 goodies loa

good to bypass Items are l im ited so o rder today

RAMSEY
ELECTRONIC'S

.... 62 Inc.
MINI KITS · YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OlO FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

e.--c:.

2575 Baird Rd.
Penfield. NY 14526
716-586-3950

Ca ll Yo ur Phone Order in Today
TERMS: S." sl aclOon llua,a~l..ed 0' money
' elunded. C O O add $2 00 M,n""um orde,
16 00 Oroe<. un<le.$1000 addSl511 Add!l' ..
lor POSlage. '...... 'anee. I'landI.r'OQ Q.e<seas
lldd I!I ' '. , N 'I 'fl,odet>IS _ 7'·. la>

A SUl'I'" ' ''gll """""'....nce FM .. '....
..... ,"" k."'I' '.o. un'15 " . ,_
oog ' up '0 300 , . 'ds ,*"n e.c~-

100 , ' udoo " ....,., . ~ _ anI 0 1 "~I

bu." In ele<:fre1 mo '" 0( " ,ncludon
ca.. mo ' . on..," . ...'len an'. nna
I>O" . ' YI nd s ..pef ,n""uel'on. T~"

IS IU I ,~u, uM a," , '"~'"

CPO·l
Runs o~ J·1 1 VdC I ..all OUI \ KHZ 0 00<1 10 ' CPO,
,o, lltm ,o,u<l H) Osc,II. Io< Comp '" I'' ' ' ' $2,1S

V_ " • d "", KII
Co<>-,> "", 1V to _ ,._ .., ,,, s.
.....~ ,""._ Oft< eft ... A",," on ~
'W o<eo<>'' '''' ""00 """'0' &0.","""",ft••,. .. "t ' Como'... . ', WO-' 11."

$24.95
S29.9S
$29.95
$29.95

CLOCK KITS ~
., _ 'a "9"''' , 00.. 1.000 d 10 Oa..,~
.. on• • ' tl'l. oa", .nd .,de. y....." laol. ,1

Try you r hand at b u ild ,ng the fl nest loo kll'l g clock on lhe
m a rke t us satm finish a no d ized arommum c ase loo ks g re at
a ny where. w h. le s, ~ 4"' LEO d ig 'ts p'ov'de a h 'ghly readable
d 'splay Th" 's a complete 10, ,1 , no eauas ne eded , and ,I only
takes 1-2 hours to assem ble 'lo u r enoree 0 1 c ase colors
.,Iver , gold . black lspec;, l y}
Clock 10,11 . 12/24 ho ur , OC-5
ClOC k w,th 10 m m ID lImer, 12/24 hour . DC · lO
Alarm clock , 12 hour ant'I, DC-8
12 V DC ca r c loc k, DC-7

Fa, wned and tested c loc ks add $10 00 to k,t pnce
SPECIFY 12 OR 24 HOUR FORMAT

SUpit. SI.".II
A super senlOl,. • • mph
loe ' wll,e ll "" ,I p.C" up ..
pon drop a l 1$ !eeI' G<NI
lor monll"""'il t1my"s
room 01 as 81 put-
POW amc>Io F,.. 2 W
rms OulPUf. ,.,.. on 6 t::>
15 ocIts. """ a.1$ ohm_.
Com~le _II BN-9

$U S

led Blink, Kit
110. gr.a'lllen l,on gel
, ... ...1<",1'1 Itlernllely
__ 21U"'bO LEOs
lM IQI I>MlIges
tt l/lIon. ..n '"9
penel lqll$~
Runs on 3 10 1$ oQI!$

Complo!le k,f Bl -l
12 "

$14 ,15
1' ,15

H,~ ·3 Kil
FlA · J Wiled a ~d Tu' '''

FM
MINI
MIKE

FM-2',1 $4,' 5

F.w~ . ,1o,. '1I1
T'.1'1'''''''' u p 10 300' ' 0
any FI,4 b.~n. ' .
d'O u lleS . ny type of

u> ••
1.- 90

Car Clock
Tho U"l-Ili T. only 5.- c __ 1--
_~•• _ "" ..- ..... _ .... ' . _.-. .._~ ... ....., k> """" .........,a" c_._ " ..~_._ .-on.. _] ..., 1
, .. Ie"'" ,. ... -.., ,~_......... 0._ '......,~I 'l"""' '''~ ",'00-1'" _,,,,,,,
«,..,,'" """,,,,,.., ."'-".. ..,.. '" • ~'9'" '..-d'''''', ....... _, c ~.

..,.n,.n,.,. .~.'.d ","m,,,"'" " ~oc~ eon ... ' '''''' ''<'<1' d'''''''''' ... ,.u..""1.,.....
' .... C""'e........., h l"" O '" 'I ''''''''''"

DC J 0" ' 1 hOu' '0 ' '''' '
DC,J .. ,, '" oM ,."...

r_Dec_ ~-
,0, complf'l . ton" deed- '!
dt'f on • " "91e PC ,
t>oac.d f ".,u'es aoo- ~/
SOOO H I "'IUSI.~I"~~
' ."9" . ,a :xl lu'~ pol. . ollag. ' egu
'.lOon 561 Ie U""ful '0' lauch·
lone bursl dele<:l,on , f $K elc
C. n also be u."" as a $lable lOne
encod.., Run. on 5 10 12 . 011.
Co m p l"" ", ' ,f TD- 1 $5.' 5

Whi• .,.... lighl lUI

An ,nl.'onl,ng . ,1. .m.1I m,' "
poch up s.ouMS . nd con. e n.
IMm 10 hghl Th.. Ioude' 1M
...,uno 11'1" bnghle ' Ihe I.ght
'nd uOe. m,lo,e , co~t.OfS up to
300 w. ' u~s on 110 VAC

Co mplete .,1,Wl ·l
$6.9S

~
m'k. Run. on 3 '0 9V Type HI ·1
~as add..., ••n',I". m,. .. p,ump
. I"Qe

FM-I ' " 53.95

.'....",..,.......

Un...., 0 .... c., CIocO
" ..__. ~ ._-,-_....
• _",'" 'HIS _ ... ..",. , ..' ... _, ..... _,. _. -.., -'"'_'"-_..- .-...-.._....-_ - .....
t>C,,_ . ~ _ ".. u ....
....'__ U ..

_"D<XI '''' ""'"
Video T..toOI...,

" ""'","" .., ,,,, , ......_ "A"" "0"" ,,,,,,,,'" m'"'' ,•." """" '''''''',.., ' ,;(0" ' ..Do.." . ... 'y
... '0 _".... . '""0''''' ,", ," on" _" " ,,, ""0'" W,_""", " " ,..."....", ,'" .""..""
..,•• to" 'lOlOO, 'Omp'''" ,,,,,,,,,,,. . .." , ," ,~ ,,,' u' ""'0' ~"'" ••,," ",",,,, . "" ",,"to,
., .~"...,_.,.. _ ..,,,c"""""'·""" "''''·''"O_, ,"" '".. ,. ' . _ . '"
"""'" ,_..., "'.- , ........_, _ "•• 0' "' . ... _. _ ,"..' "" ..,... ........ __.... .....---_ ....... ....-- ,_.._..."" _-,, _c... _
f>< _ -.-.... --.. ..

C_ . , ... ...m CleM;.
Tn. c'o< ' '''. ... 00' ,t." 6· 5" LEOs
' 2 7. '-" snoMp 2. t>o", .I.,m •
,~.. C.,,,,,dO, 1)",..-, t>aoc o.....n<!
100''''-. T.... SUPl!' 100 ' en", ..
use<! S,ze 5 " . "~ "'elles Comp~'r

0.1 '.... Ca... (no! ..a'"b"".
DC·9 SJot 95

Si..n Kil
P . o<! uces up",••" ' 1'1" " o",n..a,d
... ,f cha'Kler,"oc of a pOIOCO!
'''en 5 WI)N" 'u<lOOOUIPU I ,uns
on 3- 1~ '<O/1S uses ~~ onm
Speake,
Cam piI' ll' " 1 SM·3 S2.9~

111 11. n.... . . ..
0"." ... ~ ., yO<; lu~ " .. 'Om' '1 , .... , ,

"'" m""" ",""",,' """ ..,"' .,"" ..$4 ,95MR·l K.'

"'<><luc lOUD ..' Il.. ,"9.n<!
..1""1 9"",n9 ,,' "p sound
can Suppl, u" 10 '5 ..aU. 01

"""".",........,.., R..... on6-'5VOC ~O:::""~~'O'~~""=--2~~I-"""'---------~~~k===-~~""~~.::~:._--~

PARTS PARADE

U.......... T_.K,I

" , ...""" '"~ t>ls.., PO'" """ PC
bOa'd '<'Qu"e<! '0 pr...."'e. sou'c~

ot pr""....... "m,"9 .no PuISO
9""" . 1,0" ~ ~5 I,....." 'e and
,neludes • ,ange ot 1'.... ' 0 ' ""'001
l.m'~9 n...,ds
Ul ·5 " 'I 55 ,t!

S59 ,9S
$44.95

S.SO • • .
$1 .00 •••

600 MH. , ,/-- - ;:, 1l1li
PRESCALER ~~ ~.. ,

Extend the rlln ge of YOU!
counte r to 600 MHz Wo rks
w,lh all counters Les s than
150 m. sens.t,v' ty spec,fy 
10 0r-l 00

weeo. tested . P$-1 8
K't . PS- 18

76' 2 $1.00
711~ Sf,oo
7~ SU S
79 '2 $1 ,2S
79t5 SUS

"In; TO -n ......1 .
' ...."'.."', 8..... , ' ,DO
TO·no .....' ~" I ' ,DO

..........~I( "

camp,",,, ,..""" ' "'9"" ' ed po_
s"" ply p.....'d.....".b.. 610 " _ at
200m' ond '50' ' '''m" Ex c. Il...., k)Od
' ''Ilul'''on QOOd "I!~..nQ and , m. 11
. " . L.... ". n" arm~.. , ' 1lQ" "~s I 3 V
.. I ,0, . nd 2. VCl
Comp~'e " , !'S·3lT st.95

~--- """. --- .... ~- '"..... Joneq I"''' .

S29 iS
$39 ,95

BI-FE TI F1374 ' .0.,,,,,, pm 'or "'" 74t COft>PO"_ lOu' !IOO.OOO "'lOG
ln J>Ul . , _ low 50 PO "'Put CU" "" 10.... PO _ ~, ..n
5ll !of only $I 00 I0 !of 5200

Oplo Is ola tors· 4N28 type
O p to RefiectOf!! • PI'lOlo d 'ode • LEO_.-- - "..,,,. "- "" -.....,. _.... .-_....,..

AF actuated re la y se nses RF
(l W) lind closes OPDT relay

Fo r AF s e n se d T·A relay
TA- l K il $6.9s

30 WilU 2 mtr PWR AMP

S im p le crass C powe r amp teature s 8 trm es power gain 1 W ,n
for 8 out. 2 W ,1'1 for 15 o u t . 4W in fa , 300ut Ma~ output o f35 W.
,ncred,ble value. c omple le w'th a ll PI"s less case and T-A relay
PA-l . 30 W pwr amp 10, ,1 $22.95
TR-I . RF s ensed T·R re lay kIt 6_95

"" AF·138 ".n. ,s'o<'S us«! '" " 1.- '
8· 'Gdbg.a,n ' 50mnl $1I ,r..

Audio
Pre",a""
Ma.e h'llh ,ewl,,!oon . ud,O
measu,menIS, 9 ,e al for mus,cal
' ~S1'umenllun,ng PlIOneS, etc
M ult,p lies auc.o UP in t,eq ue ncy
s..leclable xl0 0 ' xl00, 9 'ves 01
HZ 'esolul,on .....' lh 1 sec gale
lome' H'gh sen., ', .' ly 0 12S m., 1
meg ,npul I a nd bufll-,n j,lle..ng
9'- g,ea ' Pl!""'Ofma nce Runs
on 9 V Daile,., all CMOS
PS·2 . '1
PS -2 ...."eo

OP·""" 5pecOaI

761.10 $12'5
791,40 $ 1.2'5
123 $ .SO
J09K $1.15
1805 $1.00

Sh..... Tu')I"O Nubt
.."'. ",""u1 """ ..... " ... • ,n , " • •
....... !O '." G_"Of """,... fO'Il DO

$I .SO
SS.OG
S5.00

n •u .u .

_u OC

0' ' ' ., .,. '$I' .
"", '.. ...'.
""'of '...'... . .

1,4,,,, AG-'" Coa .
10 II. lOt $1.00

Ce,am;c IF F,lt .
~<n , ce'am,c Itl, 7 kHl
a w 455 . Hl $1.50.a

C oy" '"
35195«5 I,4 HZ
.ccococ MHZ
5 ~.88()O MHZ

• WoOl • • ..., COfoe
.."'. OUl" .... <''90 , $1 ,DO
... Aub_ 0,0"'_ " to ",DO

C ........,Io..
I p,n ' '''. go'~ <On'.c" '0'"'.-'00] . a, <,,,,, 0 modul•

"'''p " H

S1.50

SI OO
3, $1 ,00

~--€ ~ ~

' ' OY ....... ' 10
'I<IG" _ A.... ,.
'loG .. ' .... • .. . " •
,~u"SY .._ .. I1 •

_s...._....
.~.Il ........ .~ .., 86 ~B """'"
Ou'''''' Oft ~,'1 .do; Of 'O :lO "''' , Tl
com "NO " .~

1'. C OUII.t
"'1'1,,, ~o,,~ ' ...."n l eadS

" $1.00

'-__ IllY 11OII:ID '" _ CAO' 11>--10 H _T_ ,_-
M _ .. IIt' ..

OC·DCC...........
·~.ok ,...,~, "''''' • ,~< ~ JO""
•• ,~< p,,,,',,••• _1' ,oc "" ~,m . ",,.

_ 10 1..... . ,"" Pol I ' DO
, ~ 10 T"", Tnm .... 1 ..

Goa. ConllKlor
ChU••s moun'

BNC ' ype $1 ,00

l _ • yO'" cnooce """aM spec.ly......_.......-_ -."'**"' II$t
.. '", U f_ , JumbO W_, JumbO ar.... 5/11

_ ...... .....1

I._ men' o' Popuo., "'ues
....an C", "ad '0' PC mou nt,,,g .
c~n1~' ,- I~.d. b_Q 01 300 0'
mo, .

c oy.... _..".,.."..
Smllli t- d,. meter .- ....."
c,.,slal m,k. <:0. ..."'9" $,7$

~""'". ", "' ,... ., .", " 0' '••, ·..'''00',·•••·..00. _ 'c. " "
.~ .... " "" "" " ,soo .. , u ..

5oeb"
10lU OO

101S200 , _.:.::::.::::.:.:::==:::::;::.;:.::~~"'~~~"---I101$2.00 r
4/5200
415200
3152.00

25 AMP
l OOV Bridge
$l .SO e.ch

M,n l-S roOg e SOV
1 AMP

2 lor $1 .00

~

51 V l_ 20/$100
lNg ' . T\'P!' 50/$1 .00
' KV~"'mp 111$1,00
l OOV lll m p ISI$I ,OO

B "'1'114 P,n
' 6 P,n
24 P,,,
2. J'ln

" ""

FERRITE BEADS

ucso
'0116
rzoe
72071'.
1216 D
note
53 1.
53751.BIG
'00'

TTL
-esoo $ .• 0
1441 ..,
1.75 , ~
,,~ .~
H I98 $I ,n

S PEC IAL

...... _-_. ..,'.._-- .,'.

LINEAR

TRA NSI STORS

READO UTS
'~o .... ,"c c ....
' ~O "" "O ' C' , ..
"A~ ,, _,"" " C . ' ..__, .,C" ...

IC SPECIALS

""'"'" _ c·, , .__c·, ..
_-c·, ,..I' .
...... 'O _c·, ......
..... " '(1 c·, ,'••OD L- ;-:"""-::;-;=~:,:::.L.:.-=::;::.:=::::;;;=='=::.:::.:'1
,~"". ..~. c·, "., .. r.....,,.c·, ,.-"'. , ----'''',,="'''='''''=----r:::-~=_~:,;~===_='''---...,," _ " II r_.,. - .- ,..-- '._ ''' _ _ Ill.--- ..._", '_ T.• _Ill-_ ._,.. ...-.. ..- ,.
_ W1 ......

~"
~"---.~"
~..-

.''"'",.--.'".......-
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UH'

518.95
526,95
$32,95

VH'

S12.95
51895
$21,95

STYe>

Kit ..... case
Kit willi case
WiredlTesled in caN

65J MOUL RD-H'LTON, NY 14468

R1 SA' VHf Kit lor monilor or weatllef ..nelite seMce.
Uses wicIe L<: lilter. -&OdB at ± 30 kHz $69.95

R75 B' VHf Kit lor nonnaI nbIm........"..,E~l tomolll

traoaoei¥era.«)daal ± 11 kHz. -BOdSat ±25kHz... $74.95

R15C' VHf Kit for repeaterse....ice Of higll rl denaily area,
-£OdBat ± ' 4l<Hz. -BOdB ±22l<Hz. ' 100d8±3OkHz, ... $84.95

R1 5D- VHf Kil for spill channel operation or repealer In
lIigll denaity area, U_ 8'pele cryelallilter. -&OdB al
~,,"z.·l00dBal± 15kHz. Theultirmle '- '",fl . . • 599.95

- Speaty l*'ad: 1OM. 8M, 2M.or220 MHz. Mayatao beUllMld
lor......co,.,....a.! bar'ldI. lJae 2M -.Iontor 131 MHz
WX ..,tetli1ea.

-

R450( ) UHf f M Racei...r Kits, similaf 10 R15. but lor
UHF band. New low'noiN front end. Add $10 to above
prices. (Add selaetlvity lener to model number aa on R1 5.)

A14 5 Channel Adapte, lo r Recei vers $9.95

• NEW LOW·NOI SE DESIGN
• Lese l llan 2 dB ncose figure. 20 dB ~in

• Case only 2 inches aQuare
• Specily ope rating I..quency when ordering

MODEL P-3O VH F PREAMP, available In many ve rslona
to covef bands 18-300 M Hz.

MODEL N32 UHF PftEAMP. a....ilable in V8f'$i0na to
CO¥ef bilnda 300--650 M Hz.

NEW VHF/UHF FM RCVRS
Offe r Un preced en ted

Rang e of Selectivity Options

AM mon,tor recei,er lut """'" 10R15A. but AM Available
lor 10-11 M. 6M. 2M. 220 MHz. and 111>130 MHz aircraft
band $1".95. (Abo available in UHf--"",

NEW R110 VHF AM RCVR

._-
• McQ..--
• McQ MIeclive
• L""",~mod
• u- cryataJ 1I~llf!l·.....'"• Easy to align

OUTPUT RANGE

Call o r Write to get

FREE CATALOG
With Complete Deta i ls
1_ • 'RC·. '", ........,•• """""II'

Rf RANGE

HAMTIIO NIC S' IS A Il EGISTE Il EDTRAO£MARI(

khan. 6M. 2W Kit. .... .. . . • .. .... . . $44.95
khan, 2M, 2W Ki t. . . . _....•..• .. . . . $44,95
k han. 220 MHz. 2W Kit 544,95
l-cllan. 450 MHz. "W Kit , $4495

28-32 MHZ 144·148 M Hz
50-52 28·30
50-54 144· 148
1"4·148 28-30
145-141-00-- 28-30
1.....144 4 21-21." (CB}
146-148 28-30
220-222 28-30
220-22" 1"-4·1'18
Any 2MHz 01 ~28

,t,;rcratt Band or 28·30
CA432·2 432·434 28·30
CA432·5 435·437 28·30
CA432·4 432·438 144·148

Easily modified lor other rI and il rllngeS,

VHf UHf

S3'1,95 549,95
$39,95 $S4 .95
$54.95 S6'195

MODEL

em
CA'"CA,..'
CAl " 4
CA145

See our Complete Li ne of
VHF & UHF Linear PA's

; ., ',. '.~
1 - ~ .,J .... . .. .... -. '.

ri1 ~ '. ',"If?,;. , : , ; "".j .. .- '.... i - ....~ .1'1

STYLE

Professional Quality VHF/UHF

FM/CW EXCITERS

• NEW LOW-NOISE DESIGN
• AnRACTJVE WOODGRA' N CASE
• Leu lhan 2dB noiN figure. 20dB gain

Kit Ieaa case
Kit wilh case
Wired/Tealed in caae

• fUlly sllielded designs
• Double tuned cln:uits lo r spu floua suppressiOfl
• Elllly 10 aligo with built-in test aida

• Use aa l inear or clan C PA
• For use with SSB Xmtg Converlera. f M Exci l efll. etc.
LPA2·15 6 M, 2M, 220; 15 to 20W $5995
LPA2·30 6M, 2m: 25 to 30W $89.95
LPA2 -40 220 MHz; 30 10 'lOW . • . . . . • . . • . • . . $1 19.95
LPA2-.5 6M.2M; 40t0 45W .. __ $119.95
LPM · l 0 43OMHz; 10 to 14W .... .. . •.. .519.95
LPM ·30 43OMHz;3O-4OW . . _ $11995

See catalog lor complete .-:dications

T","'"
T!lO-150
T5Q-220
resc

OUTPUT (M Hz)INPUT (M Hz)MODEL

• Lin.ear eon...rle.. lor SSS. CWof M. etc.
• A IfM:tion g/ ltIe poice g/ oll>er units; no r>eecl 10

tpend $.3()() - S-4OO'
• U- willi any ellCiter; wort<a """" input _ . ..

low as 1 mW
• UN low powet ta;p on e.<CIler or 5imple ,"iator

. neoualor pad (il'lll lructiom iocludedl.
• L10k 05C wil li RX coo... rl er lor I..nseeive.

XV2 VHF KIT - ONLY $69,95

XV4 UHF KIT - ONLY $99,95

ZW p.e,p. oulput ....III .. liltle.a lmW inPUt- UN aimple
extemal anenuator. Many l req. rangea available.

28·30 M Hz in. 435-431 M Hz oul ; I W p.e,p. on eee. upto
1YOW on CW or f M. Has eecoed oecure tcr lor oIlier
ranges. Alleo. supplied for 1 10 500 mW inpu t. u_
''''erna' allenual or lor higher !eWlII.

Extra <:fY$tallor 432-434 MHz range $5.95
XV" Wifed and I_ted . . ... ...•.......... .. ... 5 14995

XV28 2M ADAPTER KIT· $24.95

XV2·1 28·30 50-52
XV2·2 28·30 220-222
XV2~ 28·30 144·1 46
XV2·5 28-29 l21·21." C811'!6-1'16(14+144.4l
XV2-1 144· 146 $0-52
XV2 Wired end tested .•. . _.. . . • . . . . • . . . . . .. . . 5109,95

IT'S EASY TO ORur::.R! ~"
• Write or phone 716-392'9430
(Elec tron ic answering serv ice evenings & weekends)
• U se Credit Card. U P S COO, Check, M one y Order
• Add 52.00 shi ppi ng & hand ling per order

Con...rls C1ny 2M exciter to provide tile 10M silInal
req ui'ed to drive above 220 or 435 MHZ units.

NEWI COMPLETE TRANSMITTING CONVERTER
AND PA IN ATTRACTIVE CABINET

Far Ie•• than the cost o f many l OW uni tsl
Now. the popular Hamtronics· T..........ning eon-t_
and ...."Y dUty Linear~ AmplilHtf'S al'll ava ilable as
oompIele units in anractive. shielded cabinels willi SNC
recePlac:Ies lor exciter and anlenna connections. ".,rfact
setup lor W!rsal ile l errellia l aod OSCAROPeralionsl Just
flg lltlor p ll ase 3' You live $30 wllan you buycomplele
unit witll ca binet under cost 01 Ind ividual i tem s, Run
4l>45 Walts on VH f or 30-40 Watta on UHF witll one
iOlegrated uni t' Call lor more delails,

MODEL KIT W IRED ancl
TESTED

XV2Il.PA2~5ICabl (6M or 2Ml 5199.95 S29995
1IV4/LPM-3OICabt f10r UHf) $22995 S3'19!'~'1'!!
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HRF472
12.5 voe , 27 MHz
4 vet t s output , 10 dB gain
$1.69 each

MEHQRY

2708
27 16/25 16
2 114/911 4
4027
211714116
2732-6

Descr iption
IK x B Ep rom
lK x 8 SV s ingle supp ly
lK x 4 Stat ic
4K x 1 Dynamic Ram
16K x , Dynamic Ram
32K Eprom

Price
$ 5.00

9.99
5.00
2.99
5.00

39.95

CARB IDE CIRCU IT BOARD
for PCB Boards
5 mix for $5.00

DR ILL BITS

78H05 Same as 7805 but on ly t Amp (il
5 VOC 49, each or 10 / 53 . 00

J310 N-CHANNEL J-FET 450 MHz
Good for VHF/UHF Ampl ifier,
Osci l la to r and Mi xe rs 3/5 1. 00

AMPHENOL COAX RELAY
26 VOC Coil SPOT #360-11892- 13
100 Watts Good up to 18 GHz
$19. 99 each

ATLAS CRYS TA L FILTERS FOR ATLAS
HAH GEAR

5.52 - 2.7 /8
5.595 - 2.7/8/U
5.645 - 2.7 /8
5.595 - .500/4/CW YOUR CHOICE
5.595 - 2.7 USB $12.99 each
5.595 - 2 .7/8/L
5.595 - 2.7 LSB
9.0 - USB Icw

$2 .00
I .60
5.50
2.99

MURATA CERAMIC F I LTERS
SFO 4550 455 KHz
SFB 4550 455 KHz
CFH 455E 455 KHz
SFE 10. 7 HA 10 . 7 MHz

60.00
3.25
9.99
9.99

9.99
6.99

25 .00
4.99
5.00
5. 00
5.00

10.99
8.99
9.99

22 .50
22 .50
3.99
6.99
6.99
4.99
5.99
8.99
3.00
5.99

60.00
8 Bit Microcompu te r with
prog rammable/ e rasab le EPRO M
6 Bit D/A

Microprocessor
PIA
CRT Contro ller
ACIA
SSDA
Mic roprocessor
Microprocessor
P1 i crop roces sor
Microprocessor
PIO
S 10/0
SIOII
8 Bit input/output part
Communication Interface
UART
Four Bit Mic roprocesso r
PSA T
OHA Cont roll er
64 x 4 FIFO
Clock with alarm

C. P . U.1 s , Et c .

HC l408L/6
COH2502
COH2601

HC6800p
HC68B21P
Hc6845P
HC6850P
Hc6852P
8008- 1
8080A
Z80A
z80
Z80A
z80
Z80
8212
8251
TR I602/AY5-1013
TMS IOOONL
PTl 482B
8257
3341
HH5316/F3817
8741
8748

CRYSTAL FILTERS NEW TRANSFORMERS
TYCO 001- 19880 Same as 2194F F- 18X 6 .3 VCT (il 6 Amps $6.99 ea.
10 .7 HHz narrow band F-46x 24 V @ 1 Amp 5.99 ea .
3 dB bandwidth 15 KHz min. F-4IX 25 .2 VC T (il 2 Amps 6.99 ea.
20 dB bandwidth 60 KHz min. p-8380 10 VCT (Ql 3 Amps 7.99 ea.
40 dB bandwidth 150 KHz min. p-8604 20 VCT (il 1 Amp 4.99 ea .
Ultimate 50 dB insertion los s I dB max. P-81 30 12 .6 VCT (il 2 Amps 4.99 ea .
Ripp le I dB max. Ct. 0+/-5 pf 3600 Ohms K-3 2B 28 VC T @ 100 HA 4.99 e a.

$3.99 each EJ0554 Dual 17V (il lAmp ea . 6 .99 ea .

HRF454, same as HRF458 12.5
90 Watts output, 12 dB gain

vcc , 3-30 HHz
$17 .95 each

NO ORDERS UNDER $10

EIMAC FINGER STOCK
36 in . long x i in.

#Y-302
$4.99 each
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CONT INUOU S TONE BUZZE RS
12 VDC $2 . 00 each

110 VAC MU FF IN FANS
New $11.95 Used $5.95

PL- 259 TERMINATI ON 52 Ohm 5 Wat ts
$1.50 each

86 PI N MOTO RO LA BUS EDG E CONNECTORS
Go ld pl a te d contacts
Dual 43/ 86 pi n .1 56 spac i ng
So lde r tai l fo r PCB $3 .00 each

Pad
KEYBOARDS
and Cursor

$19.99

PARTS
$ 3 . 99

1. 29
1.00
4.99
19. 99

NEW ASC I I ENCODE D
11 0 Keys Nume ric
No dat a avai lable

UHF/VH F RF POWE R TRAN SI STORS
C0286712N6439
60 Watts output
Reg. Price $45 .77
SALE PRI CE $19.99

1900 MH z to 2500 MH z DOWNCQ NVER TERS
Int e nde d fo r amateur radi o use
Tunab le from c hannel 2 th ru 6
34 dB gain 2. 5 - 3 dB noise
Wa r ranty fo r 6 months
Hodel HHR II with di sh ante nna
Comp lete Rece ive r and Powe r Supply
$225.00 (does not inc lude coax)
4 foot Vagi antenna onl y
$39.99
Downconve rte r Ki t - PCB and pa rts
$69. 95
Powe r Supp ly Kit - Box. PCB and pa rts
$49.99
Downconve rte r assemb led
$79 .99 •
Power Suppl y as semb led
$59 . 99
Complete Kit with Vag i antenna
$109.99
REPLACEMENT
MRF 901
MBOI OI
.00 1 Ch ip Caps
Power supp ly PCB
Oownconve rte r PC B

s 1. 00
.79

14. 30
15.65
15 . 00
15 . 25
24 . 30

6 .92
7 .38
8 . 08
7 .46
8.08
8 . 62
8.03
8.62
9.23

$ 5 .00
6 . 00
6 .00
5 . 00
4.00
4. 69

29 . 99
45.00
69.00

109. 99
100 .00
100. 00
300.00

20 .00
4. 69
7 .99
5 .00
5.69
7 . 95

12. 00
8.00
9.00
9 . 00

71. 00
80 .00
44 .00
9 .95

229.00
129. 99

SOCKETS
6/$ 1.00

BFW92A
BFW92
HHCH9 13
HH(112222
HHCH2369
HHCH2484
HHCH3960A
HWA I IO
HwA 120
H'.IA 130
MWA21 Q
HWAl 20
MWA230
HWA3 10
HWA320
HWA3JO

TO -3 TRANS ISTOR
Phenoli c type

TUBES
6.06
6LQ6/ 6JE 6
6HJ6/6LQ6/6JE6C
6LF6/6I<H6
12BY 7A
2E26
4X 150A
4<:X250B
4<:X250R
4CX300A
4<:x350A/8321
4<:x350F/ J / 8904
4<:X 1500B / 8660
811A
6360
6939
6146
61 46A
61468/8298
6 146W
6550A
8908
8950
4-400A
4-400C
572B/T160L
7289
3- 1000l
' - 500l

$P .O .R.
19.47
8.73

10.20
2 . 13

10 . 00
14. 62
28 . 87
28. 87
6.25

12.20
11. 33
20.65
27 .45
38.25
38.25
38 .25
38.25

8 . 37
8. 87

10 . 61
10. 61
11.00
I I .77
15.00
13.72
21. 83
2 I . 83
14. 08
14. 08
2 .50
3.00
2. 90
2.25

10.00
3.00

20.40
. 93

2 .00
3 .00

26. 87
3.99
9.41
3 .00
4.29

I I .73
I . 39
1.00
I . 25
I .50

MRF 203
MRF21 6
MRF 221
MRF226
MRF227
MRF238
MRF240
MRF245
MRF247
MRF262
MRF 31 4
MRF 406
MRF41 2
MRF42 I
MRF422A
MRF422
MRF 428
MRF 428A
MRF426
MRF426A
MRF449
HRF449A
MRF450
MRF450A
MRF452
I<RF453
MRF454
MRF454A
MRF455
MRF455A
MRF472
MRF474
MRF475
MRF476
MRF477
MRF485
MRF492
MRF 502
MRF604
MRF629
MRF648
HRF90'
HRF902
HRF904
HRF911
HRF5 176
HRF 8004
BFR90
BFR9 1
BFR96

NO ORDERS UNDER $10
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NEW & USED BCD SW ITC HES
3 swi tch with e nd pla tes
New $8. 99
Used $6.95

NO ORQ ERS UNOER $10

OROER ING I NSTRUCTI ONS
Check , money o rder, o r credi t cards

wel come. (Hastercharge and ViSA only)
No personal c he cks o r cer tifi ed personal
checks f or fo re ign countrys accep ted.
Hone y o rde r or cas hie rs check in U.S .
f unds on ly. Le t te rs of credi t are not
accep tab le.

Minimum sh ipping by UPS is $2.35 with
i nsu rance . Please allow ex t ra shipp ing
cha rge s for heavy o r long items.

All parts returned due to customer error
will be subject to a 15% re s toc k charge.

If we a re out of an it em o rdered, we
wil l try to replace It with an equal or
bet t e r part unless you specify not to ,
or we wil l back order the item, or
re fund you r money.

PRI CES ARE SUBJEC T TO CHANGE WITHOUT
NOTICE . Prices 5uperseade all previ ousl y
pUDlished. Some items offered are
limi ted to sma l l quantities and are
subject to pr ior sa le.

We now have a to l l free numbe r but
we as k that it be used for CHARGE ORDERS
ON LY. If you have any questIons pl ease
use our o the r numbe r . We are open from
8 :00 a.m . - 5 :00 p.m. Monday th ru Satu rday .

Ou r to l l f ree number for orde rs on ly
; s 800- 528- )61\ •

NEW ROTRON BISCUIT FANS
Model BT2A I 11 5 VAC
$12.99 each

HEPI 70 1000 P I V
2. 5 Amps 25c each or
100/$t 5 .00

4N26

I1EDIUI1 LED'S
Red 6/$1.00
Green 6/$ 1.00

8/$1.00
6/$ 1.00
6/$ 1.00
6/$1. 00
6/$1. 00

NEW 2 i nc h ROUND SPEAKERS
100 Ohm coil 99.; each

MICRO-MINI WATCH CRYSTALS
32 .768 Hz $3.00 each

PLASTIC TO-3 SOCKETS 4/S I .00

NEW G. E. OPTO COUPLERS
69k each or 10/S5.00

Red
Clear
Yellow
Green
Amber

JUI1BO LEO's

VAC

$3 .99 each
5.99 each
3.99 e ach
3. 99 each
5 .00 each
5.99 each

$23 .00
38.00
22.99
40.00

2 .00
5.00
1• 10
7.00

10.48

OOOR KNOB CAPS
470 pi @l 15 KV
Dua l 500 pf @ 15 KV
680 pi ., 6 KV
800 pf ~ 15 KV
1000 pi @l 20 KV
2700 pf @ 40 KV

TOR IN TA700 FANS NEw
Model A30340
230 VAC @ .7 8 Amps
wi l ' a lso work on 115
$29.99 each

HIGH VOLTAGE CAPS
420 MFO @l 400 VOC Q!!
600 MfO @l 400 VOC
$6.99 each

NE555V TIMERS
39.; each or lO /S3 .00

NEW DUAL CO LON LED
69¢ each or
10 /$5.00

2N6097
2N61 66
2N6368
2N6439
A210 /MRF51 7
BLY38
40280/2N4427
4028 1/2N3920
40282 /2N)927

s 2 . 50
3.60

15.00
4. 60
8 . 00
1.57
5.00
1. 00
2.50
4 .00

10.00
2.00

25.00
3.00

10.00
1. 60
I . 10
7.00
1.00
2.00

15.00
8 . 00

15.00
4.00
I .50
1.00
4.00
6.00
8.00

II .00
5.44

II . 60
20 .00
5.00

14 . 00
to. OO
8 . 00

20.00
40.00
14.00
50 .00

7.00
10. 00
11. 00
13 . 00
14.00
\I . 00
20.00

2N2857JAN
2N2949
2N2947
2N2950
2N3375
2N3553
2N381 8
2N3866
2N3866JAN
2N3866JANTX
2N3925
2N3948
2N3950
2N3959
2N3960JANTX
2N4072
2N4427
2N4429
2N4877
2N4959
2N4976
2N5070
2N5071
2N5108
2N5109
2N5179
2N5583
2N5589
2N55 90
2N5591
2N5635
2N563 6
2N5637
2N5641
2N5643
2N5645
2N5842
2N5849
2N5942
2N5946
2N5862
2N6080
2N6081
2N60 82
2N6083
2N6084
2N6095
2N6096
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INTRODUCING SONY'S NEW
DIGITAL DIRECT ACCESS RECEIVER!

Plus $5 .00 SfoH (Conn U.S .A. Only)

$299 95Only

Frequency Synthesis
The 2001's cirecr-access tuning and outstanding reception
quality are made posstb'e by the unit's all-band quartz-crystal,
PLL frequency synthesis . Instead of the conventional analog
tuning system, with its variable tuning capacitor, the 2001
incorporates an LSI and a quartz-c rystal reference oscillator.
Which means that the local-oscillator frequenc ies used in
superheterodyning are locked to the "synthesized" quartz
reference freq uencies. The result IS the utmost in tuning
stability, without a trace of tuning d rift. In addition , dual
convers ion superheterodyning for AM assures exceptionally
clean, c lear reception across the entire 150-to-29,999k.Hz
spectrum.

Features

FM/AM /SSB/CW/wide spectrum coverage

Dual-conversion superheterodyne circuitry of AM assures
high sensirrwty and interference rejection

Quartz-crystal. phase-locked-loop frequency synthes is for all
bands assures the utmost tuning stability, without a trace of
tuning drift

Direct-access, digital tuning keyboard and LCD digital
frequency readout tor Quick, key-touc h station
selection-maximum accuracy and ease ot use

Manual tun ing and automatic scanning for effortless signal
searching , easy DXing

s-steton presets, pius 2 auxi liary presets, for instant
reception of memorized stations on any band- plus LCD
memory indication .

5-step LED signal-strength mercator

Local/Normal/OX sensmvitv selector for AM

SSB/CW compensator lor low-distortion reception

Telescopic antenna, p lus external antenna Inc luded

4~ speaker for full, ric h sound

Slide-bar bass and treb le controls

Sleep tener-wrtn LCD readout -can be set In to-moute
inc rements for up to 90 minutes o f p lay before automatic
radio shut-off

A Whole New Breed Of Radio
Innovative design. Advanced technology. Digi tal key-touch
luning, The ICF-2001 , It's a wbcle new breed of radio. A
rece iver that supplants the conventional multi-band concept,
receiving a wide ampntuoe-mooutatec frequency range
shortwave, meousnwave and mosllongwave broadcasts, Plus
FM, SSB and Cw. Even more important. the 2001 replaces the
ordinary tuning knob and d ial with a direct-access tunmg
keyboard and a Liquid Crystal Display (LCD) for digi tal
frequency readout. Which make the unit as easy to use as a
pocket calculator. Instant, d irect -acce ss tuning modes and six
memory-station presets assure maximum ease of use. And the
Quartz-c rystal, trequeocv-svntbesizec Ci rc uitry behind them
assures outstanding reception. Reception of local broadcasts
and exciting news, music , sports, entertainment and
information from around the world , You'll get the inside, local
news stories from foreign countries ... exclusive coverage of
world sports events ., . p lus everything from informal "ham" to
marine communications. All at your fingertips.

Key-Touch TUning
To tune a station manually, you Simply punch In the station
frequency numerals on the d irec t-access, dig ital tuning
keyboard , Press the "Execute" key and the command IS
entered , the station is received and LCD readout confirms
tuning If you punch in an incorrect frequency by mistake, the
ICF·2OQ1 tells you to MTry Again" by flashing those word s
on the display. The instant, fingertip tuning provides total
accuracy and convenience. And the LCD digItal frequency
display confirms the exact. d rift -free signal reception ,

Automatic Scanning
In auto-scan mode, the tuner can be set for continuous
scanning of a given frequency range, whic h you set by means
of upper and lower limit keys designated ML,~ and ~L2'~ You
may want to scan an entire frequency range. For Instance. the
76 to 108 MHz FM spectrum. II you want scannmg to stop at
any strong signal-one that reads "4" or "5" on the LED signal
strength indicator- switch on "Scan Aut o Stop," For continuous
scanning , leave the switch off, and just press the "Start/Stop"
key to listen to a station or resume scanning.

Manu.1 TUning
Like the auto-scanning mode, manual tuni ng is useful for
quick signal searching when you don't know particular station
frequenc ies wifhin a given range. You simply press the "Up" or
"Down" key, and the tuner does the searchino for you. And if
you press the "Fast" key at the same time, the scanning rate
increases for especially rapid station location . When you hear
a broadcast you want to receive , just release the keys for
instant reception, presssing the MUpMor "Down" key again if
necessary for exact tuning

Memory Presets
After you 've tuned a stat ion using punch-ln. key-touch tuning
or either scanning mode, you can enter It in the 2001's
memory lor instant, one-touch preset reception. Which means
no retuning hard-to-find foreign broadcasts. Plus mstant
access to your favorite local statons for mUSIC and news. Six
preset buttons allow up to six station s-in any wave range- to
be memorized . And there 's LCD d igita l readout 01 the memory
buttons being used on each band. wnare more, the upper
and lower limi t keys can be used as memory presets when
they 're not bemg used tor scanning , allOWing a total of eight
frequencies to be memorized for instant. one- touch recept ion.

PHONE: (312) 848·6777

rw-. SPECTRONI~~-C- S· INC~ - 1009GAR~.Y , OAK PARK. ILL.-6030-l
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'",SO

18.§O

$6.50

19.95
lESS CAll

ACCESSORIES

117 VAC 10 U Y"'C
T,__

$1.35
.'" , ........ N o< '''''k-.:l

CUS"'f\'I "'1Ih Impacl
,",0111" c ,Ih Ruby
Un.. .... IiI.""' ,.... ...,.

$3.95

WITH C"'l ENOAR
AND NOX'- CIRCUIT

ULTRASONIC RELAY KIT

TO-3 P.C, BOARD HEATSINK
Perleet for pow e r t ra ns isto rs . o r 309
a n d 34QK s e ri es voneqe regulators .

3/1 .10

S;~d41 'PU'Ce-'4de 'J):d _,
*,N30aa It

11 5W NPN POWER TRAN SISTO R TO-3
Most popula ' tra ns-s tc r 10' power
supplies, e ue,o a m ps , SWitc hing. etc.

L,m,t 20 pe' customer SOC Eac:"

InvlS, ble Beam WorkS Like A P hoto
Etect" c Eye COMPLET E KIT AUPart s &
P C Board Us e Up To 25 Ft Apa rt

$21 .50

O pl iOna l enl ry delay and Alarm Timeout
Orrcurt Will source o r s' nk u p to ZOO MA
DC .

THE PERFEC T TRANS f O RMER
117VAC p"mary T2VAC s eco ndary @ 2Ol)na
Grea l lor all your C MOS. o r low power TTL t
prOjecls . PC boa,d mount 0IlD E R :

99C ea. 3/$2.50 J( " '" 11 0 '"
$ Ize' 15'· W . T 25" o « 125" H

3/1,00

""
"fi
fi

.,~

1/1.1111
,~

"es
N

1.ID

••.so
.N
.se

' .M
311.00
111 .00

Tile SE-Ol Sound E"ee ta Kil ,s a comple.e k,1 I II youneedlobuold t
4 prog'ammabl" sound e!tee ts maChone u cepl I ballery and t
lpeake. Our k,' ,s dll5,g n"d 'Or"all y " ng oul 1M T1 16U7 Sound
CII,p O nl y It;<, SE-lJl proV,des you w,lh add ol'onal c''C u'lry lha '
onc ludes a PULSE GENER...TOA. UU_ OSCillATOR . nd
COMP... RITOR 10 ma'e n'o'e co mplex SoundS " . nap We h" lp t
you on lluil<l ,ng lhe 1. 01 ' '' "1 a c lear, easy -lo-rOlio w cons rruelio n
manual and w@ sllow yo u hOw to @as'iy prog ,am Ille un,I Other
deale 's w,1I sell yo u the ch op or a ' kif · ct pa,.s but you. re on you, t
own 10 do lhe moS! dofhcull pa rt make n"al &Oundso W,l" ,n a shorl
I,me a lt"r you buold .he SE-lJ1 you Can ea.. ly c'UI" Gun. hols.
h plo. ions. Space Sound•. Sleam Tra.M and mUCh more We
Ih,n k the Bullet SE·Cl1 ," lhe """ deal on the "'I'ke' !)<II <lOft'1asl- t
UI. - aSk '''''' 15.000 "appy SE-lJl owne..'

Complete I( ~ W'l" Qulll'y Plated PC Board
(less balle<y &~''''- I

Sound Effects Kit
•

PARTS

T,,_ doO<lIt t... I"... ,n
AC pn_ conlrol_a'_

ICA3046i X,. ror A"••
olOOV 6 '" TAIAC TO-$;
Tone Da<:_ .. • •
eu, csos
Ouad Comc>a,.....
Hogh F_ ...PH T().t2
NPlIl a-II P.._
~IG.-Dn_ ..,_
'~lA~

5V 1.0. A"Il.......
5V " A A"\l TO-5 IH" . I
Temp T,_..c.< .. ' sP«S
T..... le ..
PU T ..i_
O plO ' ''''1110< .... PO'C.
-;w Audio iC ..I._S
Dual l ... 360 " '-,:s
PNP Powe, TO·22O
Sen"',,. G.le;>OOVa
Sens i' " e GOle enJV
• .0. ACA

.. ... .. .., ....., . ,

ZULU II CLOCK KIT
X-RATED!

AUTOIVAN CLOCK KIT
16.95

. 12 Hr. Format
o 6 Oigil y," LED Readouts
o Q ua, tz _TAL T ,me!)as!!
o Alarm & Snooze Opt io ns
• N oise F ilte ring
o Eas y Assembly . I Z VDC
0 4 5/S·' x 3" • 1 112'·
o All P a rts'

* C A L L O R W R I T E TODA Y FO R F R E E C ATA LO G * tNO CO.D
, • ADO 5.... FOR SHIPPI NG• 0

S END CHEC K. M O., O R • ORDERS UNDE R 510 ADO• L
C REDIT CARD I , 75 HANDLING tPH O NE O RDERS ACCEP TED C • TEX RES ADD 5'110 TAX•
O N VtSA/ MASTER C HARG E O NLY , • fOR EIG N ORDERS lE _C EPT
1214) 218-3553 E CANADA) ADO t o"Jir l20"Jir FO R ts AIRMAIL},

I _TAA V...lU E' ... 11 It'" com"",...n" ~r<l hogh ""'hly p,...... G· lOPC Bo.''''
.'e p,o.o<I<><I

x·TA '" C"'AE IN DESIG N: Eo.y A" ""'hly' l .r9@0p"" loyo"'
X·CHl ENCE IN 10E"'S, ~ y""" of ~ "" 9 ""d prod"cl, fo" M on""m,, rod.o

ma".'
X.CEl U NCE IN INS TAUCTIONS' CI"", ""p'by-.lep ,n,I'uWoM .. ,lh

qu.I ,'y ,"u",.lOon, and schem.l,c
X.TA'" fEATUAE S,The<e M. ne... r-n a cloc l. kit .. ,lh .., m'"1'."""" al

an.p"co'
o UM o_ales on "" ..... I ~ VAC 0 ' 12 VOC.
o On bOa'd QUARTZ H Al TIUEeASE 0< 601-« AC I..,. ,'... can be......,
o Au","",toe II ATTUIT ' '''CIlUP '
o R...... '''''' 24 1t0Vll T.IIE ond SI O...Y CAl.. ENOAII
o Un"l_OfOx- C'ACUIT ""........_ ..ilh.-.-..._ ""'_

......... ............ Q. "'"'" ' an De __ on ton• ....,
• W_ usod _ .. '_" _ . .. ... '9"""'" IS on
•~... NOISE SUPPIlESSION _ Wll"'Y ,..eoul '_w~a
• lI''IJf'' 1 7 ' l EO·, ._ """,. _'e aM oecorod>

,-AC'" __
UI~'

~

~2$C , ..,

UPS A :ZO

n 'M
n"n_
LU:ltll
n.
_ n,.,._
l USH
1IP·30
."."

Toy.

6.50

3.50

Car Horn.

AY3-8910 PROGRAMMABLE SOUND G ENERATOR
Tt>e AY3-8910 .. I 4{) pm l SI Ch,p w,' h tl,,~ osc,lIators. Ihree
ampl,Iude conlrOIs, Pfogrammal>l,. nn,,," oene,.IO'. It" ee
m" e.., an envelope gen...-ato, . and , tl,.. 0 , ... con'<e'1eos .tl.,
arl controlled ~ 8 li lT WORDS No e. '."'al PO'" 0< caps
' ''Qu''lId Ttl...h.p hooke<l to.n 8 brI mlC'op'ocessoo ch'p 0<
Buss 18080. Z80. 6800 etc I c.n be &o"wa',. control\ed 10
prod UCIO a.,n.,.1any sound It .. ,II play Ihree nol l chords. ma ke
lNIngs. .. tlosl lel , s"...s . gu""hOI• . e_p_. _s. ..tl_
0< gt unts In add,roon. ,I has pravos""," '0 control ,ts own
memory C"'PS .."" 1"0 '0 pori. TI'Ie ''''0 ,eqU"es '5V (iii
75m. and I Itar>dard TTL clock OK,llalo< ... IrUIy ,ncred,ble
c" cu,t

12.85 WIBas,c Spec S heel l4 pages )
60 page manual w,lh 5- 100 ,n te fface mstrucnons a nd
5ellIOral p'og.ammlng e xamples, $3.00 ,u lra

PrOleel yo u' • • pens lve equ,pmenl tr o m o ... r.ollag ..
cond,I'ons Eve'y co mpUle r s llould M v.. o ne' Wo.k. with .ny
tused DC pow., 'oUrcl lrom 10 '0 <'0 voll. up 10 25 amps

SMALl. SIt+GlE. HYlIRiO IC ANO COMPQNENTS flTON A
2·· . J .. PC BO,ARo\INClUoEol RUNS ON 12VOC GRE,A T
FOR ANY PROJECT THAT NEEDS AN 'NExPE NS'VE AMP
lESS THAN J.... THO @5 WAns CO MP...TIBlE WITH SE·
01 SOUND ~ IT

(SUit KlI)
Do<>s nOf 'nc'uael~a'"r

_,rC~$ 01 :1108 ROM

Super Value Power Transformer
We ll made. o pen t,.me lrans!o,me< ..,II. mount,ng ell'. Bu,ld I
' 5 and . 12 ",pply .. ,'II ine . pens,ve pa'" frH ICMmaIlcf. of
_ .. 0......... Pri....ry 117V...C . SEC I I 15VAC@ 5A SEC
J2 15 V"'C @ 5,0, SEC U 8VAC @> 2 5A $2.95

0 1l0 6 1t: .E t - o o o a

7 Watt Audio Amp KIt

The Greatest Breakthroulb
In Electronic Music Everl
(

1ft.- The
Super Music

Maker
REVISION 2

524.95

Wallplug Tran,former
(For cperencn o n 117VAC house vo ltage}

OP TIONAL ACCESS ORIES
DIP SwtId'IM One 8 pas., One 5 pos. 2.00JSet

(C an be di rectly -.otderecl lo PC Bd. 10 access tunes )

Rolary Swllchn Two 5 pos ilion 2.oo/SeI
(For remo le wirin g 10 PC ed. 10 acce ss lunes }

Allraclln Black P1 a,lIc c eee

t
t
t
t
t
--------~.•_-~.._---------

t Overvoltaa:e Protection Kit

t
tc-------,------"!="'-'==~c-=-l
t
t

t
t
t
t
t
t

Now you can play hundreds oj songs us.ng the Buuet SupoN
Music ....t... . The uno l leatu re. a l ingle factory
prDglall'lme'd microp<'QI;U SOf Ie Ihal comes "",l h 20 pre-

t programmed short tunes. By add....g the add,t,onal PROMS I-:":"''''~-''''':'::=-=:::::'':=:'':=;:;==-------------------i
(2706"sl the system can be expanded to play up to 1000
nolH per PROM. J ust Ihlnk a compact elec tronic

t
InsIfumenl Ihal w ,ll p la y dozens. hundreds or even
thousands 01 select io ns Of music The k,' comes "" ,th all
eIeoctronlo; components (len lhe PROM ). and a d rilled .
pl ated and screened PC Board which measures 4" x 4"'. ' .

t The 7 ""att , mplll'''' section is on the s ame PC boa rd and
drives an 8 ohm speake r lnot included). f ,om a whispe, 10
ea. sphtling volume, since the un il wo rll s on 12 voe 0' 12

t VAC" vehicle o r portable ooe,at ion 1$ possible What do
you gel lor $24.957 Enrylhlng bul a . peaker, Ir.n.form.r,
ease, ' wllc hu, a nd PROM. Add it io na l 2708 albums

t conta,n,ng poputer tunes are ava ilable lo r $15.00 ea ch o r
yo u ca n program your o wn PROMS us,ng Intor ma loon
pro v,ded With the kit Ins lrUClions. L,s l$ 0 1available P RO M

t a lbums ere ava ilable on request I Nofe' Unif plays
e/ecl ,omc mus'C one note a f a "me. ,t 's nof po$s,b /e to plil y
chords 0111 melody w,th harmony s,mullllneoosly.J

t ... Envelope conirol il ives decay 10 notes ,
• -Ne.l lu~- le .lu re allows sequenloa l p1.ying o f a ll songst .On boa,d inver1e r a llows s ing le vollage (· 12) ooerancn.

t
t
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D llp ll Y:
Time b••e:

n.. CT.9l) u. 1M ""'"' ~.rutiJe. feature poKkod .,.,...,..,••• o.ilablo lor Ins
_ S300,OO' Ad..II«<I ....... It..y IIlC""k _ ...1ecUOlr pl....n....

_ dip... "'.. uodio.otol' and.~ d pl.~ be*! fu.ncuoa ..lu.h hoIdt lbc

dao.pI.yed """'" after u.. ' SOpalLS removed A ...... 10",H. TCXO " ....
but is ..Hod ..lI>cll y I.,Obe•• ••lIto'._ . beck> "ut WWV.

Option.lly.... in'oruI Di<;ad bollCry I*'k,• • ,.mal lime ban;np", and M "'.....
power Iti~ . t. bi l l11 cryst. 1 ""en lime b....n! nail.bl", The CT.90.
porform""•• yOli can count on!

9 DIGITS 600 MHz $129 95
S PECIFICATIO NS: WIRED
RAnp: 20 H. 10 60J totH .
x ...,tMlJ' Leu thaa 10 MV to ISO MH.

l.aI1IwI 50 M V ... soo MH.
RnoIu........ 0. 1 H. t I0 hUh ' ''''PI

1.0 H, ,6O tot H, '_I
10.0 H. (600 toe H....n~l
9 di..,u. 0 ,." LE D
Slandafil.IO.OOO mH l" l.0 ppm 20-4O°C.
Option.1 M i<:ro- power ""0...0.1 ppm 2O-40"C
&- 15 VAC IjI. 230 m.

~" .,-' ...- " .. .." '"' h _ . •,_ ,M"
<K ' '' _ ,...., ~'''-' '''--.. ''',... "..
00' , ... _ ....... "'• •_..... .."
t: .~~~_ .... ..... ""

7 DIGITS 525 MHz
SPECifiCATIONS;

...~
Sen"li.i'l"

Resolu'""",

$99~IRED
The C T· 70 ~.... the prICe barnet "" I.b qu.aJily frequ.nc~ <:oUJIlen.

DeluIe f"'u"",,,,,h ..; lIt.e. f",quenc~ .anlIO' . each ...."h_.mplilic."o...
du.1...1..".boI. p~ 'ime nd ••1. ac""'~ indlCII''''' m.ke m u",m.n" I
....... TIw *ide freq ~ ......, enablel ~OII 10 &e<:uro~1y m '" lipol.
_ ioo ltuu UHf * ,lIt 1-0""" &CCUIac~- lhor'IOOOI'~ T1wCT·'70 is
lIIe _ 10 ...1 ,..... ...._"'....... -. III the field. lab at hod mack.

PRICE S;
CT-70 ",it«!, I ~'" WIIT ly
cr-70 K , ~ 9Odlyplru .

~"
AC-I AC-.i&pte.
BP-I NICod F*'k + AC-'......

599.95

12.95

' , "!' ~ ,
~ ~ ..-- . 7 DIGITS 500 MHz $79~WIRED

O '. p l. }C
T'me b..o<
Po...,..

flUCE$<
MINI-lOll ..red. I ~ear

" 1IT&nl~ S79 ,9 S
MINI-lOll K II, 90 dI~ I"'I"l
..1IT....y 59 9S
AC-Z Ac od.ple. for MIN I-
100 3 9S
8P-Z N'c.cl p.d .nd AC
odapl••l d w ,. , 12.9~

H. ",·s • haady. _ .. I"'~ ~lC' IbM lIfO"odn _ .......let

r..oc- ..... _Iioo~" pri<:c. TJw MIN I-lOll dona·, ho", the fuU

fr_nc~ , _ at~ ' mpod QOI&ItUn rOllIMi ia luahe' price ,

lor t-oi<" IlF en>M , un·, be bnt ACC'Urote uremen..

<:all be mode f I MHz l the W I~ uplOSOO MHz wi!hueellen, "'I\I''''''~
l'uoushou' lite "'''I'' ar>d the ' '''0 p'e I''''''' Ie, ~ou .. I.." the ..esolu,ion
d....ired Add the niead pack oplion and the MIN I· 100 m..... . n ide ... oddi,ion
lO ~our '001 boo for '·' ... I..... r.. I" · f"'q ...nc~ cbecka and "'plltS.

SPECIFICATIONS:
Il6nF I MHz 10500 MHz
SeftaI" ....}C Leu IIwI. 2S MV
Reoolutiorc 100 Hz (010.. p,.~

10 KH. H..t p~)
7 dl, ' II, 0 .4" LE O
2.0 ppm 2O-40T
5 VDC .. 200 mI

DIGITAL MULTIMETER $99 ~IRED

299S

11995
IUS

51599S

10 M'JOhrn.. DC/AC .<>1..
10. 1' baalC DC .......
. ·C eel.

O.luA 102.0 Amps, 5 range.
0.1 ohm. '0 20 M......m.. 6 ,.nl"

PRI C E %:
CT-50 ....,l'eCl, I y... WlITlnly
CT· S4) Kit. 90 dI~ PI'"
....lITanly
RA-I . rea._ 1daplC' kI.
RA-l ..lftdar>d pre-fIt'lIr&"'

.....:I ( "'tid copy d "'""cr
schematic)

SPECifICATIO N$;
DC! AC -.. 100 ..V 10 I KV.S ..,..es
DOAC
CU lTCnt
R•• ,.tance:
Inpul
impod&llCe:
Accll'IC}C_.

$159~IRED

Tho. 0 104 -700 ott..... po nnaI qu.al .... pnfor-.... •• t.eNo, .. fI<1'CC"

Fnt otdudr-. 26 d,ff , &Pd S fuftn..-. all _~ oR •

"""""" , . .... 1<> .... fotmao . M ...--.u d.tpbye.i .o lao.., )~

.hal, . ~ ,nch LED ,..do<>. "'lIh IUtoman< dKImai pIac ,onwK
pol .."., ......., .nl/<',nJ ,••"on . nJ o~... lood poor...."", up '012 'S(l ~,~..on .11
,.n_. m, k",. n...,ually ROOf- prOO/! T he DM·700 loo k. ...." • h.oJ""".,
) <1 N." k, nl~ A I\.<; . ... WI'" runv........., rct,••".H. " I, 1>0,1 mok", " . n
,J...I .,jJ " "", '0 onv .J>op19.9 S

2,95

S99.95

S PECIFICAIIO N$;
R. nl " 2(l Hl 10 600 MH. TheC T-50 ,• • • • ,..,il. lib bench counl., lh.l will mn.u,e up10600 MH z
s. ..."..'W u ss lh.n 2S m~ La I SO MH z ..,!h 8 dlilt prcciaion. And, one d i.. be.. f..'...." ,.the Retei.e f req...nc~

lAss !han 150 m' 10600 MH z Mapoc,. whICh "'l1li the er.so "'10 . lI>lItal ••adouI fat ...~ I'tte;.cr. TJw
1.0 H. C6O MHz , _ ) .
10.0 Hz (600 MHz ......, ~ .. eud~._-...db...yre<>r..cro.l.oimplc~lOthe
S dillll 0 . " LEO _ ...d . VFO .aulb.. ..~b-.Adodu>ctho _ ......d..p.... . 1lII)

2 0 ...... 2O- <IO°C .ay lim.. the op.... ioa d the C T·50. the .od&ptcr (:Ill be _~_Uy

\1 0 VAC at \2 VDC . ....il<:1wd "" or olf. TJw cr·SO• • <::ountc. lbol can wort. doutH.dutJ'

8 DIGITS 600 MHz

PRICES;
DM700.....-l 1r-".l• • ,
0M-700 Ki~ 90 d.y 1"''''
... ......ll~

AC-I , AC . d. pror
BP-J. Nield pick -I-AC
adapt.rl cha. ..,
MP-I . Probe kll

ramsey elm:IHlnic"5. inc. -- ~
2575 Baird Rd. Penfield. NY 14526 ..- 62

AUDIO SCALER

Fat h ..... . no!u""," audio ......u"'......... m..lIa phe.
UP in frequency.

• G"'.l fo, PL 'on..
• M"llIph•• b~ to or 100
• 0.0 1 H, ...<>IU'1On!

S2995 K"

ACC ESSORIES
Tele""""", ..h., BNC pi S 7.95
H¥ imped&llCC probe, I,.,.. "-!ina . . . . . . . . 15.95
4rw p.o" probe, 1b, . udIo me.'u""""" 15.95
Dj, ecI probe. lI.n..... purpooe u,".. ... .. 12.95
Till NiL for CT 70 , 90. MIN I· 100. . . , .. . . , ... " 3.95
Color bu..' u hb. l li"" un,l, c.o l ib'"~1 coun",
.,,"'11 ,ok". TV " pal, . .. . . . . . . . . . .. . . I. 95

PHONE ORDERS
CA LL 716-5!!6-39SO

COUNTE R PREAMP

For m...u" ng n hr .....k ..""al. /T_ 10 ' 0 1.0Cl0
MH. . Small " ,c, po .J Iov plug ......t".m.,.·' nd uJcJ.

• Fill 2S db gai..
• aNC CotU>eClOf"l
• G.... (0' ...dfiol RF ....ilb pick· up loop

S3. 95 Ki, $.6. ,95 Wired
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Save on
Scanners!
NEW Rebates!

Communications Electron ics: the
world's largest d istributor 01 rad io scan
ners, celebrates Ch ristmas early w ith big
savings on sea-car synthesized scanners.
Electra Company, the manufacturers o f
Bearea t brand scan ners is offering con
sumer rebates on their fantastic une o f
crveteness scanners purchased between
September 15 and November 15, 1960.

We gille you excellent service because CE
distributes more scanners wor ldwide than
anyone else. Our warehouse facili ties are
equipped to process thousands of scanner
orders ellery week. We also export scanners
10 over 300 countries and mil itary instal
lations. Mosl items are in stock lor qu ick
shipment. 00 your Christmas scanner snco
ping early and order today Irom CE!

Bearcat'\'300
Th. Ullima'. Synth.,ized Scanne,!
Lost p rice 5519 95/C E price $329 .00/$20,00 <ebate
Yaur l i na. cost is a l ow $ 3 0 9.00
4--Send, 50 Chenn.1 • S.rvic. S••rch e No
cry,'./acenne, _ AM' Ai,cr." .nd Public
'-nolc. b.nd,. e P"o,ity Ch.nn.1 _ AC/DC
Bands 32·50. 1l8-f36AM. f 4 4·114. 42f·512MHz
The new Bearcar 300 's the most advanced auto
ma tic scannn..g radio Iha t has ever been c rtered to
t he public. The Bearcar 300 uses a bright g ree n
f luoresc en t d ig,ta l d is p lay, so trs ideal for mobile
appl ica tio ns, The Bea rcar 300 now has these
added featu res: Servi ce Search. Display Intens ity
Co ntro l. Hold Search and Resume Sea rch keys,
Separa te Band keys 10 permillock-in/lock·out o f
a ny b and ' Of more eftic,ent service search.

Bearcat" 250
Lst p'>ce 5419 95 CE price $ 259.001$20.00 rebate
Yaur linel cast is, lOw $239.00
50 Ch.nn.', e C,.,.,."••, _a..,ch.s
5'0'.' e R.c.lI. e Digit.' clocli _ AC/DC
Prlo,/Iy Chenn.1 e 3-Send e C.,.,nl F.elu,• .
Freq uency range 32-50. 14 6 ·174. 4 20- 5 12 M Hz.
The Bearcar 250 oe rtcnns an y scanninglunct,on you
could poss,b ly want . W,th push bullon ease you can
program UP to 50 c hannels for automat ic mOnl lor ing
Overseas cuslome's should order tne BeBrcar 250FB
al 534900 each. Th'S mOdel is li ke a Beareat 250. but
des'gned for ,nl erna t,onal Ope'al,on w,l h 220 V AGl 12 V
DC powe. suPply and 66·88 M Hz lOW band ~.age
in$lead 01 32-50 MHZ

Bearcat" 220
L,sl pr>ce S41995/C E pnce $ 259 .00/ $ 20 .00 ..bal.
Your Ii".t cos t i. a low $ 239 .00
Air.,••" .nd public ••,...Ic. mon/lor. Frequenc y
range 32·50.118· 136 AM. 144-174, 420-512 MHz
The Bearca l 220 is one SC anner wh,ch can mon,lor a ll
public service bands p lus the eXc'llng AM aifc,alt band
chan nels. Up to tw en ly trequencies may be scanned al
tne same tome. Overseas customers Should order Ihe
Bearcal 220F 8 al $349.00 each Th,. modei is Ioke a
Bearca' 220. bul des'Oned lor ,nlernaJoana) operal ,on
w,1n 220 V "'Gl12 V DC pawer supply and 66-88 MHz
low band coverage ,nstead of 32-50 M Hz

NEW! Bearcat" 21 OXL
LISI pnce S3 19 951CE pnc. $209 .00/$ 20 .00 rebate
Your I;na. cost i. a low $ 189.00
,. CII."".I•• 3 Sa"d•• Cry.t.II• • •• AC/tJC
Frequency ran ge 32,50, 144' 174. 42 1·5 12 MHz
The Beal ca ' 21 0X L scannong rad< OIS Ihe secondceoer
at Ion scanner thai rep laces the popular Bearca r 210
and 211 It has a lmost Iwice t il e scann,ng capac ity at
Ihe Bearcal 210 wllh I B channels plus dual s<:ann,ng
speed. and a brigh l green uccresceor display

NEW15D-Channel Bearcal3DD

FREE Bearcat" Rebate Offer
Get a COUI'O"~ tor a 520 retlale when yOU PUr<:1>ase a
SNrca' 300. 250. 2200< 210XL 510,ebaleonmodela21 I .
210 and I 80 To gel your r_ ", ma~ Ih,' COU(lOfl wolh you.
ong,nal dill""' ..... " '.:lr" m and IIleBeareal m_ numbe<
Irom the carl on 10 Eleelra You11 _eove your reDllle ,n t""r
to aox weeka, OItar _alid only on purchasea mllde betwen
Seplembe, 15. 19S0 and No_emOO. 15. 1980 All rllQuests
must De postmarked Dy No_ember 29, 19S0. L'm il alone
r"bate per hou""hold. Coupon must accompany al l 'ebale
requesl s and may not be reproduced. Olter gOO<! only in Ille
U.S A Vo<d where Ia-ed O' prOhlDoled by law R"s"l le,s,
compan'M, "Ium and Ofll"n+zal'on~Ih prot lt and non-
prol,' re nol et,goble tor r_te•. Employ_ of Elect ra
Coml>any. Ihe.. ad...ftrso "ll age...:",s. d,SlnIluIOr-s and re
ta.'" '''' o! Baa""., Scan ...... are also not et'lloble lor 'ebales
Please be ....e to send ,n IP\e correct a"'OUnt 100 )'OUr
..,.,n__ Pay l!'Ie ~sl ed C E pr>CfIlnlhosad.00 not deduet the
reba te amounl . '....,. your reN l e wol be sent d..",tly 10)'OU
Irom EIect.a Or~ ..,e"'ved wolfl ,nsulloc_ I PlIl"'1"nlS win
not be QfOC_ed and w,n be relurned

NEWI Bearcat 160
L,sl pnce 527995/C E pr;"e $ 189.00/$ 10.00 rebate
Your fin a l 0:081 ia a law $ 119.00
Ie Cllanne's a 3 Sands. AC only. P,'o,lfy
Dual Sc." Speeds. DI"cl Chan"el Acce••
FreQUeflCy range. 32·50. 144· 174. 440·5 12 MHz
Tile Bearcar 160 presenlsa ne",d,menSlon", scanning
torm and tUflC:I 'On. The keyboard issmoolh. No bullons
10 POnet>. No knobs to lurn. Irnltead. h"Q8f·I'p pads
provide conlrol 01 all scafln,,'O aperahon1. 'ncllJd,ng
OntOt/. Volume and Squelcl'l Green easy 10 'ead
fluoresc ent d,splay.

NEWI Bearcat' 5/800 MHz
rll. wo,ld·. 'i.-.18oo MH~• • c.nn.r!
rrtrs,. a ne ...mOdel. Srt,pmenrs w,11b"9'" '" Decemb.". 1980
lisl pric" S179.95 /C E price $ 1 29.00
• Cry,'.' Cllann.l, ... "-"d, • AC o"ly
F'8Quanc y r~nge: 33·50. 144·' 7~ , 44 0-5 12, 808·87 0 MHz
The 8 earca' 5/800 MHz il the on ly scanner on t he
marke l loday I flal oUers coverage 01 t fle 800 MHz.
publoc se ....e e band and Ihe ol her public S&1'VlCe bands
Individual channel Iockoul Scan Delay Manual Scan.

Bearca~ 5
Lest once S12995/ C E price $89.00
8 Cry.'.' Cllen...l• • .:II ....d • • AC o,,/F
Frequency range. 33·50, 148· 17~, 450-508 104 Hz.
The Bearcat 5 l!l a _aluo-packed crystal lICanner built for
tne scanning profess ional - at a price I fle forst-ti me
buyer can altord. Ind"'duel lockout sw,'ches,

Bearcat'!l Four-Six ThinScan'·
List pnce 5 179.9S/CE pries $ 114.00
F,equeflcy ranIJe. 33· 47. 152·164. 450·508 MHz.
Tile iflCl'edlbie. new Be~rcalFour·Six Th", scee" is Ioke
havioQ an inl ormaJoo" center in your pocket Til lS th<ee
ba nd. 6 cl\;lnnel cry&lalcontroitod scanner hils paten led
Track Tun,ng on UHF. Scan Delay and Channel Lockout.
Meas" r8'$ 2"'. 6'. x 1. Inctudes. ....rx-duckyantenna
Order cry&Ials lor each channel. Made ,n Japan.

NEWI Fanen Slim line 6·HLU
Lrst pnce 5 169.95 /CE pri c. $ 109.00
Low coat e-cllan"el, .:II-und . c e nn.r!
The new Fanon SI,m llne 6· HLU g<ves you S'X c hannels
of crysta l contro lled excitement. Unique Aulomat ic
Peak Tuning Corcuit ad ju sts the receiver f,onl end for
max,mum Sensi tiv'ly ac ross Ihe enl ore UHF band , In di·
vidual channel fockout s W1 tches Freq ..ency f8nge 30-50.
146·175 and 450-51 2 MHz S,ze2'« x6 ' . x t : InocfudeS
rubber dUCky antenna Order cry&laf Ct!f1,hcales Io<each
channel M ade , 1'1 Japan.

NEWI Fanen Slimline 6·HL
LISI prICe 51 4995, CE pri c e $99.00
e-Clle"...' perfo rm. ltC. al 4-cll_"., co,,!
FreQuenq range 30-50. 14(\"75 MHZ
If you don', need Ihe UHF band. gel Ihis model and eave
money Same fl ,gh perlor mance and l eal " res as the
model HLU wnncut tne UHF band, Order crys l a l certn
cates l or each cllanne l. M ade in Japan

FANON SCANNER ACCESSORIES
CH806 AC A,daplefiBalll,ry Cha'ger s 15,00
C.4T-6 Cf,rryo"'9 case to< Fanon w/ 8eIf Chj) $1500
AUC·3 "'u'o Iogh'er lIdaplOf/Ban.,.., Cha.g... 51~.OO

OTHER SCANNER ACCESSORIES
SP50 AC _pter sa.oo
SP51 Bane<y Charger sa00
SP58 C8rryo"O Case tor Be.rc,,' 4-6 Tl'I ,nScan' 512.00
F80E FreQuenc,r O>reclory to< Easte'n US." $1200
FB-W Frequency O,recIO,,/ 1o, Western US,. S12.00
FF D Federal Frequency D"ectory lor USA 512.00
804 1.2 V AA A N,·Cad's lo r ThlnSCan ' and Fanon $9.00
A·135cc CrYSlal certi f icale $3 ,00
Add 53.00 sh<W"'9 for ~II "OCe$$Ori'" orderedal l !'lesamet,me

INCREASED PERFORM'ANCE ANTENNAS
II you ",ani Ihe ulmOSl '" performaflCe Irom yOu'
scanne' . ' I 'sessentoa l lnal you use an exlernal anl enna
We have s.. base and mO!>fle antennas soec,licatty
desogned to< rece...-,"Il alt bands. Order _.460 IS a
magnel mOUn! mobite an lenna. Order ....81 1$ a guller
d ,p _lie anlenna O<der 62 's a Irunk ·l,p mobile
antenna Or'der ....63 's a inoch hole mounl. O<der
• A64 is a .. ,noch snap-on mount. and . A 70 ,s an all band
base stal,on antenna. All anlennas are S3O.OO and
53 00 fo r UPS sll ipping tn Ihe conl,nental Unoted Stales

TEST ANY SCANNER
TeSI any scanner purchased Irom Communicationa
EleClrOnic. · lor 31 daySbel o'e you dec'de to keep ,I. if for
any reason you are not complete ly sat,st,e<!. return ot ,1'1

orog,nal cond,l ,on w,lfl all parts ' 1'1 31 dIlys. tor a p,ompl
'alufld lieU sh,""ng.'fland""O cna,ges and '_Ie O'e,:li1so

NEWIRegency". M400
L'St price S37995/ C E price $259.00
30 Chen...' e Syn'h..lzed e 5erYlce ".reh
Digit.1 clocli • Digit.I tim., e M'loo strling
S••rch/S,or•• P,lol'Jty Ch.nn.1 • AC/DC
f requency fang e: 30-50. 14 4-174. 44 0-5 12 MHz..
The new Regency M 400 is a compact progrsmmable
FM monllor receiver tor use a t home or on tne ro ad.

OTHER REGENCY" SCANNERS
TOuCh Kl00 , $199.00
Touch M1 00 .. 5199.00

NEWI Telephone Products
Elec/'a's cordlellS Freedom Phone does e....ry1ll ing

an ord,nary phone does and more Because ~ OSCQfdless,
you can lake '1 anywhere. inside 0< outsode--orl the
JllItoo. by Ihe POOl, 'n I he ga<age. in Ifle W<>r'<stlocl...even
ne., door a t Ille neigllbor's

Model F F·5oo has ptlSflbullO<'l d'allng. Recha'9",able
ni-cad ballenes ,ncluded. Battery low light. Secure
teatcre. TelescopiC an tenna. Your cost is $179.00.
Model FF·15oo has Ihe same fee tures as Ihe FF·Soo
bu l also incl udes a charger/cradle teet allows the
ah one's handsel to be recharged away f,om Ihe base
slalion. Your COSI lor Ih;s cord less phone is $ 199.00.
Tile model FF·3000 has all Ih.e sl andard reewres
~ e x ce;)l charoer/cradle, plus ,nlercha ngeable lelescop
IC and rubber dUCky antenna- Red,a' feature. Bell C1'p.
Carrying case. Greale. l anoe, Your COSl IS $229 00,

World Scanner Association'"
The WO RLD SC"'N NER ASSOCI...TION ,aSporlSOfed

as a publiC se....see by Com munication. Electronica:
When you )o,n. you'lI receoe a one-year membersh ip
and our Quarter ly news!eller with aca nner ne"'s snd
reatures. You'll a lso gel a wallet I,D. card. art Official
WSA Membership CerMicale, snd me re FREE ctaeet
neo ads for members soyou can contact olher ecaeoer
owners ",hen you want to sail o r buy a scanner, FREE
membersh 'p in Ih" WSA Buye~ . Co-op. Your Co-op
membersh,p "" 't a llow you 10 gel special d ' lICOUnts on
scanners and scanner relaled products. Sinoce Ihe WSA
Buy...'s Co-OP g,ves you group purchaSIng lIO"'.... yOu
can easily pay 10< your membersrllP dues tl\e " "t I ,me
you make a Co-op purchase To join, send $ 12.00
1520.00 oulSlde U S..... l lor your memberslup mal eroals.

BUY WITH CONFIDENCE
To".' 'h. ' a . I• ., d .li".,. 'rom C£ ot any seeM", send
or pnone you, order di'ecl ly '0our Scanner OIOIrit>ution
Cente, · 8e sura to ca lculate your price using Ihe CE proces
,n ih,s ad. M,chigan reSidenl a please add 4% S11les tax.
W" uen purchase orde" are acceOled ltom appro.ed l/Ov'
eonmenl agenoc,ea and moort well raled l irma at a 1ll'lb
.... r<:ha'l)" 10< noel 30 bl lI,"'9....11 sales are sublect 10 a..ila
!>filly ....1""M on llCCeasonea a'e "nal. Pn"".. I...ma and
-'0(;8hOIl8 ar.....t:>tec1 10c"'nge w~hOul not..:.. Qui o!
stock ,Iems _ be pieced on baclIorder aulomalocalty unless
CE OS ,nstruct" dotferer<IIy 1,1I011 J)O"oouets l hal "e MIl .... .
a nu'acIure(......ranty. F'ee capon o! wa...anl_ on
t se Qfoduets are ava'llIb1e Qf1(lr 10 purchase by wn" fIQ 10
CE- Inlernal,onal ordefS are ,n..Ied wllh a $20.00surcnarge
lor spec,al hand l'fIQ in add'hon 10 shipp,ng ehargea, ...It
sh,pments a'e F.O.8. Ann ArbOr , MiCh19an. No COO's
please, Non·ce'hhed and foraign " hecks require Ii _e weeks
!lank clearance

Mai l orde rs to: Com m u n icat ions El8ctronicl~

Box 1002 , Ann Ar bor, M ichigan 48106 U.S.A.. Add
$6.00 per scanne r or phone product for U.P.S.
ground 5hipping. or 512.00 tor taster U,P,S. air
shipping 10 som e locations. II you have a Master
Cha<ge or Vise card. you may call anyllme and
place a crecrt card o rder. O rder tent ree in tile U.S.....
800-5 2 1·4 4 14. II you are outside the U .S. or in
M .chigan. d ia l 3 13-9 94 -44 4 4, Dea ler In q u i r ie s
Invit ed All orde r lines at Commun ications
Electronics · are stalled 2 4 hours.
WSA~ Scanner D,stribution Cenler~ and CE logos are
Irademarks o f Communications EIeclronics~

t Be~ rcal and Freedom Pllona are fede 'a lly registered
Irademarks or Elecl ra Company. a Division at Masca
COrPOral'on or Ind'ana
, Regilncy is a federally reglSIered Irademal1< 01 Regency
Elec/ronics Inc.
Copyright 1980 Com mu"ication s E .ectron i cs~

,,~ ........... D 1!Io. '002 D __."~"'OSUSA,

C. " TOI.L·U ! ! 18OO1 SZ........... _ _ .us ... 1$'11__

We're first
with the best:"
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Intelligibility &
Reliability ~'"

SHURE

FREE '
Personalized
call leiter

• nameplate

fact:
ARMCHAIR
COpy
begins
here!

The NEW Model 444D
For: High/Low Impedance SSB/FM
The Model 4440 incorporates all the tr ied-and-proven features
that made Shure's Mode l 444 the recognized "standard" fixed
station microphone among serious amateurs. The 4440 retains
the Shure-designed, super-rugged CONTROLLED MAG
NETIC!!> microphone element that lets you come across with
"armchair copy'" Its unmatched performance characteristics
include a tailored response for maximum voice intelligibility,
PLUS ...

DUAL IMPEDANCE- (150 ohms) Low & High. Imped
ance selector switch located on bottom of base.

FREE NAMEPLATE IMPRINTED WITH YOUR
CALL LETTERS-Personalized nameplate with your station
call letters.

ALL-NEW WIRING GUIDE-Provides user instruc
tions for wiring the microphone to major manufacturers'
ham equipment.

IMPROVED CONTROL BAR-Shure Million-Cycle
push-to-talk (PIT) improved fingertip action actuates
microphone and an extern al relay or control ci rcuit.

VOXINORMAL SWITCH-Defeats PIT switch, for
VOX equipment requiring continuously "on" microphone.
Located conveniently on bottom of base.

PROFESSIONAL BLACK FINISH- Stu rdy, high
impact ARMO-DUR~ base and microphone case is
rnetalized for RF shielding. It is comfortable to
the touch in any temperature or humidity,
and w ill not rust or deteriorate.

CONVENIENT INSTALLATION
- The coiled cable leads and
push-to-talk switch are arranged
to permit immediate hookup to
transmitters with either isolated
or grounded switching.
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NEW, UPDATED EDITIONS OF OUR FAMOUS NOVICE CLASS STUDY GUID_,E:..:::A:.:N.::D =o
NOVICE THEORY TAPES. r-

• NOVICE STUDY GUIDE- SG7357- Here is a completely new study guide and reference book for the
potential ham. This is not a question/answer memorization course. Electronic and radio fundamentals
are presented and explained In an easy-to-understand fashion, preparing the beg inner for the Novice ex
am. Inc ludes the latest FCC amateur reg ulations, as well as application forms. Easily the best path into
the exci ting world of ham radio ! $4.95.-

• NOVICE THEORY TAPES- CT7300- Startl ing l earning Breakthrough. You 'll be astounded at how
really simple the theory is when you hear it explained on these tapes. Three tapes 01theory and one of
questions and answers from the latest Novice exams g ive you the edge you need to breeze through your
exam. 73 is interested in helping gel more amateurs, so we're giving you the complete set a t ou r tapes lor
the incredibly low price of ONLY $15.95,-
Scientis ts have proven that you learn tester by listening than by reading because you can play a cassette tape over and over in your spare
t ime-even wh ile you're driving ! You get more and more into each time you hear it. You can't progress without SOlid fu ndamentals. These
four hour-long tapes gi ve you all the basics you'll need to pass the Novice exam easily. You'll have an understanding of the basi cs which
will be invaluable to you for the rest of your li fe! Can you afford to take your Novice exam without f irst listening to these tapes? Set of
4-$15.95.-

SPECIAL OFFER! BOTH NOVICE CLASS STUDY GUIDE AND
NOVICE TH EORY TAPES $20.00 ORDER NP73oo.

HANOBOOKS FOR THE HAMSHACK

...1' • WORLD REPEATER ATLAS- BK7315- Completely updated, over 230 pages of repeater listings are
..,f,l" - indexed by location and frequency. More than 50 maps pinpoint 2000 repealer locations throughout the
" USA. Foreign listings include Europe, the Middle East, South American and A frica . $4 .95.

• THE PRACTICAL HANDBOOK OF AMATEUR RADIO FM REPEATERS- BK l l 85- by Bill Pasternak WA61TF (author of 73 Magazines
monthly column " Looking West") Th is is the book for the VHF/UHF FMer, compiled from material subm itted by over a hundred individu·
als. clubs. organizations and eq uipment manufact urers. A " m ust have" for your ham shack shelf. $9.95.
• WORLD RADIO TV HAN DBOOK 1981, 35TH EDITION- BKl l 84- Th is book is the bible of international broadcasters, provid ing the on
Iy author itative source o f exact information about broadca st ing and TV stations world wide. Th is 1981 edition is completely revised, giv
ing comprehensive coverage o f short, medium and long wave, 560 pages of vital aspects of world listening. $16.50.

3 NEW BOOKSI
OTHER STUDY GUIDES

_ ADVANCED CLASS LIC ENSE STUDY GU IDE_ SG10fll _Ready 10 upgrade your
license? To p'evenl 'ela~ ing lhe FCC lheory exam, you need the 73 AdvanclK! tM o<y
gU Ide , SSB, anlen na lheo'y, I,an smilte,s, and e le<:lronics m6as u" ng Ie<:hn ,ques ale
cove red in c etan in lhis easy·l<> follow sludy gU Ide. Spe<:ial mod s and technlq uf"S,
such as RTTY, a ,e also treated. An engineeri~ deg ,ee is not nee S5.ary 10 masle' lile
Advanced fheory _lry th,s bo<;>lo. belore Visiting lhe exa m,ne. ·s o thce' $695' (Pub
lIShed by TA B Boo~s prevIOUS 10 recenl changes in FCC eum materIal.)

• £XTRACLASSLICENSE STUDY GUIDE- $G10l'l0- 8efore going Io<you' 1 ,, 2call, rl
pays 10 Dea masle.- 01Iflol btra class elecllOf>lC$ IheorY Th'S Sludy gUide 's lhe logICal
... lensoon 01 the 7J theorY COU' '''''. " " lhe lheory ......-ssa..,. 10 pass the e_am rS P''''
!leflted. Anlennas . IranS...·"$51On "nes. s .., are diSCUssed. as _ II as noose.ll'opaoallOn,
a rod spec.a liled communlCCltlOn lechniques. This book is rool a classroom leclu.e 0<

memo" za lion gUide. bul ,a l""" a logICal p'esenlauon 01 lhe malenal lha l muSl De 1'1>
defslood before a lle.-npl,ng lhe bua e . a m. Save yoursell a .etu'" Illp 10 lhe FCC a rod
I..,. lhe 73 mell>od h l'SI' S59!>. '

-UN DERSTANDING AND PROGRAMMING MICROCOMP UTERS - BK7382- A valuable addition 10 you, com puflng "b.ary, ThIS Iwo-parl l"''' Includ"'S lhebest ar llcleS lhat hne
appea.lK! III 73 and Kiiobaud MIc.ocomput,ng magazines on me ha'dwa'e a nd soHwa.e aspe<:ls 01 mic.ocompull ng. Well ·kno wn au lho,s a nd well·SlruCl ured le . l he lps lh... ,eade ,
ge l in_ol_ed $10.95 '

' 40 COMPUTER GAMES_ BKl 38I_ Forly games in a ll in n ine diffe .enl ca lego.ies. Games tOf la rge and sma ll s ys tems. and e_en a sec tion on calcula lor games. Many ve. s ions of
BASIC uMld and a WIde va'ie ly o f s y,lam, represented. A mu sl fo r Ihe sertOU S compule. gamesman. $7.95"

' SOME OF THE BEST FROM KILOBAUDlMIC ROCOMpUTING- BK73I I - A colle<:tion Ol lhe llesl arl ,c les Ihal have .1ICenlly appe.ared in K,lobaud! MiCROCOMPUTIN G. Included is
malerlal on the TRS-BO a rod PET syslems, CplM, the llOllOI8Oll5fZB chip.s. lhe A$ R-33 le rm,na l. Oata base managemenl. WO<(1 pfOcessing. le. l edItorS and "Ie S1fuctUfes a 'e coverlK! 100.
PfOQ.ammlng 11IChnIQues arod ha'dcOfe hardwa'e conSI.uchon prOle<:Is 10< """",",s . h,gh speed caSselle Iflt",taces arod TVTs a. ... also "'eluded rn I", s IlIfge lormat. 200 piuS page lld~

1IO.L $10.95. '

• HOIIIIY COMPUTERS AR£ HEREt - BK73Z2-II you want to come up to s peed 0f1 how compulers WO<~ . •. na.d....a•• arod softwllfe ... lhlS ia an e .cellenl book. II Slarl, ..,Ih lun
damentalll arod e'pla ins the c ircu,'s. arod lhe baSiCS oIIl'OQ.amm,ng, along wllh a couple 01 TVT construeliQn j)fOfeCIs, " SCIl·Baudo1, etc. ThIll book has lhe h ,g heSI recommen
(!allonll as a te.ching aid. s..-.St5.'

_THE NEW HOBBY COMPUTEAS- BK7340 - ThIS book la k" '1 from ..Ilere " HOBBY COMPUTERS ARE HER£ I·· "aves oil, .. .tn chapl",S on La rge Sca le In'eg'~I1I()f1 , how 10

Choo"", • mte.oprocesso< c" ,p, . n ,ntrOOUC11()f110 p<OQ.ammrng , to.. COS1 11'O lor a compule.-, com pUler a" thmettC, chec~'ng memory bola.d, . . . nd much. much more' Oorf l m,ss
Ih,S Ir-..dO!JS value! On ly s..- .9!l. '

' UM lhe orde.- c;.ard in lhe bac~ 01 t"" magazIne 0< Itemile you. order on a sepa,ate pOOlee 01paper- and ma,1to; 73 RadtO Bool<shop • ;>ete<borough NH ().J.t5ij. Be .., re 10 ,n
CIUlM Ch8C~ or detailed cred'i u .d in fo<mation. No C.O.D. or~ accepted.• Add $1.00 ha ndling Charge Note; PI,C" , ubjflcl 10 c..... nge on books not published by 73

Magazine , Oueslions raq arding you' o rner? Pie. .... w. ile 10 Cu stome. Se,..ice a t the abovtt add' ess . Please allow 4- 6 w......, fo< delivery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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• BEHIND TH E DIAL - BK7307- By Bob Gro ve. Get more tun out

01 shortwave li ste ning with th is interes ting gu id e 10 rece ivers.
ante nna s, frequencies and interference . $4.95.'
_THE CHALLENGE OF 160-BK7309 - is the newest book in the
73 technica l library , dedicated to 160 meier operati ng. Si Dunn oro
vtces all necessary information to gel star ted on this un ique band.
The au-Important antenna and gro und system s are described in
detail . The int rodu clion contains interesting photos of Stew
Perry 's (the King of 160) shack. This relerence is a m ust for new
and experienced "roc Band" operators. Price: $4.95.'
erc OP·AMP COOKBOOK-BK1028- by Waller G . Jung. Covers
not only the basic theory ottne Ie op amp in great detail , but also
includes over 250 practica l circuit applications, li berally iI ·
tust rated . 592 pages, 5'h x 8'h, so ltbound. $12.95'-
• THE POWER SUPPLY HANDBOOK- BK7305-Need a power supply for a gadget you're bUilding ? In the POWER SUPPLY HAND
BOOK there ar e dozens reaov-to-buno . plu s detailed steps for designing your o wn. There are c ircu its and parts l ists for all kinds o f
supplies, ranging from s imple DC types to highly stable regulated versions. If you need a c ircuit to convert a DC voltage to a higher or
lower voltage, turn DC into AC, or AC to DC-then this is the book you need. With more than 400 pages, you sh ould be able to find ju st
the c irc ui t you need. Wilhout a doubt one of the best power supply source books available, compil ed by the editors of 73. $9,95.'

" SS B... THE MISUNDERSTooO MODE - BK1351- by Ja mes B W,15Of\. S,ngle
Sideband T,ansm,n,o n .. . thouunds 01 uSu~ ,t ""e.y day, ye t il rema,ns one o l lhe
least unde'stood tecets 01 arnataur ra dio . J . B. Wil~n presents several metncds 01
sideband generat,on, amply 'liustraled .. ilh charts and schematics, which ..ill
enabla the ambitious reada, 10 construct h is o wn s id e ba nd generalor. A must lo r Ihe
te<:hn'cally ·se' ious hams. 55.50.'

" MASTER HANDBOOK OF HAM RADIO CIRC UlTS _BK1033 _ This is a n e n
cy<:lopecha of a rnaleur radIO crrcu,ls. gleaned Irom pasl iSSUft o t 13 Magal lne and
c ...e lully seleCled a CCOtd'ng 10 "pphcal,on. You 'll I,n(! many you've _ seen
be'ore . some new 1.. ,sISon I'" tnlld-.><t true, and_.'th.at have bn-n long 'argot.
ten Dul a,. well ..orI flr_,"iI. W-e y()tH ,n l"lISt 'anges I.om ragc t>ew,ng 10
EME, lrom CW 10 Slow-scan TV . I.om OX to counly nets. Ihis h.andbook will be a
..elcome aod, tlOn 10 YOU' S-I\.aCk . S8.9!>. '

• WEATHER SATELLITE HANDBooK- BK73 70 - S .mp le eq,,, pmenl arK! rnetl\OdS
lor 1I"''''ng (lOOlI plClures trom I'" weethe< u tell,te. Ant ennas., reee,ve<S. mon.tors..
tacs.m,1e you can bu 'ld. tracking . "ulom;otlC control lYOU don' l ...... h.a~ 10 be
homel. Or. T<a<;tg,," WB6OQT. $A 9!>. '

• THE HEW Rny HAHDBooK _ BK7J.l. 7_ iS a ne.. eel.t ,,,,, a nd tIM! only up-IO-d al e
RTTY book a~,..lable . The s ta te 01the arl has oo..n CII"ng' ''lI ,ad.cally and lI"d made
en pr""ious Any books aosoiete. It has the latest cecoua. gre a t 10' lIIe ne..come,
and e xpert alrke. S5,95, '

" PR OPAGATION WIZARD'S HAND8 0 0 K_ BK7302_ by J . H. Nel s o n Wfle n
aunspots riddled tfle wo , idwide commun.cal,ons network s o l lhll t g.(O·s. J oo n He n,y
Ne tson looI<ed 10 the p1"nets lor an "nswe ' . TIM! resu lt ..as a tfleo<)' 01p'"""g" uon
toreciJShng b.ned upon inte rplane ta ry "I'g nmenl Iflat made ttle author I"" mosl
reliable lore<;;1.stll' ,n A",....ic;a loday. T.... _ prlWldeS a n enhghlenecl look at com·
mu nlC;11l0ns paSI. P'~I . a<><J IUl u.e , as well a s leach'ng the aft at pr-"""g,,11OrO
forllCasllng. $6,9!> •

-~.-

_OWNER REPAI R OF RADIO EQUIPMENT_ BK1310_ F' a nk G lass K6RQ s ha,es ove'
40 yea ,s 01o perating. se rv,c ing, and des'gn upenence in Ih,S book ..hich ra"lle!! Irom
t... elementary 10 "'e lI,ghly tecnnical .. ,itten 10.- the top e"il'.-s In the held, It is .." t·
ten in narrati"" s tyleon ttle subjecls ot e lect.onoc se<Yocing, how componenlS WOf1<, a nd
how they a,e cornbu>lld 10 pt'OY><Ie communlC-&llOf\ eQuipment . ThIS book ..,II hel p you
under'sta<><J ltle conce pta ._,ted 10 set'o'ICe you< own Slal oon 8ClU'pment. S1.\'I!:i.·

• TOOLS' TECHNIQUES FOR ElECTROHICS _ BK1J.18_ by A. A. WIC~S '5 an
easy·to-undetsta<><J _ weuten lor lhe beg ,nn ,ng ~ 'I bu.lder a s ..ell as I"" e"
peneneed hobby'SI. II has numerQUs plClu ,es a<><J descnptoons 01 I"" u 'e and cor
recl ..ays 10 us.e NS'C and spec,a l'~lId loots lor e lectronIC P'01l1Cls as we ll a s
spec,aliled mela , ..ork,nll loots a nd I"" Che mIcal a,ds ..htC h are used ,n ,epa"
shops 1-495. '

. THE CONTEST COOKBOOK- BK7308_ re . eals the sec'els o llhe contesl win·
ne,s (DomestiC, OX and a pecla lly con te st s). comple te w' th phOIOS and d,agrams a t
equIpment used by the to p sco,e rs, F'nd OU I flow 10 m a ke 150 contac ts in one hou '
S59!>.'

-uee I.... _ card in ..... baock d th", maoanne or "....,,,e your _ on a separale PIeCe 01paper a <><J ma,llo : 13 RadIO BookI-l\Op • PeterbOtOugll NH 03A!>8. Be su.. to ,n.
e lude cIIlICk or <iel:a,led c t«!.. can:! ,nlormahon No C.O.D. or""', acxepllld. • Add Sl oo _'no charge. "«)I", Prices subpact 10 et\aflOe on _ , I'lO'I pubI'SIIeCI Dy 73

Magaz'ne Questions ,~tding yo..- orde<" Please ..nle 10 C<oSlome< Sernce alltle above Ioddtess. Please allow .-6 ...eei<s lor OlOIi--V

FOR TOLL FREE ORDERING CALL 1-800-258-5473



===== TEST EOUlpMENT= = ==:

_ flF AND DIGITAL TEST EOOIPMENT YOU CAN BUIL O- BK'~ _ RllltI",t. function.
s.QUilre ...ve getMll'a1ors. ~aflable It>ngth pulse gene<alO1s _ tOO kHz mar'llf!< . ,-I and rl
"weep gene.r.'OfS, audio OK. af lrt "'9 nal, nrec 'or, '''6 MHz .,.n'_..... dlg"., ,,,aoouIS
lor count..... _.u,1 count",,,, pres.caler, tnoemwa... onele< . elC. 252 pages. $5.95.'

• VOL I COMPONENT TESTERS - lB1359 - ... how to buIld t••nSlslor testers (8l. dIode
les'...." (3), lC '"Ieo-s (3). .-ottmelats and VTVMs (9). ohmmeters (8 d rlter"n' kinds\. IndUC'

tance (3). caPK' ly191. a measurement , CI~'.I c hecl<ino 161. tempot<alu'e 12). au,af melera
'Of the bhn.J p,at>d an sons 01m'S«lllaneous dilll. on mel","" . _. ...s,ng them. maklnll
them mQ/e _phI". mak""ll s l andards. '"Yaluable tlOOI< . $4 .95.'

a VOL II AUDIO FREQUENCY TESTERS - L8 1360 _ .•. Jam packed Wi th all k inds or
audio f'eQuency l eSl eQuipment. II you',e '''10558. RTTY, SSTV, etc .• this boo!< is .. must
lor you ... 8 good book '0 ' hHi addicts ann e.penmente<S, lOO! $4.!¥.>. "

. VOL. 1V IC TEST EQUIPM ENT - l B7362 - Become a trOllblllsllootlng wizard ' In this tOll'thvolumllOt the
73 TEST EQUIP MENT LI BRARY are 42 homll construc tIOn projec ts lor build ing test equ'pment to work
with YOUf ham $1aHon and in servicing digi!al equ,pmenl. Plus a cumulahve inde" 10' all lour volumes to '
the 73 TEST EOUIPME NT LIBRARY. $4.95.'

-

. VOL. III RADIO FREOUEN CY TESTERS - l B736 t _ RadIO f'equency waves, the common denomInator 01 Amateur Rad 'o. Such itemsas SWR, antenna im pedance, lone
,mpedance, rt output aM held strength: detailed instruchons on testing these ,tllms inc ludes sectIonSOn s'gnai generators, crystal calibrators, g"d dIp oscillators, no,se
lIenera tors, dummy 1000ds and much more. $4 .9!>. '

==Tlu well-reuipped JtAM sJtAck= =

NEW!

.'
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•

The u'1agic of

CHam CRadio

. TH E MAGIC OF HAM RADI0 - BK7312 - by Jerrold Swank,
W8HXA begins with a brief history 01 amateur rad io and 01
Jerry's invo lvement in it Part 2 detai ls many o f ham rad io 's
heroic moments. Hemoom's close ties with the continent of An
tarct ica are the subject of Par t 3. In Part 4 the st range and
humorous sides of ham li fe get their due. And what 01 the
future? Part 5 peers into the crystal ball. $4.95. ·

. A GUIDE TO HAM RADIO - BK7321 - by Lar ry Kahaner
W B2NEL. What's Amateur Rad io all about? You can learn the
basics o f this lascinating hobby with this excellent beginner'S
guide. II answers the most frequently asked questions in an
easy-going m anner , and it shows the best way to go about get
t ing an FCC license. A Guide to Ham Radio is an ideal Introcuc
t lon to a hobby enjoyed by people around the world. $4.95.'
. HOW TO BUI LD A MICROCOMPUTER-AN D REALLV
UNDERSTAND IT - BK732S - by Sam Creason. The elec tronics
hobbyist who wa nt s to bui ld his own m icrocom puter system
now has a prac tical " How-To" guidebook. Th is book is a com
b ination technical manual and proqra mminq gu ide that takes
the hobbyi st step-by-step through the deelqn. construction ,
test ing and debugging of a complete m icrocomputer system.
Must reading lo r anyone desiring a tr ue understanding of sma ll
computer systems. $9.95.'

• LIBRARY SHELF BOXES - These sturdy wh ite, corru gated, c nrt-r esrstant boxes each hold a full year of 73, Kilobaud Micro·
computing or 80 Microcomputing. With you r order, request self·slicki ng labels for any of the fo ll owing: 73. Ki lobaud Microcom
puting, 80 Microcomputing, CO. OST, Ham Radio, Persona l Computing, Radio Electronics, Interface Age, and Byte. Order 1
BX1000 -for $2.00 ' ; o rder 2·7 - BX2002 - for $1.50 each ' ; order 8 or more - BX1oo2 - for $1.25 each ' .

.-------- - ----- -,

.aSL CARDS - 73 turns out a fantast ic
series o f aSL cards at about ha ll the cost
of having them done elsewhere because
they are run as a f ill·in between print ing
books and other items in the 73 Print Shop,
250 Style W-OW0250- for $8.95· ; 500
Style W -OW05OO - for $13.9S' ; 250 Style
X - QX0250 - fo r $8.95' ; 500 Style X 
QX05OO - for $13.95" ; 250 Style V -QV0250
-for $8.95' ; 500 Style V-QV05OO- for
$13.95.' Allow 6·12 wks. for delivery.

W2NSD/l
-_.__._- swre '{

•"',.n.'."11

Style W

• BACK ISSUES - Complete your couec
non : many are prime coll ectables now.
cl assics in the field! A full coll ect ion is an
invaluable compendium of radio and etec 
t-onics knowledge !

Single back issue-STOOOO
$3.00 ";
25 our chOice-ST25OO- $12.oo ";
25 your choice-ST2501- $25.00 ·;
5 your cho ice - STOSOO - $8.7S";
10 your chOice- ST1000 - $14.00. "

.FREE BACK ISSUE CATALOGS are yours
for the asking ... spec ify 73 Mat;azine and/or
Kilobaud Microcomputing back Issue catalog
when you send you r name and address to us
on a postcard .

'7'e MAGAZINE
.~ BINDERS

• Preserve and protect your co llec tion for a li fet ime! Order these handsome red b inders
with gold lettering. $7.50 lor 1, 3 for $21 .7S, 6 for $42.00. (Postpaid within USA, please add
$2.50 per order out side USA.) Check or money orders on ly, no phone or C. O. D. o rders. 73
Binders, P.O. Box 5120, Philadelphia, PA 19141.

'Use ttle O<dm car<l In ttle bac~ at 'his m-oaz;ne or ill.m oze your Ofdel' on a separate pieCe 01paper and ma,' to: 73 Radio Bookshop • F'etertlofough NH OJ.456. Be $Ure to ,no
clude c;heC~ Of doMa,ted cred,t card info<matiotl . No C.O.C. OfdeJS accepted. • Add SHill N""'ing charge. Note: Prices S<lbjotet to Change on book.s not publ,shed by 73

Magazine. Oueshons r"9""'ing your ordef? Pleaw write to Custome< Senrice at the above address. Ph.,ase allow 4-6 weeks for delivety

FOR TOLL FREE ORDERING CALL 1-800-258-5473



.THE GIANT BOOK OF AMATEUR RADIO ANTENNAS- Wit h the
GIANT Book 01 Amateur Radio Antennas- BK1104- by your side,
antennas will become the least of your worries. Over 450 pages of
design Ideas, theory and reference data make th is book live up to Its
tit le. The 7 chapters cover everything from basic antenna theory
th rough designs fo r DIY accessories, as well as dozens of antenna
designs. Whether planning to build or buy, design or admire, test or
enjoy a ham antenna-this is the book for you. From the editors of
73; published by Tab Books. Hardcover $12.95.'

.73 VERTICAL, BEAM AN D TRIANGLE AN TENNAS - BK1069 
by Edward M. Noll W3FQJ . Describes 73 d ifferent antenna s fo r
amateurs . Each design is the result of the eutnors own ex.
periments covering the cons truction of no ise bridges and antenna
line tuners . as well as methods l or measuring resonam treoue ncv .
velocity lactor, and standinq-wave ratios , 160 panes. $5.50.'

• VHF ANTENNA HANDBOOK- BK7368- The NEW VHF Antenna
Handbook details the theory, design and construction of hundreds
o f differen t VHF and UHF antennas . . . A practical book written lor
the average amateur who takes joy in building , not full of complex
formulas for the design engineer . Packed With fabulous antenna
projects you can build . $5.95.'

I

The CIANT Boot
Of Amateur"--

•

. 73 DIPOLE AND l ONG ·WIRE ANTENNAS- BK1016 - by Edward M. Noll W3FQJ. Th is is the first collection of virtually every typeol
w ire antenna used by amateurs. Includes dimensions, con figurations. and detailed construction data lor 73 different antenna types.
Appendices describe the construction of noise bridgeS,line tuners , and data on measuring resonant frequency, velocity fac tor, and
swr. $5.50. •

•

• PRACTICAL ANTENNAS FOR THE RADIO AMATEUR- BK1015
- A manual describing how to equip a ham station with a suitable
antenna. A wide range of antenna topics, systems, and acces
sories are presen ted giving the reader some food for thought and
pract ical data for construction. Designed to a id the experienced
ham and novice as well . Only $9.95.'

• TTL COOKBOOK - BK 1063 - by Donald lancaster. Expl ains
what TTL is, how it works, and how to use it . Discusses practical
applica tions, such as a digital counter and displ ay system, event s
counter , electronic stopwatch, digi tal voltmeter and a d igit al teen
ometer . $9.50.

• CMOS COOKBOOK - BK1011 - by Don lancaster . Details the
application 01 CMOS, the low power logic family suitable for most
applications presently dominated by TTL Req uired reading for
every serious digital experimenter! $10.50.'

.TVT COOKBOOK - BK1064-by Oon lancaster. Describes the
use of a st andard television receiver as a microprocessor CRT ter
minal. Exp lains and describes character generation , cursor con
t rol and interface information In typical, eesv-to-uncerstenc lan
caste r style. $9.95.'

• RTl COOKBOOK- BK1059 - by Donald Lancaste r, Exp lains the how and wh y 01RTl (Rests tor-Trans tstcr l og ic) and gives design
information that can be put to practical use. Gives a multitude 01 digital applicat ions ranging from the basi c switch to the
sophisticated counter, 240 pages; $6.50.'

"OUTRAGEOUS"
2S+ WPM - CT7325- Tl'lis is I i'll! l ape l or
l l'lal small ~roup 01 o..eracl'l, ,,,,ing l'Iams
""'0 ...-Quldn I be con t f!f1110 s,mply H I'S' y
Ihe code requirements ollhe Eotra Class
license. II's I I'Ml l oug llesl lape we 've 001
and we keep a permanent h ie oll'lamS wl'lo
fl,8ve m.asl ered ,t lei uS know wilen you " e
up 10 speed and we' l l 'nsc"be your name
in 73's CW " liall 01 Fame "

"COURAGEOUS"
20 + WPM _ CT7320 _ Code 's wl'lat gelS
you ...""" you 00 10< the Eol ra clan I~

cen se. It is IlO emba<ras.slng to p,t,n ie out
jusl becaluse you d,dn'l p.epale yourself
...-,tl'l tl'lls lape. Thovgl'l this is only one
wo<d tasl e" tl'Ml code !'OUPS a'e IlO dilli
cutl l l'lal YOU'l l aimoSI all ssleep copy-,~

the FCC Si ull by comparison ,Users report
t l'lat Il'Iey can' t beha..e he... easy 20 per
reall y is witl'l tl'llS l ant astic one hour l ape,

"."

"BACK BREAKER"

Any FourT_pH For .15.951"
M .95 IEechl "

( 1)~00E COURSf)

~1.J CODE COUIlSE . J
il£OCJ 1tJ I

"THE STICKLER"

73 CODE
TAPES

"GENESIS"
5 WPM - CT7305- Th is is Il'Ie beginning
lape 10' people wl'lo do not know Ihe code
at ai l, Ulakes tl'lem lhrougl'lll'le 26 le\1ers,
to numbers and necaasary punctuation.
ccm ptete with practice e..ery slep 0111'11'
way USing the na...-aSI blitz ISSCl'linl 18C1'I ·
n'Ques, It IS aimosl m i'acu lous ' n one
l'IoOu' many people- inc lud ing kids 01 ten
_are aDle 10masl ", I I'Ml code. The ease 01
~ni~ giY9S eceueeece 10 beg inners
'N!lO migl'll Ol llllfw'se drOll OUI

·0 \-----'

SSTV

sstV
\i.--- .~

-. ~
SST\I

~ 7 ~,.- ,ft;

-

1+ WPM - C IIJ06 Tl'liS is l he pracl lU
ISpe 10< Ii'll! Nov,ce and Tecl'ln ician I~ 13+ WP M - C T1 3 13 - Cod e groups
een..s. II is made up 01one solid l'lour 01 sga,n. al a br,Sk 13 per so you "'-," be al
code, sent allMollieial FCC standard (no ease when you ,il down in I'onl 01 Ihe
Ol l'ler tape we·..e l'Ieard uses tl'lese Slsn· SI".",y·eyed go..",nmenl inspector and l'Ie
da'ds, so many people tlunk Ihe code 51arl S sendinll you .plain language al only
...-hen Il'1ey are suddenly -under pressure 13 per , You need tl'li S ...Ira marg'n 10ever
-taced wil l'l c haraClers sen' al 13 wpm come the pa nic whlCI'I is universal In Ihe
and spsced lo r 5 wpm), This t ape is nOI l esl si lualions. When you' ..e spenl your
memorlzabl.,. unlike Ihe zany 5 ...-pm lape. money and lime 10 lake the test . YOU'll
since Il'Ie code g'oups a.e entilely random thank l'Iea..en s you l'Iad Il'I iSback ·brea.l~
Cl'lalaelers senl in groups o t Ii"'! . lape.

·Usel'" Ofder card NIl". back of I I'I,s magallne 0< .lemiZe )'<IUI oroer on S s.epa.ste pltlCe 01 pape< and m.a,' lo: 73 RadIO BooI<st>op • Pelerllotougl'l "'Ii Q3.t!)8 Be su'e 10 ,n
clude d>ecl< Of <:SMa,1ed c<ed,1card intorm.ahon, No C.O.D. o<ders accepted • ...dd SHID N1ndhng Cl\afge Not,,, Poe" subtec1lo cI\ange on books not pUb liShed Dy 73

""~one .~Ioons rega ro,ng)'OUl orde<1 Please ...-nle 10Cuslomer $ervlce al troe al:lO'oe addIess. Please a llow . -6 ...-ee"", tor del,...,..,.

'--L O •

• SLOW SCAN TELEVISION
TAPE-CT7350- Prize-w inning
programs from the 73 SSTV
contest. Excellent for Demo !
$5.95.•

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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"""·h. n.....1 "''''' I''"",nl> fur """'put,-, J• • ~>le.

.,ldkl I""opk, ....ms. robot blllld..n. "J.i:
mmt.-n. 0""" we <1",. . ......-1< , (;._a) '
11""0 Coop.. 2ll3II "c.44th A"" .•~ CO
1lO'211.~.
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B = DIffic ult circui t thi s period
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Columbus 011
.-\11 m.l"" ht-.ndo. .....'u"'" in 1I.. I><~I and
""'-I ham '1'.... "" mih around , Con-.. In.nd
IwL.I ItIP kr.~.. I~~,.... "Xl 1>< ,.,. t 'ni,'r 1
"ma'....R.d;'-. I"" .. 12110 Aida DT.. R<-.nold...
b,,~ ({:.oI"m"""l O il ~JOf>II. !;l;6.4:l:fi7.

Houston TX
E.l'erI .....nh·r" 1"', ,",,,...\ EIrr.'1 rurOC and rIlt'

chang "'''''V..,..n~, for ",>m~I... p,,"pl<'.
a"dlO 1""-'1*'. .... n... robo.. b,,,l<Io!n. "'-l"'1i.
men'"". 01"""'" da)~ a " ....k. c'_a" EJo<o.
UUIico I... .. IJ9:J2 Cl............ Ilouotnn TX
77063. 1l78-1i375.

DEALERS

San Antonio TX
Cornt:JloW 2 ".) ohop. Call 0..-.
" -yg.. Sdli~ "- Sp<ciali<t>. " ..nil.
~ Bird. 11\ n. Standard """"""",.
born. GftuI.... llrnr). eu.hCraf•. Oirl«-t....
H...u.r. 100\1. \ltl . S y" , S........ S".n. Ttm
PO. Ten-T ... and nl......~· 6< Equip
_ Co.. I"".. 2317"ann' ado...... Ro.d. San
Anlonio TX 782I J.734- .

You r company 111/7Il1' and mffl~agt'

can crlll fai" u/l lll 25 uiords f or as li/ 
fie as $15() YI'fl rly (prepaid). or $15
per rrllm th (/l repauJ lI liI/rterly). N o
m e'lltil)ll oj mail-order bl~~ 'lffl~ or
area code IJf'TIIl i tled. Dirm ory text
and paylll('nf mud reach "', 00 da!p
in adl:(JlI("e oj publication. For n ·
ample. adt·fTfi.~n~ lor the March u
.mf" mu.,1 be in our liands by January
l~t..\fail to 73 .\ Iagazitte. Peter
borough X U 0J.I58. A TT~' .. Xoruy
Ciampa.

Laurel ~ID
Krmo..-.d. Dr.b. 100\1. T..,.T s...n.
Ot-nIn... T...."" and ,......-
Aloo rom",,_ ~ AI'I* .nd f:'id\ , n...
Cam... (:.ena... I"".. L.wd PIaza-R', IlIi'!.
Lautd MO 2QlIi 10. 792-ll6OO.

Boise ID
"-d,,·n. "- mid" n. " m<"<"O. AHIlI.. Jl,&W.
C.Uh"ok. Colli",. CmhC•• fl . D"n'IOn,
li<bllrr . ICOM . Jim-Pak. KDK. M~~ . v ee.

~ll..;'ia~~I~'iJ:"il~=:
11oO.. II) mOIl. Ilo>h"~ UI.-~.

TerTI," Haute l:'\i
l ..... ....m hradc/......n.... Ioooo'...,J in ItIP ht-a11 of
•t.. mid"<5l 1 ,.""'. EIooct.....o. I"".. 438
~ Shoppin,v; (:.en...... " .0 . 11m 200I.
T....... l la" ... I ·i(47~. 238-1"';1;.

littleton MA
TIl(" h.m .I' '''''"f N.E. " '~, ('.Il " ·1,, "", K",,·
",,,aI. ICO\1. " 'ibofl. Y."", . [)<'nT ,on, KI.M
ampo. MoW ."'il~"'" & ,,·,Ilt............ Wh;'IIr•
•ada,~,"""",. Ilea n..l. """"'n<).•nlrn..... I,,·
I.......n . W;Iooo. 1l",' Irr. CAM Tl:JA :O\1
I"". ( :..rnmunica"'- 6< EIooct,.,.,;.,., 67S t ;....'
Rd ,. ,u. 119. Lilllrtcn "" 0 1<WI.~,

Columb~ GA
U~'lriW()()D_ l '"'E.~U-DRAK}:

~ ... ..ut-, ""' OIl l a nla.<tr al1Ult ..t.",,-.
moml " ,. , llOlt...... it In Ixi;.-. U1 R"";'-
Wh"le... lr. l!(I12 "-,,hum A,'eO"" . Colum"""
r; "- 3 l!fIlli. $Ii I· 7(WIO.

Pn."!iton ID
!lola Wl\':'l\' -l. '- d I~_ St, .-i nI Am.-
...... c..r in I..... I ntain W"" .nd .tIP
&.t .....".. Call fer all ", "-m .-.do
!lola Dioo~ 7S So. SUo r_ III
83263. !IS2-OI!3O.

25 26 27 28 29 30 31
F G G G F F F
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cal_1ov 
BK1018

srocoo
sresoc
srcecc
ST1(l(X)

ST2501

BI<.7307

BK7309

encos
crtece
CT1313

en".
CT1325

CT7394
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BK 7381

B1<.7304

8K7322

BK732!)

BI<.1028
BK7312

Item Pt1«

73 DIPOLE & LONG WIRE "'NTENN"'S

........ ..._ " .. ...... ...•....... .$ !).50

73 BACK ISSUE $ 3,00
73 BACK ISSUES_250URCHaICL $12,00

731lACK ISSUES-5 YOUR C"'OICE.$ 87!)

73 B"'CK. ISSUES-l0 YOUR Cl-lOICE
....._ _ _ _.._ _ _ _.._..$ 14.00

73 B"'CK ISSUES-25 YOUR C OICE

.................. , $25.00

BEHIND T E DI L $ ~ .95

CH LLENGE OF 160 $ 4.95

CODE T PE_5 WPM $ 495
COOE T"'PE -8+ WPM .•._..__ .$ 4.ll!I

COO£ T"'PE- 13 + WPM.._.._ __.$ 4 ll!1

CODE T"'PE-20 + WPM $ 4.ll!I
CODE TAPE- 25+ WPM $ 4.ll!I

CODE TAPES (ANY FOUR ABOVEI $15.95

THE CONTESTCooKBOOK $ 5,95

'-O COMPUTERG MES _ ,$ 7,95

GI"'NT 800K OF AMATEUR RADIO
...NTENNAS.._ .._._..._.__~....._._..$12.ll!I

"'088'1' COMPUTERS ...RE "'ERL__.$ 4ll!1

HOW TO BUILD'" MICROCOMPUTER &
REALLY UNDERSTAND IT $ 995

IC OP MP COOKBOOK $12.95

M"'GIC OF AM RADIO $ 4.95

Cat-'<>!l '
BK1033

B1<.7340

CT7300

BK7310

'''305
BKI015

BK1302

OW02S0

OWOOOO

0""'"
0',,",
0'1'0250

0',,",
BI<.10U

B1<.7347

BK1~

BX1000

BX100l
BX1(102

BK7351

CT7350

501081

1_ Pnc.
M"'STER H"'NDBooK 0 1' AU R DIO CIR·

CUlTS $ 8.95
THE NEW HOBBY COMPUTERS $ . ,95

NOVICE THEORY TAPES $15.95

OWNER REPAIR OF RADIO EQUIPMENT
._._••_ ......_ _ . _ ...~ ••••••••• • __•• M •• _ •• • • _ _ .. · $ 1.95

POWER SUPPLY ......NDBOOK..._.._ .$ 1.9!'>

PRACTICAL ANTENNAS FOR T"'E R"'DlO
AM TEUR. $ 9.95

PROPAGATION WIZARD'S HANDBOOI<.

............... .._ _.._ $ 8.95

est, C"'RDS_STYl E W- 250 $ 895
aSl CARDS_STYLE W-500 $13.ll!I

QSL C....RDS-STYLE X- 250 _._._.$ 8 ll!>

a SL CARDS-STYLE X- 500 _._ $13.ll!I

aSL C RDS-STYlE Y- 250 $ 8.ll!>

QSl C RDS- STYLE Y-500 $13,95

RF & DIGITAL TEST EaUIPMENT $ 595

RTTY H NDBOOK $ 5,95

RTL COOI<.BooK _ _._..$ 850
S"'ELF BOX- l.._ .__ __._.__.._ .$ 2,00

Sl-IElF BOXES-2·7..._ _ ,$1.50 each

S"'ELF BOXES-8 ANDUP $l.25each

SSB THE MISUNDERSTOOD MODE..$ 5.50

SSTY TAPE ,............. ...$ 5.95

STUDyGUIDf - DV,CLA.SS $ 8,95

Calelov _

00"""
SG7358

SG1351

LB1359

LB1360

LB7361
LB1362

B1<.7348

BI<.I063

BK 1064

"'''''
BK1069

B1<.7366

BI<.7370

II.... Price
STUoY GUIDE- EXTRA CLASS._ $ 5.95

STUDY GUIDE -GENER"'l CLASS $ 5.95

STUDY GUIDE- NOVICE CLASS $ . ,95
TEST EQUIP LIB V1 -COMPONENT

TESTERS_.....•.•..•.....-__ __ $ 4.115
TEST EQUIP LIB V2- AUDIO TESTERS
_ _ _ .•..•._._._ ._.__..$ 4.95

TEST EQUIPlIB V3-RADIOEaUIP..$ 4,11'5

TEST EOU.P LIB Y4- IC TEST ec $ 4.95

TOOLS & TECHNIQUES" $ 49!)

TTL COOKBool<. $ 9.50

TVT COQKBOOK. _....•........._ ,$ 9,11'5

UNDERST"'NDING & PR()3RAU MING
MICROCOMPUTERS.__.._ ..._._._...$10 95

VERTICAL BEAM & TRI...NGLE ANTNS

....... ... ................... ........... ...... ................. $ 5.50

VHFANTENNAHANOBOOK ,$ 5,95

WEATHER SATELLITE HA NDBooK.$ .,95
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Reader Service: Return this card to receive ful l information on the
product s advertised in this issue. Refer to the ad. You will find num
bers near the logo of each advertiser. Each repre sents the adver
tiser'S individual Reader Service Number. Ci rcle the corresponding
numbers on one of the cards on this page, include your name, ad
dress & zip, and drop in a mailbox. In 4-6 weeks you'll hear from the
advertiser directly.

This card is valid until March 31. 1981.

Please help us to bring you a better maga
zine-by answering these questions:

l. What is your age?
o A. under 18
o B. 18-22
o C. 23-40
0 0. 41-60
o E. over 60

II. ARRL
o 1. Love it
o 2. Don 't care
o 3. Hate it

III. If you are not a subscriber
please circle number 500.
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THE FT·207R HANDlE CHECKLIST

•

D TA-2 telescopic whip antenna
D YM-24 speaker microphone
D LCC-? leather case
D FSP-l external speaker
D MMB-l0 mobile mounting bracket
D FTS-32E CTCSS/burst encoder
D FTS-32ED CTCSS encoder/decoder

D NC-1A
D NC-3
D NC-9B
D PA-2
D FBA- l
D NBP-9
D FEP-l

l 5-hr. desk charger
4-hr. quick charger
wall charger
mobile battery eliminator/charger
battery sleeve
battery pack
earphone

•

Price And Specmcaticns Subject To
Change wnbout Notice Or Obligation

What more could you ask for?

V&~~~ ~
The radio. v 1280

YAESU ELECTRONICS CORP. 6851 Wallhall Way, Paramount. CA 90723 • (213) 633-4007
Eastern Service Ctr., 9812 Princeton-Glendale Rd.• Cincinnati. QH 45246 • (513) 874-3100



An incredibly compact, full-featured, all
solid-state HF SSB/CW transceiver for
both mobile and fixed operation . It
covers 3.5 to 29.7 MHz (including the
three new Amateur bands!) and is
loaded with optimum operating
features such as digital display, IF shift,
speech processor, narrow/wide filter
selection (on both SSB and CW), and
optional DFC-230 digital frequency

cont rolle i..Tne 'TS' 130STLinS"tiigfiljower
and the TS-130V is a low-power version
for QRP applications.

Ask your Authorized Kenwood
Dealer about the compact, full-featured,
all solid-state TS-130 Series.
NOTE : Price. soecmcauons sebree: to change Without nonce
and obligation

~~~~r~L~£lD
TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT I COMPTON, CA 90220

, - _..-
• .-c:J ii.C;.

,~

• 1 - " ..

- " ..,;.:-;. _ . ..er.- _ . , ... ,
• ~.::.:..~~:' "' -

••

Optional DFC-230 Digital
Frequency Controller
Allows frequency con trol in 20-Hz steps with
UP/DOWN microphone (supplied With DFC-230).
Includes four memories (handy for split-frequency
operation) and digital display. Covers 100 kHz
above and below each 500-kHz band. Very
compact.
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