


Is this
the world's finest

Amateur linear amplifier?
We think it is... and we think you'll agree with us.
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2K ClassIC and 3K ClassIC
p,ctvred abo••

Ever since we made our first Amateur amplifier almost 20 years ago, our goal has been to make the finest ,
most ru gged and reliable amplifier possible. Now with the 3K Classic we have accomplished this. It
contains all of the famous Henry amplifier features plus the magnificent 8877 tube, rugged heavy duty
power supply components and advanced antenna switch relay for semi break-In on CWo This is the
amplifier of every Amateur's dreams! S"b/ecIIO FCC type acceptance

The 3K Classic/X with heavy duty power supply and 10 meter operation is available for sale outside the
USA where FCC type acceptance is not required.

~07/72K CI . The 2K ClassIc re~resents the culmination of years ot
l!:::!//iP aSSlC experie nce In developing, manulaclurlng and Improving

the 2K lerl es. It remains as always a "workhorse", engineered and built to loaf along al full legal
power lor days or weeks without rest. A look Inside shows why! It I. truly a MClassic M amateur
amplilier, Heavy duty , top quali ty componenl. along with lis rugged construction assures you
Irouble Iree operation. It will pu t your signal on the air with greater strength and clarlly than
you ever dreamed possible. The 2K Classic operales on all Amateur bandl , 80 through 15
meters (export models Include 10 meters). Price $1295.00

.2fi/J IKD 5 ...Another line member 01 Ihe famous Henry Radio 'amlly of superior
!::!//II" - ampli fiers, And we're .tlll convInced th.t It's the world'. flne.t llne.r In

III CI.I L Tha 1KO-5 was deslgned lor the amafeur who want. tha quality and dapendabUlty of the
2KD-5 and 2K-4, who m.y prefer tha Imaller.lze,lIghter_lght and lo_r prlce.nd who wlU ..tIIe
for all" le Ie•• power. But maka no miliaka, tha 1KD·51. no slouch. It. 1200 wa" PEP Input (700
wa" PEP nominal outpull along with ItI .uperb oper."ng ch.raclerilllCI wllI.tllI punch out cla.n
pow erful .lgn. I.....lgn.l. you'll be proud of. Compare It••paclflcatlon., II. fealure. and It. line
component. and wa',. .ura you will .grea that fhe 1KD-5 I. a superb value al only $695,

,:?J/// 2KD-5 We h.ve been luggalUngth.t you look Inlld••ny .mpllfler before you
-':!//N' buy It We hope that you will . It you Mllft the lid" on a 2KD-5 you will ...

only the hlghe.t quality, h.avy duty componentl and careful workman.hlp._attrfbut•• that
proml.. along Ill. of contlnou. operation In any mod• • t fuilleg.1 po_r, The 2KO-51.a 2000 wa"
PEPInput (1200 watt PEP nomInal output) RFlinear ampllfler, covering the 80, 40, 20, and 15 meier
amaleur band• . It operate. with two Elmac 3·500Z gla•• envelope triode. and a PI-L plat. circuit
with. rotary . lIver plated tank coli. Price $945.

Henry amaleur ampli fie rs are available from select dealers throughout th e U.S. And don't
torgel the rest ot Ihe Henry lamily 01 amateur amplillers.•.the Tempo 2002 high power VHF
amplifier and the broad line of top quality solid state am pliliers. Henry Radio also offers the 4K
Ullra and 3K Classlc/X superb high power H.F. am plitiers and a broad line 01commercial FCC
Iype accepted amplifiers lor Iwo way FM co mmunications covering the range to 500MHz.

....

Henr/RadA1

2131820·1234
714 772·9200
816 679-3127

2050 S. Bundy Dr.. Los Angeles. CA 90025
931 N. Euclid , Anaheim. CA 92801
Butler, Missouri 64730
TOU FREE OR DER " UMBER: 1m 421-e631
FOf I II SIIIIS ..~ !:IIIIO'N,
C, lof r~den1S plelse cll. conect on OUI regul l' IlIImbe<t



FIYE STORE BUYING POWER!

TS.830S

Cali!, •• _ please add Mles WI

SUPERLATIVE
AMPLIFIERS

SAVE substantially!
Call now for
your price

76PA
REGULAR

S2195

YOUR PRICE $1799

78
REGULAR

53185

YOUR PRICE $2599

We are offering you
KWM-380 at a price
lower than current
dealer wholesale!

TS·130S

TR·7850

KENWOOD

Limited quantity at this great saving.
Prices are increasing. Call immediately.

77DX REGULAR 54945
YOUR PRICE $4199

EIDALPHA

jj·-:~·if.
~ - ,-~,. . ;'. -

BRAND NEW FROM YAESU • HF TRANSCEIVER
ASK FOR OETAILS. PRICES • HAND-HELD

Sensational savings!
COLLINS/ROCKWELL KWM.380

Fast shipment popular items fro m huge stocks! And 5to 1 odds (your
favor) . that scarcer items are available within multi-store complex!
Quantity buying means top discounts. best prices. Call us first.

Amateurs world-wide are taking advantage of
our fast service and special prices.

i'j

J
"I
h

NEW, - ~

TR~2500

HAND·
'HELD,
ASKfOA

PA lCE~DETAILS

["" ,
~.

FREE
SHIPMENT

(UPS Brownj
CONTINEN TAL

U.S.A

CAUF. CUSTOMERS PLEASE
CALL OR VISIT USTEO STORES

FREE PHONE

800
854·6046

ANAHEIM. CA 92801
2620 W. La Pa lma.

1714\ 761-3033 (213) 660- 2040
BefAeenOoIl>eY"-nd& Knot!'. Berry F. rm

BURLINGAME, CA 94010
999 Howard Ave" (415) 342-5757
5 mIles south on 101 from S.F. "'rporl.

OVER-THE-COUNTER
Mon. thru sat.10AM to 5:30PM

OAKLAND, CA 94609
281 ' Te legraph Ave ., (4 15\ 451-5757

Hwy 24 DownIOWll. Loth 27th oft-famp.

SAN DIEGO. CA 92123
5375 Kearny Villa Road (714)~900

I1wy 163 & Clairemont Mesa Blvd

VAN NUYS. CA 91401
6265 5epuIveda Blvd.• (213) 988-2212

San Doego Fwy at VIClOty Blvd.

AlA· AU.lANCE. "'-_· .......,CO· .....PHf"lOl.· ...IVIl·ilST_
• AVANTI.IlEOlCHIEA. 1lEAK-nlt·IIII..o. N W. C'" , 8"X*'COE
' COUJNS . C!.8lC oCUIlTaS · CUSHCRlJ1 · e.u- . DATONG
·Of"fT_· ORAl<E·D ~f_flUNG . EIIIlAC' _Tl.EA
.tf'I-GAIH · COM - J W .. ..U FI . " flOWOOD' I<l./lI • LAASE N
· lUNAA · ....,Tl · MFJ • .-::AO ·LOG·_ ·Pfl(IOUCtS
' '''AAGE • N't"£ • PALOM··· AOBOT. lIlI()M\I · SHlJRE · s-.. ---.:-=-::..:..:....:....:.:.:=-=:....:::...:..= .::...__...:..:::...:..:..:...:....:.=.=..===~
·nu~·nLM~ . n ..PO·u...tee - T1'IIS1AO
' YA£SU I
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INFO
Antenna Baluns

Model PB $14.95

Beam Balun
$57.50

Model1K
$32.50

Send for FREE Catalog

2 Kw CW, 6 Kw PEP input. 1:1 or 4: 1

1 Kw CW, 3Kw PEP input. 1:1 or 4:1

Model2K
$52.50

••

Match es
Model Ratio 50 ohms to

PB·1 1:1 50 ohms

PB·1 .5 1.5 :1 75 ohms

PB·2 2:1 100 ohms

PB·3 3 :1 150 ohms

PB·4 4:1 200 ohms

PB·5 5:1 250 ohms

PB·6 6: 1 300 ohms

PB·7 .5 7.5: 1 375 ohms

PB·9 9: 1 450 ohms

PB·12 12:1 600 ohms
PB-16 16: 1 800 ohms

To order, add S3 shipping/handling. Californ Ia residents add sales tax.

350 watts PEP. 1.7 to 30 MHz. Low cost. High performance . Just
right for transceivers. Specify desired ratio from table below:

Palomar Engineers

Wrlle 10 73 M911ezirtfl , Subsc nption
Depal1menl, PO Box 931. Farmingdale
NY 11737. Please Include an address
labal,

Canada-$27.00J1 year on ly. u.s.
lunds. FOfelgn surface mail-$35JIO/I
yea' only, u.s, l unds, Foreign air
mail-$62.ClOi l year only. U.S funds,

To subscribe,
renew or change

an address:

Elsewhere:

Write 10 73 Magazi"" . Subscription
Department. PO Bo. 93 1, Farming.
dale NY 11737. Fo< 'enewals and
changes 01 add/ess, include the ad
drflSs labal f' om your most recent
Issue of 73, For 11'ft subsc,lplions, In.
elude your name and add'ess as well
as those of gilt reCipient s. POstmaster:
Send lorm 1f35711 to 13 Megazin9. Sub
scription Services. P.O. Box 93' . Farm·
Ingdale, NY 11737.

Subscription Rates

Elm Street
Peterborough NH 00456

Phone: 603-924·7296

Clrculetlon Offices:

Elm Street
Petert>oro~hNH 03458

Phone, M:J.-924-71311

Subscription
problem or
question:

Pine Street
Peterborough NH 03458

Phone: fi03.924-3lI73. 924-3874

Advertising Offices:

In the Uniled States and POSsllsslons:
One Y&a' (12 issues) $25.00
Two Years (24 issuesl $38.00
Th ree Years (36 Issues) $53.00

Manuscripts

Editorial Offices:

Contributions in the fOfrn 01 manu
scripts wit h drawings andlo. photo
graphs are welcome and wil l be can·
slds,lId to.' possib le publication , We
can assume no 'asponslbimy lor loss
Or damage to any malerlal. Please
&nclose a stamped, se lf-addressed
&nV<!'opoe with !lach submission. Pay·
ment for the use 01 any unsolic ited
rnall:lrlal wil l be made upon accep
lance. All contr ibu tions should be dl·
rected to the 73 editorial olUt es
"How to Write for 73" guideU"l!S are
ava ilable upon ftlQuest.

73 M9gezirle ~SSN 0096-9(10) is pub
lished monthly by 73. roc.. 00 Pin(l
Street. Peterborough NH <r.W58. Sec·
ond class postage paid at ""'erbor.
ough NH ~58 and at additional mail
Ing offices. Co>ly,lllht (c) 1981 by 73,
Inc. All rillhts reeeoeo, No part of this
publicalion may be reprinted Of other
wi&fl reproduced wahout w, ltten per.
mission hom the publisher, Microfilm
Edltlon-Unlvarsit y Micro fi lm. " nn
"'bar MI 48\06,

1924·F West Mission Rd .• Escondido. CA 92025· (619) 747-3343
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Cold Comfort
-,m HT to the rescue <It fifteen below" KA1D 12

Beginner's Guide to Antennas
- not tU~llor Novices Nl II 74

Re",;e"",:

The Rex Bassett TLM·2 Mobile Mount
-c- barush your fNr of flVlng ...... KAllR

Upda te Your CW Music Keyboard
- plilY i t egotn. Sam ...... " ... .. KSKL

18

20

Rl"",ie"", :

The Daiwa Infrared Wireless Microphone
- is the mike cable obsoletes K41WI

What's II All About, ASCm
~ RTTY tec hnologv upda te. W 4R I. WlI4APR
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The Kenwood TR·7730 Transceiver
-11't's ge t small' .. KA1LR 26

Review:

The Radio Shack Pro-2002 Scanner
- a look iIt the Snack's latest ..... NJR AH 96

"Cho pstick" Helical for 432
- \ol t i ~ l l t' ~ your Phave III appente _ _ 9M2CR
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A Quad for Two Meiers
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- rx>1-'.1'f-S<l vm~ mods for th.. \\I i l ~on II and IV.. KAJW 138

Rl"\li l""' :

The Ace Portable Synthesized VHF Receiver
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A Positive Supply with a Negative Chip
-e one WdY 10 solvt> the partsproblem. K9MlD 142
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Dealer Directory - 226, Propagation-s 226
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Congratulations to the tollowing lucky winners of ham gear in our recent subscript ion pro
motion!

W2NSD/i
NEVER SAY DIE
editorial by Wayne Green

0' the lailureol Germany in the war to
the resultant loss 0' technicians.

Since we all agree that another in
ternational war is unthinkable and
impossible, there Is no real reason to
even wOfJ) about our technical ceo
ple who might be needed in that in
stance. Sti ll , that does teave us with a
gradual lalling behind in business as
the Japanese, With their army ol engi
neers and technic ians, surpass us in
calculators, wat ches, te levis ion sets,
video recorders, video players and
disks, tape recorder s, hi ·fl systems,
amateur ladlo equipment, all cern
muntcanons equipment, telephones,
test equipment .. .and so on.

It seems to me that the further we
allow ourselves to fall behind in
technology, the more we will lall
behind economica lly. I have visited
just about evefY part of the world in
recent months and on every front I
l ind the Japanese firms getting
ahead 01 us. Despite the serious
problems our Administration is hav·
ing in trying to cut oown on ex
penses, it may be time lor a Wh ite
House symposium on this critical en
uanon, with some dramatic mea
sures to tackle the problem.

There have been two major techno
logical revolut ions In the amateur
radio lield In the last twenty years.
The lirst was the introduction 01
single sideband transmissions In the
late 50s, which result ed in a change
to that mode lor Virtually all phone
shortwave communicat ions on the
amateur bands ... and its use by the
military. The second major technol·
ogy change was the development 01
the FM tra nsceiver and repeater
which came along in the late 60S and
developed through the 70s. Since
then, despite great leaps ahead in
dig ital and integrated circui t technol·
ogy by industry. li ttle change can be
seen in our ham bands.

The groups 01 amateurs working
for 73 MagaZine are hard at work on a
new technology. This will be int ro
duced on twenty meters, probably on
14,100 kH~ as an on-the-air bulletin
board. It is our plan to have a ladio
transceiver system which will auto
matically answer queries from ctner
stations on that I requency, sending
at first a menu 01 the available mate
rial on the bullet in board.

As an e-ample of how this would
work, a station would send a call IOf
W2NSD/1 and sign it s call . W2NSD/1
woutd then respond With a list 01 op.
tions of inlormation. Let's say 1he in
quiring station opts 'Of " , a current
OX advisory. W2NSDJl would then

TR·7800

Realistic DX·300

FT·901OM, MLA·2500,
System 33, rotator
T5-700A. Hustler
Beam, Bird Wattmeter
TS-82OS

WIN WAYNE'S HAM SHACK
PRIZE WINNERS

reached our present amateur popul.
lion in about 1965.

The result 01 th is has been a seo
ous lack 01 the most prec ious life
blood 01 amateur radio, the 14- and
15-year-old newcomers. Even the
spurt 01 interest in the mro-tstos
which resulted from the nalional
enthusiasm lor Citi zens Band ra
dio brought In more middle-aged re
cruits than youngsters. Unfortunate
ly, these are not the type0'amateurs
who decide to dedicate their lives
to careers in electronics or communi
cations. Thus we have a rapidly aging
groupol amateurs. with the large part
01 them well beyond the age when we
would expect them to contribute to
the advance 01American technology.
This largely comes Irom people in
their 20s and 305 , not in their 40s
and 50s.

One possible solution to the prob
lem would be to encourage the intro
duction of amateur radio into as
many high schools as possible. This
is the age recrui t which we need . . .
Which our country needs. Without
th is group Joining our hobby I feel
that America can only lace further
humiliation at the hands 01 the Japa·
nese engineers and technlcans. Fur
ther, should any international cce
filet develop, we will have to be vefY
sure that the next time we have Ja·
pan on OUf side. Indeed, if Japan had
introduced the rc-ccce ham license
in the 1930s it is possibl e thai the war
coutd have turn.ed out dillerenUy. We
should remember that Hit ler publ icly
regretted his Slopping 01 amateur
radio In Germany and ascribed much

Carl F. Bogart WA7JWWfWA70TA
Reno NV
David A. Behar
Seatt le WA
Judith A. Posego N9BKQ
Lockport Il
James T. Douglas K3FHC
Washington Borough PA
Gerald I. Miles WA 4KJK
Nashville TN

tet Prize

3rd Prize

2nd Prize

4th Prize

Grand Prize

Am.Ileur R.cIio EmelgtIllCY
CommuniClitions:

The Fulunt?

Al the last NIAC meeting I dis·
cussed the matter 01 tre lagging
American technology in eleclronics.
Since thai lime Ih is has been a mal·
ter of conunoeo Interest in the gener·
801 media, wlth articles In The Wall
Stree t Journal and several other wen
read publications.

11 was my concept that much of the
exptanatlcn for th is increasing teen
nology gap lies in the moribund ne
ture of amateur radio in our coon
try ... part icularly as compared wilh
Ihe vilaland growing interest in ama·
teur radio in Japan. I felt that th is
stemmed from the proposed " incen·
live licensing" rules 01 1963, at which
t im e amateur radio in the U,S.
Slopped it s growth lor an eleven year
period. lnoeed , had our ranks contin
ued to grow at the rate 801 which lhey
had been e~panding from World War
II ..,til that t ime, we would have

ment cooperation for emergen
cy communications, possible
help from MAAS stations, and
so on. We had been asked tor a
report on high·speed transmis
sions tor emergency communi
ca tions and on the possibi li t ies
0 1 develop ing more amateurs
for emerge ncy operations. I
made t he fo ll owing report ,
which you may find 0 1 interest .

TH E FCC ADVISORY
COMMlnEE

W2NSDl1 ON-THE-AIR
SCHEDULE

DECEMBER, 1981

1 8().40 Phone
8 20 Any

15 20 Phone
22 4().20 CW
29 2().15 Phone

On both phone and CW
nights, look for us in the
f irst 25 kHz of the General
port ion ot each band . On
the AnY night, look for
us between 14.090 MHz
and 14.100 MHz. We'll be
on the higher band first.
Sessions run trom 7:00 to
10:00 pm eastern time.

In order to keep in c loser
louch with those being reeu
rated. the FCC has established
advisory committees, made up
01 peop le in the regulated ln
dustries, to work wit h them on
needed regulations. In the am
ateur rad io lield, th is group
is the National Industry Advi·
sory Committee, Amateur Radio
service Subcommittee (NIAC).
The group has 17 members, of
whom about two-thirds normal
ly attend the year ly or twice
yearly meetings.

The most recent meeting was
held at the FCC headquarters in
Washington with eleven memo
bers present. More of the mem
bers are interested and infl uen
t ial am ateu rs than industry rep
resentatives, with the only t rue
industry representatives being
me from 73, John lindholm from
OST, Chris Imlay hom OST, and
Alan Dcrhcffer from CO.

The recent meeting d iscussed
aspects of gett ing local govern-

8 73 Magazine . December, 1981



Adjtlstable nolse-blaDJr.er le'nl
Pu lse-type (such a s Ignltlonl noise Is
e lim ina ted by built-In noise blanker. With
fron t-panel thresh old leve l contro l.

• RF attenuator
The 20-dB RF a u enu ator may be swttched
In for rejecting IMD from extremely
s trong signals.

• Optional WOa for OexlbWty
VFQ-24Q allows split-frequency operation
and other a pplications. VFO-230 digital
VFO operates In 2a-Hz steps a nd Includes
five memories and a dtgltal display.

• R1TIXIT
Front-panel RIT Irecetver In cremental
tunlngJ shifts only the receiver frequency.
for tunln.!! in stations slightly off fre
quency. :RIT {trans mitte r Incremen tal
tuningJ sh ifts o nly the transmitter fre
quency. for calling a DX statlon listening
off frequency.

More Infonnatlon on the TS-53 0S Is
available from a ll authorized dealers of
Trio-Kenwood Comm unications
Ull West Walnut S treet, Compton.
californ ia 90220.

Specijka flons and p rices a re s ubjecf to change wU hoUi nonce o r ob llga fion.

• Advanced slna;le ·convenlon PLL s yst e m
Improved overall s tabrltty an d im proved
tran sm it a nd receive spu rious
ch a racteristics.

• Narro_/'lride filter combinationa
Any o ne o r two of three o ptiona l fllters
... YK·88 SN n .8 kHz) SS B. YK-88C
1500 Hz) CWoYK-8 BCN (270 Hz) CW ...
may be installed for se lecting (wlth ·N -W~

s witch) wide a nd narrow ban dwidths on
CW a nd/or SSB.

• Wide reeeteer dynamic range
Greater im munity to s trong-s tgn a t over
load. wlth MOS FET RF amplitler operating
a t low level for Improved lMD character
tsucs. j u nction FETs In balanced mixer
wlth low noise figure. and dual resonator
for each band .

• BuUt-in speech proces sor
Combin es a n audio compression amplifier
wlth cha nge of Ale time con s tant for
extra audio punch a n d increased average
SSB output power. With su ppressed
Sideband spla tter.

• TWo 6 148 B's in final
Runs 220 W PEP/I BO W DC input on
all ba nds .

The TS·53OS SSB/CW transceiver Is
designed with Kenwood'. lateat. moat
advanced circuit technology. providing
wide dynamic range. high se n s itivity.
very sh arp se lectivit y with selectable
fllt e n an d IF abHt , built-in d1Jt:ltal display.
speech processor, and otber fe.ture. (or
optimum, yet economical, operation on
160 t hrough 10 meters.

TS -53OS FEATURES:

_ 160_10 meter coveraae, including tnree
DC'" banda
Transmits a nd recei ves [LSB. US B. and
CWI on all Ama teur frequencies between
1.8 a nd 29 .7 MHz. including the new 10.
18 . and 24 M Hz bands. Receives WWV
on 10 MHz.

• Built-In digit al d.ilpla y
La rge. six-digit, flu orescen t-tube display
shows actual receive a n d transmit fre
quencies o n a ll modes . Backed up by
a natog subdlal.

• IF s h ift
Moves IF passband around received
Signa l and away from In terfe ring signals
a nd sideban d spla tte r.

Matching a ccessories (or n..ed ·atatlo n operation:
• SP-230 external speaker • AT-230 a n tenna tuner/

wtth selectable a udio Inters 5WR and power meter
• VFO-240 remote vro • MC-SO desk mi crophone
Otber acces.ories not s b o1lr1l:
• VFO-230 remote digital • HC-lO dl~ta l world clock

vro wlth 200Hz steps . Ilve • YK-88C (500 Hz! a n d
memories, digital display YK-88CN (2 70 Hz! CW

• TL-922A linear amplifier filters a n d YK-8BSN n .B
• SM-220 Station Monitor kHz) s s e narrow fil te r
• KB·1 deluxe VFO knob • MC-305 a nd MC-35S
• PC-I ph one pa tch noise-canceling h a nd
• .-15 -5 a nd H5 -4 headphones m icrophones

IF shift, digital display, narrow-wide filter switch
TS-53DS
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come 00 and send all 01 the latest in
toemauon 00 active rare OX staucos.
inclucling their known trecceocres.
schedules, OSl inlormation, nameol
the operator, and so on. At the end 01
the transmiSSion the inQuiring sta
uon wou ld have an option 01sending
unlisted inlormation lor possible In
clusion on the ouuenn board. This
would be received at W2NSDI1 and
stored lor editing by the operator. It
then could be added to the '1 l ist of
information.

Number two might be a list 01 con
tests during the next lew weeks, with
scoring information, where to send
logs. where to get lull details, and so
on. Again, further inlormation could
be sent to W2NSDl1 at the end 01 the
bulletin transmission.

Plans ale to have lists 01 nam
teste and conventions, the latest
FCC re le ases, pr op osed ru l e
changes, lis ts of nets and their Ire
queoctee. changes in repeater calls
or channels, VHF in formation, AnY
mtormanon, SSTV mtormanon ...
and so on.

In 8(l(lilion to encouraging the use
of advanced digit al tecnrucoes over
the air, these transmissions would be
experimental in nature, helping ama
teurs develop systems capable of
communications via ASCII at 300-,
1200-, and 9600-baud speeds. The re
sponse 0 1 W2NSDI1 would be set to
match the calling speed 01 bulletin

board users. 9600 baucl can be sent
within the coouoee or an amateur
voice channel and, when you c0n
sroee that this is approximately 8500
words per minute, it is an etncreru
means of exchanging informat ion.

l ei 'Scarry this on to the next step .
How does this have anything to do
wi th emergency communications,
the basic function 01NIAC? Most 01
the emergency nets 01 today are on
voice and are incredibly Inefhcient as
far as handling volumes of traffic is
concerned. let's look in to the tuture
and see where our high·speed auto
malic digit al communications exper
iment is takin.g us.

In a rew years we may be usin.g
small keyboards on which we will be
able to type messages. Indeed. these
are already on the market , wit h the
Radio Shack TAS-80 pocket compu t·
er selling for $230. l et' s imagine thai
instead 01 just calling a net control
statton to send a message, the net
calls each stancn in the net in turn
and asks jf there Is any lrafl ic. Wilh
digi tal calling. this polling or a net
could be done in mi ll iseconds. not
minutes with endless repeatin.g of
callsigns. At 8500 words per minute.
the nel con trol COUld ca ll each carne
ipating station and ask for tratnc in
less than a second. II a message has
been typed on the pocket computer.
the slat ion would automat ically
dump it over the air when poll ed. The

control station computer would read
the address and pass the message
along to the addressee instantly.
Wilh a network like this it would be
possible to handle thousands 01
times as much tratuc as at present
with no losses or errors. Further,
links with lew-bend long·r ange eta
ttcns could be set up as part 01 the
emergency network " .eveo to link·
ing through satelli tes via mic rowave
transmissions.

This is not a gee-whiZ dream 01 the
tuwe. Every-thing needed has at
ready been invented. so all amateurs
have toec is apply the technology we
already have developed in the c0m
puter field to radio communications.
This should be good for amateur ra
dio in that tt wi ll genelate a new intBf'
est in communicating via this new
technology. 11 will be good for tndus
Iry in that all amateurs will be want
ing new equipment. And it wi ll enable
amateurs to provide an emergency
comm unications system far beyond
anything imagined a year or SO ago.

We are takin.g the hrst step with
W2NSDl1 in the establishment ol l he
radio bulletin board. We will be asl\·
in.g the FCC lor permission to exper i
ment with 1200- and 96CX}-baud trans
missions. We will be publishing a
vast amount of inlormation on this

Connnuea on page 180
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£'~~~~in (W) x 10.8 in (0) will fit into most
mobile operations (compact car. airplane. boat. or suitcase)

Affordable.
Priced right to meet your budget as your main HF rig or as a
second rig for mobile/portable operation.

Convenient .
• Unique tuning speed selection for quick and precise QSY,

choice of I KHz. 100 Hz or 10 Hz tuning .
• Electronic dial lock. deactivates tuning knob for lock on,

stay on frequency operation.
• One memory per band. for storage of your favorite

frequency on each band.
• Dual VFO system built in standard at no extra cost.

Full Featured.
• XIlW PEP input-powerful punch on SSBlCW (40 W 0'"

on AM)
• Receiver preamp built-in • VOX built-in
• Noise blanker (sdectabJe time constant) standard
• Large RIT knob for easy mobile operation
• Amateur band coverage I()..3)M including the new

WARCbands
• Speech processor-built-in, standard (no extra cost)
• IF shift slide tuning standard (pass band tuning optional)
• Fully solid state for lower current drain
• Automatic protection circuit for finals under high

SWR conditions
• Digital readout . Receives WWV • Selectable AGC
• Up/ down tuning from optional microphone
• Handheld microphone standard (no extra cost)
• Optional mobile mount available

:UU 116tb Awnue N.E..~. WA 934X)4

3331 Towerwood Dr.• Suitt 307. Dalla<; TX 75234
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Cold Comfort
- an HT to the rescue at fifteen below

•

O ne th ing W d S certain .
I h is night would be

very c o ld A'j I hunched
over my sp u t te r ing st ove in
the fadmg twilight. me lting
m ore snow f or dr inking
wa te r, I wonde red how long
my HT wou ld continue to
perform

Before I had left on this
wmter backpacking trip to
New Hampshire 's W hi te
Mountains, friends had to ld
me tales of liquid crystal
di splays heeli ng sol id. th e n
bursting. at zero degrees
Fahrenheit. o f fully c ha rged
nieads Incapable of pow
enng even the rece iver por
tion of an H I at m inus ten,
Now, at 4,00 pm on thi s d u ll
and snowy afternoon, the
tempera lure was already
minus eight degrees I knew
It would go r nuch lower dur
ing the night The quest ion
In Illy mi nd was, wou ld the
HT qui t?

I wa s hiking alone in
these frigid mounta ins, my
on ly lmk t o the ou tside
wurld a com pa ct package
of im po rted electronics

powered by a pi ti fu lly sm all
battery pad. I intended to
use my Kenwood 2400 H T
to access a t w o -m eter
repeate r l o c a ted on a
moun tamtop eight miles
awav. In case of troub le,
the HT would be my on ly
way of yelling " M ayday."

Suddenly, I wa s aware of
the sounds hanging in the
f rozen eveni ng air : the roar
of my small stove and the
sweep of the wind-driven
snow. Someth ing w as miss
mg. The HT had been quiet
for a long time. The reassur
ing CW ID of the Mount
Wash ing ton repeater had
not broken the squelc h fu r
<It least half an ho ur. Preoc
c upied w ith s ta m ping out a
fi rm pla tform in the deep
powder snow , sett ing up my
m ountain tent, getting the
stove going, and milking
readv for the long ni gh t
a head. I had no t no t iced the
HI's si lence. Now that SI
lence wa s overw helm ing

With ct umsv. nuttened
hands I groped through my
peck for the H T. I w iped the

frost fro m the LCD readout
and was relieved to see it
indi cating b .U55 -the
wrong frequency. I had
madve rte ntl v depressed the
IU V bulton whil e set tmg
the fr equ en cy to o.b55
earlier and wa s listen ing on
the repeater 's input fre
quency instead of its o ut
put frequency . When I
resto red the switc h t o the
norm al position. I caught
the tai l end o f the cheerfu l
CW ID of Kl 0 IQIR . l he
repeater was st i ll working
and so was my H T I went
back to melting snow and
su p per prepara tio ns as the
w in ter dar kness slcwlv
f il led my campsue .

Thi s tril-l had com e about
as a combination of my in
terests in winter mountain
eer ing and amateur radio ,
And, by bringing an H I
along, I wa s able to justi fy
doing something I norm all y
could not justify - m aking
the tup ill one. With the H l ,
I would always be ab le to
reac h t he outside w orld

and, in the event of trouble,
wou ld be able to le t some
one know where I was. I
also thought it would be
fun to vac k With my fe llow
hams as I t rekked through
the Pre siden t ia l Range in
deep w inter

1he Presiden tial Range
lies in the White M ountains
o f northern New Hemp
shire. This wilderness area
prov ides the most c halleng
ing winter h iking and c limb
ing in New England The re
gion is known for its foul
weather and, before the
anemomete r blew away,
the highest wi nd gust ever
recorded o n the surf ace of
the planet w as cl ocked at
an incredible 231 mph 011

Mt. Washington's summit.
At 6,288 feet. Washington is
no giant amo ng mountems
Its reputa tion as a cruel
place in w inter, however, is
f irst-hand know ledge to all
eastern h ikers and c li m be rs
who have spent nrne scut 
tling across It '> wmdswept
s lo pes or scali ng the wall s
of Its icy ravm es.
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A Sunda y morning self-portrait at fif teen betow zero.

•

That night there was no
shortage of wind for pOWN

genera tton on Mt. Wash
ington, Though it bu ll ied
m y tent, 1 was comfo rtable
within the narrow confi nes
of my m ummy sleep ing
bag. D rawn t ight ly down
ac ross m y fa ce and around
m y sho ulders, the bag pro
vided a life-sustaining en
v ironm ent. The tempera
tu re w ith in the bag wa s a
humid seven tv degre es.
f our inches away, ou tside
the bag's nyl on and f iberfill
wall s, the temperature was
fl i rt ing w it h t he bag ' s
min imum com fort rati ng,
f ifteen degrees below zero
I had placed two fu ll-length
closed-cell foam pads be
neath me whi ch prov ided
1-1 /4 inches of insu latio n
fr om the c hi lling, hard
packed surface of the snow.
While I stayed on the pad s,
I stayed warm .

In add it ion to my 6'2"
fram e, I had managed 10
stu f f a quart of water, the
inner liners of my hik ing
boots, assorted artic les of
c lo th ing, a bag of CORP
(good o ld ra isin s and pea
nu ts), m y H T, a spare nicad
pack, and a headlamp into
the ba g with me. These
ca ref ully chosen item s
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when the wind is whin ing,
he gives cert ain Obser
vatory staff ers the p leasure
of his company . Oxton and
Beal are more concern ed
with repeaters than rumors,
however.

Their repeater is a VH F
Engineer ing kit . A scra tc h
built con trol system pro
vides tone decoders and in
te rfa ce for the autopatcb.
audio processing, link to
ano ther machine seventy
miles away in Co ncord NH,
a n d a u x ili a ry input s.
Duplexe-s are by Sincl ai r
and were prov ided by the
Northeast FM Repeater As
socia tion , The spec ial G am
half-wave vert ic al antenna,
enclosed in a fib erg lass
radome. is fed w ith heliax
cable cas t off by the neigh
boring TV stat io n. Transmi t
ter output is 18 Watts, 20
Watt s ERP. The repeater is
voice-accessed and the
trustees encourage users to
say nice things when bri ng
ing the machine up. The
dent ist's off ice "Ahhhhhh"
is f rowned upon. Norm al
repeater power is drawn
from ac mains, but the ma
chine is ca pab le of running
on solar power and has
even been run on w ind
power.

..... .'

ta intop w ith TV, FM broad
cast, and commerci al mi
crowave instal lations, it has
few intermodulation o r
desense problems.

The m achine is privatel y
ow ned and is open to the
public. The o nly contribu
tion requested from the
large number of dail y users
is good operating pract ice.
The m achine is supported
by equipment donat ions
from hams in the north
country, and maintenance
and repairs are carried ou t
by its licensee, AI O xton
K10 lQ and by Bill " M ac"
Beal W1 PNR. The cent ral
role Oxton and Beal play in
the machi ne upkeep and
m ain tenance is the key to
its reliab ili ty in the hars h
mountain environment.

lucki ly for the u sers,
both AI and Mac spend con
siderab le amounts o f time
o n the summi t o f Mt. W ash
ington in the co urse of the ir
duties as sta ff members of
the Mount Washington Ob
servato ry. The Observatory,
a no n-prof it research facil i
t y whi ch operates yea r
round , is rich in folklore and
ethereal nocturnal vi sitors.
Rumor has it that at least
one ghost is in residence on
the summ it; on wild nights

M y plan was to hike into
the nationa l forest sou th of
M t. Washingto n, p lace a
high camp at tree line on
t he President i al Ridge,
spend the night, and then
hike down the ridge the fol
lowing day, I hoped to pa ss
over the summit of M t.
W ashington before head ing
for civ i li zati on at Pinkham
Notc h Camp. I intended to
cover a total of thirteen
m iles in two days, gaining
most of m y alti tude the first
d ay on the four-mile ap
proach up the ridge.

We ath er , of c o u rs e,
would playa m ajor role in
the success of any pla n. The
winter of 1980/81 was unus
ually cold in New England
and the weekend I chose
for m y trip was no excep
t io n. I was well aware of the
conseq uences that had be
f all en tho se foolhard y
enough to be caught high
on tha t exposed ridge in
seve re winter co nd it io ns.
Wind-chill facto rs in excess
of - 100 degrees were com
mon and, if the weather and
w inds did not cooperate ,
my plans would have to
change.

I had no success per
suad ing an~' o f my friend s
to go w ith me. Perhaps the
ominous weathe r forecasts
wh ich predicted snow on
Frid ay night and Sa turday
with gradual d earing and
plunging temperatures o n
Sunday dissuaded them. In
any case, as I h iked along
Saturday morning under my
full y-loaded, forty-pound
Kelty pack, I was glad to be
alone. Work ing m y way up
through the forest, t he only
sounds intrud ing on my
solitude were the rhythmic
sw ish o f my snowshoes
through the powder and the
occas ional 10 o f the M t.
Washington repeater.

The Mount Wash ington
repeater ha s the widest
coverage of any machine in
New England. Si tuated six
thousand feet above sea
level , i t provides reliable
com m u nic at ions over a
300-mi le, f ive-state area ,
Though it shares its m oun-
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The winter landscape - more fi t for a hobbit than a man.
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were the on ly things that
would not be frozen solid in
the morning and, as long as
I didn't ro ll over too often, I
was tota lly conte nt.

I had been dozing in the
bag fo r about two hours
when the G ra nite Sta te FM
Net was ca lled to orde r.
Thi s public se rvice net
h andle s n ationa l a n d
re g io na l t raff ic in two
separate sess io ns a nd nor
mally convenes at 7:00 pm
on the repeater in Concord
NH, O nce the net is under
way, the Conco rd and Mt.
Washington re pea ter s are
linked, provid ing coverage
of the entire sta te. For some
rea son, howe ver, the link
was not func tio ning a nd,
wh ile I could hear the net
proceedings from Concord
on my HT, I was not a b le to
chec k in. I wa nted to pass a
piece of routine traffic to a
friend a nd fellow ham in
Bozeman MTwho had been
a frequent companion on
many pre vious winter t rips
Wit hout the link, however,
it was doubtful that I would
be able to get my traffi c
thro ugh .

Sho rt ly afte r th e net
began, net contro l, Nl ALM,
briefl y left the Co ncord ma
chine and appeared on the
Mt. Wash ington re pea ter
asking if an yone had out
going traffic for the net. As I
gra tefu lly passed the text of
my message to him, we
both had to laugh about the
propens ity we hams have
fo r estab lishing and maln-

com me nt o n everyone's
favo rite top ic. the weather.

" Ayup Marshall, a might
co ld he re t h is mahnin .
Abou t twenty-five be low .
Acourse that's on the wind y
side of the behn."

As my fe llow hams had
the ir second and third cups
of coffee, I st ruggled to get
my stove going . Repeated
primi ng finally heated the
ge ne rator up enough to sus
tain combustion a nd soon I
too was con te mplating the
morn ing's cold over a hot
cup of java .

It has snowed hea vil y
du ring the night a nd the
stubby, frozen sha pes he re
a t tree-line were a more ap
propr iate landscape for a
hobbi t than a ham. The
wind -dri ven s no w ha d
sc u lp te d gro tesq ue and
beauti fu l figures duri ng the
nig ht as it packed into the
scr ub growth and pu cke r
brush a nd fres h d rifts
cove red even the deepest
of yeste rday's t racks.

Once I was o ut of my
bag, the morning cold kept
me movin g. Sta nd ing in one
place for any period of nme
inv ited the rel e ntle ss ad
va nc e o f the co ld u p
through my boots and into
my body. To kee p wa rm, I
busied mysel f with break
ing ca m p - a relu ctant
slee ping bag was fo rced in
to its small stuff sac k. d irty
pots left to free ze were
c hipped clean of breakfa st
rem na nts. a nd my tent was
folded a nd forced into my
pack.

The weather was as fore
cast. Clouds and blowing
snow swirled a rou nd me as
t wrestl ed my pack onto my
back. As soon as I had it on,
the HT I had ca re fu lly
zipped into a side pocke t
c a m e alive . N1A HN , a
friend I had spoken with the
previous d ay, was ca lli ng to
c heck on my progress. John
was ten miles away in the
village of North Conway .
After a short chat with him,
I moved off into the storm
fee ling good that a local
was around a nd interested

Co nd it ions de ter iorated

er, I f illed them in o n w hat I
had been do ing since leav
ing Peterborough. As we
spoke to one a nother across
t he intervening mil e s, I
imagi ned the ir world as it
was at that moment a
warm . w ell -lit . full y
equipped ham s hac k
crowded with friend s enjoy
ing themselves. It was ve ry
diff eren t from th e co ld,
da rk world I was in. For a
moment . I e nvied their
comfort a nd coma raderie.

AGl Z was on frequency
when I concluded my eked.
Willy, a n employee of the
TV sta tio n o n the summit of
Mt. Washington, vo lu n
teered to go next door to
the Observatory and get the
la tes t weather forecast for
me . It was not good . The
forecast ca ll ed for bitter
cold, widely-scattered snow
squa lls for the next twenty
four-hours, and winds gust
ing to 100 mph. At that mo
ment, it was minus twenty
degrees on the summit a nd
wind s were gusti ng to 60
mph . 1 thanked him, ad
mired his mett le, a nd then
shut down the rig a nd fell
a sleep.

Slee p was fragmented
a nd Sunday's dawn ca me
slow ly. The o ra nge wa ll s of
my tent gradua lly picked
up co lo r as the sun rose
beh ind an icy sc rim of fog
and blowing snow. I la y
awake for a long time in my
sleeping bag try ing to psyc h
myse lf up fo r the inev i
tab le . The hardest part of
any winter ca mping day is
leaving a warm slee ping
bag a nd getting into cold
clothes, frozen boots. a nd
a n icy world . Despite being
in my fourteenth hour in my
bag, it was eas ier to lay
there pondering the best
(a nd qu ick est) scena rio to
follow in getting dressed
than to actually get out of
the bag and dress.

I sna pped o n the HT and
passed time li sten ing to the
idle c ha tte r of o ther ea rly
risers o n th is frigid New
Hampshire Su nday morn
ing. O ccasionally. a cl ipped
New England accent wou ld
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ta in ing com m u nica t io ns
betwee n weird locations.
Like coral reef s, maximum
secu rity pr ison s, desert
ghost towns, or mountai n
s id e camps ites , Da na ' s
c he ck number matched
mine o n the first count and
wh ile I la nguished in my
slee ping bag, my message
began its rel ay to Montana .

Outside, the wea ther was
deteriora ting. The constan t
swis h of bu ilt -up snow
slid ing off my tent and the
increasing stacca to of the
wind did not bode well fo r
t he next d ay ' s p lanned
route . The exposed ridge ,
la shed by the northwest
wind, wou ld be drifted with
new snow making travel la
borious and t ime-consum
ing. I lay mulling over my
plans and re m inded myself
that the trip was supposed
to be fu n.

I was almost asleep when
the squelc h was broken by
my own cells ign. The gang
at W2NSD/l . 100 m iles
so uth in Pe terboro ugh, was
trying to ra ise me . We had
agreed to keep a n 8:00 pm
sked Sa turd ay e vening and
at 7:45 pm they were anx
iously ca lling. Most of my
fellow sta ffe rs were sure I
was mad for maki ng the trip
in the first place a nd it was
a skepti cal and c urious
group that gathered at the
73 ham shack to hear of my
progress.

After ass uring them that I
was not in a oa r so mewhe re
within ra nge of the repeat-

r
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Swirling clouds and wind-driven snow on the Presidential
Ridge.
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him a brief description of
my problem, he took the
situat ion in ha nd. A tow
truck wa s relu c tant ly d is
patched - no sma ll ac com-
plishment on a country Sun
day afternoon. The cheap
est motel in town wa s
alerted to expect an unex
pected guest a nd a few res
ta urant recommendat ions
soon fol lowed, too.

To say that the village of
Twin Moun tain was desert
ed when the tow truck
pulled me in is an und er
sta tement o f considerable
pr oport ion . Be sid e s the
ga rage man and me, o nly a
few scroungv dogs roamed

I rum inated o n the sttua- the windswept st reets. Notb
t ion for seve ra l min utes ing co uld be done for the
when t ha t most noble of va n that night, so I hoofed
human tra its, b li nd opti- off towa rd the motel that
mism, took ho ld . I si mply Ken had suggested. One
sa id to mysel f, "This can't other guest was in residence,
be happen ing. I'll jus t sta rt he too a vict im of ca r t rou
th is th ing up a nd all will be ble. After we com misera ted
we ll. " So, I did and it briefly, I made a few pho ne
wasn't. The oil pressu re re- ca lls to find all the area
mained zero wh ile the en- restau rants closed. I then
gine cla ttered away a larm- went upsta irs to se tt le into
ingly. I adm itted to myself the stillness of my room, li t
tha t J had a problem . tering it with layers o f damp

Sitti ng in the sub-zero in- clothes and thawing wool
terior of a di sa bled vehicle knee socks while I munched
thirty miles from the nea r- on the remnants of my trail
est ga rage with night com- lun ch. Then I headed for
ing o n gets o ld qu ickly. The the shower.
images of hot showers and Sitt ing o n the edge of the
ho t food I had conjured up be d a fte rwa rds, flushed
hou rs earlier on the tra il with the warmth of a very
were st ill fresh in my mind long showe r, I resigned my
and I resol ved to so me how se lf to an early and un
escape the deve loping de- eventful evening. I lavishly
bacle. Then it dawned on kicked the room's thermo
me: For the first time in stat up another notch and
nearly twenty yea rs of ham- st retched out o n the bed
ming, I had -if not an emer- waiti ng fo r some thing
genc v -c- at least a la rge to le rab le to appea r on the
bummer on my hands which onl y cha nne l the rabbit
could be mi nimized by ham eared TV wou ld receive. To
radio . I reached for the my amazement, the pho ne
mobile rig, but before I rang.
could turn it o n it oc cu rred Wl FE had tracked me
to me that I shou ld be us tng down and was ca lling to in
t he HT ins tead . This was the vite me to share dinner and
kind of situa t io n I had spend the evening with him
brought it a long for in the and his family. At that mo
first place and it seemed fit - ment, the world suddenly
ting to use it to extricate looked brighter. Ken soon
myself now. arri ved and we headed out

My f ir st c a ll w as to to din ne r in the twenty-be
W1N FE . Ken was the clos- low night, liste ning to the
est a nd he answered al most fam iliar voices on the Mt .
immediately. After I gave Washington repeater. .
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snow and began fumblin g
t hroug h its labyrinthine
pockets fo r my ca r keys . As
1listened fo r what I thought
would be the final time to
the ID of the Mt. Washing
ton repeater, it occurred to
me that my Kenwood 2400
HT was one of the more
reliable companions I have
had the pleasu re of hik ing
with. It didn' t freeze up and
performed wel l under less
than ideal cond it ions.

Unfortunate ly. J was not
out of the woods once my
hike wa s over. I twisted the
key in the ignitio n and after
a few lethargic tu rnove rs,
the e ngine fi red to life. I
smugly congratu lated my
self fo r the care I had taken
in tune- up and batte ry
mainte nance while I habit
ua lly gla nced at the oi l
pressure gauge . My smug
ness disappeared when I
saw it resting on zero. I anx
iously let the engine id le fo r
ten seco nds, twe nty sec
onds, a lo ng minu te . The
gauge never moved. Worse
still, the tappets were grow
ing gradually noi sier. Ap
parently, my adventu re wa s
just beg inning. I shut the
e ngine down and sat in the
ca b wit h a sick fee ling
growing in the pit of my
stomac h. As I went through
the mental gymnastics of
what cou ld be wrong, the
in s id e o f th e w indow s
began to frost up, enclosi ng
me In an icy, translucent
cave .

with each foot of altitude I
ga ined. By the time I wa s
above the last of the sc rub,
it became obvio us to me
that I would not be able to
continue the traverse. The
poor visibility meant that I
would be wa lking com pass
az imu ths on tha t wild ridge
and , shou ld 1 have to back
track, would be wal king
directly into the fu ll force
of the wind . Frostbite was a
def inite possib il ity and as I
stood with my back to the
ga le, peering d own t he
ridge, I had to remove my
metal-f rame eyeg lasses
because they were d rawi ng
hea t out of my skin so ra p
idly that my c heeks and
temples were lo sing sensa
tion, My wind pan ts and
anorak hood drummed
wild ly in the wind, and
through the tunnel vision of
my wool batacteve. I saw a
landscape no sane perso n
would inhab it.

I cou ld n't resist moving a
sho rt distance down the
ridge and break ing ou t the
HT for a qu ick test, how
ever . I lif ted six dista nt
repea ters fro m my hig h
point and , as each one
came up, I announced that
KA1D/portab le, Pres iden
tial Ridge NH, was listening.
Thankfull y, no one took the
opportun ity to cha t, and I
rapidly ret reated toward
the re la tive security below
tree line.

While brea king my wa y
down the tra il, I managed
to ra ise a friend and le t him
kn ow of my change in
plans . Ken Wl NFE wa s lo
ca ted in Bre tto n Woods, a
sma ll hamle t a t the foo t of
the mounta ins. We agreed
that I wou ld let him know
when I was safe ly back at
the trai l head . I skied, slid,
and slipped the four miles
off that ridge t hinking of
hot showers, ho t food , and
cold beer. In a few hou rs, I
was down.

The temperature at the
trail head wa s minus four
tee n, but it was wa rm when
compared with the co ld I'd
felt up on the ridge . I
flopped my Kelty on the
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The Rex Bassett
TLM-2 Mobile Mount

- banish your fear of flying

The Rex Bassett TLM-2 mobile mount, w ith a VAC-20
antenna.
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F mobi le operation is
near and dear to my

hea rt, and I am a lways in
sea rch of better ways to
cope with the necessaril y
large and bulky equipment.
O ne of the biggest prob
lem s seems to be mounting
the antenna. Whether you
use the ubiquitous Hustler
system, the Rex Bassett an
tenn as, or motorized won
ders like Cubic's, you need
so mething to mount it o n
that will suppo rt the cons id
e rab le load the anten na
presents whil e m o toring
dow n the highway. The
mounts offered by the man
ufacturers are rarely confi 
dence-inspi ri ng. Mechani
ca l in tegri ty and protect ion
of the coax connect ion are
the pri mary a reas that need
attent ion.

The TlM-2 mount from
Rex Bassett solves the prob
lems in both areas, as lo ng
as your antenna fits a sta n
dard 3/8-24 moun t. Best of
a ll. it doesn't requi re a band
around the bumper (which
wo n't fit many small ca rs).
The mount resembles an in
verted teacup. with a thick
gray fi nish ap plied . All
hardware exposed to the

elements is stain less stee l.
On t he bottom of the
mount is a threaded S0-239
connector. A single hole is
drilled through the bumper
or rear deck, and the mount
is sc rewed down with hefty
hardware and a th ick rub
ber washer. Once installed ,
this mount is n't go ing any
where - it's rock solid ! The
SO-239 connector on the
o ther side of the mounting
surface is also an impor tant
advance. If you mount the
anten na on the rear deck of
your ca r, pro b lems with
water-logged coax are a
thing of the past. Installed
on the bumper, the coax
will need some sort of pro
tection from the elements . I
have used Coax-Sea l (avail
able at most dealers) with
great success .

Rex Ba ssett' s an te nna
products have acquired a
reputation for inte lligent
design a nd rugged dura bil
ity. The TlM-2 mount co n
tinues that trad ition . For
more information, contac t
Rex Bassett Elec tronics,
Inc.• 1633 N. E. 14th A venue,
Fort Lauderdafe FL 33305.
Re ader Se rvi ce num ber
476.•



KDK DISTRIBUTING CO.• INC.
611 SOUTH GALLATIN ROAD - MADISON, TN 37115

Phone (6151865·7949

.KDK gives you one of the hottest receivers you can find. By using UHF
(not VHFI dual gate MOS·FETs with electronic auto tuning for the RF
amplifier and the first mixer, you have a combination of ultra sensitivity
and maximum quietness.
.The audio output stage in the 2025A Mk II uses an integrated circuit

which has internal protection against over-voltage and shorted output
conditions. Plus it is a high audio output chip - just what you need in a
noisy mobile situation.
.The transmitter uses direct VCO varitap modulation for true FM. Vour

transmitted audio sounds as it should; crisp, clear and naturaL
.The power output stage of the 2025A Mk 11 'Nill not break down even

with an infinite VSWR load, and uses heavy duty sol id state antenna
switching with a four stage low pass filter. All this gives you an exception
ally clean, spur free output.
eKDK has included an adjustable sub audible tone circuit which can also

be used for CTCSS or tone burst on transmit. Again, more features!
.Size is 2 7110" high - 7 liS" wide - 91/2" deep .
evou can switch from 25 watts to 3 watts low power.
.And, of course, the DC cable is included along with the microphone

and mobile mounting bracket.

Write for brochure - Dealer inquiries invitedl
Warrenty information available at your dealer

Company reserves the right to change scectticattoos without notice.

Exclusive US Distributor - Dealers Welcome!

• Features such as ten channel memory in two banks of five each, a
olid 25 Witts of power, full MARS and CAP cOV8ragli from 143,000 Mhz

to 148.995 Mhz, plus built in memory retention for up to one year ...
and much, much more makes this the radio of the year. If you have been
waiting to move up to a new model, or have wished for a radio with
"'everything" ... KOK has itl
.The ten channel memory is easily addressable and you have two banks

of five channels each. Vou can even use both banks at once for odd splits.
• Standard 600 hz shift up or down. Band scan or memory scan. Memory
an is easy. There is also band scan with upper and lower limits you can

choose yourselfl
.Built in nicads for the memory retention which has drain in nano-amps,

not miUi-amps. The internal battery will hard the memory for up to one
year! No other radio offers you this feature.
• Fast and easy dialing. Full solid state dialing and you can choose from

the tront panel either a fast or slow dial rate.
• No relays are used, only solid state switching. This eliminates a trouble

spot many radios encounter.
• KOK hes elsa eliminated another trouble spot by completely hand

wiring each radio. No internal plugs to become intermittent and no wire
wraps either, just good solid wiring.

RDER NOW DIRECT
CALL TOLL FREE

800-251-4141
This number for ORDERS ONL V! ~ rAiiiiiiiiaJ

Mail Order - COD - Bank Cards ~.
HOURS - 9:00·5:00 CST Monday -Saturday

Phone (615) 865-1949
Telex 80-8321

ORDER DIRECT
OR AT YOUR DEALER!

Distributed by:
~I(DI(I



D. N. (KjV Kit/rell KS Kl
703 5erendda Drive
Ceorgt'lown TX 7B626

Update Your
CW Music Keyboard

- play it again, Sam

"
.~

Fig. t, Wiring diagram (or modified diode matrix. RA and RB
values are not ctuicei; however, a large deviation will cause
erra fic operation. Rc orevetvs fru ncafed characters should
other keys be sfruck while the space bar is down . Resis
tors-!4 W; diodes- JN9 14/ 1N4 148; capacitors-D. , disc.
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Considering operational
f eatu res v ersu s IC

count, cost, and ease of con
struction, the Morse key
board designed by Crom
WB9WRE is one of the best
keyboard bargains available
(73 Magazine, February,
1979, p. 84). The author sug
gests several options, and
the design readi ly accom
modates others. One such
option, to make typing easi
er, is described in this arti 
cle.

I found the basic key
board awkward to operate
because of the key-interlock
feature which disables all
other keys while one is de
pressed . Although oth er
keys may be struck, nothing
will come out- and that was
my problem: striking the
next key too soon resulted
in omitted characters.

The answer is n-key roll
over. With n-key rol lover,
second, third , etc., keysmay

be struc k wh ile the fi rst
andlor succeeding keys are
st ill held dow n, yet code wi ll
go out in perfect sequence
(the capability exceeds the
demand).

The technique used by
Horowitz W l H FA for his
Compucoder (Q5T, June,
1975), two resistors and one
capacitor in each keyswitch
lead, was adapted for this
modification, as shown in
Fig. 1. Essentially, the func
tional difference between
the original W89WRE diode
matrix and the modified one
is the durat ion of the key
switch input. The static, or
rest, condition of data buses
KO-K7 and the strobe input is
high in both cases. W hen a
key is struck, diodes in the
key-switch line take selected
data buses low to form the
8-bit binary code represent
ing the character keyed .
One or more of the low data
buses take the strobe input



utes on all bands. 3-function m eter
shows forward peak power on
transmit , SWR , and received
signal strength . PTT on ssb, full
break- In on cw. PIN diode an
tenna switch. Built-in cw sidetone
with variable pitch and volume. ALC
control on "high" power only where

needed. with LED indicator.
Automatic normal sideband
selection plus reverse. Nor
mal 12 -14V dc operation
plus ac operation with o p
tional power supply.
The r ight styling. th e right
size. Easy-to-use controls,
fast-action p ush buttons, a ll
located on raised fron t
panel sections. New meter
with lighted, easy-to -read
scales. Rigid steel chassis,
molded front panel wi th

matching aluminum top.
bottom and back.

Stainless steel tilt
up bail. And it's
only 4 " high b y
9 1>" wide by 12"
deep (ba il not ex
tended) to go any
where , fit any
where at home. in
the field, car, plane
or boat.
The rig ht acces
sor ies- all fro n t
panel switch able .

Model 220 2.4 kHz
8-pole ssb fil ter $55;

Model 218 1.8 kHz 8
pole ssb filter
$55 : Mod e l
217 500 Hz cw
filter $55;
Model 219 250

Hz cw filter $55; Model 224 Audio
cw filter $34 ; Model 223 Noise
blanker $34; Model 226 inte rna l Ca
librator $39; Model 1125 De drcuit
breaker $15: Model 225 117/230V
ec power supply $129; Model 222
mobile mount, $25; Model 1126 lin
ear switching kit, $15.

Model 525 ARGOSY $549.
Make the right choice, ARGOSY
for the right reasons and low price.
See your TEN-TEe dealer or write .

,r'fi,~.~~:r.~.~, ',~~~;

Other cw and ssb filters a re available
as options, see below. I-f freq uency
is 9 MHz. i-f rejection 60 dB. Offset
tuning is ~ 3 kHz with a detent zero
position in the center. Built-in notch
filter has a better than 50 dB rejec
tion notch. tunable from 200 Hz to
3.5 kHz. An optional noise blanker of

the i-f type has 50 dB blanking
range. B uilt-in speaker is powered
by low-distortion audio (less than 2 %
THD)
The right transmitter fea tures . Fre
quency coverage from 80 through
10 meters, includi ng the new 30 me
ter band, in nine 500 kHz segments
(four segments for 10 mete rs), with
approximate ly 40 kHz VFO overrun
on each ba nd edge. Convertib le
power: 100 or 10 watts input with
100 % duty cycle for up to 20 min-

Here's a Concept
You Haven't Seen
In Amateur Radio

For A Long Time-
L Price.

NewTEN-TEC
4

The right des ign - for a ll the right
reasons. In setting forth design pa
rameters for ARGOSY. Ten-Tee engi
neers pursued the goal of giving
amateurs a lig with the right features
at a price that stops the amateur
radio price spiral.

The result is a unique new trans
ceiver with selectable power
levels (convertible from 10
watts to 100 watts at the flick
of a switch] , a rig with the
right bands (80 through 10
meters including the new 30
meter band), a rig with the
righ t opera tional features
plus the righ t options, and
the ri ght p rice for today's
economy-just $549.
Low power or high power,
ARGOSY has it. Now you
can enjoy the sport and
challenge of Q RPp
ope rating. and ,
when you need it.
the power to stand
up to the crowds in
Q RM and poor
band conditions.
J ust flip a switch to
move from true
QRPp power with
the correct bias
voltages to a full
100 watt input.
N ew a n a lo g
r ead out d e sign .
Fast, easy, re li able,
a nd e ffic ient. T h e
modern new
readout on the
ARGOSY is a
mechanical de
sign that in
stantly gives you all significant figures
of any frequency. Right down to five
figures (~ 2 kHz). The band switch
indicates the first two figures (MHz),
the linear scale with lighted red bar
p o inter indicates the third fig ure
(hundreds) and the tuning knob skirt
gives you the fourth and fifth figures
(tens a nd units ). Eas y. And effi 
cient-so battery operation is easily
achieved.
The right receiver features . Sen
sitivity of 0.3 "V for 10 dB S+NIN.
Sel ectivity : th e sta nda rd 4 -p ole
crystal filter has 2.5 kHz bandwidth
a nd a 2.7 :1 shape factor at 6/50 dB.
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low, firing the st ro be which
loads the FI FO.

The work of the key
sw itc h is now com plete . In
the original versio n, the key
sw itc h p rovides a direct
gro und which retains the
B-bit code on the data buses
and hold s the st ro be input
low, preventing re set until
th e key is released . Con
versely, there is no direct
ground path in the mod ified
version. The keyswitch d is
cha rges the ca pacito r, se nd
ing a negative-going pu lse to
form the e-on code and t rig
ger the st ro be . When the
ne gative-going pulse is com
plete, the data buses and th e
st ro be inpu t reve rt to the
static (h igh) state and a re
ready for the next keystroke.
The depressed key is inert
unti l released; after release,
the ca paci tor re charge s and
the key may be use d again
(the re is no discernible de
lay).

Foolproof key debou nc
ing is a bonus featu re of this
mod ifi cation . The kevswitch
panel s I used were removed
from old computer termi
nal s that had individual
magneti c reed -switch mod
ule s mounted on ra ils. Some
of the switc hes, outward ly
identical to all othe rs but
used for specia l or d ual
funct ions, ca used sporad ic
cha racter ite ratio ns. I t ried
numerou s str o be pul se
widths, and even a 555
wired as a one-shot, withou t
resu lt. A partial c u re, effe c
tive for so me but not for a ll
of the aberrant keys, was fi
nally achieved using ca paci
tor c o nd it io n ing on the
st ro be-in put line . These key
ing anomalies co m plete ly
di sappeared after th e key
board w as mod ified .

W ith d u e respect to
WB9WRE, it ' s a matter of
opinion w hether his-or any
other-keyboard makes CW
m usic; so me w ould say that
only a bug in th e hands of an
expert ca n do th at! Music or
not, this keyboard w ill play a
better tune after th is sim ple
modifi cation .•

Photo A. Aluminum angle stock bolted to the sides supports a luminum top, bottom, and rear
pands. The top was painted with epoxy spra y enamel; clear epoxy protecb the transfer tenet
illg on the ke ys and con tro ls. The digital display is for the QRQ QRS d igital speed indicator.
(St·p article by W7BBX, 73 Magazi ne, june, 1980, p. 50) .

Photo B. The n-key rollo ver components are at the top of the diode m atrix. Vector T-44 Mini
wrap posts are used to support the data buses and to term inate keyswitch leads. The key
board logic, speed meter, and regula for boards are below. All interconnections are made
with single row headers.
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eASE CHART

TOW lER WIOTH D.....

IT. ", 12" • 12" >l-

FB-45B 30" . 30" '"RB-4 5B 30" .30" '"MHI1 B 18" • 18" .'
~-61 8 3 ' • 3' " '

3 ' • 3'I-RtI-618 '"ST-778 See 8&1ow ......
RB-778 3\1' . 3\1 ' ,-

TT-458
Features:
Mal( Height: 45'
Min . Height: 22'

II' W eight : 250 Ibs.
Winch ; 1200 Ibs

Cable: 4200 Ibs.

No Guys required
when mounting

against eve of
house.

For completely
" freestanding

l
installation, use

RB45B or FB-45B "-''-"
below.

I
-

W IND LOADING

Tower Heigh t Sq F!

ST-77B
sa " Square
n ro Footage

" "M T61B
"' "

Based on

I " "
50 MPH

TT -45B
" "

W ind

Wtlson Systems uses a hIgh . nellgl h ca lbon slee l tu be mallulaclu.ed u pecial1y lor Wilson Systems, It is
25% st . onge. t ha ll con~enti olla l pipe, T he tubing size used is 2" & 3~" -,095; 4,." & 6" " 8" -. 134 .
Ali lubing i, cold dip ga l ~.Ilized . To p secllon is 2" a D. 10. p.ope' . o lor and alll e lllla moullt illg,

r

<,
16'

~3~·O. D
- 3 ~-

00

MT-618
,

"
Features: ,I
Mal(, Height:,6" ,
Min. Height : 23'

, , , . ~. 00

16' Weight: 450 lbs. I,
W inch: 1200 [bs.~. ~.
Cable: 4200 Ibs.

00
No Guys required ,,

when mounting '- 6 " D.O.

against house.

For completely

16'
freestand ing in- •stallaticn, use

L~ RS-61 8 or n- -

6 " D.C>. FB-61B beIOW ' \'~<:' :. r
L' ., _

WILSON SYSTEMS TOWERS

-
,
00". I

ST·n8
Features:

Max. Height: 77'
Min. Height : 24 '
Weight: 700 Ibs.
Winch: 1500 Ibs.
Cable: 6400 Ibs.
Requires RB-77B &

will be totally
freestanding

Recommended
Rotor : High Gain

Rotc -Brake

",

T he T T-45B and MT-61B come complele with house b. ack el and hinged base I1lale 10. agaillSl -hou...
m oun ti ng. FO'lolally tree ,la"d ing inst a lialion, u,,, eilhe. of Ihe li lt -ave. b ases showll below.

The ST-77B c." " ot be moun ted agai"' t Ihe ho use and m ust be used w il h the .otaling tilt ·ove. ba...
RS-778 sho wn below .

•

T ,II,ng t h e tower over 15 a
on"'man tas k With t h e W rI ·
50n bases. (Shown a bove '5
the RB-61B, Rotor IS not
Inc lu d l' d I

",

The' RS Senes was d"51'lned fa .
rnc Amn ts ur who wants the ad d
ed convenience o f be rn !! a b le to
wo.k on rne ro tor from t h e
g.ound oos.uoo . TillS senes of
haSl'5 w il l g ive ttun ease pl us ro 
ta te the comple te towe. and an 
tenna svstem by rbe use of "
heavy duly th.us t bea ri n g a t Itl e
base 0 1 t he towe. mounnnq POSI '
t ,o n , w h il e snn bemq able to tilt
the tower a ve. when des irmg to
make changes on the antenna
svs tem .

RB-45B .. 1441,,"_ . .'2 89"
~....I RB·81B . . 2291,,"... '379" L_

RB·77B • . 300 Ibs"" .'56 9 9
'

IrJOOYr!T~§R!tPr ices Eftecli~e 9 -1 -81 lh .u 9 ·30-81
Spec ifIcations Subject 10 Change Wilhout Nonce

FIXED BASE

TILT-OVER BASES FOR TOWERS 1
ROTATING BASE



WILSON SYSTEMS INC. MULTI-BAND ANTENNAS

No band~wltchjn9

necesserv with th is
vertical , An excellent
low cost OX antenna
w.\h an electrical quarter
..... eveleoqth o n each band
dod low angle rad iat ion .
Advanced deSign
pee v« re s low SWR and
exceonooauv flat
respo nse acro ss the full
w 'dth of e ac h ba nd

Featured IS the Wilson
larg e d iam eter H igh-O
traps wh ich will maintain
reso nant point!. w ith
IIdrying temperatures and
hum idity

E,H lly assernbjed , t he
WV -I A IS supplied wi t h
a hot d ipped qalvanized
base mou nt bracket
to a ttach to vent pipe or
to d mast d riven in the
ground .

WV-1A
4 BAND

TRAP VERTICAL
(10 ·40 METERS)

No te :
Ra dia ls a re required fo r

peak operanco .
(See G R -l below ]

•

•

,,,
I

i<
1

Tbe GA- I is the complete
gl ou nd radial krt for the WV·
I A It corauts of . 150' of 7/14
str ,m d ed aluminu m wire and
neilvv duty egg in~ulators. in·
strucnons . The G R· 1 will in 
crease the efficiency of the
GR-l bV providing the correct
cuunte rporse _

GR-1

SPEC i f iC AT IO NS
• 19' to ta l height
• Self supportong - no guvs

required
• We ,ght - 14 rbs
• Input im pedance : SOn
• Po w erhandtinq capabili IV '

Legal Limit
• T w r, High -O traps with large

diameter coils
• Lo w ,mgle rad ia t io n
· O m n ,d irec t ,o na l

performance
• Tape . swaged alummum

tubing
• Automatic bandsw,tchong
• Ma.t bracke t fu rn ished

.. • SWR : 1.1:1 o r less on a lll w nds

•

2 1 ~ II><
100 mph
C"" , 8 ...."
Iw ppl <! l
~J ' b>.
61 '1><

- IN STOCK _ ..I

"" nd '<U<l,n9 '" 80 ...-. ..... 1 10( ..",
A_ .,.od .-.W" t l ".~ .1 31 '''''
Sh ' '...9 _ ..". , 1 ''' .1 4 1 ' 1>1
D" , 5 1.,..... ' n<J "" ...,,,n r""lU " d
"'~ " .." ...,nd ..."'. ... 100 "'l"'I

W,n d l.,.." ng '" 80 ..
M 4..m " "" '''(I ....' y ..
~_ ,-
A,-" t. '... _ '91" I..,." " • •
Sh'I'<',..q _ .q.... I...,." " • •

ORDER
FACTORY DIRECT
1-800-6 34-6898
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SYSTEM 36

8""," '0 0 • I_ nI
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WILSON
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SYSTEM 33

--

•

ADD 40 OR 30 METERS TO YOUR
TRI-BAND WITH THE NEW 33-6 MK

- IN STOCK -
Now you can have the ca pabilit ies of 40-meter o r 30 meter operat ion on the System
36 and System 33 . Using th e same type high quality traps. t he new add it ion will
offer 200 HKZ of bandwidth at less than 2 ;1 SWA . The new 33 ·6 MK will fit your
present SY36 or SY33. and using the same single feed line .

Capable a t h.mdlmg the Legal Lun lt . the "SYSTEM 33"'5 the f,nest corupec t In -bander aVOId ·
dbl e to the emateu r . Des,yned and o.ococec by one of the w orld 's laryl.'st antenna manufactu rers ,
the trad' l.onal quailtv 01 wo rkmansh,p and marenats exceus w' th the " S YS T E M 33". New boom 
ro -etement moun t cons's ts 0 1 two I /S" th'ck formed atommum plates Iha t Will ~"ov ,dc more
cl"rnpUlY " nd ho ld ,ng Sl. englh to tJrevent elemelH m,sahgnment. Supenor c lam p ,ng power IS cc .
t.loned W'lh the use o f a ruyged 1/4 " thICk .llummum ptate fo r boom 10 mast m ou n u ng The use of
la rlJt' u.emeter H,gh ·Q traps on the " S YS T EM 33" makes 11 a h.gh ~erformlng t,, ·bander and "I a
verv ecooooucer p " ce A coruptete steo.ov-steo Illustra ted mstrucuou manual gUIdes you 10 easy
<luembl v <lnU rne I,yhl ...... 'yht antenna makes mstauanoo o f the " S YS T EM 33 " qu.ck arid i,mple
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7J M <l g allnl ' Stall

The Kenwood
TR-7730 Transceiver

-let's get small!

Time wa s, if you had a
small ca r and wanted to

put a sy nt hes ized two
mete r rig in it, you either
cu lt ivat ed a sa d is t ic
disrega rd fo r your passen
ger's knees or got yourself
one of the two rigs on the
market with a co mpac t
sepa ra te con trol head . The
new Kenwood TR-7730 is
pa rt of a trend that will
change a ll that . Measu ring
a mere 2" high, 5,75" wide,
and 7.75" deep, it will fit in
the sma llest of cars without
usu rpi ng precious legroom

and is even compact enough
to fit in the extra radio slot
located in the conso le of
ma ny newer cars, O ne might
suppose that a great dea l
was sacr ificed to cram ev
eryt hi ng into such a small
package. Surprisingly, this is
not the case. Wit hout fur
ther ado, le t' s take a tou r of
what the TR-7730 has to
offer.

The Features

Sta rting in the upper left
hand corner of the fro nt
panel , we find the memory

The Kenwood TR-7730.

channe l se lec tor and two
sq uare push-buttons-one
marked "M" and the othe r
marked "MR". The "M" but
ton load s the freque ncy
shown on the d ig ita l d is play
in to one of the five mem o
ries. This frequency can
la ter be recalled by press ing
the "MR" button and choos
ing the desi red position on
the ro tar y se le c to r. O n
memor ies 1-4, the transmit
ter offset is set with the
switch on the far right-hand
side of the front panel.
Memory 5 program s both

transm it and receive fre
quencies, allowing access to
re peaters using non-stan
dard splits.

Be neath t he m emory
contro ls a re the co mbina
tio n power switch and vo l
um e co nt ro l and t he
sq ue lch. Direc tly to the
righ t of these is the main
tuning kno b, which steps
th ro ugh the ba nd in a simi
lar manner to the knob on
the TR-9000.

Just to the righ t of the
m ain tunin g kn ob is a
switch which selec ts ei the r
5- o r 1Okl-l z steps with each
click of the main tuni ng
knob, a highflow power se
lector, and an onfoff switch
fo r a user- insta lled CTCSS
e ncode r. Directly above
these a re th ree switc hes as
sociated with the scanning
c ir c u it ry. Pre ssin g th e
" Scan" switch sta rts the
7730 scanning up the band .
It will stop on any signa l
that breaks the sque lch and
resume scanning when the
signa l drops. If you hold
down the scan button con
tinuously, the rig scans at
twice the normal rate . If
you wish to remain o n a fre
q ue ncy, pre ss t he PTT
switc h on the mike o r the
" Ho ld" button on the fro nt
pane l. Pressing the "MS"
switch scans the five fre
quencies prog rammed into
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Top view of the Kenwood TR-7730. Bottom view of the Kenwood TR-7730.

•

the memor ies. The scan and
hold switc hes work in bo th
the band- and memory
sc a n n i n g mode s . The
up/down switc hes on the
microphone function only
in the band-scanning mode.

All displays are of the
LED var iety. There is a bar
graph S/rf-meter stmihar to
that on the TR-7800, al
though the display on the
TR-7730 see ms to be less
prone to flickering. Above
thi s are three LEDs. The o ne
on the fa r right lights to in
dicate that a repe ater off
set has been se lec ted, the
middle when the un it is
transmitt ing, and the left
when a signa l that brea ks
the sque lch is present. To
the left of th is is the mai n
frequency d isplay.

Most of the rear panel is
ded icated to a heat sink for
the final amplifier. In a clus
ter o n the left side are the
antenna connector, power
cable, speaker jack, and a
three-prong jack for a mem
ory back up power supply.

Big Rig Performance

Kenwood wisely avoided
compromise in the rf stages
in their down-sized rig. The
t ran smitter and re cei ve r
stages are strikingly similar
to those in the TR-7800 ,
Space was saved by shrink
ing the contro l ci rcuitry, re
placing some discre te com
ponents in the audio cha in
with ICs, and simplifying
the fina l stage. Specifica
tions are virtually identical

for the two rigs. Sensitiv ity
is ra ted at be tter tha n .5 uV
for 30 dB SIN . Selectivity is
spec 'd a t 12 kHz at 6 dB
down and 25 kHz at the
- 6O-d B point. In the high
power mode, our unit ex
ceeded its ra ted 25 Watts at
a ll frequenc ies between
144 and 148 MHz . Output
in the low-power po sition is
cont inuous ly a d jus ta b le,
making it easy to match the
rig to amplif iers requiring
only 10 Watts or so of drive.
As with most commercia l
rigs, the deviation level wa s
set slightly high fo r the
close-ta lking most ha ms
use to improve signal to
noise in a car, bu t was easi
ly readjusted.

In a ctual use , the
TR-7730 is a c ha mp. It
worked perfectly the mo
ment it came out of the
box. Both transm it a nd re
ce ive a ud io have the usual
Kenw o od cha rac t e ris 
tics-high fide lity with no
sac rifice o f inte lligib ility .
The sq ue lch is extremely
sensitive a nd seems to latch
up resol utely, without the
mu shiness e ncountered on
many rigs. The controls a re
thoughtfu lly shaped and lo
ca ted -most of us shou ld
have no troub le putting the
TR-7730 th roug h its paces
in a d ar k moving vehicle .
Th e bar-g raph S-mete r,
wh ich fi rst struck me as be
ing a gimmick of quest ion
able utility, turned out to
be extremel y useful. It' s a
lot eas ier to read at a

glance th an a D'Arsonva l
movement.

The only thi ng more en
joyable tha n using th is rig is
decid ing where to install it !
It's so sma ll that the possi
bilitie s are almost endless.
After co nsidera ble d ebate,
I removed the AM rad io
from my Dodge Col t' s dash
board and cut away the
plasti c faceplate with a
fine-toothed saw and a cou
ple o f files . I didn't know
whether or no t the rig
would actually fit unt il the
facep late was completely
cut aw ay . Behind the dash I
fou nd two me tal braces, of
fering ple nty of suppo rt.
The fit is so tigh t that I
did n't have to sc rew the rig
down. I connected the re
mote speaker jack to the in
dash speakers supplied with
the ca r.

Not for the squeamish,
an in-dash or co nsole instal
la tion can nevertheless be
extremely sa tisfying. I used
to en joy having my car look
like a mobile NASA co nt ro l
center, with rigs hanging
everywhere, but I get even
more ple asure from the
clean setup I now have. If
you decide to try an in-dash
installation, just be sure
that there is plen ty of air
circu la t ion availa ble . Inad
equate co o ling can kil l
a fig.

I used the Ke nwood
MC-46 DTMF mike, and I
mu st ad mit I have a lovel
hate re lationsh ip with it. O n
the plu s side, it has all 16

to nes, whic h is useful, and
the aud io quali ty of the
co ndense r mike element is
unquestionably superio r to
the mike packed with the
rig. On the negat ive side o f
the ledger, the mik e is
sma ll! It took me a co uple
of days to learn how to han
dl es it without inadve rtent
ly pushing one of the bu t
tons o n the pad . The hang
up hook resembles tho se o n
other microphones l awn,
but it is slightly sma ller, so
it won't stay put in e ithe r of
the mike ho lders in my car.
The sma ll size no longer
bothers me, but I am still
loo ki ng for something to
hang the mike o n when I am
not using it. My advice is to
check out the mike careful
ly before buyi ng, and if it
seems too sma ll to cope
with, pick up a Kenwood
MC-45. You'll need to re
wire the mike connec tor,
but the 45 is a solid. full
sized microphone, sure to
please the most ham-hand
ed ham ! The MC-4b has
some nice features, though,
and is probably well worth
the effort requ ired to get
used to it.

Nothing is perfect, of
co urse, and the TR-7730 is
no exception . I found three
rel a tive ly minor things I
wou ld like to see improved.
First, the ma in frequency
displ ay is anythi ng but eas y
to read . No doubt the loca
tion I chose fo r the rig
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BEAT YOUR BATTERIES!

call toll free:nights

(800) 231·3057
6-10 PM COST, MW.F.

days: 713-658-0268

he~
1001{ here

• • • • •I" "

YOU NEED A
BATTERY · BEATER! !!

,/

/

BATTERY
EATER??GOT A

Hustler HF antennas ~iv€'f

ootstondlJ"'g SIgnal -ecots
wherever \IOU'fe rrot'J ltel

H
HF MOBILES
DELIVER
FIXED STATION
PERFORMANCE

ER

I,IASTfRCAR O VIS A
An I>'OCO'S lob >1oul<Ton ~.~ _ e ,nc!oaol<>d '''''"n
subt"ct '0 _ "9'" _ t>out nor ,.,., . 11 ".mSlI...,.n'_
Somoo "._ ~ubt<'<1 p<~ • l~." 'os",",," _ 6'
' " '' PIoo. ... _ ~ult oc...n l , ~. belanct' coIlfocf

[u]illrn~~rnm
Electronics Supply

1508 McKinney ~ ..
Houston, Texas 77010

IC 720A/AC $1298
IC 730 729
IC 2AT 249
IC 22U 269
IC 25A 309
HT 1200 299
ST7 440 FM 299
Alpha 78 2595

76A 1495
76PA 1795

TB 5EM 425
TR7/DR7 1349
R7/DR7 1299
MorseCKl 115.00
FT707 699
FRG7700 449
FT101ZD
Mark 3 Limited .. .. 749

Order KWM 3 80 Now
OLD PRICE

Rockwell Accessories in 5 tock
JaneI OSA5 .41.95
Bash Books 9 .95
Amphenol Silver Plate PL-259 1.00
Antique/R are Tubes Call

GE 572 B 38
Timex 24 hour wencrock 24.95
Robot 800A 749
Cubic 10 3 119 5
Bird 43 SLUGS
Portable VJ Amplifier
2 watts In 33 watts out .... 8995
Belden 9405 Heavy Dutv
Rotor Cable 2#16. 6#18 .. 45C/fl
Belden 8214 RG·8 Foam 36C / ft
Belden 9258 RG·8X

MlnI ·coax 19Cth
Allian ce HD73 Rotor 109 95

Call for T58305 . 151305.
T5·5305 plus eccesscnes

AEA
YEASl

Telrex
Drake

ETO

Santec

ICOM

Assembled .
Tested ,
Burned In .
Program m ed
(I nc . $3 . po stage)

$99.QQ.

W·S ENGINEERING
P.o. BOX 58

PINE HILL, N.J. 08021
24 HR. PHONE: 201 ·852-0269

PORTA·PEATER'·
INSTANT REPEATER

• • ind"'dual CW ID~ ( I I< PRO ,,",)
• VO _ _ CO R. CO R \f,gO""
• A,d) 0 · 15 m,n. 10 eycl.. t,m.. ,
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De5ign vour own HF rrcone
trc:rn a ful l serectco of teo
oooutv. u.s- rrcoe siorotess
steel boll rT'lOl.I"lts. QUiCk dis
co-s-ects. rroes . spr ings and
rescoctces You con C:O<Ief any
6-b-SG-met€!( bond Choose
trc:rn medium o high PO'Nel"
resonators w ith broadest
bordwknh and~ SNQ for
cpflffiUm cerroroo-ce cnany
bard Eosybandchongeand
goraging wifh ~stle(s told·
over most. too,

3215 North hi " Avenue
Kissimmee, Flo rida 327.4t

Ask any hom - the best HF
mobll'?s on the rood come
from: Hl.nl1er - sflllthe
standard or performance.
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\\1 !iA.CII. l\[RyrHI~G
\\( SElL wrru OLR
PlRSO~A.L GLARA.~III

PRICl'l fOB
HOLSTO ,<

PRICE'l 'lL:BjECT TO
CHA'\JGf \\ !THOG 1
voucr
1Tf ,'1S SL'B)ECT 10
PRIOR "ALf

CALL FOR Q UOTE

NEW
Ef)KENWOOO

2m FM HANDlE

vrv, N!CHT 1I .... 1
TOLL FREE

1-800-an-lOS7
'v10N. V\'ED, FRt. 6 P,'v1-10 PM CT

tf .tJ[ICOMI

IC·720A
$1298.00

ICOM's to p of the line - 9 band
HF transceive r, general
coverage rec eiver> 0 .1 MHz to
30M Hz . 12 VDC operation
(co m pa t ib le with PS15 power
supply ) 2 VFO 's bu ilt in.

• p"'M,.mn,.bl•.,"
• lithium m~mor~

b. ,k-u p

• p o..~ r OUlp u l 2,S

... " , 0' 300 m..
• "S l i d~ Loc"

b.u.. ,~ p ...k
• lun bl .. ,ub-

Io n ncod...,

DONS CORNER
Our service men note the new rigs coming o ut, and they arc

plentiful. Seem to be almost failure p roof the first le ap out of
the far-tory. The design is better. Quality-,:onl rol seems to
preclude the old warning "wait until a few gel our" befo re
purchasing ; plus, the dealers seem to be getting better service
info feedback from the factory, faste r tha n ever.

Word of Advice: Buy fro m a dealer that is AUTHORIZED or
ca n gu arantee you local service. Don 't get stuc k with a unit that
" m ust be lactory repaired" unless that factory so stipulates.
Th is month's best buy - Alpha Amps at c heape r than ever
prices.

Try our Service Department- you'll like it! Five Peo ple :
One Tec h for KWM380's only; one for digital equipment ; one
for tube sets; one for o lde r Collins/Drake; one for general
repair - odds and ends that you don't want to do. CAll US!
Least we can do is teUyou whether to put it on the she lf or send
it to us.

See you nt'~t month!

P.S. Turns o ut Tang (o ur spy in [apan ] was srro rfin' Saki when
he reported on the Kenwood TS-840. lt flat doesn't exist, never
has, never will. I put him on probation.

FT 208R

CAll
FOR
DETAilS

$369.00
CA l l FO R

Q UOTE

FT lOUD
,

FT 708R

\~IVAESU
$910.00

CA l l FOR Q UO TE
CAl l FOR

Q UOTE

•
• •--r - . : ; 84018

-. .: 0.- ' 27C fft- -, 0-- .•
~.

... '.(., .., .
" '''; ",."'''' ,on , ",.
, ' • •'",}O , . ' ""
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~"" , < ", ~n , _

"'" ,~. Xl>. _, . " • • }O >,>'"
••.......

......
""..
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••..,....

...... ....

•• •

• C urti s 8044 keyer
ava ilab le as option

• front panel keyboard
• ten VfO's
• o n e year fa ctory

warranty

•,
•

•

•..
•

•....
•

•.....,.

•..,

~"

" "'"',
•••" " '

.,
".'-
...

.",
""'
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NEW!!
YAESU FT-ONE

8214
Jll C1ft

8237
J 2 c /ft

BELDEN\;>

• CAll FOR QUOTES

Belden Mini RG -8 (9258)-19([ / 11 ,

''0' "R. 9v," , &6'"

~-

"-""~- ~'"

'71>"'. iM -.,~ 9888 ~,
~. ~" 65 C/ ft ;:-

LI ST
$2995.00

• three s e le c t ivi t y
positions for CW (two
for FSK! ) using o p tio nal
filters

• 73 MHz first IF
• 0.3 uV se nsitivity
• full break in

IC 2 AT
269.95
HP-5
49,95

BC -30

69 .95

CAll
FOR

Q UOTE

r; ~ IICOM I

713-658-0268

KWM 380
LIST $3495 + filler
Your Cost $3095

indofilter

NEW
10 AT

220 mHz
Call for
Specs &
Ouote
$299.00
WjPad

$269.00

{' W jO Pad CALL FOR QUOTE



-----+SOTRON ANTENNAS
THE BEST THINGS

come in little packages.•

NEEDS NO RAOIALS.OR
MATCHING DeVICES

ISQTRQN 80 ISOTRO N 40 ISOH ON 20
54 IN.HI GH 311 N. HIGH 17 IN. HIGH

BIG ON PERFORMANCE
SMAll ON SPACE ~"

ImJ BI LA L COMPANY ~
i3031 6 87- J 219

STAR ROUTE fLORISSANT CO 80816

INTROD UCTORY PRICE:

• SUPEA 8 0- POU~D, IOO-r.lPH GRAY\lAG·
~ETlC MOUNT WITH MYLAR BASE

• ~i8 WA¥E FOR PHASE II SIG NAL
• AND·

• 114 WAVE fD A CLOSE-IN AND RE-
STA ICTED HEIG HI AR EAS

• INSTA NT CH ANGE-OVER

• SUPE AIOR PER FORM~N Ct

• STAINLESS STE EL SORING AND WHIP

• CH ROMEON8RASSBASE-COM PARE'

• BOTH ANTE NNAS ~R E fREO UENcY
~ DJUST~8LE

• COMPLETE WITH 17 FEE T Of m AM
COA~ AN D PL-259 CONNECTOR

• !,I AOE IN USA

PHASE II
TWIN ANTENNA

~

Five Ama teur Bands
180 thru 10 Meiers)
With One Antenna

FIVE BAND BARKER & WILLIAMSONTRAP DIPOLE MO DEL 370-11

END OF YEAR SPECIAL

Pre-assembled · Complete with wire' Traps · End
insulators ' 50 ft. RG-8!U coax with PL-259 connector '
Five bands 80. 40. 20. 15 and 10 meter operation
with one antenna ' Only two adjustments required '
Only 110 feet long' Heavy duty cast alum inum and
steatite center connector

, .- , T

Barkel & Willia mson Inc,
10 Conal SI
Bnstot Po 19'007
215·788-5581

Price WUs $69.50

Now $43.00
Limited Supply

COMPARE!!

TWOANTENNAS FOR THE PRICE OF ONE!

AMATEUR-WHOLESALE ELECTRONICS
6617 SW 129th Te"ac~ M,aml fiorKla33176

Tel€pll\loe 13 05) 233·3631 . Telex 80·3356
HOURS 9· S Monda~ tnru F'iday

• us. DISTRIBUTOR . DE ALER INQUIRIES INVITEO
r.oo- ~



SUPERIOR
COMMERCIAL GRADE

2.METER FM TRANSCEIVER

00

FREE TOUCH-TONE'
PAD KIT INCLUDED

COMPARE THESE FEATURES WITH ANY UNIT ATANY PRICE
• 8 MHZ FREQUENCY COVERAGE, INCLUDING CAP/MARS BUilT IN: Re

ceive and Iransm il142,OOO to 149.995 MHz in selectable steps 015 o-t 0 kHz.
COMPARE!

• SIZE: Unbelievable! Only 6:14" by 2*" by 9>.4". COMPARE!
• MICROCOMPUTER CONTROL: All frequency control is carried out by a

microcomputer,
• MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key is

pressed, a brief musical tone ind icates positive entry in to the microcomputer.
COMPAREI

• PUSHBUTTON FREQUENCY CONTROL FROM MICROPHONE OR
PANEL: Frequency is selected by buttons on the Iront panel or microphone.

• 8 C HANNEL MEMORY: Each rnemoeychannel is reprogrammableand stores
the frequency and offset. Memory is backed up by a NI CAD battery when
power is removed

• INSTANT MEMORY 1 RECALL: By pressing a button on the microphone or
front panel memory creooer t may be accessed immediately.

• MEMORY SCAN: Memory channels may be continuous ly scanned for quick
location 01 a busy or vacant frequency.

• PROGRAMMABLE BAND SCAN: Any section of the band may be scanned in
steps of 5 or 10kHz. Scan limits are easily reprogrammed.

• DISCRIMINATOR SCAN CONTROL (AZDEN EXCLUSIVE PATENT): The
scanner stops by sensing the channel center, so the unit always lands on the
correct frequency, COMPARE this with other uni ts that cl aim to scan in 5-kHz
steps!

• THREE SCAN MODES WITH AUTO RESUME: "Sampling" mode pauses at
bUsy channels. then resumes. "Busy mode stops at a busy channe l, then
resumes shortly after frequency clears. "Vacant" mode stops at a vacant
channel and resumes when signal appears. II desired. auto resume may be
prevented by pressing one button COMPAREI

• REMOTABLE HEAD: The control head may be located as much as 15 feet
away trcm the main unit using the optional connecting cable COMPAREI

• PL TONE OSCILLATOR BUILT IN: Frequency is ad justable to access PL
repeaters.

• MICROPHONE VOLUME/ FREQ. CONTROL: Both functions may be
adjusted from either the microphone or front panel.

• NON'STANDARD OFFSETS: Three accessory o ffsets can be obta ined for
CAP/ MARS or unusual repeater splits CAP and Air Force MARS SPitS are
BUILT IN! COMPARE!

o 25 WATTS OUTPUT: Also 5 watts loW power to conserve batteries in portable

" "o GREEN FREQUENCY DIS PLAY: Frequency numerals are gteen LEOs for
su perior ~is ibility,

o RECEIVER OFFSET: A channel lock swilch allows mooftonnq of the repeater
input frequency. COMPAREl

o SUPERIOR RECEIVER: Sens iti~ity is better than 0.28 uV for 2G-dB quieting
andO,19 uV for 12-dB SINAD. The squelch sensiti~ ity is superb,lequiring less
than 0.1 uV to open. The recei~er audio circuits are designed lor maximum
intelligibility and fidelity, COMPAREl

o ILLU MINATED KEYBOARD: Keyboard backlighting attcws it to be seen at
night.

o TRUE FM, NOT PHASE MODULATION: Transmitted audrc quality is oc
timiZed blthe same high standard ofdesign and construction as is found in the
recei~er. he microphone amplifier and compression circuits o ffer intelligibility
second to none.

o OTH ER FEATURES: Dynam ic microphone, bui lt-in spea ker, mobil e mounling
bracket, external remote speaker jack{ head and radiol and much, much more
A il cords. plugs, fuses. mic rophone hanger ere included. Weight: 6 Ibs.

o ACCESSORIES: CS-ECK ts-toot remote cab le ... $39.95 C5-6R s-ame ac
power supply, . , $59.95. CS-AS remote speaker, , , $1 1:1.00. CS-TIK touch
tone- microphone kit (w ired and tested) . . . 145.00

7 SW, 129 th Terrace, Miami, Florida 33176
ephone (305) 233-3631 • Telex: 80-3356
,URS: 9 - 5 Monday thru Friday
S, DISTRIBUTOR · DEALER INQUIRIES INVITED

.MATEUR.WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

800·327·3102
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



Dr Ben C. Burcher N6A VU
9S41 Duke Drive
We'i/mim/er CA 92683

Joe Ham: The Consumer
- do you fit the mold?

Table 1. fir SSB radios - when purchased.

Total

I n spinn ing the dia l across
t he various amateur

ba nds, it is not unusual to
find a Qsa concerning ra
d io equipment . A tv pica l
QSO might bf' as follows :

" I am runn ing ,1 Sate llite
TSh with iJ Paci f ic Kilowatt
1 linear amplifier. My an
tenna cons ists of stacked
vertical s. :n clements. u p

Purchased

1 year (or less)
2 years
3 years
4 years
5 years (or more)

about 100 feet. I also have a
Demosthenes speech pro-

"cessor
It appears that there is

much interest in the types
of rad ios and accessories
be ing used as we ll as the
reason for purchasing spe
ci fic rad io prod uc ts. A l
though there have been
many formal studies con
cerning consumer behavior,

Numberof Amateurs(%)

23
20
14
10
33
100

the rad io amateur as a con
sumer has been neglected.

The pu rpose of this arti
c le is to present some ex
ploratory resea rc h f indings
on the inf luence of con
su mer behavior on the buy
ing habits of rad io ama
teurs.

Methodology

The data in th is study
were gathered from ques
tionna ires sent to 300 rad io
amateurs in each of the te n
United States call areas,
The amateurs were selected
by random sample from the
1980 Radio Amateur Cafl
book. The sample included
amateurs from each of the

fi f t y states, d ivided in to
three li cense cl ass c lassifi
cations -Ge ne ra l , Ad 
va nced, and Ext ra. Two am
ateurs were t ak en f rom
each class for eac h state.
Th e st udy was pr imari ly
limited to HF SS B rad io
equipment.

The H F sse Radio

An important part o f th e
study dealt with the types
of H F SS B radios owned by
the rad io amateu r, age of
radio, w here p urch ased ,
and pu rchasing inf luence s,
The fol lowi ng is a list of HF
SSB rad ios, includ ing man u
factu rer and mode l num
ber, that were most f re-

Source 01 Purchase

Local Fran chised Dealer
Mail-order
Another amateur
Other (inc ludes fact ory.

swap meet. ham fest)

Reasons lor Purchase
Numberof Amateurs(%) Reputation of dealer (including

52 service)
32 Price
10 Store personnel
6 Other (includes availabili ty.

locat ion of dealer. etc.

Numberof Amateurs(%)

40

44
10
6

Total 100 Total 100

Table 1. Where radios were purchased.
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Table 3. Reasons for purchasing radio from dealer, etc.



$89.95

• Frequency accuracy, ± .1 Hz maximum -40·C to +8S·C
• Frequencies to 250 Hz available on special order.
• Continuous tone

BURST TONES:
1600 1850 2150 2400
1650 1900 2200 2450
1700 1950 2250 2500
1750 2000 2300 2550
1800 2100 2350

TOUCH·TONES:
697 1209
770 1336
852 1477
941 1633

TEST·TONES:
600

'000
1500
2175
2805

TE·12PA

67.0 xz 85.4 VA 103.51A 127.33A 156.75A t92.87A
71.9XA 88.5 VB 107.21B 131.83B 162.25B 203.5 M1
74.4WA 91.5ZZ 110.92Z 138.54Z t67.96l
n.oxa 94.8lA 114.82A 141.34A 173.86A
79.7 SP 97.4 ZB 118.828 148.248 179.96B
82.5 Vl 100.01Z 123.03Z 151 .45l 186.27Z

TE·12PB

• Frequency accuracy, ±1 Hz maximum -40·C to +8S·C
• Tone length approximately 300 ms. May be lengthened,

shortened oreliminated by changing value of resistor

.... 443

1f-9COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, California 92667
(BOO) 854.Q547/California: (714) 998-3021

Stuck with a problem?
OurTE·12P Encoder might be just the solution to pull

you out of a sticky situation. Need a different CTCSS
tone for each channel in a multi-channel Public Safety
System? How about customer access to multiple re
peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, It can be used
to access Amateur repeaters or just as a piece of ver
satile test equipment. Any of the cress tones may be
accessed with the TE·12PA, any of the audible frequen
cies with the TE·12PB. Just set a dip switch, no test
equipment is required. As usual, we're a stickler for
1day delivery with a full 1year warranty.

• Output level flat to within 1.5db over entire range selected.
• Immune to RF.
• Powered by 6-3OVdc, unregulated at 8 mao
• Low impedance, low distortion, adjustable stnewave output,

sv peak-to-peak.
• Instant start-up .



Number of Amateurs (%)

45

Numberof Amateurs (%)
42
31
15
10

2

Rea sons lor Purchase
Reputation of Manufacturer

(Including quality)
Features of the radio
Convenience in operation
Other (includes Amencen-mece.

prestige, size, performance)
Total

40
12
3

100

Purchasing Influences
Advertisements
Friend (Amateur)
DSD
Store display
Other (includes store salesman,

family, used in contest)
Total 100

Table 4. Reasons for purchasing a particular brand o f radio. Table 5. Other purchas ing inffuences.

Table 6. Antenna systems and reasons for purchase.

Veterinarian
US Army (Captain)
Astronomer
Auto Mechanic
Photographer
US Air Force
Housewife
Plant Manager
Telephone Installer
TV Broadcast Engineer
Mar1o:.eting Product Manager
US Coast Guard
Musician
University Professor
Glass Blower
College Baseball Coach
Clergyman
Farmer
Retired

Conclusion

As prev io usly discussed,
this su rvey shou ld be co n
sidered merely as explor
atory in nature . The study
was l imited by the size of
the sam p le obta ined. Thi s,
how ever, is o n ly a begin
ning in looking at the rad io
amateur as a co nsum er.•

Reasons for Purchase
Efficiency and gain.
Work all bands.
Best value for money.
Low noise.
Fits limited space.
Low prof ile.
Good construction.
Better OX.

results of the study show
that people from all walks
of life are presently enjoy
ing the hobby o f amateur
radio. The occupations o f
rad io amateurs as given in
the survey include those
show n in Tab le 7.

Table 7. Occupations of hams.

Numberol Amaleurs(%)

46

22

' 0

10
7
2
1

Total 100

Joumanst-Poet
s.rctutect
Sa lesman
Computer Programmer
Asst. V. P. Operations (Railroad)
Engineer
Lawyer
Real Estate Broker
Florist
Electronics
Post Office Department
US Navy
City Government (Administrator)
Business Execut ive
Teacher ttst Grade)
Accountant
Dentist
Retail Bicycle Store Manager
Social Worker
Research (Medical)

cif lc an tenna is being used .

Radio Accessori es

An im po rtant part of am
ateur purchases includes ra
dio accessories. The most
popular accessories be ing
used by the amateur are l in 
ear amplifiers, speec h pro
cesso rs, audio fi lters, tun
ers, and kevers. O ther ac
cesso ries include monitor
scopes, f requency co unt
e rs, phone patches, and
co mpu ters.

Occupations

Occupat io n is a ba sic in
dex of social behavior. The

Dipole

Vertic al

Types of Anlennas

Triband yagi beam
(3 elements or more)

Quad
Monoband yagi
Minibeam
Longwire

Antennas

havior. Table 4 indicates
that the reputation of the
manufacturer, quality, and
featu res of the rad io are im 
portant e lements cons id
ered by the amateur when
purchasing an HF SSB radio.

Additional fa ctors that
infl uence an am ateur' s buy
ing habits are il lustrated in
Tab le 5. It is interest ing to
note that 42% o f those sur
veyed felt that adverti sing
p layed an important part in
influencing t he ir fi nal pur
chas ing decision . Addition
al purchasing influences in
clude friends (31 %), Q SOs
(1 5% ), and sto re display
(10% ).

There are probably more
on-the-air discu ssions con
cern ing antenna system s
than any o ther piece o f am
ateur equipment. The pur
chase of an antenna, there
fore, is an important factor
to consider in relation to
amateur buy ing habits. Ac
cord ing to Table b, the tn
band vagi beam appears to

" It is not the purpose of ttus ertt- be the antenna most pur-
cte to rate any one manutact ue-
er's product over another. Also, chased by radio amateurs.
not all sets mentioned in the 48% o f the amateurs sur
study are listed; only those ra- veved used this type of an-
dios that were most Itequently tenna . Table & al so indi-
mentioned are given here. cates the reasons wh y a spe-
34 73 Magazine · December, 1981

W hy A Speci fic
Radio W as Purchased

The buy in g environment
is an important part o f con
sumer behavio r. Not only
wh ere a pu rcha se w as
m ade, but wh y it wa s made
are basic f actors to consid
er.

As show n in Table 2,
m o st o f th e amat eurs
bought thei r rad ios from ei
ther a local fran chi sed deal
er or by mail-order . The rea 
so ns for thi s are illustrated
by Table 3. It can be ob
served that the repu tation
o f the dealer, includ ing ser
vice, and price are consid 
ered to be the prime rea 
sons for buying a set from a
particu lar place.

As discu ssed prev iously ,
the reasons why an amateu r
purchases a parti cu lar radio
are im portant factors to
consider in consumer be-

quentl v ment ioned in the
survev " : Colli ns KW M2;
Drake TR4C, TRF; Heathk it
HW-10l ; Ieom 701; Ken
wood 1205. 5205. 6205;
Swan Ast ro 150, 102BX;
Ten-Tec Triton IV, O m ni
A,D; Yaesu H -1 01, l Ol L

It is in teresting to note
that o nly 25% of the am a
teurs surveyed had sol id
state radios. The reason for
thi s is probab ly because of
the age o f the set s. Table 1
ind icates tha t although
33% of the amateurs have
had their set s for 5 years o r
more, 23% have purchased
new rad io s within the past
yea r.



Radio Activity
HAS CEN TUR ION . NY E . CALLBOOK , DA IWA . AZDEN . AND .•• .

PANASONIC CT-551 1 CO LO R TV AND MON ITO R. Panasonic
HAS V IDEO I N AND OUTPUT . IDEAL FOR VTR •

ATV AND M,CROCOMPU TE R. AUD IO I N AND OUT

PUT LE TS YOUR P IC TURE SP EA K. REMO VABLE

ANTENNAS AND CAB LE ADAPTOR . 1 20 VAC OR

12 VDC . DRA WS ON LY 1 5 WA TTS FR OM BATTERY .

CONT INUOUS TUNI NG WI TH COLOR P ,LO T AFC .

5 " SHARP FLAT -FACE P ICT URE TUBE . 3 " SP EAK -

ER AND EARPHONE JAC I~ . $420 .00 PPD

... 315

•_ .. ...-. l(.;;:M!

Ili Ii!i I!:'H!~j ~

mJ~~ if!I]l~!

Q)~Q]ldifll!!ij

a~~a~

a~g.t!!lJ
~i!lI~U1~
~~te.... '-'co,... ,,,,,

$25 .00 PPDSYSTEM .

PANASONIC EAH -T40 LIG HTWE IGHT

H IGH VELOC ITY DES IGN HEADPHONE

SYSTEM . $25 .00 PPD

PANASON IC EAH -S3 UL TRA I. IGHT

( 1.2 oz ) HIGH OUALITY HEADPHONE

STOPWATCH FUNCTIONSCHEDULE .

WITH LAP AND COUNTDOWN T IM ING .

8 DIG IT LCD CALCUL ATOR HAS PER 

CENT . SIG N CHANGE . AND ME MORY

FOR FIGURING CONT EST SCOR ES .

$59 .00 PPD

PANASONIC UE -8336U WORLD TI ME

CLOCK/CALCULATOR . LOCAL AN n

UTC TI ME . DAY AND DATE PI.US

TIME IN 20 OX ZONES . FOUR 24

HOU R ALARM S TO KEEP YOU ON

)l
TERMS :

NO CREDIT CARDS .
AL L ITEMS SH IP PED PREPAID UPS . ADD $3 . 00 HA NDL ING CHA RGE
ON ORDERS LESS THAN $50 .00 . WE ACCEP T SAVE SYSTEM OR
SAV INGS PLUS NUM BER S .

RAD IO ACT IV ITY . 53 1 WEST COLLINS DR IVE . CAS PER . WY OMI NG
8260 1 . (307) 237 - 5248 LARRY AN D WI LLY DE AN WB 7UJY .

Panasonic
EAH-T40

..... See List 01 Advertisers 0" page 162 73 Magazine. December, 1981 35



Wilson Microwave Systems
Wilson Microwave Systems uses the latest state of the art
method of manufactu ring the parabolic designed antenna.
Resistance to distortion and instability is increased with
the addition of a full screen mesh sealed within the v."
thick fiberglass.

Wilsons unique "Vari -Mount" provides the easiest installa
tion and mount ing method avai lable tod ay. The 4 pc
const ruct ion of the d ish provides easier handling, less
instal lation t ime. and greatly reduced shipping costs.

-•

--_.-
•

•

For those areas that require a larger dish than the 3.35
meter, Wilson offers an addition that will increase the size
to 4.0 meter. It is easily bolted to t he outer edge and main
tains the strength, while increasing t he performance.

•

•

A ball bea ri ng race allows easy turn ing of the antenna in
changing to the different satelli tes. A sca le is included on
the base to assist in their locat io n.

With the exc lusive 4 poin t Williams' mount , you are assured
a quicker inst all at ion and t hat the antenna will be more
securely fastened to the Vari- Mount. The ant enna st ruts
aid in stabi lizing the fiberg lass for operat ional reception in
winds of up to 50 ·60 MPH.

• •

7

i

' -.
••

- .• •.-

•

•

-
.. 
• • •

•
•

.,
•

•

The optional remote control feature allows you to control movement of the azimuth and elevation positions of the
antenna from the comfo-t of your easy chai r - without having to go outside. This feature may be added later.

Wilson can now supply you with a complete system for tu rnkey operation that includes everything that is required
for installation. The package includes the fiberg lass 11' antenna featured above, receiver, 1200 LNA, modul ator,
and all cables requi red. Many options are availab le.

DISTRIBUTOR & DEALERSHIPS AVAILABLE
WILSON MICROWAVE SVSTEMS.INC.

4286 South Polaris Avenue . l as Vegas, Nevada 89103

A NAME KNOWN TO THE COMMUNICATIONS INOUSTRY FOR OVER 12 YEARS

FOR INFORMATION Call (800) 634-6898 0 ' (702) 739·1401



... "

• •

50
Channels

A complete ••,ellite
receiving system the, you
cen ••••mbl. your••lf •••
wHk..nd proj.ct.

Introduces the

MODEL 12K
SYSTEM ...

Why sp.nd .7.000 to
.10,000. Why pay someone
.Is. to In•••11 it. Do it
your••lf in a week-end and
sav••
ONLY $2,400.00
UPS
SHIPPABLE

- All Mist:ellane ous Cable
and Connet:tors Needed

-Everything You Need
- No Spe t:ial Tools Needed
-Complete Antenna Weight Only 1 25 Pounds

See Your Local Star View Dealer or Call

Deale, Inquirie s Invited

800-643-0102 or 501-647-2291

- 1 2 ' Antenna
-AZIEL Mount
- 24 Chennel Re t:eiver
_1 2 0 0 LNA
-Feed Horn

KIT CONTAINS

0 .. " .. AT .PM "ST C LOSE D ..... " S T
....... "RD _ .T."O ,,,

(

... ; _ ~D<>-- • • U_ OftC~.ftG.

......"oii I F YO U DO H O T SEE ..-406
~ WH A T Tau W.HT ......

Alaska Microwave Labs

540 I'hchard ae. M iamIsburg. OhIO 4 5342. USA
Phone: (51 3) 866·2421 • Telex 288-017R. L. DRAKE COMPANY

Full-performance Satellite TV Receiver
.. All 24 Satellite Channels .. Attractive Styling .. Digital Display .. Up/Down Channel Button Contro l

.. Fixed and Variable Audio Tuning for al l Subcarriers .. Normal ftnverted Video Switching
.. Signal and Tuning Meters .. Single and Double Down Conversion Models .. Ate for drift-free operation

.. Remote Control and Remote Metering Options .. Suggested List as low as $995.00
Write for brochure Of see your dealer.

,, fEAlUflES AOID PAIC£S SU8JEct TO CKA"IGE WITtiOUT NDTlCf. 01\ 08U0ATJON. ~
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Bob Cooper:
Profi Ie of a Pioneer

Editor's Note: In just three decade., lelevislon has won the hearts and mind. 01 American society. NewswHk Magazine reports that the
" average lamily member spends mOfe than seven hour$ • day lethered to the tube." Innovations like community antennas, cable TV, and
now reception directly from the 1. lellll. s have nurtured our passion lor vkteo. Perhaps you prefer an evening 01 rag-chewing on 7S meters or
chasing OX on the k)w end 01 20 to watching the ~eyed monster-even so, you can't deny the impact thai televis ion has had on
everyone', 11>1•••

•

Bob VP5D.

Tim O.Jtliel N8RK
13 Md8i1Z.f1t" Sfdfl

Six meters is open. My lit
tie portable SSB rig is

hooked to a jury-rigged
VHF TV antenna and I'm
copying stations as fa r
away as Florida As I tu ne
across the band. I find a
pileup that rivals anything
you hear on 20 m eters.
Eventually the furor dies
dow n and I hea r a weak but
copyable signa l:

" This is VP5D; the name
is Bob and my location is
Providen ciales. one of the
Turks and Calces Isl ands."

The voice goes o n to say
tha t this is no t a DXpedi
tion, but rather a perma
nen t stat ion, so If you don't
work it today, there will al
ways be another chance.

VP50 is Bob Cooper, a lso
known as W5K HT. When
Bob is no t hand ing out re
ports on six o r ten meters,

he is likely to be pursuing
another form of electronic
magic. Bob, you see,
dreams about making high
quality, universally-avail
able television a reality.

Cooper is the father of
home satell ite te levision. In
just five short yea rs, Bob
ushered home reception of
satellite TV from being a
five-f igure inve st men t to
the point where you can as
semble a complete system
fo r about $2000. Along the
way, he wrote dozens of a r
ticles, including one for 73,
he had a column in QS T,
and he received coverage in
publications like Mother
Earth News and TV Guide.
Coop's fame extends be
yo nd the written wo rd ;
he has ap pea red o n Japa
nese TV news and more fa
miliar progra ms like " PM
Magaz ine ."

To trace Bob Cooper's at
tac hment to video, we have

to go back to the infancy of
commercial television. The
Cooper family lived just far
enough away from the near
est station to make recep
tion a difficult task . As a
youth, Coop combined his
ham-radio-based knowl
edge of electronics with an
enthusiasm for the growing
world of TV. After a ll, bu ild
ing beams and preamps for
VHF TV was not too dif
ferent than ho me-brewing
gea r fo r six meters.

Bob's college train ing in
bro adcast journa lism even
tu ally led him to the cable
TV industry where he was
involved with the publica
tion of trade magazines.
When the sate ll ite TV e ra
began, Bo b was already the
vetera n of the origina l TV
exp los ion and the develop
ment of cable TV.

Coop's first exposu re to
satel lite TV came at a cable
TV trade show in 1975.
Soon after, he began to
work putti ng together a sys
tem of his own. By scroung
ing in the true ham radio
fas hio n, he was able to
build one of the fi rst home
satellite TV receiving sys
tems for far less than the
$25,000 asking price.

Along the way, Bob met
other pioneers like Stanford
University professor Tay
Howard W6HO and Bob
Coleman K4AWB who were
working towards the same
goal . Since new equipment
was so expensive, these trail
blazers relied on surplus

units or, failing that. they
home-brewed. There were
no plans to follow, no kits
to buy-only imagination
and patience.

What Bob and a handful
of other experimenters
were accomplishing was of
only passing interest to the
professionals in the sa te ll ite
TV fie ld. The industry was
content to keep satellite TV
veiled in mystery and ex
pense. Cooper, realizing the
potential fo r the mass ap
pea l of home sate llite tele
vis ion receive on ly (TVRO),
decided to go public . He
did it in a b ig way. The TV
Guide a rticle in Oc tober,
1978, and su bsequent cov
erage on the CBS Eveni ng
News alerted millions of
people a bout t he new
technology.

Overnight, Coop was be
sieged with thousands of in
qui ries . He had created a
demand whic h he IS still
striving to meet three years
la ter. In those early days,
there was no gear aimed at
the home ma rket. Before
long, garage industries,
often started by hams,
sprang up . It was (and still
is) a seller's market and any
one with a background in
electronics had a tremen
dous advantage.

A digest for satellite TV
enthusiasts , publishing
manuals, and spo nso ring
seminars turned into a full 
time endeavor and Bob
made the plunge, commit
ting all his talents to the
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Bob utilizes his extensive knowledge of the broadGJs t and
cable TV indusrries to make hign.quafity TVa reality, de
spite the remote location. To Bob's left is a vertical interval
switching unit which allows him to change signal sources
rapidly, without any glitching. The monitor displays a
computer-generated time, weather, and community infor
mat ion report. This is just one o f the several wa ys that W est
Ind ies Video o ffers a focaf fla vor to its programming.

the ground . A l &foot dish
was erected to catc h pro
gram material relayed
through SATCOM Fl . The
satellite downlink receiver
provides a baseband video
signa l that modula tes an
" STL" (stud io-to-t ra ns mit
ter link), in this case, a low
power transmi tte r on chan
nel 7. The STL signa l is
a imed at a pa ir of yagis
located on Provo's highest
point, Blue Hill. From this
" mo unta into p" location,
the signa l is translated to be
broadcast on c hanne l 4
wit h 8.5 Watts of output
power.

From the project's begin
ning there was a dual cha l
lenge . Establish ing a reli
ab le, high-qu ality TV ser-

The thrice-annual Satellite Priva te Terminal Seminars (SP TS)
are sponsored by Bob Cooper. They offer an outstanding
way for both hobbyists and dealers to find out the latest in
formation about th is dynamic indus try. Approximately
WOO persons gathered at the August, 1981, sem inar in
Omaha. The y had the opportunity to listen to such experts
as Steve Gibson, who has combined the technology of com
puters and satellite TV for some very exciting results.

when Coop presented the
plans for his new home to
the island officials. Thei r
curiosity about the satellite
dis h (doesn't everyone have
a d ish in the backvardt) led
to a propo sal that Bo b
share his signa ls wit h the
re st o f Prov iden cial e s .
Coo per, who was familiar
with the long, involved TV
broadcasting li cense proce
dures in the US, was easily
convinced. There were no
existi ng rules fo r television
broadcasting in Turks and
Ca icos. Being the first to at
tem pt such a project meant
that Bob wou ld be able to
write the hook as he went.

The first pr iority, after
moving to " Provo," was get
ting West Indies Video off

New Beginnings

In 1980, t he stage shifted
from O kla ho ma to a sma ll,
un known island in the Carib
bean. Just as the home sat
ellite TV industry began to
gai n moment u m, Coop
p u ll e d up stakes an d
moved his fami ly to Provi
denctales. part of the tiny
nation of Turks and Caicos.
Besides donning a new ca ll
sign, VP5D, Coo per was o n
the br ink of yet another
video revolution.

The Coopers fe ll in love
with the sere ne, isolated
beauty of the Turks and
Caicos on a vacation visit. It
became harder and harder
to re turn home on subse
quent visits, so Bob and his
wife Susan began think ing
about making the island
their new home. The pros
pering monthly magazine,
manu al s, a nd sem ina rs
gave the Cooper family the
independence to choose a
life in a home a longside a
deserted beac h. fa r from
the hustle-a nd-bustle black
topped world that most of
us know. Bob was more
than willing to escape the
day-to-day hass les of being
an ind ustry leader so that
he could concentra te on
writing a nd video work.

The turning point came

you ng industry.
The ea rly days were not

all milk and honey. The first
Satellite Private Terminal
Seminar (S PTS) in Oklaho
ma City was a lmost can
celled. A last-min ute court
hea ring decided that the
freedom to share informa
tion superceded a cab le TV
suppl ier's desire to keep the
subject a mystery. (T he le
ga l questions that surround
the satellite TV explosion
are just beginning to see a
tho roug h a iring .)

Cooper was in on the
growth of the ind ustry from
the start. Coop's Satellite
Digest has become the f01

vorite sou rce for update in
formation about the tech
nology and the satellites
themselves. How-to manu
als, pr iced from S30.00, sell
briskly. The thrice annua l
SPTS events are attracting
over a thousand pa rtici
pants who glad ly pay the
Sl50 admission pr ice. Coop
had started the wave roll ing
back in 1978 and he man
aged to climb on top for a
very successfu l ride. He let
others manufacture t he
equipment, sell the dishes,
and insta ll them. His bag is
info rma t ion , somethi ng
that a you ng indust ry can't
live wit ho ut.
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Bob Cooper

Welcome to the zt st century. And if you are ever down our
way, stop in and say hello to us on the shores of Grace Bay!
We are the third satell ite antenna on the left.

We take the responsibili ty of providing high·quality televt
ston to our country very serfou sty. We spend as much or more
time making careful program select ions as wedo working out
the intricate technical parameters of bui lding a hlgh.quality
electronic service.

TV in the United States. The
FCC is now allowing com
munities to enjoy specia l
Ized (educat ional. regional.
re ligious, commercial) pro
gramming broadcast by
10- to too-wan UHF and

This is the growth f ield of the 80s and beyond. This is where
the most exciting opportunities of your lifet ime are to be
found. The opportunit ies in this young field are totally unlim
ited. You can do anyth ing you want to do, if you carefully learn
the basics, carefully plan each step, and carefull y select
where and how you will do it.

Satelli te television can, in vary ing forms and shades, do
much the same thing lor areas c loser to you than the Turks
and c arcos. as it has done for ou r country. The sate lli te ser
vice has changed the complexion 01 the world in just a few
short years. In the next live years, we will see such dramatic
improvements and expansion o f service that ou r efforts today
will seem very pr im itive by ref lection.

Getl ing here is very difficult . Mail service is extremely poor;
telephone service is only slightly better. But within 30 days of
our arrival here, the Turks and c etcos had live tsetenne-oeuv.
ered) televis ion . There was no nationa l sport pr ior to our ar
rival; now, due totally to sate llite televis ion, profeSSional
wrest ling is the national spectator sport. Nobody here had
ever seen or heard world leaders before; they had never seen a
baseball game, a play, or a movie. They had no idea what Ses
ame Street was, or where it was. They had never heard of
James Bond or Barbara Walters. They were as lar removed
from the 20th century as a people could be.

We all have different dreams and aspirations. For the
Cooper family, it had long been our hope that we would one
day be able to move, permanently, to some quiet, ou t-ot-tne
way Caribbean island where our children could be raised to be
sert-sutucent. productive young people and where we could,
as a family unit, make real and useful contributions to the de.
velopment of " our Island."

Very lew people have ever heard of the Turks and cerccs ts
lands. A country with around 7,000 total population is not
o ften in the headlines. Many maps do not show us to be here;
the popu lar Caribbean tourist gu idebooks seldom notice that
we exist. Those that do ment ion us otten make the incorrect
assumption that the Turks and c arccs are an extension o f
and a part 01 the southeastern Bahamas.

Dear satellite Enthusiast,

August 14, 1981

to bei ng entertained and
informed .

The low-power television
{l PTV} c o nc e p t whi ch
Cooper ha s proven in Turks
and Caico s shows grea t
promise for revolut ionizing

Except for the fac t that
only one channel is avai l
ab le. Turk s and Caicos
viewers are watching tele
vision like the premium
cab le channels availab le in
the US.

Unlike most America n
television, West Indies Vid
eo has no advertising. Dur
ing early stages of opera
tion, the company is giving
away the service. Because
of the large expense of se t
ting up the sta tio n and the
poor advertis ing potential,
Coop is plann ing to scram
ble the signal and cha rge a
month ly fee for a decode r.

With 7 50 s u bsc ribe rs
spread over seven islands,
We st Ind ie s Vide o has
chosen to use an address
ab le sc ramb le r. After pay
ment is received. the de
coder will be activated for
another month by a burst o f
d igital transmiss ions . No
money, no TV.

The islands' version of
the Nielsen ratings is the
phone ca lls that Bob and
his family receive from dis
sa t isfied viewe rs. Anyone
want ing to invoke the wra th
of an entire nation can do
so by stopping broadcas t of
wrest ling and boxing o n
Friday and Saturday nights.
The most freq uen tly heard
comp laint is that programs
are not available 24 hours
a day. It seems as thou gh
TV ha s taken the people
o f Turks and Caicos from
being bored and isol ated

vice is a ma jor task by itself .
Compoundi ng those head
ac hes are the drawbacks
that accompany life on a re
mote island . Just about ev
erything you and I take for
granted has to be shipped
in, involving a lot of ex
pense and time. Commer
cial a ir se rvice is spott y.
ba rge traff ic infrequent.
and mail delivery take s
three weeks, if you 're lucky.

Ma ny famil ies have had
the misfortune to move into
a half-fi nished ho me, bu t
how many have faced the
c ha lle nge of se tti ng up
house in a TV sta tion while
the workmen are st ill ham
mering and sawing? The
construc tion of a real home
took a back sea t to finishing
the sta t io n. The control
room doubled as an office,
while the so u nd s t a ge
served as a bedroom for the
two Cooper ch ildren .

The syste m on Provo
evolved in stages. At first,
the remote transmitter was
powered by automobile
batteri e s that requ ired
weekl y recharging. l ater, a
so la r-ce ll array took over,
red ucing the visits to once a
month .

Un t il p rog rammable
switch ing equipment is in
sta lled, someo ne must be
present in the cont rol room
every time a cha nge in the
program source is made.
When Bob is gone, this task
fall s on his twe lve-year-old
son, Kevin VPSDX.

This is the site of the Cooper famit y's dream come true.
Soon after this photo was taken. work began on a second
building that will separate their home from the studio.
40 73 Magazine . December, 1981
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/I take., a big d ish to pull in stu dio-quality .s ignal., In fhe
Turks and Cafccs Island,:>. Rob, on the le ft, i.s with WiN SO!1
and WA1KPS.

VHF sta tio ns. Satellites wi ll
be the popular. low-cost
way to distribute the video
and aud io to the 10callYTV
stat ions Owning and oper
at ing these statio ns w ill no t
require the investment that
accompanies one o f the full
serv ice stat io ns.

Ham radi o opera tor s
have a long hi story o f pic
ncermg and popularizing
new method s of communi-

cat io n. Concepts likr- ... ingk 
sideband, and now sa te-llite
tel evi sio n. have been t rans
fo rm ed from expensive and
co mplex m ed iu m s into
something tha t is e asilv un
derstood and dfforddhlt, .

l o r ind ividua ls l ike Bob
Co o ner. radio is accorn pa
n ied by " m ag ic," whether
the challenge is ren · ivlng a
4.0-CH7 sate l l i te signa l or il

pi leup on six m eters .

Join SCAN, and join the ever increasing number of
scanner enthusiasts who are getti ng au the frequency
information they need to really use thei r scanners! You
get an F.C.C. quick refe rence frequency allocations
chart; plus SCANNING TODAY magazine, a forum for
scanning news and technical articles with reqular fre
quency updates from all across the United States.
Also, FREE classified ads allow members to exchange
frequency info, to-cedes. as well as sell and exchange
equipment with over 30,000 members nationwide.

Your membership kit includes an I.D. card. certif
icate, vehicle decal , and much more. Join today and
get free "Scanners Hear It First" bumper sticker! Send
check or money order for $10.00 to:

,sss c all
SCanner Association of North America

Suite 1212 ST, 11t E. Wacker Drive, Chicago. IL 60601.

"ELEGANT"
DESIGNED FOR THE PARTICULAR HAM.

CLUTTERFREE CONSOLES

PRICES START AT $203.35
SEND FOR FREE BROCHURE

ICLUTTED REE MODULAR CONSOLES P.O. BOx 5103 TAcOM"' , w.... 011465 (2011) 7511 111111
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•

5399.95
5339.95
5269.95
5279,95
5219,00
5289.95

MINI FM MIC

.J

BEARCAP ' 350
BEARCAr - 300
BEARCAr - 250
BEARCAP 20/20
BEARCAT" 2 10XL
BEARCAP 100

Th,S com pact 1'." . , , r ) super FM "'" " ," s s
M<c k,1 outpe rlorms many oth.., e .pens.... uMs
"vadab", T' M SfM S a sla b"" " .ceptional Quality
audoo S'\Inal up 10 300 y",O' Recelv" on any FM
ra<!<o Complete easy !o ·bu,l" kl! inc Iud... case
battely ano all palts "" th "Iu.!rated InSfr manual'
Only $ 13 95 "'ssemol~o and t".,..d S 1e 9S

·INTERSIL 7 101 DVM kl l {LEDi $27 95
·INTERSIL 7106 DVM M IleOI $33 95

' EX"'R 2206KB Function Gen 1( ,1 $18 95

"'od $ 1 5S S &H per ",I

Fromolfshore oil rigs.
data hn~s 10 hotels
and bac~yard instal
lations, we w lOte the

•. book, Constantt y up-
~.~•. -, dated , 01.1 ' 94 Pag,

techn ical in rorm atlOn book and catalog g,yes you all
'I th" lac t. Inexpensive diShes. feeds, t"l"m.
Y' et ry soltware. kits and more, Recorn -

~
mended reading by NASA. The Office

or ccoscmee Allairs and quality com
pemes 11k" Roc~well/Co ll ins Send

" $7.95 today ' C ~ 309
.". ALL

24-11,.. C.O.D. HOllin,
(305) 339-111oo

C SPACECOAST '
RE5EARCH CORPORATION

Box 442- 0 . Altamonte Spqs. FL 3270 1

S.E. Corp., Box 16969

Temple Terrace, FI 33687 ... 304

ADD S7.OO PER SCANNER FOR (J.P.S.
SHIPPING. NO C.O.D. OR CREDIT
CA RDS ALLO W 30·45 DAYS SHIPPING
ON SOME MODELS. WRITE OR CALL
FOR SPEC. SHEETS.

EVERGLADES COMMUNICATIONS

2184 J&C BLVD. NAPLES. FLA. 33942

SCANNERS
LOWEST
POSSIBLE
PRICES
ANYWHERE

SatelliteTV!
FOR THE HOME
Sick of Network TV?
Our receiver rete you get
over 75 channels c t tete
vision directly l rom eart h
o rbiti ng cable TV satet
li tes' :HBO. Sho wtime. su
pe r stations, sports and
movi es worldwide,

{Please Print o r Typel

o Full Membersh ip - $38.00 U.S.

o lim ited Membership - $28.00 U.S.

o Friend - Co ntribut ion of $, _

City

Name

Call

Address

State Zip _

FULL MEMBERS - Receive 52 Issues of the weekly
OXpedlUon New slelter while making a significant con
tribution to the OXpedition Fund . ($38.00 U.S.)

LIMITED MEMBERS · Receive 52 iSlilues o f the OXpedi
tton Newsletter while no t cont ribut ing to the DXpedi
t ion Fund. ($28 .00 U.S.)

FRIENDS · The most important asset o f the DXpedlUon
Fund. They con tribute var ious sums to this fund but do
not receive the Newsletter.

ex members outside Canada & Mexic. o - add $12.00
U.S. to cover addi tional postage on nxpenuon
Newsletter .

Employees of nxpenucns. Int . and their families are
no t e ligible lor financial asetetaece from the nxcecn
tion Fund .

Information for DXper1itions Newsletfer appreciated.

Send business sile SASE for sample news/elter.
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Microphone: Elect' e1 Condenser type - Conlinu
ous Operaling nme: 5 ncurs mInimum - Cha'lling
Time: 8 hOUr"3 max _ U$II bIe DI,tance; 35 lee l 
rmcroonone to sensor . Power Requi rem ents:
Conl roller -138 ¥dc @ 80 me . M icrophone - 2 5
vee (iil 30 ma

Speech Processor RF-670
DAIWA Innovative thinking led to th e devel
opment o f the RF-670 Ptiotocoupler Speech
Processor, It s unique desig n gives your sig
nalthe boost it needs to cut through
bctnersome Oata . Get RF-type processing
performance with th e RF-670's economic
photocoupler design.

C.pping Lewe/; 20dB m ax _ Frequency r"~:

JOO.3000Hz 1- IOdB ) - Clipping Thrn hold: less
Ihan 2mV at 1kHz _ Blindwi<tlh: 2400Hz at 6dB
OOwn . Distortion; less Ihan 3"'0 al lkHz, 2OdBcltp 
Output level; 40mV max - Mike imp.:600- SOkohms 
Power requiremen t 13.5v @ 60ma - Di mensions:
9O x25 .93m m

CNW-S18 - FrequencyRang« 3 5-3OMHz mclud,ng
WARC bands _ Power ral lng l kw CW 150'\10 dut y)
• Outpul tmpeodance; 10-250 Ohms 140-10m~ersl .

25-100 ohms (80 meters) _ lnserlion loss less than
50B
CNW-418 - Same as above " .cepl - POWE-r rat ing:
zoo weus cw

Manual Antenna Tuners
CNW-518 / CNW-418

The serious amateur wants to achieve the
best antenna matc h possible. That's why
DAI WA offers two manual an tenna tuners
that maximize power tran sfer- and otter
cross-needle metermg as well ,

Freq....ney Range: 3 5-30 MHz mc!udmg WA RC
bands - T un ing Time; Iesslhan45soconds _POWt'f
Rating : SSB-25kw PEP, CW-l kw ISO'lb duly I, A M
500 watts, RT TY, SSTV-500 w atts (10 minutes)
- Oulput Impedance: 15-250 ohms !Unbalanced)
Dummy load 100 watts 1 rmo ute linslalled) _ ME'
terlng Ranges; Forwm d power - 201200/2000 watts.
neuectec power - 4/40 /200 watts SWA- 1 l -i nfin it y
- Power Requ lr..menls; 11-16 vee (cil200 ma

Active Audio Filter AF-306
By elect ronically filtering unwanted signals,
the AF-306 gives you clean, drstmquishable
copy , Featuring its own Internal speaker,
the AF-306 Acnve AudIOFilter is easy to in
stall , easy to operate.

Input: 2 BY (4v rna• .) _ Output power. I walt Cal 8
onms _ Distortion: less tnen ,~ - SI N ratio: better
than SOdB - Low Cu tFillers: 4Ol»-lz,SOOHz,1100Hz 
High Cut Filtert: 1100Hz, 1600H z. 2500Hz

CN520 - F~cy: 1.8-6OMHz • Po_ ","ge:
F0fW8rd 2OQi2kw. Aellecl4Of400 watts e Detection
Seonsltlwily: 40 wallS minImum . Accuracy: -10'l'0 at
lull scale _ Dlmtntlons: n w x 72H x 95D mlm

CN540 - F,eoquency R.....ge: 5O-150MHz • Power
Ran~ Forward 2OI200walls. Reflecled440 walls _
Detection S.."IliYIIy: 4 walls minImum . Accuracy :
, 10"1\1 at lUll scale - Dimen,ion,: same as CN-520
CN550 • Frequency Range; 144-250MHz • Po_r
Range: Forward 20/200 watts. Reflected 4 '40 watts e
Detection Sen,illYlty: 4 walls minimum . Accuracy :
" 0% at lUll scare _ Dimensions: same as C N-520

A REVOLUTION IN CONVENIENCE
DAIWA announces an all-new lineup of high-quality amateur radio innovations.

Cross-Needle Meters Automatic Antenna Tuner Infrared Cordless Microphone
CN-520 / CN-540 / CN-550 CNA-2002 RM-940

DAIWA cross-n eedle precision is now evau- Leading the way In convenience is the OAIWA ingenuity is also evident in the RM-
abl e In a co mpact c ase. Gel fo rward power, Da iwa C NA-2002 2.5 kW (PEP) Automatic 940. an Infrared cordless mobile micro-
reflected power and SWR readings at a An tenna Tuner, Cross-Needle Metering and phone system. Audio and transmu-receive
smgle glance-from a meter thai fits any- opti mum matc hing in under 45 seconds SWitch ing are carried on a safe infrared
where' make li the pertect compliment to an y state- beam Exper ience the freedom of cordless

or-me-art amateur sranon. mobile operation. Ask your Deiwa dealer lor
a demo today'

-

DA500 - 1461440 M Hz Dual Band
leng th 960 m/m

DA100 . 5 i8wave _ l ength 1,360 m/m _ 146 MHz
DA200· 718wave _ length ' 1.870 m/m • 146 MHz

UHFIVHF Mobile Antennas
Premiu m Quality, high-gam design , Special
tilt-over feature for added convenience.

858 E, Congr"$ Par1< Orive
Centerwille. Ohio 45459

Excl uslI.e US Agents for tnese Da,W/l products Dealer inQUIry InYl ted u

Gutter Mount
GMSOO • Frequency Range: 1 8MHz-500MHl 
Power Raling: 1kw _ Dimensions: 86W • 54H . 370
mm

DAIWA
Amateur Radio Innovations



Satellite Channel Guide
- part II

Numbers in parens immediately following programming
description indicate audio subcar,;etfs, used for that per
ticular servlce.

ATIIGTE COMSTAR 1/2 (9S 0 W)
Polartzation: ODD-VerUcal; EVEN-Horizontal

TR-l Occasional Transrnisslor6-teleconferencing,
sporting events. news, & network leeds
(5.816.216.8)

TR- 2 Occasional Transmissions-teleconferencing,
sporting events, news, & network feeds
(5.816.2/6.8)

TR-4 Occasional Transmissions-te leconferencing,
sporting events, news, & network feeds
(5.8/6.2/6.8)

TR-6 Bravo-performing and cultural arts program
ming (6.8 stereo)

TR-7 NCN (National Christian Network)-religious
(6.8)
Fscapede "A·'.rated sex and ectcocoentec
movies only

44 73 Magazine 0 December, 1981

TR- l (l )

TR- 3(S)

TR-5(9)

TR-6(11 )

TR- 8{1 S)

TR-9(17)

TR-ll(21)

TR-12(23)

WU WESTAR 1 (99· W)
Polarization: All Horizontal

Occasional Transmissions-~ing events,
news. and network leeds (6.216.8)
The Transtsr NetwOftr; (est. rnro-oct.. 1981)
Occasional Transmissions-sporting events,
news, and network feeds (6.216.8)
PET (PenthOuse Entertainment Television)
a1uIl<lrieoted programming (est. Oct. 1. 1961)
Se6ec lV- STY feed: first-run movies, concert
specials, & sporting events (6.8)
Occasional Transmissions-sporting events,
news, & network feeds (6.2/6.8)
Occasional Transmissions-sport ing events,
news, & network leeds (6.2)
PBS (Public BroadcaS!ing)-schedule A pro
gramming (6.8)
PBS (Public Broadcasting)-schedule B pro
gramming (6.8)

PBS (Public BroadcastingJ-SClledule C pro
gramming (6.8)
PBS (Public Bl"oadcasting)-schedule 0 pro
gramming (6.8 )
PBS Occasiona l Feeds (6.8)

TR-9 OCCasional Transmissions-teleconferencing,
sporting events, news, & network feeds
(5.816.216.8)

TR-l0 00casl0naI Transmissions-teleconferencing,
sporting events, news, & network feeds
(5.816.216.8)

TR-13 Home Box Cinemax (East)--Iime-structured
HBO (6.8)
Occasional Transmissions-remote feeds
(5.816.216.8)

TR-14 Occasional Transmissions-telecOl ,ferencing,
sporting events, news, & network feeds
(5.816.216.8)

TR-1S occasional Transmissions-teleconferencing,
sporting events, new s, & network leeds
(5.8f6.2/6.8)

TR-17 TBN (Trinity Broadcasting Networ1<)- rel igious
(6.8)

TR-18 Home Box Office (East)- fi rst·run movies,
sports, & entertainment specials (6.8)
Occasional Transmissions- remote leeds
(5.816.216.8)

TR-19 Occasional Transmissions-telecol ,lerencing,
sporting events, news, & network feeds
(5.816.216.8)

TR-21 Occasional Transmissions-telecOl lferencing,
sporting events, news, & network feeds
(5.816.216.8)

TR-22 OCCasional Transmissions-telecOl .ferencing,
sporting events. news, & network leeds
(5.816.216.8)

TR-24 Occasional Trans.. ' . us-teleconferencing,
sporting events, news, & network feeds
(5.816.216.8)

Audio seotees on COMSTAR 1/2

TR-7 Family Radio Network (East ) (5.8)
Family Radio Network (West) (7.7)

WU WESTAA 3 (91 0 WI
Polarization: All Horizontal

TR-2(3) H~ Sports Netv«xk-sports events feeds
(6.216.8)
Occasional Transmissions-sporting events.
news, & network leeds (6.216.8)
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XEW-TV, Mexico City-Mexico's leading net
work station (6.2)
Occ8si0n81 TransmIss6ons-sporting eseote.
news, & network leeds (6.216.8)
Private Sa Bnlllgs-sexploitation "R"-rated
movies (6.2)
CBS Net~ Contract Olannel-liveI'l:aped
network teeds (6.216.8)
CBS Cable Network (esi. 1()..12-81 ,
Robert Wold Cornrru'Ik:IItions-occasional
transmissions: sporting events, news, & ret.
work feeds (6.216.8)
HTN (Hon e rteetre Net'M:lfI<)-quaJity G and
PG movies (6.8)
SIN (Spanish Internat ional Network) (6.2)
SPN (satellite Program Net work)- vari ety
entert ainment (6.8)
ABC Networll; Contract Ctlannel-liveltaped
network feeds (6.216.8)
CNN (Cable News NetWOJ1() Contract Chan
nel-news & sporting events feeds (6.2J6.8)
Occasional Transmlsslons-sporting events,
news, & network feeds (6.216.8)
EWT (Eternal WOfd TV Network)- religiou s
(6.8)
Studio " 8" (Academy 01Health Sciencej
medical (6.6)

TR-ll(21)

TR-l(13)

TR-12(23)

TR-6(IQ

TR-3(5)

TR-5(9)

TR-8(15)
TR-9(l7)

Editor's Note: this guide Is reprinted with the pennisslon of
WESTSAT Communications. WESTSAT publishes the s.r.,·
II•• Ch.nn" Ch.rt" six times. ye.r. Subscriptions yla first
class m.1I .re .vallable directly from WESTSAT Communlc.·
tlons. PO Box 434. Pleasanton CA 94566. Pan I of 73"s Sate~
lite Channel Guide appeared In the No....mber, 1981. issue.

TR-10(19)

700 TAY,~OR RD.
UUMBUS. OHIO 43230

(614) 864-2_
TER CHARGEACCEPTED

IMMEDIATE DELIVERY



Satellite Television Glossary
-part I

editor'. Note: R.prtnt~ with perml.llon of RNd PubllcaUons. Thi. glossary I' pIIrt of the 86-page S.'elliia T.,.~I./onHandbook available
for S7.95 (Idd $2.00 lor 1st cl.III'rom Global TV, PO BO.ll219-H, M.ltland FL 32751 . P,rt II of 1M glos.al} will appear In the ned I.sue of 73
Magazine.

Active Device. An electronics component made us
ing transistors to amplify or control a signal. See
Passive Device (next issue).
Adjuent Channel Interference. Signal distortion
because other signals in nearby frequencies are not
properly filtered. A bandpass filter allows only the
selected frequency band to pass through it removing
adjacent channels.
AfC (Automatic Frequency Control). A satellite TV
receiver feedback circuit which prevents the tuning
osci ll ators from drifting away from the center fre
qu ency of the selected channel due to temperature
cha nge or other instabilities. A phase-locked loop
demodulator usually provides an AFC output back to
the lO.
ACC (Automatic Cain Control). A satellite TV
receiver feedback circuit which controls the gain
(amplif icat ion) of the t-f amplifiers so that the signal
input to the demodulator will be constant. despite in
coming signal s of varying strength from different
satellite transponders. ACC can be overridden by a
manual gain contro l to make signal strength mea
surements in most receivers.
Alignment. The process of tuning (or tweaking) a cir
cuit to compensate for the approximate tolerances
of the co mpone nts during assembly, using test equip
ment.
AM (Amplitude Moduloltion). An easy method of
transmitting program signals on a carrier frequency
where the relative strength (amplitude) of the carrier
is made proportionally equal to the amplitude of the
program signal. AM is simpler but more susceptible
to noise than FM. Satellite TV uses FM for both audio
and video modulation, but the user's TV set takes the
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satellite TV receiver's output and detects the video
as AM, the audio as FM.
ANIK 1. A Canadian TV satellite operated by
TElSAT. It has 12 transponders in the vertical format
only and is located at 104 degrees west longitude on
the geostationary orbit belt.
ANIK B. A Canadian TV satellite in the ANIK series
located at 109 degrees west longitude. It has 12 ver
tical transponders.
Aperture Efficiency. The ratio of captured signal to
the theoretical maximum for a given dish anten
na/feed combination. The design goal is 100% aper
ture efficiency, but most TVRO dishes perform at on
ly 50-80% to attain low noise characteristics and
ease of construction. Some VHF/UHF antennas, on
the other hand, can approach the 100% goal with an
array of reflective elements .
ARO (Audio Receive Only). Small dish antennas used
by radio networks for music and news programming
distribution from TV satellites (mostly WESTARS).
Dishes 2 meters and smaller have been considered by
radio broadcast stations.
Artwork. A printed circuit design term which
describes the printed circuit pattern of etched and
conductor surfaces on a PC board.
Attenu.ator. A passive device which causes a known
insertion loss in the signal transmission line. It is com
monly used to prevent a very strong signal from over
loading a receiver. They are also used as test equip
ment and in VHF/UHF broadcast reception to elimi
nate weak ghost signals.
Audio Subcarriers. The sound in a TV satellite com
posite signal is encoded in a narrow portion of the



video carrier, usually a high-t idelitv FM signa l at 6.2
or 6.8 MHz as measured after the main signa l ha s
been demodu lated. Othe r sa tellite subcarriers can
carry digita l and text information as well.
Azimuth. Compass di rection from due north
measured in degrees clockwise. True north can be
found by sighting the star Polaris at night. or by ap
plying a local correction for magnetic deviation to a
compass reading.
Azimuth-Elevoltion Mount. An inexpensive mova ble
dish antenna mount and a iming system. It works like
an oarlock whe re o ne pivot allows rotation in the
horizontal p lane about the az imuth angle from d ue
north. The other pivot is the e levation above the
horizon. This mount can be more diff icult to aim
than a polar mo unt. See Polar Mount (next iss ue).
Balun. An impedance-match ing passive device locat
ed between a 7S-Qhm coaxia l cable and a 3DO-O hm
device, such as a TV set or VHF/UHF antenna.
Bandpass Filter. A type of electronic frequency filter
whic h severe ly limits signa l frequenc ies above and
below the se lected freq uencies, preventing ad jacent
channel interference. Satellite TV rece ivers use these
also to remove noise from around the edges of the se
lected channel, usually 30 MHz wide.
Baseband. This is the output signa l of a video
camera. videotape recorder. or satellite TV receiver
before remodulation (so that it can be viewed on an
ordinary TV set). A signal in a satellite TV receiver
goes from 4 CHz through the downconverter to be
come i-f and then through an FM demodu lator to be
come baseband. American NTSC TV bandwidth is 4.2
MHz at baseband .
Beamwidth. The beamwidth of a dish antenna is the
ang le of sky which can be illum inated (picked up o r
sent out) by the dis h. Within that arc sa tellites can be
seen from the TVRO dish. l arge dishes have narrow
beamwid ths which reduce noise from its sides. Sma ll
d ishes have wider beamwidths and a re noisier, but
easier to aim.
Bias. That pa rt of a n amplif ier circuit which provides
power for a transistor and supplies the ene rgy fo r its
output signal. On an l NA, the bias circu its are o n a
separate PC board.
Bipolar. A type of silicon transistor used in LNAs and
other high-frequency. low-noise devices. They are
superior in noise quality to ordinary transistors but
are inferio r to HTs, especially CaAsFETs.
Black Box. An engineering abstraction in which a
device is considered only for its effect, not for its
construct ion. Naive users can treat satellite TV com
ponents as black boxes until they are ready to learn
more about them. They need to know o nly what they
requ ire and how to hook it together.
Blanking Pulses. That part of a video TV signa l which
for an insta nt blan ks out the sc reen, enabl ing the
e lec tron beam to fly back to the start of a hori zon tal
line or vertica l fram e. This is wasted time as far as in
formation transmission is concerned and some
methods for multi plexing data c ha nne ls into a TV
pictu re use the vert ica l blanki ng interva l.
BNC Connector. Easy to lock coaxia l cable fittings
which interface signa ls in the i-f portions of a satellite
TV receiver. They work well in the 7Q-MHz range.
Breadboard Circuit. A prototype of an electronic cir-

cult in wh ich cha nges are easi ly made, facilitating
construction and debugging of the design.
Broadcast Satellite. A form of international frequen
cy a llocation where o nly the uplink stations are iden
tified (licensed). See Fixed Satelli te for comparison.
C Band. A loose military designa tion for 3.7-4.2-e Hz
mic rowave frequency band used for the downlinks
of satellite TV signals. Wavelengths are between 8.10
and 7.1 4 centimeters (3 .19 a nd 2.81 inches).
CIN (Ca rrier to Noise) R,;atio. The ratio of the carrier
strength and no ise st rength measured in dB. The
higher t he C/N . the hig her the SIN a nd q ua lity of the
resulting TV picture. Above 11 dB is superior, above
7 d B is good, and below that the pictu re q uick ly be
comes extreme ly noisy. See also SIN (next issue] and
FM Improvement (below).

Cable TV. See CA TV below.
Carrier. A strong signa l occupying a co mmunications
cha nne l which is modulated (AM, FM, etc.l to trans
mit program informa tion. In an abstract sense, the
ca rrier transpo rts the program material from the
transmitter to the receiver.
Cusegrain Antenna. A folded beam antenna which
enjoys the advantages of a long focal length (high
apertu re efficiency and gain) without the d isadvan
tages of lengthy and awkward feed supports. The
subreflector is hyperbolic in cross section and is
precisely adjusted to concentrate the incoming mi
crowave fronts to a feed horn located at the center of
the dish. If the subreflector is elliptical in cross sec
tion, the antenna is also called Gregorian .
CATV (Community Antenna Television~ Commonly
know n as cable TV, it has a central antenna tower
(V HFfU HF/FM) together with a sate ll ite TV dis h
antenna and captures hlgb-quatltv broadcasts fo r
subseq uent sa le through a signal d istri bution system,
typicall y using coaxial cables to each home.
CCIR (International Radio Consultative Committee).
A d ivision of the ITU (International Telecommunica
tions Union) which formulates international sta n
da rds for radio commu nicat ions, includ ing the pre
emphasis and de-emphasis of sa tell ite TV signa ls in a
receiver.
(ITT (lnternatlo na l Telegraph and Telephone Con
sultative Committee). A d ivision of the ITU (Intema
tiona ITelecommunications Union) which formulates
internationa l standards for telegraph and telephone
communications includi ng uplinks and downlinks of
satellite TV. See also CCIR.
Channel. A frequency band allocation which defines
the limits of the contained broadcast carrier signal .
In the USA, c ha nne ls a re allocated by the FCC.
Chip. An integrated circuit or section of a silicon
wafe r.
Chip Capacitor. A lead less capacitor small enough to
be soldered directly o n microstrip or stripline micro
wave PC boards. They must be used instead of o rd i
nary capacitors because the leads would alter the in
ductive characteristics of the circu it. They are used
to build LNAs.
Chroma. That part of the video signa l wh ich conta ins
the color info rmat ion.
Circular Polarization. Right- o r leftha nd screw sense
of microwave signa l polar izat ion used by INTELSAT.
A hybrid mode feed shou ld be used to avoid the 3--d B
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loss with sta nda rd linea r (ve rt ica l and horizontal
polarization) feeds .

Circulator. See Isolator.
Close-Captioned TV. A text service for the hard-of
hearing TV audience which decodes a text subcarrier
and displays it at the bottom of the TV frame on the
accompanying video picture. It does not interfere
with the sta ndard audio FM subca rrie r.
CNR (Ca rrier to Noise Ratio). See ClN.
Coa xia l Cable. A signa l transmission line t hat is made
using a center cond uctor separa ted from a shield ing
c yli nd rica l outer conductor by a die lectric, usua lly
polyethy lene, somet imes air, in a low-loss applica
tion.
Commercia l TVR O. A strong di sh capable of
withstanding hurricane force winds, an LNA with a
lengthy MTBF (Mea n Time Between Failures) and
good noi se figure. a drift-free. low-distortion
receiver, and a high-quality modulator, all operating
a t a J.<jB margin above the receiver's FM threshold.
This syste m supplie s programming for sale through
MATV or CATV distribution.
Common Carrier. An operator o r lesso r of sate ll ite
TV transponders which in turn leases t hem to other
parties or tra nsmi ts prog ramm ing for others without
co ntro lling or owni ng the content 4-C Hz satellite TV
is not lega lly a broadcast service and the FCC does
not make the sa te llite TV commo n carriers (RCA
Americom. Western Union ... ) abide by the con
stra ints of broadcasting law.
Comparator. In a n FM demodulator using a phase
locked loop (PUl. thi s is the electronic component
which com pa res the phase relationsh ip of the input
signa l with the signa l from the tra cking local oscilla
tor (LO). The output signal from the com pa ra to r is
proportional to the phase error between the two in
put signa ls a nd is used to co ntro l the LO.
Co mposite TV Signa l. This is a co m binat ion of video
pictu re , co lo r. aud io. and sync hronization info rma
tion .
CO MSTAR I. An American satellite whic h can carry
video but is operated by the telephone company,
AT&T. Since it is underutilized, eventua lly it will
ca rry more video. It has 24 transponders, 12 wh ich
are verti cal linear polarized and 12 which are hori
zonta l linear polarized. It is located at 128 degrees
west longitude.
(OMSTA R II . An American sate lli te, second in the
CO M5TAR se rie s, wh ich has leased 11 transponders
to RCA for cab le video programming. It a lso has 24
transponders a nd is located at 95 degrees west
longitude .
CO MSTAR III. An American sa te llite, th ird in the
CO MSTAR seri es. whic h like its siste rs can be ex
pected to ca rry more video programming in the
future . It also has 24 transponders and is located at
87 degrees west longitude.
dB (decibel). A ratio expressed logarithmically which
allows easy ca lcula t ion of losses and gains. Two sig
nals,S1 and 52, ca n be co mpa red using dB according
to the following eq ua tion: dB =10 log (51 /52). Often
52 is a known reference level . If a signa l is 3 dB over
the re fere nce. then it is twice as strong; if it is - 3 dB
under the reference, then it is half as strong .
dai. Dec ibel gain of a n anten na over a refe re nce

48 73 Magazine . December. 1981

antenna .
dam. Decibel power of a signa l over a 'l -milhwatt ref
erence.
daw. Decibel power of a signal over a 'l -watt refer
ence.
De-emphasis. A se lec t ive restoration of the high
frequency end of a satell ite TV channel within the
sa te llite TV receiver. This is performed afte r the FM
ca rrie r is demodu lated to baseband. See also Pre-
emphasis (next issue].
Detector. A demod ulator c irc uit in a receiver w hich
extracts the program signal from t he carrier.
Diele ctric. An electrical insulator which ca n ca rry a n
electri c field when near a cond uctor. It is used to
make transmission lines, microwave PC boards. and
ca pac ito rs.
Diple xer. A section of wavegu ide which joins two
microwa ve signa ls in an uplink Earth station.
Dipole. An active antenna element located in the
feed wh ich co llec ts the co nce ntra ted satellite TV sig
nal and cond uc ts it to the lNA. It is ca lled a probe in
this case.
Directional Coupler. In an MATV or CATV signa l
d istribution system, th is pass ive device drops a signa l
line for a subsc ri ber's TV set from the mai n trunk line .
It is a supe rio r performance signa l splitte r from the
high level (strength) trunk line.
Discrete Com ponents. Unlike an integrated ci rc uit
(ICJ. in this assembly technique each part is built
sepa ra tely and then assem bled.
Discriminator. An FM demodulator circuit In a
satellite TV receiver.
Dithering. See Energy Dispersal Waveform.
DOMSAT (Do mestic Sate ll ite), Distinguishes US a nd
Canadian satellites from INTEl5ATs.
Double Conve rsio n. This down conversion technique
converts fro m 4 CHz to the fina l i-f (typica lly 70
MHz) in two stages instead of just one, so that pote n
tial image noise from the fi rst mixer sta ge is
eliminated. See also Single Conversion (next issue].
Downconversion. The process of co nverting the 3.7
4,2-GHz microwave signal down into a frequency
range in which signal processing c omponents are less
expensive . Typically, this is a VHF frequency of
70 MH z.
D ownconverter. A microwa ve part (consisting of
local osc illato rs (LO), mixers, and bandpass filters)
which accom p lishes downconversion. This is the
front end of a satellite TV receiver.
Downlink. The communication path from a TV
satellite to its ground (Ea rth) statio ns.
Duroid. The brand na me of a mic rowave printed c ir
cuit board spe cif ied in many LNA a nd downconvert
er plans. Mostly 0-5880 22&-127 from Rogers Corp.
ha s been used .
Dynamic Range. The weakest through strongest sig
nals that a receiver will a ccept as input. Signa ls
wh ich are too weak cause excess noise a nd signa ls
wh ich a re too strong ca use overloading a nd possibly
modulation distortion .
East Coasl Feed. Sa te llite TV programming sc hed
uled for the co nve nie nce of U5 east coast viewe rs
(Eastern Time Zone).
EIRP (Effective Isotropic Radiated Power). A measure
of the re lative st re ngth of the sa tellite TV signa l ex-
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pressed in d e W. The USA ranges from 30 in Flor ida to
37 d eW at boresight in the midwest. Home satellite
TV rece pt io n becomes much less expensive at 34
dew and above. Footprint maps showing re la t ive sig
nal strengths in EIR P are filed at the FCC and IT U
before the TV satellite is launched.
Elevation. Angle above the horizon measured in
degrees . Zero is the horizon and ninety degrees is
directly overhead. Elevation angles a re used to aim
the dish anten na at a TV sate llite.
Energy Dispersal Waveform. This is a triangu lar
shaped signal at 30 Hz synchronized with the vertical
blanking interval in the TV signa l from the sa tellite
whic h e nsures that the signa l will average its power
out over the who le c han ne l, even when jus t the ca r
rie r is present. This waveform is removed by the
receiver afte r FM demodu la tion.

Etched PC Board. Ac id is used ove r a mask (ar twork)
to dissolve away excess copper conductor leaving a
conductor patte rn on t he PC board.
F/D. Focal-lengtb-to-dlameter ra tio of a given di sh
antenna. Genera lly highe r ra tios yield better aper
ture efficiencies, but may be more susceptible to
sidelobe noise.
FCC (Fede ra l Communicalions Commission). The US
agency which regu lates communications, including
satellite TV,
Feed. The antenna feed is a section of shaped
waveguide which correctly collects the dish's
reflected microwave signa l and conducts it to the
lNA's probe. Gene rally, a feed is uniquely designed
for each dish antenna type.
Feed. A programming term which means a stream of
programm ing ma terial , for exam ple, in the process of
transm ission over t he TV satell ite. Examples of its
usage a re: sports feed, east coast feed, a nd netwo rk
feed .

Feedllne. Coaxial cable running from the LNA to the
sate llite TV receiver.
FET (Field Effect Transistor). A low-noise, high
freq uency transistor amp lifie r whic h has a c urrent
sou rce, gate, and dra in. The gate is a voltage
controlled resistor whic h regula tes the power flow
ing from the source to the drain .
Held-Strength Meter. A CATV and TV test device
used to measu re power leve ls on a transmission line
or VHF/UHF antenna.
Fixed Satellite. A form of international frequency
band allocation where all the sending (uplink) and
receiving (downlink) stations a re identified. This is
the cu rrent status of the 4-C Hz TV sate llite system.
See a/so Broadcast Satellite above.
FM Improvement. The potentia l noise redu ctio n in
an FM signa l due to the demodu lation process in a
sate llite TV rece iver. This figure is at most 38.6 d B
and is attai ned a bove the FM thresho ld. Below this
poi nt it rap idly drops fro m 37.6 dB. Above threshold:
SIN = CIN+ 38.6 d B.
FM Threshold . An input signa l leve l which is just
enough to e na ble the demodula tor ci rcuits to ext ract
a good p icture from the carrier. W ith test equipme nt,
static threshol d is t he poi nt a t wh ich SIN drops more
than 1 dB from the stra ight graph line: SN = C/N + 38
dB. Typicall y, FM thres hold is 7-8 d B in a satellite TV
rece iver with threshold extension.
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Footprint. A signal stre ngth map showing the EIRP
contou rs of equal signa l from a TV satellite transpon
der on a given pa rt of the Earth's surface.
Frequency Agile . This is a featu re of satellite TV
rece ive rs which enables them to tune in all the 12 or
24 channels from a sa te ll ite . Receivers sold without
this feature are dedicated to one channel and can be
tuned by switcheble crystal s.
Frequency Coordina tion. A service which uses co m
puters and a USA database to resolve potential or ex
isting conflicts between various users of the same
4-CHz microwave band. The long-lines (long-dis
tance) division of the Bell networks uses 4-GHz
microwave towers throughout the USA. A TVRO
look ing in the direct ion of a transm itter may be
jammed unless shielding can be used .
Frequency Modulation (FM ). A method of tra nsmi t
t ing program mate ria l which is more interference
free than AM. The frequency of the carr ier signa l is
made proport ional to the amplitude of the program
signal.

Frequency Reuse. See Polarization (next issue).
Front-to-Back Rati o. The ra tio in dB of the antenna
gain in the forwards di rection to the antenna gain in
the rear d irection. It is a measure of the noise poten
tia l from the rear .
GfT (Ga in over Noise Temperature). A TVRO measure
of quality expressed in dB The higher thi s figure , the
better the system. It ca n be improved by increasing
gain or by decreasing the system noise. GfT (degrees
Kelvin) = antenna gain/log (antenna noise tempera
ture + lNA noi se temperature).
GaAsFET (Gallium Arsenide Field EHect Transistor).
This low-noise device, although expensive, is used in
the highest quality lNAs. The term is pronounced
gasfet.
Geostationary. Dubbed the Clarke O rbit in ho nor of
Arthur C. Cla rke who first described it. This ci rcula r
orbit a bove the equato r is preci sely the al titude a t
wh ich a ny size sate llite wi ll revolve a ro und the Ear th
once every 24 hours. From the ground below, it thus
appears parked in space overhead , a nd from above,
one-third of the Earth's surface can be seen. TV sate l
li te s are separated by 4 degree intervals on this orbit
to avoid mutual interference 38,OCMJ km (22.300
miles) high .
Ghost. One or more dim copies in a TV picture
caused by reflected VHF or UHF broadcasts. Also
called multipath distortion, this is not present in
satellite TV signals because extremely directional
dish antennas are used .
GHz (Gigahe rtz). The sta nda rd abbreviation for
billions of cycles per second . 3.7-4.2 GHz is the
microwave frequency band allocated fo r satell ite TV
in the USA.

Global Beam. An INTElSAT antenna down li nk pat
te rn cove ri ng a third of the Earth's surface. They are
bores ig hted at the midd le of a n ocean to provide se r
vice to na tions all the wa y around the ocean basi n.
Guard Channel. Unused port ions of the freq uency
spect rum which a re located be tween program cha n
nels to prevent ad jacent chan nel interfe rence.
Harmonics. Spurious signa ls produced by a n osci lla
tor ci rcuit whic h occur at integral multip les above
the reso na nt frequency of the osci llator. They appear
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S KY EYE I S pecif ica t ions: S ing le conversionl
image rejection circu its (easily handle strong
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distortion) • Built-in DC block for reecune
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FOR THE ICOM ICZA/AT

Trans Com Inc.
703· I 3 Annoreno Or, Addison. III.. 6 01 0 1
(3 1Z) 543·9055

by the AGC circuit.
Image Noise. When a signal is downconverted us ing
a mixer and lO, noise can be passed through the
system that is on the mirror image frequency from
the selected channel with the LO frequency as the
point of symmetry. Subsequent bandpass filters
remove this noise in double-conversion down con
verters. A preselector filte r in single-conversion re
ceivers does the same thing.
Impedance. The rela tive ease with whic h signals pass
through a device or conductor measu red in Ohms.
Impedance Matching. The desig n of a signa l inter
face such that the signa l transmitted through it is
max imized and the reflected signa l is minimized.
Standard impedance fo r LNAs is 50 Ohms and for
satell ite i-f circuits 75 Ohms. Most signal distribution
systems interface at 75 Ohms impedance.
INTHSAT. International (primarily non-communist)
satellite agency whose member nations lease tran
sponder capacity on its satellite system. It provides
at least some TV in all pa rts of the world, but signal
EIR P is often quite less than US domestic sa te ll ites.
Isolator. A device which is a one-way valve for
microwave signa ls wh ich preven ts stray rece iver sig
nals from leaking out past the LNA onto the ante nna.
It also facil itates t he design of the lNA by im
peda nce matchi ng the feed probe to the first LNA
amplifier stage. Most LNAs have an iso lator attached
between the CPR-229 feed flange and the main am
plifier box .
Kelvin. The scientific temperature scale which
measures thermal noi se characteristics of micro
wave devices . Performance improves with decreas
ing noise temperature. 0° K equals - 273 degrees
Celsius and - 459 degrees F. The Kelvin sca le sta rts
at absolute zero and is graduated like the Celsius
sca le.
Launch Vehicle. A NASA term fo r the rocke t used to
place sate llites in o rbit. For TV sa te llites th is is usua l
ly the Delta, a lthough the Space Shuttle will take
over th is jo b in the 1980s.
Level (High or Low). In communications, level means
the same as amplitude or relative strength.
LO (Loca l Oscillator), A closely-connected frequency
source which is typically controlled by a resonating
crystal or by an input voltage . See also veo and VTO
(next issue). They are a major component of down
converters and demodulators in receivers .
Lobe. An area of strong reception in a graph of anten
na ga in versus angle off bores lght. In highly direc
tiona l dish antennas, the front lobe is high ga in and
the side and back lobes are much weaker.
Look Angle. Po intin g angles fo r a iming an antenna at
a TV satel lite fo r a given site. This term is a lso used
when refe rring to antenna elevation alone. It is im
portant when considering possible site obstructions
or extra antenna noi se due to a low elevation (look
angle).
Low Pass Filter. A c ircuit which features high im
pedance for relatively high frequencies and low im
pedance for low frequencies , in effect blocking the
high-frequency component in a signal . See also H igh
Pass Fifter and Bandpass Filter above.
Luminance. That part of a video signa l which con
trols the brightness of the image on the TV screen.
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like overtones on a single piano note. They can cause
design problems in a receiver circuit un less proper
filters are used to remove unwanted harmonics .
HBO (Home Box O ffice). The most popular pay-TV
network which is di stributed on SATCOM F1 .
Headend. The point on a signal distribution system
where UHF/VHF/FM and satellite TV signa ls are cap
tured, combined, and fed into the syste m.
Hemispherical Beam. An INTELSAT antenna down
link pattern consisti ng of two overlappi ng spot
beams to cove r a hemisphere .
High Pass Filter. A circuit whic h featu res high im
pedance for rela tively low frequencies and low im
pedance fo r high frequencies, in effect blocking the
low-frequency component in a signal. See also Low
Pass Filter and Bandpass Fifter .
Horn Antenna. A type of satellite TV antenna which
is shie lded against side lobe interference. The incom
ing signa l is reflected 90 degrees into a cone-shaped
feedhorn . They are much more expensive than a di sh
antenna of the same apertu re.
IC (Integra ted Circuit). A solid sta te complex device
whic h is ma ss produced on single silico n chips.
l-I (Intermediate Frequency). For satelli te TV
rece ivers, this is usua lly 70 MHz an d is the frequen cy
at which most of the signal processi ng takes place
because the des ign is simpli fied and 7D--M Hz pa rts
are less expensive than 4-CH z equivalents.
l·f Strip. A PC module wh ich amplifies and fi lters the
output signa l of the downconverter in a rece ive r and
inputs it to the FM demodulater.lts gain is controlled
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Sfephen Gibson
PO Box 38386
Ho llywood CA 90038

TVRO Receivers:
The Inside Story

- Satellite Central, part II

Fig. 1. Dua f-conversion design. The first VTa mixes with the downlink signal into the f irst i-f
amplifier. The second VTa is fixed. Cain d istribution may vary in different designs. The
7()..M Hz bandpass f il ter must be fla t in the passband for best results.
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noting here are co nversion
to a lower frequency where
we can crank in lots of
e a sy-to- f ind gai n ... and
sticking to the rules. But
why do that? Well, conver
sion ma kes a lot of sense.
Afte r a ll, t he incoming
signal may very well be
around - 50 to - 6Q d Bm at
4 C Hz a nd a 564 PLl detec
tor chip wants something
quite diffe rent before it wil l
deliver pictures .

But who made the rules
about div id ing by 10 and
that nonsense? The guys
that got there first, o f
cou rse . They did some
arithmetic and made a dis
covery of some Impor
tance. A single-conversion
design has problems if you
chose a first (and only) LO
just 70 MHz from the de
sired signal. You get down
to baseband a lot quicker,
but you get something else
in the bargain ... the image
signal as seen in Fig. 2.

Remember fr om last
month's Satellite Centra l
that the satell ite band (3.7
to 4.2 CHz) is 500 MHz
wide. So even an LO spaced
so m e di stan c e away ,
whether above or below the

" uolO ,

" '0l0
M

cal osci llator (LO) mixes
with the incoming 4-CHz
signal down to a 400- to
12OQ-MHz first intermed i
a te frequency (i-f). This is in
keepi ng with the spirit of a
textbook approac h of se
lec ting a n i-f about o ne
tenth of the incoming signa l
(t he "divide-bv-tu" rul e).
After some needed amplifi
ca tion, the signa l is mixed
aga in dow n to wha t is
know n as baseband (be
cause we're done with con
ve rsion), amplified even
more, and then detected
with either a PLl or d iscrim
inator circuit. Baseband is
generally 70 MHz, an 10

dustry standard.

So Much For Basics

The key points worth

Ot:TfCTOft
rc ,
• Df>O" ,

incredibly fragi le and roll
Over and turn belly up when
yo u approac h them with a
so ldering iron ! So the logi
ca l solu tion is to convert
the troublesome 4-CHz sig
nal down to somet hing we
can massage with parts we
can understand, like co ils
and capacitors rather tha n
pea-sized chip caps and PC
board t races t hat are al
leged to be tuned circuits!
There will be plenty of t ime
for that la ter. For t he t ime
being, let's just get ou r
feet wet.

Referri ng to Fig. 1, we
have a typ ical dual-conver
sion receiver design. This is
the "cl assic" o r " by-the
book" method used by
most comme rcial firms to
day. A vo ltage-tunable 10-

.
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G etti ng 4-C Hz signals
down to wa tchable

video is no easy feat. Noted
sa te llite TV pioneer Paul
Shuch N6TX once observed
that there are perhaps as
many receiver designs as
there are recei ver desig
ners. Despite the fact that
sa tellite TV is new, we've
already experienced at
least two generations worth
of improveme nts in rece iv
er design philosophy. Both
methods employ your gar
d en-variety su perhe te ro
dyne conversio n principle.
Bu t tha t's about the only
similarity .

The ma jor hassle is deal
ing with the microwave sig
nal itself . The components
are ei ther too expensive
and hard to get o r they are

"\i.....l
-sc TO - to4
)7-41 ' '''



Fig. 3. Sing/e-convers ion design. The prob lem with single conversion is that an image signal
can be detected. Tracking fil ters and clever image-reject mixer design can reduce the image
b y 20 d B or more. A good high-gain LNA will overcome mixer losses in this design.
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desired frequency, can st ill
convert an undesired image
signa l to base band.

Now yo u cou ld filter out
the image o n the front end ,
but you wou Id have to
make the filter track with
the LO to remove all im
ages as yo u tuned. At these
frequenc ies, a tracking fil
ter is no easy beast to tame .
So rather than wrestl e with
the problem, rece iver de
signers such as Sta nfo rd
professor Taylor Howard
W6HD adopted the dual
conversion philosophy and
proceeded to knock 'em
dead with the first low-co st
TVRO I The design has be
come a sort of standard of
this new industry with sev
eral manufacturers dupli
ca ting it piece by piece,
even to the last resistor,
probably because Howard
made his com plete design
avail abl e to anyone .

An Interesting
Tum of Events

As an historical note,
Howard designed his re
ceiver with avai lable com
ponents. The key word here
is " available." Wh ile yo u
could indeed call Avantek
and o rder an 8240 voltage
tuned osci ll a tor (VTO ) or
call Vari-l fo r a DBM-5OD
mixer, you al so could sit
around and tear pages o ff
yo ur ca lenda r while waiting
for del ivery! I had t ime to
traipse a ll o ver California
scouting up surplus dishes
as the clock ticked away.

Clea rly, someth ing had
to be done . Several arna
teurs. most notably Robert
Coleman K4AWB, made an
interesting discovery. Not
only were surplus mixers
lying around, but single
conversion cou ld be made
to work! A quick doodle
with penci l a nd pa per sug
ges ted it might be worth the
trouble .

If we want to receive
tra nsponder 17 on SAT·
COM 1, its frequency is
4040 MHz. Setting the l O
down 70 MHz, to 3970
MHz, will indeed pull tran-

sponder 17 into our 7Q-MHz
i-f, bu t a lso the image fre
quency as well , which is 70
MHz below the lO. Now it
ha p pe ns that 's dead-on
transpo nd er 10 at 3900
MHz. So it can't poss ibly
work! Or can it? We know
that RCA and COMSTAR
birds have 24 transponders.
And we also know that the
o d d-nu m bered transpon
ders (suc h as transponder
17) a re vert icall y po lar ized .
But if the even transpon
ders a re horizonta lly pol ar
ized (such as transponder
10), then our rece iving an
tenna will be cross-polar
ized to the interferi ng signal
a nd ho pefully ignore it!

So it appears that single
conve rs ion d oe s inde ed
work despite the prospects
of image noi se . There is a
limit. As a rule, c ross-polari
zation may o nly reduce the
image signa l 20 dB, but re
cent effo rts a t image-re jec t
mixer design a nd a new
track ing filter e li minate thi s
annoyance, as seen in Fig. 3.

Baseband At Last

Nearl y a ll of the fore
going problems a re a result
of wideband FM video de
tection circu itry not work
ing too well at high inter
mediate frequencies. How
ever, it can be made to
work. A few manufacturers
have designed excellen t
discrete Pl l ci rcuits that
work at 700 MHz. making
signa l conversio n a piece
o f cake. Bu t 70 MHz re
mains as the i-f most used at
the moment.

As I mentioned before,

OPTION..1..
PA UEI..ECTOII

3.7-4. 2 6",

qu ite a few receiver designs
uti li ze a 564 Pll detector
chip at the end of the
7().MHz i-f c hain. The prob
lem here is that the 564 is
ra ted to only 50 MHz. Still,
a handful of 564s will al
ways yield several that
work at higher frequenc ies,
depend ing o n the source.
But a drastic improvement
is 564 operation can be had
by cl everly d ividi ng the
7a-MHz i-f signals by two
with a cheap IK fl ip-flop
chip like a 74lS112 and op
e rating it at 35 MHz!

Other detector designs in
use today are quadrature
detec tors and linear dis
criminato rs. They offer ad
vantages a nd di sad va n
tages when compared to
the Pl.L. While the Pll of
fers excelle nt perf ormance
at receiver threshold and
below, it t ake s second
place to the d isc riminator
and quad rature-type detec
tor whe n signal s are well
above threshold . Remem
ber from last month that
we must try fo r a carrie r
to-no ise ra t io of about 10
d B or better fo r clea r pic
ture s. (That trans lates to at
least a 12-foot d ish and a
1200 lNA for most loca
tions in the USA.) Still, you
don 't need nearl y as much
ga in for a Pl l as yo u do a
discriminato r.

To work properly, the
d iscriminator must see a
signa l that is amplified well
into limiting. This is t he
main reason why quality re
ceive rs look bad compa red
to c heapy mode ls when
tested o n marginal syste ms.
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Fig. 1. An in-band La can
produce an undesired image
signal. Luck ily, this image
is cross-polarized to the
des ired signal . It 's not
enough for perfect pictures,
so other methods are neces
sary to ensure adequate im
age rejection .

SATELLITE TV
HAM NETI

Tune in Sundays at 1800
GMT on 14.311 MHz lor
the Satelli te TV Net. Lind·
sey Riddle W5JG in New
Orleans is Nel Con trol.
Then Ken Rae WB0POP
lakes Ihe reins at 1900
GMT. You 'U be amazed at
what you can learn in just
an hour or so.

But just cranking up the
gain is not enough, as some
experimenters will tell you,
because no t all i-f amplifi
e rs will limit symmet rically.
A weak lo c a ti o n o r a
smaller dish can still be
made to work , thanks to the
Pll .

But suppose yo u've dug
deep into your pocketbook
and fo und enough money
to allow you to build your
system so it o pera tes well
above th reshold? Then the
di scriminator or quadrature
detectors reall y shine be
cause the Pll can some
times break up an other-

VIDEO

" " 010 •
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Fig. 5. Typical d iode clamp circuit usea in economy receivers vs. feedback clamping taken
from voltage samples of the video signal during the sync pulse interval.

O ther subcarrie rs may be
lo cated above video on
some transponders. Back
ground music and slow
scan services as well as data
transmissions can be found .
We will be su re to look at
methods of recovering
these signal s in future
insta llments of Satellite
Cent ral.

Satell ite TV signa ls are
pre-empha sized according
to a CCiR cu rve . This
amounts to a 10- to 12-dB
boost on the high end of the
v ideo . An LC network
srnoothes the curve back
o ut as we ll as wiping out
t he so u nd s ubc a r ri e rs
b ef ore f u r t he r video
amplification .

Fig. 4(a) shows the output
of a typical detector after
de-emphasis. Notice the un
clamped video appears to
be riding on a triangular
wave at the frame rate. This
is known as the energy dis
persal waveform and is
mixed in at the up link trans
mitter. It is simply a way to
keep the main carrier mov
ing d uring the unlikely loss
of video. That way, every
microwave link in the coun
tryo n t hat fr equ en c y
doesn't get sprayed with a n
inte rfe ring ca rrie r from
space. As a practical mat
ter. it's qu ite the other way
around. In any event. a
clamp na ils the energy dis
persal waveform down to
dc in Fig. 4(b) and we have
clean video. If thi s wave
form is not removed, the
pictu re will flicker at the
3O-Hz rate.

Some TVRO receivers
have modulators in them so
the detected video and
sound can be fed directly to
a TV set. Others may only
have a one-volt audio and
v ideo o u tp ut. Whi le a
cheap TV game modu lator
can be used to ge t the pic
ture into channe l 3 or 4 of
your TV, the results leave
much to he desired. Some
times it' s simply the resul t
of poo r design. But poor
shielding is the likely cul
prit. The modula tor output

are transmitted . Clearly.
there is a limit to bandwidth
restr ic tio n. Whatever was
out there at those wide
deviations is gone now!

You can reduce the di s-
tortion somewhat if you
turn down t he color and
watc h everything in black
and white, but that's taking
a giant step backwards. In
fact, yo u might just as well
turn down the sound, too,
because all yo u' ll hear is
the sound of bird shot being
dropped o n a cookie sheet!
Nothing takes the place of a
large di sh a nd a good
LNA ... noth ing.

Beyond Detection

The sound channel is
easy to detect. It is merely
an FM subca rrier that may
be 6.2 MHz or 6.8 MHz .
Most receivers a re
equipped to receive both
inasmuch as detection fo r
each subca rrie r can be
done in a single consumer
TV sound section IC such as
the CA3065 . As a rule,
6.8-MH z subca rrie rs are
use d o n RCA/SAT COM
bird s, while 6,2-MHz sub
ca rriers are found on West
ern UnionlWE ST AR birds.
Nothing is standa rd, so a
swi t c ha bl e or tun a bl e
sound subcarrier detector is
necessary.
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wise fine pictu re whe n
tracking wide dev iations .
You see an annoying streak
ing effect in the video.
Tweaking the bandwidth
can he lp to cu re t his
problem.

Now if the Pll works
pretty well at the 35-MHz
reduc ed i-f , you m igh t
wonder what would happen
if we divided aga in and
again down to nearly de.
Perhaps the only problem
with that idea is that we
bum p into Carson's rule
a lo ng t he wa y. Sim p ly
sta ted, the pra ct ical band
wid th of a frequency modu
lated signal sho uld be equal
to twice the sum of the
maximum frequency devia
tion and the highest modu
lating frequency . If we
know the typical frequency
deviation as 10 .75 MHz ,
then twice the highest mod
ulating freq uency (how
about 5 MHz fo r videot)
when added to this devia
t ion yie lds a proje c ted
bandwidth of 31.5 MHz. Ac
tu ally, it could be more if
we lay in a 6.2-MHz o r a
6.8·MHz sound subcarrier .
Bandwidth =2 (10.75 MHz
+ 5 MHz)= 31.5 MHz.

pends on your carrier-to
noise ratio (ON). If you
have a small dish in a weak
footprint . you may very
we ll be at thresho ld or be
low. A wide i-f bandwidth
will only make matters
wo rse because you will
appea r to be see ing more
noise than video. While ou r
eyes tend to inte grate
eno ugh to di scern intelli
ge nce, nice and clea r pic
tures are what we really
want. If yo u worked out the
downlink equa tions we dis
cussed last month. you well
know that restr icting the
ba ndwidth by more tha n
Carson's rule can make a
big improveme nt in C/N.
But there is a limit.

The problem then is to
figure out how to squeeze a
wide car into a narrow
garage! If we don't mind
scratching the chrome, we
can just ba rely get it in.
likewise, we can reduce the
i-f bandwidth to 17 MHz or
so and have viewable vid
eo. but at the expense of
the finish on the p ictures.
More importantly, the carri
e r-to-no ise rati o may im
prove eno ugh to make the
p ictures ve ry watcha b le .
That is until you wonder

Watching Intelligent Noise what happened to the def-
Okay, how wide an i-f is Inition and why the fri zzy

ne ce ssary? It rea lly de- effec t when fla t color fie lds
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Fig. 4. (a) Video demodulator output showing video riding on energy dispersal wave. (b)
Energy dispersal wave eliminated by de clamp circuit
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You can f ind out more
about receivers by reading
two back issues of 73: No
vember, 1979 ("The Satel
l ite TV Primer," Bob Cooper)
and December, 1979 (v l.ow
Cost Receiver for Sate llite
TV," Paul Shuch).•

The Nelson Parabolic TVRO Antenna Manual
by Nelson Ethier

reviewed by:
S.F. Mitchell WA40SR and Richard Christian WA4CVP

As the foreword in the Manual states, author Ethier has no
forma l microwave training, but "he is an excellent student of
obscure tex tbooks and an avid oo-rt-nlmserter . . . "

The Nelson Parabolic TVRO Antenna Manual starts wi th a
general discussion of parabolic dish design and describes
the relative advan tages of a parabo lic antenna over the spher
ical antenna. These advantages include the fact that the
focus never changes and that the entire surface works to col
lect the signal. A brief review of noise, noise measurement(dB
and degrees K), calculation of antenna gain, wavelength, and
formulas 10 find parameters follows. Nelson then gives the
arguments for differen t focal ratios and the reasons why he
selected an fld (focal point to diameter) rat io 010.375.

Very detailed treatment is given to the calculation of the
parabolic curve for his antenna. The formula and a method of
laying out the curve on graph pape r is presented along with a
table with the curve calculated in one-halt-men steps for a
t o- toot dish with a .45 lid ratio or a tz-tcot dish wi th a .375 fld
ratio. These calculations are very simple and can be done on a
calculator with a square root function.

The most informative part for us was the section on ctroos
ing the antenna to suit the needs of a particular site. A brief
discussion of the significance of the cartte r-to-notse ratio
(eNA) and an example of its calculation gives you an idea of
the type of picture qua lity you should be able to obtain at your
location.

The material between page 11 and the Manuars end on
page 31 is devoted to the actual construction of a t z-toot
parabolic antenna, feed, feedhorn, and polar mount. The
antenna is built on a form which must be fabricated with
plywood and fiberglass rods. The form is constructed and
covered with 0.020 sheet aluminum which must be cu t and
formed. Fiberg lass is then applied to the back of the atuml
num. Rein forcing ribs of wood and urethane are then added
and a second layer of fiberglass is applied. The finished
antenna appears to be quite sturdy. Although no estimate of
the antenna's cost is given by Ethier, we est imate that it
would cost between $750 and $1000 and require as much as
two months of steady work to complete.

Pages 23 to 29 describe the fabrication of the feed, teed
horn, and mount. The feed itself is an aluminum tripod bol ted
to t he rim of the dish. It appears that this system, which in
valves using an antenna rotator to turn the horn, may put un
due stress on the feed assembly.

Overall, we feel that the Manua/ g ives a lot of good informa
tion, but it gives very little that we haven't seen elsewhere. The
best part of the manual is the f irst ten pages where antennas
and system requirements in general are discussed. The ac
tual construction o f the antenna may not be practical since a
commercial antenna can be as cheap, if not cheaper. The
Nelson Parabolic TVRO Antenna Manual is well worth $15.00,
but at the $30.00 cover price we feel that it is very expensive.
The Nelson Manual is available from the publisher, Satellite
Television Technology, PO Box G, Arcadia OK 73007.

This review Is reprinted from 'Lile News, PO Box 973, Mobile
AL 36601 .

ing TV from space. If you
have a question regarding
the top ics we cover here.
feel free to drop me a li ne
(lette rs only, no cal ls
please). Sorry, I can only an
swer mail t hat is accompa
nied by an SASE .

The cost of t uners like
Steve's is around 25 bucks.
Some of the newer varactor
tuners are very broadband
except for a coil in the last
stage. A few moments of
work are al l that's neces
sary to modify the stage for
the w ide bandwidth needed
for good pictures. Does the
id ea sou nd interes ti ng?
Then how about foll owing
the tuner with a very cheap
TV IC am plifier ch ip such as
the MC13S0 fo r your i-f am
plif ier? And if you don't l ike
that PLL, then w hy not use
an MC1357 FM quadrature
detector ch ip instead? Rex
Rhoads, an engineer with
RCA, has done it with exce l
lent results. By the way, the
construction cost of his en
tire rece iver using this very
convent iona l circuitry (no
secret chips or t ricks) is way
under $100!

min ded m an u f ac t ur er s
have done. This el im inates
the need for expensive coax
to ca rry the 4-GHz signa l
f rom the LNA to the receiv
er . They simply mount the
mixer, VTO, and f irst i-f at
the dish and ru n the lower
i-f to the house on RG-59.
Some really c lever LNA
manu facturers are building
the who le works into a sin
gle LNA and down conver
ter. call ing it an LNC!

Tricks Worth Trying

If you want to try your
hand at receiver design, go
ahead with the certain
knowledge that much of
the forego ing works well
enough to be a good point
of departu re for your own
design fantas ies . Mic ro
wave gen ius Steve Birki l l
GBAKQ, of Sheffie ld, Eng
land, downconverts into a
broadbanded UHF TV tuner.
He does the first conversion
to UHF at the antenna so
that RG-59 can be used
rather tha n the expensive
4-GH z stuff . The UHF tuner
then performs the second
conversion down to an i-f
the PLL can handle.

You can sometimes dis
cern a quali ty receiver de
sign from an economy ver
sion by observing how well
the energy dispe rsa l clamp
circuit fu nct ions. W hi le
simple receivers use a sim
ple diode clamp, more ex
pen sive (a nd better d e
signed) ve rsions employ
voltage feed back methods
such as seen in Fig. 5.

By far the most interest
ing difference in receive rs
today is the concept of
spli tti ng them u p into The t ime is right for you
pieces as some economy- to join in the fun of receiv
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Obvious Differences

While price may be the
major obstacle to designing
an ideal receiver, experi
ence WIth the problems
you' re like ly to encounter
run s a close second . As we
learn more about what can
and can 't be done, we can
make adjus tments to our
t hinking and our design. For
example, the VTO used in
most receivers is a real has
sle. You have 500 M Hz
worth of tun ing spread over
about a 270-deg ree twist on
the pot. That's a lot for
manual tuning (over 470
standard broadcast bands!),
so afc is needed, if not for
sheer opera tor ease, then
for the very small amount
of dr ift you'l l I ikely en
counter . Fancy receivers
use a synthes izer and elim
inate t he p roblem. That
tak es more parts, wh ich
adds to the price . . .bu t not
too muc h if you do it
yourself!

manages to find a way back
into your 70-MHz i-f chain
(remember that channe ls 3
and 4 would fa ll into the i-f
bandpass of 55-65 M Hz).
The solution is to skip the
re-modulation process and
feed the audio and video in
to a qual ity TV monitor o r a
regul ar TV modi fied for
audio and video input. On
the other hand, an effort
less method is to simply
feed the TVRO receiver in
to a video tape recorder
and use its i n t er n a l
modulator!





"Small wonder" .. .speech processor,
N/W switch, IF shift, digital display

TS-13DSlv
• VFO-120 remote VFO.
• MB-100 mobile mounting

bracket.
• PS-20 base-station power

supply for TS-130V.

Optional DFC-230 Digital
Frequency Controller
Frequenc y control in 20-H7
steps wifh UP/DOWN micro
phone (supplied with DFC-230).
Four memories and dig ital
d isplay (Also operates with
TS-120S , TS-530S, and
TS-830S,)

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

• Bui lt-in d ig ita l d isplay,
• Built-in RF altenualor.
• IF shift (passband tunmg).
• Effective noise blanker.

OPTIONAL ACCESSORIES;
• PS-30 base-station power

supply,

• YK-88C (500 Hz) or
YK-88CN (270 Hz) CW filter,

• YK-88SN (1.8 kHz) narrow
SSB filler,

• AT-130 compact antenna tuner
(SO-1O meters, inc lud ing three
new bands),

• SP-120 external speaker.

• 1$-130$ runs 200 W PE P/160
W DC mput on 80 -1 5 meters
and 160 W PEPI140 W DC on
12 and 10 me ters. TS-130V
runs 25 W PEP/20 W DC
input on all bands.

• Built -in speech processor.
• Narrow/wide fil l er select ion on

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

The compact, all sono-state
HF SSB/CW mobile or fixed
station T$-130 Series trans
ceiver covers 35 to 29.7 MHz,
including the three new bands.

T5-130 SERIES FEATURES:

. 80 -10 rneters. including the
new 10, 18 . and 24-M Hz
bands. Receives WWv.

PS· 30 SP-1 20 TS -130S VFO -120

The T8-8308 has every con
ceivable operating feature
built-in for 160-10 meters (in
cluding the three new bands).
It combines a hIgh dynamic
range with variable bandwidth
tuning (VBT), IF shift, and an IF
notch filter, as well as very
sharp filters in the 455-kHz
second IF. Its optional
VFO-230 remote digital VFO
provides five memories .

TS-830S FEATURES:

• l8B, USB, and CW on 160-10
meters, including the new 10.
18, and 24-MHz bands.
Receives WWV.

• Wide receiver dynamic
range, Junction FETs in the
balanced mixer, MOSFET RF
amplifier at low level, and
dual resonator for each band.

• Variable bandwidth tuning
(VBT). Varies IF filter pass
band width.

~!5!N~o~S!915!
1111 W est Walnut, Compton, California 90?20



TS-530S
IF shift, digital display, narrow-wide
filter switch
The T5-5305 SSB/CW
transceiver covers 160-' 0
meters using the latest, most
advanced circuit technology, yet
at an affordable price.

TS~530S FEATURES:

• 160-10 meter, l5B, USB, ew,
all amateur frequencies,
including new 10, 18, and 24
MHz bands. Receives WWV
on 10 MHz.

SP-230

• Buill-in dig ital display (six
digits, fluorescent tubes). with
analog dial.

Me-50

TS-530S

• IF shift tunes out interfering
signals.

• Narrow/wide filter selector
switch for CW and/or SSB.

• Buil t-in speech processor, for
increased talk power.

• Wide receiver dynamic range,
with greater immunity to
overload.

• Two 6146B's in f inal, allows
220W PEP/l aO W DC input on
all bands.

• Advanced single-conversion
Pll, fo r belter stability,
improved spurious
characteristics.

• Adjustable noise-blanker, with
front panel threshold control.

VFO-240

• All/XIT fron t panel con trol
allows independent nne-tunmo
of transmit or receive
frequencies.

OPTIONAL ACCESSORIES:
• SP-230 external speaker with

selectable audio fil ters.
• VFO-240 remote analog VFO.
• VFO-230 remote digital VFO.
• AT-230 antenna tuner/SWAt

power meter.
• MC-50 desk microphone
• KB-t delu xe YFO knob.

• YK-88C (500 Hz) or
YK-88CN (270 Hz) CW filter.

• YK-88SN (1.8 kHz) narrow
SSB filter.

AT-230

TS·660 FEATURES:
• FM, SSB (USB). CW and AM

operatio n.
• 10 Hz ste p digi ta l VFO. The

freq uency ste p is determined
by mode of operation .

"Quad Bander" ••. dual VFOs, memory,
scan, IF shift, FM, SSB, CW, AM
The TS-660 is a unique, all- • F. STEP sw itch allows alterna-
mode transceiver designed for tive step size in each mode.
operat ion on 6, 10, 12, and • Dual YFOs built -in.
15 meters.

. 5 channel memory stores tre-
quencyand band information .

• Memory scan scans all bands.
skips c hannels not in use.

• UPIDOWN push-button fr e 
quency control on microphone.

• UPIDOWN bandswttcb.

• Frequency lock function
· sw itch.
• IF SHIFT circuit bu ilt-in.
• Fluorescent digital display

shows Tx/Ax frequenci es.
• Squelch c ircuit for FM, SSB.

CW and AM.
• CW sem i break-in c ircuit,

with CW side tone.
.10 W AF ou tput on SSB, CW,

FM. 4 W o n AM.
• Two antenna terminals

provid ed.

• All control. • Noise blanker.

OPTIONAL ACCESSORIES:
• PS-20 power supply.
• SP-120 external speaker.
• MB·100 mobile mounting

bracket.
• YK -88C normal CW, (500 Hz)

f ilter or YK-B8CN narrow
band CWo(270 Hz) f ilter.

• YK-88A AM (6 kHz) f ilter.
• VOX-4 speech processor/

VOX unit.



"Now hear this' •.•
digital display, front
speaker, easy tuning
The R-600 i6 a high
performance, general coverage
communicatio ns receiver
covering 150 kHz to 30 MHz
in 30 bands. at an affordable
price. Use o f PLl synthesized
c ircuit ry provides high
accuracy of frequency with
maximum ease of operation.

R·eoo FEATURES:

-150 KHz to 30 MHz
continuous coverage, AM,
sse, or ew.

.30 bands, each 1 MHz wide,
for easier tuning.

• Five digit frequency display,
with 1 KHz resolution.

• 6 kHz IF fi tter for AM (wide),
and 2.7 kHz filters for sse.
CW and AM (narrow).

• Up-conversion PLL c ircuit

for improved sensitivity,
selectivity. and stability.

• Communications type noise
blanker eliminates "purse
type- noise.

• RF Attenuatar allows 20 dB
attenuation of strong signals.

• Tone control.
• Front mounted speaker.
• ~SR meter, with 1 to 5 SlNPO

scale, plus standard scale.
• Coaxial, and wire antenna

terminals for 2 MHz to

Dlglta' world cJock with
two 24·hour dl.play.,
quartz time ba..
The HC·10 digital world clock
with dual 24·hour dIsplay
shows local ume and the time
in 10 preprogrammed plus two
programmable time zones.

30 MHz. Wire terminals for"
lSO KHz to 2 MHz.

• 100, 120, 220, and 240 VAl;,
SOI60 Hz. Selector switch on
rear panel.

• Optional 13.8 vec operation,
using DCK-1 cable kit

• Other features include
carrying handle, headphone
jack, and record jack.

OPTIONAL ACCESSORIES:
• DCK-l DC Cable kit
• Sp·l00 External Speaker.

R-1000
"Hear there and everywhere'[••
easy tuning, digital display
The R·1QOO is an amazingly . 30 bands. each 1 MHz wide.
easy-to-operate. high· " • Five-digi t frequency display
performance, communrcanons with l -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 timer to turn on
analog dial. plus a quartz radio for scheduled listening
digital clock and timer, or control a recorder through
R-l000 FEATURES: remote terminal.
• Covers 200 kHz to 30 MHz • Step attenuator to prevent

continuously. overload.

• Three IF utters lor optimum
AM, SSB, CWO 12-kHz and
6-kHz (adap table to 6-kHz
and 2.7·kHz) lor AM wide and
narrow, and 2.7·kHz filter for
hiqh -quahty SSB (USB and
l SB) and CW reception.

• Effective noise blanker.

• rermmar tor external tape
recorder.

• Tone control.

• Buill·in a-inch speaker.

• Dimmer SWitch to con trol
intensity of S-meter and other
panel lights and digital display.

• Wire antenna terminals to.
200 kHz to 2 MHz and 2 MHz
to 30 MHz. Coax term inal for
2 MHz 10 30 MHz.

• Voltage selector for 100, 120,
220, and 240 VAC. Also
adaptable 10 ~perale on 13.8
VDC wIth opti onal DCK-t kit.

OPTIONAL ACCESSORIES:
• SP-l 00 matching external

speaker.
• HS-6 lightweight, open-air

headphone set.
• HS-5 and HS-4 headphones.

• OCK-1 modification kit lor
12-VOC operation.

5P-1oo R-l000

~~!~~2915!
111 1 West Walnut, Compton, California 90220
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TR-25DD
JIG performance, small size, smaller price!

• Optional power source, MS-1
mobile or ST-2 AC chargerl
power supply allows operation
white chargi ng. (Automatic
orop-m connections.)

• High impact plastic case.
• Battery status indicator.
• Two loc k swi tches lor

keyboard and transmit.

STANDARD ACCESSORIES:
• Rexible rubberized antenna

with BNC connector.
• 400 mAH heavy-duty Ni-Cd

battery pack.
• AC charger.

OPTIONAL ACCESSORIES:
• ST-2 Base station power

supply and quick charger
(approx. 1 hr.).

• MS-1 13.8 VDC mobile standI
charger/power supply.

• TU-1 Programmable "DIP
swi tch- (CTCSS) encoder.

• SMC·25 Speaker microphone.
• l H-2 Deluxe top grain

cowhide leather case.
• PB-25 Extra Ni-Cd battery

pack. 400 mAH, heavy-duty.
• BH-2 Belt hook.
• WS-l Wrist strap.
• EP·l Earphone.
• RF power amplif ier. (To be

announced.)

,
"

• 2.5 W or 300 mW RF output.
(HI/LOW power swi tch.)

• Programmable automatic band
scan allows upper and lower
frequency limits and scan
steps of 5 KHz and larger
(5. 10. 15.20.30 KHz . .. etc)
to be programmed.

• Built-in tuneable (With variable
resistor) sub-tone encoder.

• Buill-in 16 key autooatch
encoder.

• Slide-lock battery pack.
• Repealer reverse operation.
• Keyboard frequency selection

across lutl range.
• Extended frequency coverage;

143.90010148.995 MHz in
5 KHz steps.

CONVENIENT TOP CONTROLS"he TR-2500 is a compact 2
neter FM handheld transceiver
eaturing an LCD readout, 10
.t renner memory, lithium battery
nemory back-up, memory scan,
lrogrammable automatic band
can. Hilla power switch and
M,Jilt-in sub-tone encoder.
'R-2500 FEATURES:
Extremely compact size and
light weight 66 (2-5/8) W x
168 (6-5/8) H x 40 (1-518) D.
mm (inches), 540 Q. (1.2 Ibs)
with Ni-Cd pack.
LCD digital frequency readout.
with memory channel and
function indication.
Ten channel memory. Iocluoes
"MO' memory lor' non-standard
split frequencies.
lithium battery memory back
up, built-in, (es timated 5 year
lile) saves memory when
Ni-ed pack discharged.
Memory scan, slops on busy
channels, skips channels in
which no data is stored.
UP/DOWN manual scan in
5 KHz steps.

TRIO-KENWOOO COMMUNICATIONS
1111 West Walnut. Compton, Calrtornia 90220



TR-SOOO
"New 2-meter direction" •• compact rig
with FM/SSB/CW, scan, five memories

•
Miniaturized,
5 memories, memoryl
band scan
The TR-7730 is a very compact
25 watt, z-meter FM mobile
transceiver, reasonably priced .
TR-1730 FEATURES;
• Dimensions: 5-314 W x 2 H x

7-314 D, inches. Wei ghs
3.3Ibs.

The TR·9000 combines the
convenience of FM with long
distance SSB and CWO It is
extremely co mpact ... perfect
for mobile operation. Matching
accessories are available for
optim um fixed-station operation.
TR-9000 FEATURES;
• FM, USB, LSB, and CWo
• Only 6·11/16 inches wide,

2 -21132 inches high,
9-7132 inch es deep.

• Extended frequency
coverage, 143.900-148.995
MHz, in 5 or 10 KHz steps.

• 25 watts RF output power,
with HI/LOW power switch.

• 5 memories for operation in
simplex or repeater modes.

• Memory scan, plus automatic
band scan .

• UPIDOWN manual scan on
microphone (supplied).

• Four digit LED frequency
display.

• S/RF bar meter. LED
indicators lor BUSY, ON-AIR,

• Two digital VFOs, with select
able tuning steps of 100 Hz,
5 kl-lz. and 10 kHz.

• Digital frequency display. Five,
four, or three digits, depending
on selected tuning 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.

REPEATER offset.
• Tone switch for internal tone

encoder (not Kenwood
supplied).

• Offset switch, ± 600 kHz.
Non-standard offset uses
fifth memory.

OPTIONAL ACCESSORIES:

• MC-4616-key autopatch
UP/DOWN microphone.

• SP-40 com pact mobile
sp eaker.

• KP$ -7 fixed stat ion power
supply.

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

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

• Noise blanker for SSB and CWO
• RIT (receiver incremental

tuning) for SSB and Cw.
• RF gain control.
• CW stoetone.
• Selectable RF power outputs

. .. 10 W (HI)/1 W (La),
• Mobile mount ing bracket with

quick-teleese levers.
• LED ind icators ... ON AIR,

BUSY, and VFO.

TR-B400
Synthesized 70-cm FM
mobile rig

• Covers 440-450 MHz, in
25 KHz steps, w ith two VFOs.

• Transmit offset switch for
±5 MHz, Non-standard offset
uses fifth memory.

• HI/LOW power switch selects
10 or 1 watt RF output.

• Similar to TR-7730 in other
features, including five
memories. memory scan, auto
matic band scan, UP/oOWN
manual scan, four digit display,
S/RF bar meter, LED indicators,
tone switch, and same optional
accessories.

• MC-46 16 -key autopatch
UP/DOWN microphone.

OPTIONAL ACCESSORIES:

• PS-20 fix ed -station power
supply.

• SP-120 fixed-station external
speaker.

• BO-9 System Base .. , with
power switch. SEND/RECEIVE
switc h (for CW). memory
backu p power supply, and
headphone jack.

• MC-46 16 -key autopatcf
UPIDOWN m icrophone.

PS-20 TR-9000 BO -9

~~!N~o~99Ie
1111 West Walnut, Compton, California 90220
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TL-922-A
Maximum legal power on 160-15 meters
The TL-922A linear amplifier pro- perfo rmance transmitting
vloes maximum legal power on lubes.
the 160-15 meier Amateu r bands. • Safety p rotection,
TL-922A FEATURES· • Blower with automatic tumott-

. de lay crrcurt.
· 2000 W PEP (558)/1000 W • Variable threshold level

DC (CW. RTTY) input power type ALC.
on 160.80.40.20. and 15 • Two meters, one ind icating
meters. with 80 W drive. plate current, and the other

• Excellent IMD characterist ics . indicating grid current. relative
• Pair 01 EIMAC 3-500l high- RF output. and high voltage.

SM-220
High-performance
oscilloscope for
various monitoring
functions
The SM-220 Station Monitor
provides a variety of waveform 
observing capabilities, and an
optional pan display.

SM-220 FEATURES:
• Monitors transmitted S$B and

CW waveform s from 1 8 to
150 MHz.

• Monitor s signal waveform s in
receiver's IF staqe.

• Functions as high-sensi tivi ty,
wide-frequency-range (up to
10 MHz) oscilloscope.

• Tests linearity 01 linear amplifi
ers (provides trapezoid pattern).

• Allo ws observation of RTTY
tuning points (cross pattern),

• Bui lt-in two-tone (1000-Hz and
1575-Hz) generator.

• Expandable to pan-display
capability for observing the
number and amplitude of
stations within a switchable
± 20 kHz/±100 kHz bandwidth,

OPTIONAL ACCESSORIES:

• 8S -8 pan-display module for
TS-180S, TS-530S , TS-830$ ,
and T$ -820 Series.

• 85-5 pan-d isplay module for
T5 -520 Series.

~

•• • • •
• • • •• • • •
• • • •

RO-20 50Q RF dummy load,
(DC-500 MHz) 50 W intermiltant,
20 W cont inuous.

KB-1 deluxe, heavyweight,
aluminum knob lor T5 -830$,
TS-5305, T5 -1805, T5 -820$ ,
and R-820.

MC-46 16-key autopatch
UP/DOWN microphone.

OTHER ACCESSORIES:

Me-50 dynamic dual
impedance (50 kQ/500Q) desk
microphone.
MC·30S (500Q) and MC-3SS
(50 kQ) dynamic noise
canceling hand mic rophones.
HS-5 delu xe aQ headphone set.
HS-4 8Q headphone set.

NOTE: Prices and specif ica
t ions of all Tri o -Kenwood
products are subj ec t to
change without p rior notice
or obligation.

)

MC·60 deluxe dual impedance
(50K Q/500Q) desk microphone
wit h 4-pin connector. Also
ava ilable with UP/DOWN switch,
in 6 or a -pin connector versions,

-
HS-6 lightweight, open-ai r
headphone set.

KPS-21 13.8 VDC fixed-station
power supply, 21A intermitlanl.
16A continuous.

PC·1 phone patch with hybrid
c ircu it and VU meter lor nu ll
and audio gain measurements.

DM-B1
Dip meter
performs many RF
measurements
The DM-81 dip meter is highly
accurate and features , in add i
tion to the traditional inductive
coupl ing technique, capacit ive
coupling fo r measuring metal
enc losed coils and toro idal coils,
OM-81 FEATURES:
• Measuring rang e of 700 kHz

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

for all seven co ils, capacitive
probe, earphone, and ground
clip lead ,

• All sol id -state and built-in
battery

• HC-25U and FT-243 sockets
for checking crystals and
marker-generator function.

• Amplitude modu lation.
• FET for good sensit ivity.
• Absorption frequency meter

funct ion.
• Earphone for monitoring

transmitted signals.
• Capacitance probe for

measuring resonant f requen
cies without removing coi l
shields, and also for measuring
resonant frequencies 01
toroidal co ils.

A wide selection of optional
acces sories is offered for
optimum operating flexibili ty. In
add ition to the optional item s
listed with each piece of equip
ment descr ibed in this catalog ,
the fo llowing accessories are
also ava ilable :

,
'.

-----ACCESSORIES-----
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Wayne Green Books announces
April 1, 1982 deadline for

submission of new manuscripts
for consideration for

~~~t~he Fall Book list.

SHARE YOUR
IDEAS

Co. .. ALL AMATEUR RADIO CLUBS
DID YOU RcCEIV8 73 's RADIO BOOKSHOP'S

SPECIAL CLUB DISC.OUNT OFFER? NO?
DO YrAJ WANT TO SAVE YOUR CLUB $'s?

JUST QSL WITH
'--." YOUR CLUB'S NAME,

ADDRESS, ETC ,TO
~ "" 73 BOOKS, ATHILY

60 PINE STRE.~r;

PET ERBDROUGH,NH
--.....-, t-"'"'\ 03t58

61086

St atB~~ ZIP

CanadIan $2711 yr. only, US funds. ForeIgn $.:1511 yr. only, US funds

73 Magazine . 60 . 931 • FarmIngdale NY 11737
All Christmas g,l, subscropl,ons will begin WIth January 1962 issue_

ear of 73 Magazine 10, Ch ristmaS \l :Y.:"~"25~.OO:)~. :::::::==J
Cl ty'_~~~_

Please enter a one year gill SUbscription 10:
Name~~~~~~~~ _

Addfess~~~~ ~~~~__~_

c:1dAGAZINE offers you
-more pages of articles monthly than any other amateur radio journal
-new products. reviews. construction projects
-and ways to save hundreds of dollars.

'1Sc:1dAGAZINE offers you a great way to sayc:1dERRY GHRISTMAS.

What better way to say

c:1dERRY GHRISTMAS to:
-your friend
-your boss
-your business associate
-even your father-in-law
than with a subscription to C"y~~~~~~~~~_S""~~~~_ZIP

19c:1dAGAZINE.
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World Wide Satellite
Systems Available

'\'
•

tlD ALPHA 76CA
~ 2 + KW PEP/3·8814 FINALS

With Hlpersll Transformer

Complete Earth Satellite
ReceiVing Station Available al
Barry for only $5990.00.
Write or call today.

DIGITAL
FREQUENCY
COUNTER
Trlonyx·
Model TR·1000 •
1).800 MHz
Dlglm.x·Model [).510 5OHZ·10Hz

KANTRONICS Mlnl·Reader

ROCKWELUCOLLINS
KWM·380

I _ DRAKE TR·7 " R·7czeD) •• L·7 2KW linear Amplifier

"

MFJ Keyboard
496,494

BIRD
Wattmeters &

Elements
In stock _

AEA Moree Malic, MBA & IsoPol. Antennas~
HY·GAIN
TOWERS

" ANTENNAS

ICOM
IC2AT

SANTEe
HT·12OO,ST·71T

YAESU
FT·208R
FT·290R

-

MURCH Model UT2000B

ASTRO 103 150A" 100 MXA
DIPLOMAT 150

W&§§l\J)
FT·l01ZD MARK III, FT·480R,

FT·707, FT·720RU, FT·720RVH,
FT·902DM, YR·901·CWIRTTY

•
• • •

_.
,1,1

-"
.. • •

- • •
,.

•••
• , •

•• • • ...... • •
"

• • • ••

All Handy Talkl.. ln Stock For Immediate Dellveryl
VoCom 2 meter 5/8 T....coplng Whip & Duckle

Antennas & HT Amp's HEAVILY STOCKED
We Will Not Be Undersold

Cell: 212-925-7000

Super Sale On All Surplus Parts, Meters, Capacitors And Connectors, Etc•..Come In And Save Over 50%

New York City'. LARGEST STOCKING HAM DEALER COMPLETE REPAIR LAB ON PREMISES

IN STOCK-NEW ROBOT MODEL 1l8OO, BIRD WATIMETER, HY·
GAIN, LARSEN, SHURE, KDK·2015R, TURNER, ASTATIC, VOCOM,
VHF ENG., MFJ, KANTRONICS, DSI, AVANTI. CORDLESS
TELEPHONES, POCKET SCANNERS, NYE, BENCHER, VIBROPLEX

WE NOW STOCK THE PALOMAR MINI QUAD.
DEALER INOUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED.

"Aqul
Se Habla
Espanol"

MAIL ALL ORDERS TO BARRY EL.ECTRONICS CORP.,
512 BROADWAY, NEW YORK CITY, NEW YORK 10012.
BARRY INTERNATIONAL TELEX 12·7670212·925-7000
TOP TRADES GIVEN ON YOUR USED EOUIPMENT.

AUTHORIZED D15T5. MCKAY DYMEK FOR
SHORTWAVE ANTENNAS & RECEIVERS.
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The Ace Portable
Synthesized VHF Receiver

- for those times when listening is enough

n PE- D

nPE - E

with sensitivity typi cally in
the range of 0 .8 microvolts
for 2o-d B quieting and in
el uding an internal nicad
pa ck, were not onl y shirt
pocke t s ize, they we re
sma ll enough to fit in the
palm of the hand . Their
main drawback, co mmon
to all suc h fixed-tuned,
c rys t a l-c o nt ro lled recei v
ers, was the fact that they
were just that, fixed tuned,
meaning that add itional (ex
pensive) crysta ls were re
quired for expanded fre
q uency coverage. For ex
ample, in the case of a
12-channel VHF receiver,
$60 worth of crysta ls at $5 a
shot would be required for
full utilization. The same
techn ical developments in
frequen cy synt hesis that
cau sed the c rys t a l-c o n
trolled HT to go out of
favor have had almost the
same effect on monitor re
ce ivers such as these, as

monitor receiver may do
the trick . What is, in fa ct,
needed in many sit uat ions
is an ultra-small , program
mable, synthesized monitor
that is truly of pocket-sized
dimensions.

A few years back, the
Henry Radio Co. took a
giant step forward in thi s
area by marketing a line of
low-cost pocket receivers,
available in seve ra l model s:
a VHF-high band scanning
radio, a 12-channel non
sc a nne r, a two-channel
VHF- h igh monitor/paging
receiver, and a single-chan
nel UHF recei ver. These
four radios, available with
accessory continuous tone-
controlled sque lch system
(CTe SS) and two-tone de
coders, filled a varie ty of
needs as monitor or pager
receivers for hams, volun
teer firemen, auxiliary po
lice, civil defense person
nel, and the like. The sets,

161 ,OOO"'H.,

revolutionized amateur ra
dio with a "go-anywhere"
mobility and convenience
that was unheard of just 8
or 10 years ago.

Nevertheless, there are
times when even the small
est of amateur HTs are a bit
mu ch to tote around. In
many situations, spo rt ing
an obvious HT marks one as
a nut, freak, or fuzz and can
even set o ne up for a ripoff.
Frequently, it 's not ab
so lute ly necessary to be
able to transmit; a small

IS,-OOO..H,,

TYPE-II

I. 'OOO"~',

Fig. 1.
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The sight of a 2-mete r
hand ie -t alkie (HT )

strapped to the belt has
long become a telltale sign
that the wearer is an
amateur radio operator 
whether it be at a hamfest,
o n the street, in a public
place, or wherever. There's
no question that the per
sonal two-way portable has

Karl T, Thurber, l r. W8FX
317 Poplar Drive
Millbrook AL 36054

~------t.1 000..... TO ~9 .99 !MH. _
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The HQ2 My-Quad
features :

BROADBAND; Less than
2 :1 SWR across virtually
the enure 10, 15 and 20
meter bands.

DIRECTIONALITY: FIB
and FIS ratios better
than a-element yagis
and forward ga in
comparable to TH3Mk3.

SHORT BOOM: Turn ing
radius - 13'h ft. (4 .1 m).

SINGLE FEEDlINE: One
teecnne fOt a ll th ree
bands.

SOLID TUNING; Less
su sceptible to
surrounding objects and
less critical 01 height.

Tower shown is
NEW Hy-Galn
HG-37SS
Sell-SuppOrt ing
Crank -Up Tower

.. . N' ... . .,- --,

•

...........' ....... .., .. ' ....-! .

You could spend a full day
as sembling and erecting
th is " highly vis ible" quad
antenna. Bul if you' re that
serious about your amateu r
hobby, you'll be rewarded with
antenna performance that puts
you one step c loser to your
dream of an "ideal" installation.
The HQ2 is 8 z-erement quad antenna
in a complete kit, ready to assemble -
designed and tuned by the best
antenna engineers in the industry ,
Heavy-duty construction includes taper
swaged aluminum tubing, aluminum
stranded wire, di e fo rmed spreader-to
boom clamps, cvccrec insu lators, pl us
a universal t illable boom-to-mast
clam p.

For Serious
Amateu
Only
The HQ2,
Broadban
Tribander
with no

•compromise.

A recent ly introduced
VHF FM Pll synthes ized
mo nitor , t he AR-2 2, ma nu
factured by AOR, Ltd., of
To kyo and sold in the US by
Ace Communicat ions, lnc.,
of Tustin CA, has effective
ly ha rne ssed the ne w
technology and made prac
tic al a wide- ra nge VHF
communications receiver in
a coa t - o r shi rt-pocket
package , The new radio,
which is 5 11. " H X 21/, " W
x 1" 0 , we ighs but 7.1 01..

(200 gram s) with the battery
pack installed . The AR·22 is
de signed specifica ll y fo r
applications where people
on the move mu st re liabl y
monitor transmitted VHF
signa ls, even under adverse
cond itions. The AOR unit is
capable of covering the
VHF frequency spec trum
fr om 1 31 .000 MH z to
179.995 MHz a nd is offered
in five discrete ranges e m
phasizing mon itoring re
q u irem ents of diff e rent
radio se rvices including
a ma te ur, po lice, govern
ment, marine , railroads,
etc. As can be seen from a
look at Fig. 1, the two
receiver confi gurations of
most in terest to amateurs
a re Type A, cove ri ng
141 000 to 149.995 MHz,
and Type B, cove r ing
14&,000 to 154.995 MHz.
The maximum frequency
coverage of eac h se t is
li sted as 8.995 MHz with lit
tle or no degrada tion o f per
form an c e a t the band
edges.

well as ma ss-market police
and fire mon itor ta bl e
radios and scanners of the
type made by Bearcet. Re
gency, and Radio Shack.

Designed for FM recep
tion, the rad ios feature Pll
fr equ e nc y sys thesized,
dual-conversion superhet
ci rcu it ry with low-noise
CMOS logic to cover the
8.995 MHz range specif ied,
in 5-kHz increme nts.

The dire ct fr eq ue ncy
readou t e na b les positi ve
...S-llSl 01 Advf!r l isers on PlJge / 62

TELEX rJj,f gilillJ
0" 316 TELEX COMMUNICATIONS, INC

....
1I8lXI__ ....... : I _~USA

22. "'" do • I ' I £Mb._. 93200 81 lIIoo--._
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Fig. 4.

Fo r a refreshing change,
the re a re no accessories
tha t must be purchased to
ac hieve acce pta b le and
convenie nt ope ra tion. In
cluded are a wall-type
charger fo r cha rging the
225-mA h n icad battery
pack, the pack itself, stan
dard 7" and mini (4") helical
(ru bbe r duck) antennas, a
20" wire lead antenna, and
an ea rphone. The only op
tion al accessories offe red
by the manufacturer are a
leather ca rrying case and
vehicu la r cha rger.

We se lected the "B"
m od el , w h ic h c o v e rs
146.000 to 154.995 MHz, for
purchase. This cho ice al
lowed us to cove r both the
populous top 2 MHz of 2
me ters, plus a 7-MHz chunk
of the ad jacent publi c se r
vice and commercia l bands,
a llowing bonus coverage of
local police, fire , highway,
pag ing, mobile radiotele
pho ne , a nd t axicab fre
quenc ies. The radio 's bat
te ry was found fully charged
upon receipt (in use it takes
about 10 hours to fully
charge the rad io with the
set tu rned off). The fact that
the battery was cha rged
a llowed us to check out the
rad io's perform ance within
a few minutes of unpacking
it. When used with the stan
da rd-size (7") rubber duck
antenna, we found recep
t ion to be entirely adequate
from med ium- to high-level
s igna l sou rces, ac tu a lly
about eq uiva lent to that ex
pected of the typica l ama
teur HT when us ing a rub
ber duc k antenna. Recep
tion on the sma ll e r (4")
min i-duc k was, predictably,
not as good, but re present
ed a good space-s aving
compromise when receiv
ing strong local signals. The
20" wire lead antenna did
not seem to offe r any im
provement in reception
over the larger rubber duck .

The set's full set of specs
is given in Fig. 4. How did
the little radio perform on
the go?

The physical construc
tio n of the little unit is very
sturdy. The se t is designed
and tested to operate unde r
adve rse, knockabout condi
tions. The high-impact ABS
plastic case housing pro
te ct s a ga ins t phy s ic al
shoc k, while the do uble
sided glass-epoxy printed
circuit bo ard ensures a t ight
ship inside .

Audi o output is suff i
c ie nt, co ns id e r ing t h e
physical size and power
limitations imposed. Rated
aud io output power is 100
mW into an 8-0hm load a t
10% THO (tota l harmo nic
distort ion); power con
su mpt ion is but 25 mA with
receiver sq uelched, rising
to 100 mA at the rated 100
mW audio output level. The
internal battery furnished is
a rechargeable 4.9-vol t,
225-mAh nicad pack.

The receiver's specs are
impressive and a re, in fac t,
comparable to good ama
teur HTs. Cla imed sensitivi
ty is 0 .2 microvolts EIA for
12 dB SINAO, with an audio
sque lch se nsit ivity of 0.2
microvolts . The radios in
corporate what the man u
fa cturer ca lls "e lec t ric
stage tuning" for nea rly
9-MHz-wide coverage. As
suc h, the input and rf stages
of the set are tuned e lec
tro nica lly by va ria ble tu n
ing diodes which are in
se rted into each stage to
obta in maximum sens itiv ity
as well as maximum se lec
tivity and out-of-band spuri
o us and image signa l re jec
tion . Adjacent channel re
jection is spec'd at ± 12.5
kHz at 60 dB down, while
spurious and image a tten u
ation is about 50 dB. Fre
quency sta bility is exce l
lent, with in ± 10 ppm (pa rts
per million) ove r the opera t
ing temperature range of
- 10 degrees C to + 60
degrees C.

button is simply flipped up
{+ o r -r L then pushed
down to set the desired fre
quency (see Fig. 3).

The two most significant
dig its are fac tory-p ro 
grammed. For exa mp le, in
the Type A {2-meter} rece iv
er, the base is 140.000 MHz;
this does not require repro
gramming. As ind icated in
Fig. 2, the third , fo urt h, and
fifth digits a re individuall y
controlled and se t by the
th ree-section digital thumb
switc h o n the radi o's top
panel. The s lide sw itc h
al lows for 5-kHz reception
incre ments - thi s fe ature
a llows th e re ceiver to
monitor the exact transmit
ted frequency o r to be set
for standby at a predete r
mined freq uency. The re
ce iver is set to the des ired
freq uency using t he ( + ) or
( -) f lip-u p pu sh-button
lo ca ted adj ace nt to th e
d igit to be changed- the

Within ± 10 ppm over the coerat
ing temperature range
1st 10.7 MHz, 2nd 455 kHz
100 mW into a-ohm load at 10%
THD
25 mA at receiver sq uelched
100 rnA at 100 mW audio output
power
- 10· C to +60·C

Technical Data

131.000 MHz to 179.995 MHz
8.995 MHz with no degradation
of performance
Frequency Mod ulation, 16F3
Pl.L frequency-syntheeized dual 
conversion superheterodyne
O.? uV EIA 12 dB SINAD
0.2 uV at threshold squelch,
adjustable
Adjacent channel rejection
± 12.5 kHz) greate r than 60 dB
l ess than 50 dB

PCB

Physical Size

Rechargeable nicad battery
pack,
4.9 volts and 225 mAh
51j~ "(H) x 2'11 "(\N) x 1.0" (0 ) with
out knobs
7.1 oz. (200 grams) with battery
pack
3 digits of digital push switches
and slide switch
Double-side qlaas-epoxy printed
circui t board

Housing High.impact AS S plastic case
'Speciflcations subject to change without notice.

Weight

Frequency Selection

Power Consumption

I·f Frequencies
Audio Output Power

Operating
Temperature Range
Battery

Spurious and Image
AttenuaUon
Frequency Stability

Usable Sensitivity
Audio Squelch
Sensitivity
Selectivity

Frequency Range
Maximum Frequency
Coverage
Receiving Mode
Receiver System

Fl iP UP ANO PUSH

VOLU ME OO~TROI--,

frequen cy contro l witho ut
the battery drain in t ro
duced by LE Ds o r LCDs.

Fig. 2.

Fig. 3.

POWER OfItOFF
ANO .~ KHI 5Llot:
5W!TCH
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18HT
Hy-Tower
The World's Finest
Multiband Vertical
The 18HT Hy-Tower is the only full size,
80 thru 6 meter, automatic band-swi tch ing
vertical antenna on the market today.
A unique stub decoupling system effectively
isolates various sections of the antenna
to provide a full Quarter wavelength
antenna on 80 and 40 meters, and a
pattern-eompressing 5/8 wavelength
radiator on 20,15 and 10 meters. The 24
foot tower section of the antenna, in com
bination with the decoupling system,
achieves excellent bandwidth.

The Hy-Tower. a "low visibility" antenna,
takes less than three sq. ft. (2.8 sq. m) of
real estate and uses top Quality materials
and construction. The entire all-band
system is fed with a single feecli ne.
Insta llat ion and maintenance are simplif ied
by a unique hinged, tilt-over base.
Excellent performance can be achieved
with a ground system of 6 ground rods at
the base of the antenna. Performance can
be further optimized with the installation of
a buried radial system . 160 meters can
be added to the antenna with the
installation o f a base-loading coil , and an
additional kit wil l be available when the new
WARe bands are authorized, adding all
three of these new bands to the Hy-Tower. ::=;;~;~I
BEAM PER FORMANCE - A system of two 'I:

or three Hy-Towers can be instal led as
a phased array, delivering true beam
performance on any two adjacent bands. A
rotatable beam signal on 40 and 75/80
meters! Imagine what that will do for your
transmit and receive signal! We have a
complete engineering technical data report
on phased verticals. Write fo r your free
copy today.

The l ittle radio f ills a real
need for an inexpen sive,
fr equency-agile portab le
mon itor receiver; at $150, it
represents a worthwhi le in
vestment. For more infor
mation, contact Ace Com
munications, 2832-0 Wal
nut Ave., Tustin CA 92680.
Reader Service nu m ber
478.•

Other than the minor in
convenience caused by the
size and placement of the
two top-panel controls
(volume and squelch). no
significant drawbacks were
noted in operation. The syn
thesized feature was found
to be very handy, for the
same reasons that prac
t ically the only HTs sold to
d ay are synthesized mod
el s. All that seems to be
missing is a scan feature,
LED or LCD frequency dis
play, and a belt cl ip-all ,
perhaps, in the next model.
The one real disappoint
ment we noted was in the
instru c t io ns, which bor
dered on the unreadable.
Fortunately, the radio' s
operation was straight
forward and d idn't require
resorting to the instruc
tions-usuall y a last resort,
anyway, to most hams! No
schemati c diagram was
suppl ied.

Freq uencies were easily
and rapidly punc hed in us
ing the three digita l push
switches and slide switch
(for 5-kHz spl it-f requency
operation). The volume and
squelch controls, located
behind the earphone and
antenna jacks, respectively,
on the top of the radio, are
very small and were very
difficult to operate with t he
antenna and/or headphone
plugs installed . Fortunately,
for mo st purposes, t hese
controls can be set and
forgotten except for occa
sional minor adj ustment.
Aud io quali ty was exce l lent
and was of more than ade
quate volume for most ap
plications; t here was no
trace of case vibration even
at high audio levels.
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We proudly announce our
Amateur Communications Ter
minal, the ACT·1. It's the best
value in the Amateur Radio
market for your RTIY/CW re
quirements. Check the combina
tion of features and proven
MICROLOG quality. You'll agree,
the ACT-1 is a "Tough ACT to
follow." Microlog Corp. 4 Pro
fessional Dr. Su ite 119, Gaithers
burg, MD 20760, Tel. 301-948-5307
Telex 908778.

Sales through your local dealer

MICROLOG
INNOVATORS IN DIGITAL COMMUNICAnON

o SIMPLE DIRECT CONNECTION to your
Transceiver. 0 COMPLETE SYSTEM, built-in
Demodulator & AFSK Modulator with key
board programmable tone pairs from 500 to
3000 Hz. 0 SPLIT-SCREEN operation with
keyboard selectable line location 0 1400
character text buffer. 0 TEN, 40 CHAR. pro
grammable message memories, plus ID's
WRU & SELCALs. 0 RANDOM CODE gener
ator & hand key input for practice. 0 Baudot
60 to 132 WPM. 0 ASCII 110 & 300 baud.
o SYNC-LOCK & NON standard speed ASCII
operation from 10 to 200 baud , (slow speed =
noise immunity). 0 RECORDER INTERFACE
for "BRAG-TAPE" or recording off-the-air.
o CODE CONVERTED Printer output in
Baudot or ASCII. 0 SSTV/GRAPHICS transmit.
o FULL 63 KEY Computer grade keyboard .

*9" monitor $199 .



electronic mail

aerospace

press

satellite

training aids

embassy/diplomatic

maritime

government

emergency/disaster

meteorological

oceanographic

handicapped

civil dete

... S 9 /1 tis t 0 1 Advertisers 0 " pag9 162

CONSIDER THE

•
You know of its reputation in Amateur
Radio. But did you know of its world
wide uses in commercial/industrial
communications networks? ATR-6800's
are communicating over land-lines, via
satellite, and on HFNHF radio links all
over the world. They're teaching
Morse Code on military bases around
the country and operating as TELEX &
TWX terminals. We offer engineering
expertise for your particular require
ment be it Data Encryption, Computer
ized Training or any special interest.
ATR·6800 with 9" video monitor and
one pluq-in Applications Module .
$2495. Companion MX·80 printer .
$699. Contact the "REAL·WORLD"
at MICROLOG CORP. 4 Professional
Drive, Suite 119, Gaithersburg, Md.
20760. TEL: (301) 948·5307. TELEX:
908778. You'll be pleasantly surprised.

MICROLOG
INNOVATORS IN OIGITAL COMMUNICATION
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Paul Danzer N1"
1 Dawn Road
Norwalk CT 06851

Beginner's Guide to Antennas
- not just for Novices

For a number of years 1
have been teaching a

ham radio licensing class
on a more or less regular
basis, and as many instruc
tors have found, the class
itse lf is only a start.

As the students receive
their licenses , they invari
ably return with a set of
questions which point out
the difficulty of t rans lating
the knowledge, newly won,
into practical use . The
following conversat io n has
been repeated dozens of
times and is a imed at the
un iversal problem of se lect
ing and erecting an antenna
for a new ham station.

Question: I just received my
Itcense and got a good buy
on an allband rig. I am out

of money, don't have much
time, and want to get on the
air as quickly as possible.
What antenna and what
bands should I start with?
Answer: Put up a 4O-meter
dipole. This will give you a
chance to make a large
numbe r of contacts , day or
night, weekday o r weekend .
In addition, you can load it
up on 15 and work DXif the
sunspot cycle is in a fa vor
able pos ition. See Fig. 1 .

Q. Can I use insula ted wire?
A. Sure-as long as you re
move the insulation at the
point where you connect
the feed line. Also, make
sure that the wire you select
does not stretch. If it does
stretch, you will have to
keep cutting the wire back
to the proper length period-

icallv. Your best bet is to
buy copper-coated stee l
wire. The copper gives you
good conductivity and the
stee l core keeps it from
stretc hing.

Q. I have a roll of " thin"
coax (RG-58 or RG-59). Can I
use it instead of buying the
more expensive RC..a?
A. In the HF ham bands (80
through 10 meters), as long
as you have a fairly short
feedline run , say, 100 feet
or less, you won't notice
any difference .

Q. Gotc ha! We le arned that
the feed line impedance
should be 70 O hms for a di
pole and some of these
coax cables have a 5Q-Ohm
impedance. Can I sti ll use
t hem?

A. Aga in, for short runs of
feedline in the HF bands,
there will be no noticeable
difference. The swr m ight
be a tad higher, but thi s
won't make any di fference.
Just one caution o n coax:
You can buy so me relative
ly inexpensive coax that
was origina lly sold to undi s
c ri minating and unsuspect
ing CBers. It no rmally cos ts
half o r 2/3 of the cost of
brand-name coax, and as
you can guess, there is a
good reaso n for the lower
price. Be suspicious . Cut
away a short sect ion of the
outside insulation and see
how much of the inside in
su lator is covered by braid .
If there are large spaces and
you can see a good part of
the inside insulation , be
careful. You may be invit-

." ". ... ...NT( NN...
-e-~.. .RIOG E TUNER
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Fig. 1. For 40 meters at 7.125 MHz. L= 46817. 125 =65.68: or
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Fig. 3.
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Q. Speaking of ca rs, I still
have a standa rd mobile
mounting ba ll on my ca r
that I used to use for my CB
antenna. Ca n I use it for a
z-rneter FM rig?

A. You will have some loss
and you will probably never
get the swr down rea lly low,
but you have two choices.
First, you can buy one of
the commercia l 2-meter an-
tennas which mount in the
s ta n d a rd m o bile ball
thread . These a re 5/8 of a
wavelength long but have a
load ing coil which makes
them look like 3/4 of a
wavelength. This is an odd
number of qua rter wave
lengths, so the inpu t imped-

Fig. 4.

A. On a car, the metal body
is used as the ground plane
in place of rad ia ls. In addi
tion, t his sort of antenna
system is from 2% to 15%
eff icient. The phvsical Iimi
rations of a car make us ac
cept t his loss, but you can
do muc h better at ho me .

IlAD' ALS ILlKTII IS A.auT ,,. LDtI~lll THA" VlIlT ICAL SltT'OOl
0 11 L_ 14' l

I'll l OUO ,(;Y

Q. I ca n't put up a big an-
te nna . I don't have the
space or my XYUhusband
or neighbors would object
to a big tower. How about
one of these vertical anten
nas? See Fig. 3.

A. Verticals, especially full 
size verticals, work fine.
But they do require radials.
Each radial is about a quar
te r wavelength long, and
while you wou ld like over
100 radi al s, you should
have as many as you can
put up for each band you
will operate. I sugges t 2
each as a minimum on 80
and 40, and 4 each as a min
imum o n 20, 15, a nd 10.

Q . But I thought verticals
were good where you don' t
have much space?

A. They will work wit h o nly
the co ax feed acting as a
single radial. However, they
work much better when you
add radial s cut to the prop-
er length, and they work
best when you have a very
large number of rad ial s. Ev
e ry ex perienced ham has a
story of how he worked DX
o n a 10' wire hanging o ut
the window. But fo r the
most cons iste nt and best re
sults, verti cals need radial s,
and lots o f them .

Q . What a bo ut m o bile
whips? Can I mount o ne on
the house and use it? Ca rs
don't have radial s.

swr bridge , since you are in-
teres ted in matching the rig
to whatever follows. The
tuner is the next item, fol
lowed by the switch and
the antennas themselves.
Thus, you se lect an antenna
with the switch, utilize the
tuner to make the antenna
and feed look Iike an ec
ceptable load, and monitor
t he swr (and relative power
out) with the bridge .

Incidentally, it might be
a good idea to make up a
tuning c ha rt for each of the
frequencies you use. Write
down the frequency, se t
tings of the contro ls on the
rig, se ttings of antenna tun
e r contro ls, and antenna se
lec ted. When yo u want to
QSY, simply se t all contro ls
as shown o n the cha rt, and
then tweak them to get
maximum power out and
minimum swr. Normally, if
you operate all over a band,
you don't have to log these
se tti ngs any more than each
50 or 100 kHz on 80 and 40,
eve ry 100 o r 200 kHz on 20
and 15, and SOO kHz o n 10 .

Q. I live in a sma ll vall ey
su rro unded by hill s. Are
there a ny specia l precau
tions I should take in select
ing an antenna?

A. On 80 and 40, a dipol e,
inverted vee , o r longwire
will work fine. However, o n
20, 15, and 10, yo u might
not want to pick a very high
gain beam o r quad . A really
good beam o r quad radi
ates at a low angle, almost
horizontally, and will sim
ply pump your precious rf
into the hills . Antennas
such as the popular triband
beam s have to sac ri fice
some of t his low-angle cha r
acte ristic in o rde r to oper
a te o n three bands. As a re
su lt, more o f the rf is se nt
up at a slightly higher a ngle
(u p to perhaps 40 degrees,
o r so) and this will probably
top the hills around you . Al
ternately, seriously consid
e r t ilting the beam or quad
so that it rad iates up to
clea r the hills.

Q. Will my rig operate wi th
a 3:1 swr?

A. Most rigs wit h tube final s
will, as long as you don't
keep the key down for long
pe riods . Solid-s tate finals
are a d ifferent prob lem .
Most have swr protec tion,
which means they sample
the swr and reduce their
power if the sw r goes too
high . Given a c ho ice, I
wou ld try for an antenna
with a low swr. But if it
means spending 5 minutes
tun ing up every t ime I QSY
(change frequency), I would
accept the higher swr in the
interest of convenience and
extend the life of the fina ls
by not keeping the key
down so long tuning .

Q. What a bou t antenna tun
erst In fa ct, I have read
about tune rs (ma tc hboxes),
low-pass filters, swr bridges,
and coax switc hes . They a re
all co nnec ted to the rig. In
what order do you connect
them and why?

A. See Fig. 2. Sta rt a t the
coax jack of the rig and con
nect the low-pass filter with
as short a coax jumper as
poss ible. This means that
ha rmonics will be atten u
ated before t hey have a
chance to run a round long
pieces of coax and possi bly
radiate. Next in line is the

Q. But what about the swr?
Can I operate with a 2:1 o r
2.5:1 swr?

A. Well, for man y yea rs the
most popular ham antennas
used an sw r of 5:1 or 10:1 .
These antenna/feedl ine sys
tems used open-wire line ,
and the key here is low loss
es in the feed. If your rig
will operate with a high swr,
there is no reason to fight to
ge t the swr down to the nice
round value o f 1:1 as long
as the loss in the feedline is
low. Aga in, in the HF bands
with short feed line runs, an
swr of 3:1 won't affect your
signal at all.

ing problems if you decide
to use it.
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PRE·AMPLIFIER
HAL·PA·19 WIDE BAND PRE.AMPLIFIER, 2-200 MHI BA NOWIOTH ( -3dB
P()INI S), 19~ B GAIN FULLY ASSEMBLED AND TESTED sa.95

Q. O ne f inal question: I
have a wire which I used to
listen to the ham bands be
fore I got my license. It run s
out t he w indow, over the
roof, under t he app le t ree,
and about 10' above the
ground around the garage.
If I use an antenna tuner,
can I make do w ith this
w ire?
A. We wou ld al l like 90'
towers and large array an
tennas. M ost hams have to
make do with what they
ha ve without st ru ct u ral
steel work . Sure, you can
use the wire, as long as it is
high enough so no one can
touch it while you are trans
m itting. Gene ra l ly, you
want any antenna to be as
high and in the clea r as pos
sible. But if you can only
run a short wire, use it. It
w il l work and you will have
many hours of good con
tacts . •

case t he sw r tu rns out to be
very high.

Dick Bash says you need THE COMPLETE IDIOrS GUIDE TO
DX (by Stu Gregg, NF4Z) i f:

Interested In DX?

The Idiot's Guide pulls no punches and doesn't 'snow' you
with nonessent ia ls, but it does unlock some DXers' secrets;
for example: How to QSL, What to say, Where to place your
antenna, How much power to use, Whose awards can you get ,
W hy and When to use SSB or CW, and much more . . . things
that you need to know, and information that Honor Roll memo
bers had to learn the hard way.
Dozens 01DXers have been interviewed and their suggestions
have been inc luded here. Take a tip from the " Big Guns" and
use their secrets and tricks.

THE COMPLETE IDIOT'S GUIDE TO DX Is ava ilable at dea lers
nationwide for only $12.95, but if you can' t stand to wait , rush
Dick $14.45 (which wi ll cover First Class postage). If you live In
California, please inc lude 84¢ for Sales Tax. Telephone orders
accepted 10 AM~6 PM California time.

BASH EDUCATIONAL SERVICES, INC.
P.O. Bo x 2115

San Leandro, CaliforniB 94577 .... 28

(415)352-5420

.... you think IRC mean. Intematlonal Red Cross

.... you',. stili working on your DXCC

.... you think WAC means a lemale army lM"flIIon

. . . . you're not 8 BIG GUN (yet)
.you think the 'BUREAU' Is where you put your
socks

ance is about 60 or 70 Ohms
and you can use the o ld
mount and coax feeder .
You also can take an alu mi
num or steel rod, cut to
about 20 inches, and thread
the lower inch to match the
thread in the ball (Fig. 4).
You now have a quarter
wave vert ical aga in using
the o ld ball mou nt and coax
feeder .

Q. As long as we are salvag
ing CB antennas, sure ly on
10 meters I can use t he
27-M Hz l oudengrabber V
that I have mounted on my
roof.
A. You probably can use it
on 10 wi th an antenna tun
er, bu t it might be less effi 
c ient than simply replaci ng
it with a 1Q-meter vert ical.
If you wa nt to try an experi
ment, connect it to your
2-mete r FM rig. It might
make a real nice (and quick)
vertica l for Zrn But don't
try t his unless your 2-meter
rig has swr protection in

$SO.ddlllon• •
$11.15
$24.95
S34.\l5

•

... " "'"._ -
HAL 2:J04 Mlil DOWN CON~fRTERS (f RED 'lANGE2OOOI2WO MHI )
2304 MODEL 11 KIT BASIC UNIT W/ PAEAMPl ESS HOUSING,\ FlnlNGS $.48,'5
2304 MODEL n KIT (w ll~ preamp) $51.15
2304 MODEL fI3 KIT (wllh High Gam preamp) $69.95
MODELS 2 ,\ 3 WITH COM fITTI NGS IN ,\ OU T AND 1'1111'1 WEATHER- PIlQ()FfO DIE c....ST
HOUSINGS
fACTORY WIRED,\ TESTED
BASIC POWER SUPPLY
POWER SUPPLYKIT FDAAtllWE WITHCASE
fACTORY WIRED,\ TESTED
ANTENNAS' OTHER ACCESSO RIES AVAIlABLE $END FDA MOREINFO
COMPLETE KITS: CONSISTING OF [ VEAY ESSE NTIAL PART " H OE D TO MAK E YOUR
COU NTER COMPLETE HAL·6OOA 7·01011 COUNTERWITH FRE QUEN CY RANGE Of lEAD
TO600 MHl FEATU RES TWO INPUTS @EfOR l OW fREQUE NCY AN D ONE FOR HIGH
f REQUENCY: AUTOMATIC Z!R{l SUPPRESSION TIME BIISE IS 1 0 sec OR 1 SEC GAlE
WITH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY ± 001 % UTILIlES 10-MHI
CRYSTAL5 Pl'M COMPl ETE KFT $12$

HAl·300A 7-01G11 COU NTER (SIM ILAR TO 60011.1 WITH FREOUENCY RA NGE Of 0
300 MHI COMPLETE KIT $109

HAl·!ioOA 8-01G IT COU NTER WITH FREQUENCY RANGE Of lERO TO50 MHI OR BE TTER
AUTOMATIC DECIMAL P() INT , lERO SU PPRESSION UP()N DE MANO FEATURES TWO IN
PU TS ONE FOR l OW fREOUE NC~ IJoIPUT, AND ONE 0tI PANEl fOR USE WITHA N~ INTER
NALLY MOUNTED HALTRDJoIIX PRE -SCALER fOR WHICH PII{IVISIONS HAVE ALREAD~

BEEN MADE 10 SEC AND 1 SEC TIME GATES ACCURACY ~ 001% UTIlIZES l O-MHI
CR YSTAL 5 PPM COMPLETE KIT $109

FREE: HAH 9 CLOCK KIT PLUS AN INLINE RFPROBEWITH PURCHASE OF AI'lY FRE-
QUENCY COU NTER

_

CLOCK KIT - HAL 71 FOUR·DIGIT SPECIAL _ $7.95.
Ol'ERATES ON 12-v{)LT AC INOT SUPPLIED) PROVIS IONS ~OR DC AND
ALARM OPERAfi ON

6-DIGIT CLOCK. 12124 HOUR
COMPLETE KII CONS iSTING Of 2 PC G- IO PRE-DRILLED PC BOA RDS, I CLOCK CH IP. 6
FNOCOMM CATH READOUTS 13 TRA NS 3 CAPS. 9 RESISTORS. 5 DIODES 3 PU SH
BUTTON SWITC HES, POWE ll T IIA N S~ORM E R AND INSTRUCTIONS DON'T BE fOOLED B ~

PART IAL KITS WHEREYOU HAVE TO BUY EVERYTHING EXIRA PRICED AT S12.95

CLOCK CASE AVAILABLE AND WI LL FIT ANY ONE OF THE ABOVE CLOC KS REGULAR
PRICE $650 BUTONL Y$4S0WHEN $OUGHT WITH CLOCK

SIX·DIGIT ALARM CLOCK KIT FOR HOME, CAMPER RV ORfIElO-OA~ USE OPER 
ATES ON 12·VOLI AC OR OC, AND HAS ITS OWtl 50-HI TI ME BASE ON THE BOARD COM
PlETEWITIi ALL ELECTRONIC COMPO NENTS AND TWO-PIECE PRt -[)flILLEDPC BOAROS
BOARD SIZE 4" .3" CO MPUTE WITH SPEA KER AND SWITCHES IF OPERATED OtlDC,
THERE ISNOTHINGMORETO BU V • PRICED AT $1$.95
-TWELVE·VOLT AC LI NE CORD FOR TliOSE WHO WISH TO OP£RAIE IHE CLOCK FROM
1 10-VOLTAC $2.SO

SHIPPING INFORMATION - ORDERS OVER $2000 WILL BE SHIPPED P()STPAID
EXCEPT Otl ITE MS WHERE ADDITIONAL CHA RGES ARE REQUESTED ON ORDERS LESS
TH AN $20 00 PLEASE INCLUDE ADDITIOtiAl $1511 fOR HAN DLING AND MAILING
CHARGES SENDSASE fOR fREE FLVER DISTRIBUTOR FOR

Aluma Tower. AP Product.
(We have the new Hobby·Blox SY"em)

::t~~ HAL.TRONIX
" HAL" ~~~_ P. O. BOX 1101

HAIlOlD C, NOWLAND SOUTHGATE, MICH. 48195

W8Z XH PHONE (313) 285-1782

PRE·SCALER KITS
HAL 300 PRE , .... (Pfe-dri lled G-l 0 board and el l components] .... . $14.95
HAL 300 AlPRE. . (Seme as above bul wi l ll preamp), . , .. . _$24.95
HAlOOO PRE , (Pre·drilled G-1 0 board and all componenlS) , .. , . S2I .1l5
HAlOOO AlPRE ,(Seme ll$ above but w,tll pream p). . . , . , $39.95

__

HAL-1 GHz PRESCALER VHf 0\. UHf INPUT 0\. OU T·
PUT, DI VIDES BY 1000 OPE RATES ONA SI N~lE 5 VOLTSUPPLY

PREBUILT. TESTED $79.95

TOUCH TONE DECODER KIT
HIGHL~ STAB LE DECODER KIT COMESWITH2SIDED, PlATED THRU AND SOLDER flOWED
G·IO PC BOARD, 7·567's, 2-74D2 , AND ALL ELECT RONIC COMPO NE NTS BOARD MEAS
URES 3-1 f2 • 5·1/2 ItiC HES HAS 12 LIJoIES OUT OtiLY139.95

NEW _ 111 LIN E DELUXE DECODER see.se
Oi:LUXE 12·BUTTON TOUCHTONE ENCODER KIT UTILlll tiG THE NEW ICM
721)6 CHIP, PROVIDES BOIH VISUAL AND AUDIO INDICATI ONS' COMES WITH ITS OWN
TWO ·TONE ANODI ZED ALUMlti UM CABINET MEASURES DNL~ 2'3/4",3-3/4" COM
PLETE WITH TOUCH ·TOtiE PAD. BOARD, CRYSTAl CHIP AND ALL NECE SSAR~ COMpo·
NEN TS TO FINISHTHE KIT PRICED AT $21.95
NEW _ 1$ LINE DELUXE ENCODER S3II.95
fOR THOSE WHOWISH TO MOUNTTHEENCODER INA HANO·HELD UNII, THE PC BOARD
MEASURES ONLY 9/15".1 ·3/4" THIS PART IAL KIT WIll! PC BOARD, CRYSTAl, CHIP
ANDCO MPONENTS PRICED AT 114.95

ACCUKEYER (KIT) THIS ACCU KEYER IS A RE VISED VERSION O~ THE VER~ P()PUlAR
WB4VVF ACCU K E ~E R ORIG I NALL ~ DESCR IBED BY JAMES G~RRE TT , IN OST MAGAZINE
ANDTHE 1975 RADIO AMATEUR'S HANDBOOK 1111.95

ACCUKEYER _ MEMORY OPTION KIT PROVIDES A SIMPLE LOW COST METHOD
OF ADDING MEMOR~ CA PABILI TY TO THE WB4VVf ACCU KEYER WHILE DES IGNED FOR
DIRECT ATTACHM EtiT TO THE ABOVE ACCU KE~ER IT CAN ALSO BE ATTAC HEO TO ANY
STANDARD ACCU KEVER BOARD WI THLI TT LE DIFFICULTY 118.95

BUY BOTH IHE MEMOR~ AND THEKEVER AtiO SAVE COMBINED PR ICE ONL~ 132.00

YEAR END
HAL'S SALE
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IC·730 Solld·state 81). 1Om {W ARe} HF Transctlvef
200w PEP mput 2 Vf Os. 8 lreq mefflOly IF smtt " llh
PST optIonal UP/DNtunmg",ttl optional mlC 9 ",, 
3' ,"h - IO" d. 10 Ibs (Reg $829) .. .•• HOW S129 00
H·JO sse hlter (passband tunmil 5950
fl·U 455 KHz SSB!llaer tReg $1591 •• HOW 14495
fl-4 5 !IOO Hz CW hiler 59 50
EX -195 Mar ker ufll1 . .••.•.••.•.••. •. . .. ... .. . . J9.00
[x·202 LOA mtertace, 730I2KL / AH·1 27.50
[x·20J ISO Hz ew au(ho nner J900
EI·205 Trans¥f!rter s",tchlng Unit .•.•.••.••.•. 29 00
HM-IO $canning mICrophone 39 50

IC·251'" Mlcroprocessol controlled 2 meter All mode
Tlanscelvef tor 14J 8·148 1999 Mhz 7(I ,g" (llsplay 10
..etts. J memcnes, mem scan &. ploglammable band
scan, 600 KHl onsets. vallable sprts w,th two bUIIl·In
VfO's. IJ8vdc or 1I7vac wl am pl hand m« 4', "h 
9'. "w - 10'7"(1. l l ths (Reg $749)...... NOW S&&9,95

le·451A UHF All Mode transcever lor OSCARmode B
or J &. simplex For 430·440 Of 440·450 MHl Features
Similar 10 the IC-251"'(Reg $899) NOW S799.95
IC-AGI UHF Preampli fier (Reg S89) HOW $79.95

IC-551 All mode 6mtransceiver tor 50,5J 999 MHl 6
dlgl; display, 10 watts. 3 memorychannels ../ vaua ble
scan, 2 VFO's &. blanker 1J8vdc s 11 7vac 4' /"'h
9" w-IO' ,"d. 14 1bs (Reg $4791 .. ,.. , NOWS388.95
EX- I0& FMadaptor (Reg $125) , NOW 11 2.95
EX·I07 VOX unl! (Reg $55) NOW 49.95
[x·l08 PSlune/RF proc (Reg $1051 NOW 94.95
IC·551D same as 551 but 80 walls EX·107 &. EX108
t nnlt-m. 138vdc @ 18A(Reg S699) NOW 5&8.95
PS·20 Ae PO~I supply (Reg $229) NOW 199.9S
Cf·1 Cooling Ian tOI PS·20 45,00

EX·I06 fM adaptor (Reg $1 25) NOW 11 2.95

le·5&0 6 meter SS8. FM &CWMobIle tnnsceoer LEO
readout. 10 »et ts. J memOfies. memOf ~ scan &. plog
band scan 600 KHl ettsets. 2 VfOs 138 vee ~ J SA
MIC rophone &. moun! IReg $489J ... .. NOW $4J9 95

IC·120A Dlglt,1 Hf T" n$Ct lvt r 9 Hf H, m bands,
receives I to 30 Mhz lDOw output. cent. LED redout. 2
VfO·s. AM. CW, SSB & RTTY !llttlS PBT. RIT. VOx. semI
brea e.m. blanker & PfCIUSSOf 13 5v120A 4L?"h '
9,",, ' 12L "d. mes (Reg SI3491.•• NOW Sl I49.00
n ·J2 !100Hz CW1,llef 59 .50
fl ·J4 52 ~Hz A Mliltef •••.••.. .•. ..... ... ... . 4950
Accr"m,t" lot 7101lJO
PS·1 5 ro"er supply (Reg $1491 NOW SI3495
PS·20 2tlA po..er suPply (Reg S229) •• NOW 1 ~ 95

AdaP!Of cetse . PS-2Q 10 7201130 ••••••... .. 10.00
Cf·1 CooIong Ian . PS-I S/20 45,00
EX·IU Adap!Of 101 Cf.I on PS-15 6,SO

MMB Mobile moun' •.••.••••.••••... ...... .. . . 19.5O
Phone patch spec,l, I'dlO lRee 1391 .• NOW 12995
SP·J tlast stallOn speakef 49.50
SM·5 Electret (ltsk eucrcpnene •••••.•• ... ... . 3900
AHI Mobile ~nl /luner IReg S2B9) .••• NOW 259.95
AT· lOO IlJOvr, ,uto tuner (Reg Sl491••• NOW 314 95
AT·500 !ilJ(ho, auto tUMf (Reg S449)••. NOW 39995

IC·290A All Mode 2m mobile for 1438·148199 Mhl
1/10 watts. RI T. prog ensets. 5 memones. 2 VFOs. 2
scenrung systems. SSB squelch, Prloll ty channel.
sdetcne. bla nker . memoryretennoa prOVISion. TITmrc
6' ,-.. • 2' "h -8' ."d (Reg S549)....... •. NOW $489,95
IC-22U The 800 channel syn thesIzed successor 10 the
tamous IC·22S Frequency seiecnoe by a pushbutton
I/IO ..atts M,crophone. mount. & DC cord 6' ."w·
2' .· .. • 8' "d. 3' , Ibs (Reg S299) .•.•• . HOW $2&9,95
EX·I99 Remote flequency sell!'C lof J500
IC·25,l Compact. 25.. 2 meter Ilg Smemeres 2 VfOs.
prl()flty channel, 2 scannmg Systems. automatic seen
resume, plOVISIon lor mefflOly backup WIth TITmlC
Th · 5"'"" • 7"d IReg $349) NOW Sl19.95

IC- 2Kl 161).15m (WAReI solKl·slate hrear SOD ..aus
outou l WI! h ACsupply tReK SI 7951 .. NOW S1 395,00

10 Mt'er Modllicahon Kit .•..•.•.•...•.•... 15.00
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ASSOCIATED RADIO 913-381-5900
B012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

:,: ,..J . -ltJ'.. ~- ..... ".. , .
• •

•

We Want to DEAL-Call Us-We'll Do It Your Way.
WE'RE #1

NOTE: SEND $1.00 FOR OUR CU RRENT CATAL OG OF NEW AND RECONDITIONED EOUIPMENT.

*ALSO WE PERIODICALLY PUBLISH A LIST OF UNSEAVICED EOUI PMENT AT GREAT SAVI NGS.
A BONANZA FOR THE EXPERIENCED OPER ATO R.

TO OBTAIN THE NEXT U~JSEAVICED BARGAI N LIST SEND A SELF ADDRESSED STAMPED ENVELO PE.
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TO ORDER-SEND check-money order (MasterCard or Visa accepted)
to: R. W. D. Inc., Ori skany. N.Y. 13424 or call 315-736-3087

YOUR OWN
AUTOPATCH FOR

SIMPLEX OPERATION

Shipping $350 In U,S.A.
N ,Y S ReSIdents Add
4' Sales Ta_

ONLY

$14995 KIT
Wired a nd FUlly Tested

$199.95

Introducing

• EASY INTERFACING with
radio autio & squelch circu it

• S INGLE OIGIT CONTROL
(connect and disconnect)

3 MIN. CALL DURATION TIMER

."
-

ON

MOBILE CONNECTION

NOVAX interlaces your standard 2 meter ; 220; 450; etc. base station
and DTMF telephone, using a high speed scan switching techn ique so
that you can direct dia l from your automobile or with the HT from the
backyard or poolside-automatically.

• SMALL SIZE-(5" x 6" x 2")

• STATE OF THE ART
CIRCUITRY 12-16 V D.C.

• AOJUSTABLE ACTIVITY TIMER
(clears out if mobile is out of range) •

MICROYERTER YUC·3 11
Converts Mid and Superband Signals 10
UHF Channels 4J to 83. All ows all sere to
tune without costly separa te selec tor
boxes. 'Rated ,1. Acce ssory ki l avail able
lor 12.00, consisting 01 ma tc hing trans
former plus 21umper cables.

Other 75 ohm Cable Supplies:

2·way Cable Swit ch $4.95
F59A Connectors 101$2. 15
MT6UVFM Back of Sel XFMA $2.39
2-way Splitter $2.79
4-way Sp litter . . . .. .. •........ .$4.39
F8t " F" Barrel S .48
OO-59/U Coax 100% FoiL $ .100h
Inline Ground ing Block SI .89
Outdoor MatChing XFMR $2.25
Indoor MatChing XFMA $1 .25
F61 Chassis MI. Female $ .48

hrta shipping add 10% , SI .50 minImum.
COD add $1.50. Fl• . R••. add 4% .

NEMAL ELECTRONICS
5685 SW 80th Street, Miami, FL 33143

Telephone: (305) 661 ·5534 .....1'

WE NOW STOC K PLE SSEY IbOO SERIES IC S
AVAN TEK GPO SERIES AMPLtF IERS [ GPD q01. C PO q02. GPO Q0 3) 12 l Q d B GA IN 5 500 MH Z . SPECI AL 525 . 00 ee •

"VAN T EK V TO OSC ILL"TORS S130.00 EA. C IR CU IT BOARDS FOR G PO QOO SER I ES M 'PS 5 2. 00 ea.

V IRG IN I" RESIDENTS PLE ASE "DO 4 ':. STATE SA L ES TAX ADD S1.00 PER ORDER FOR SHIPPING

7510 GRANB Y ST REE T SU ITE 207 NO RF OLK . V IRGINIA 235 05 ( 80q l Q 8~ 2156

•

---

EXT RA•AVANTEK

SPECIAL

•
•

fA .

PLESSEY•

ELECTRONIC HOBBY INNOVATIONS

HOLIDAY

EXTRA

COMPLETE ASSEMB LED A ND TES TED READy TO IN STALL NOT A K IT

AMATE U R T EL E VI SIO~I I.; !C ROIVAVE DO\'/NCONVERTER

SOt dO SYSTEM GA IN
TU NES 2.1 c ue . 2. q GHl.
PREAMPL IFI ER 20+ dB GA IN tl 2. 5 dO N F
OUTPUT TUNES TV C HA N NELS 2 TO 5
OU TPUT 1h-1PEDArlCE 15 OR ] 03 OHMS
FU LL YEAR WARRANTY
PERFORMAN C E GUA RA N TE ED OR
YOU R MONEY REFUNDED

IN C LU D IN G SIU PPING (U. P.S. )
TWO FOR SH 5.00 D EC . 1981 O NL Y

VISA AND MA STE RC ARD ACCEPTED

CALL <804> 489-2156

$179.95
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A COMPLETE REPEATER STARRING
THE MARK 3C SUPERCONTROLLER

* YOU ASKED FOR IT *

MON-FRI 9:00-5:00
SAT 9:00-12:00 .... 139

In TN. call 901·683-9125

MEMPHIS AMATEUR
ELECTRONICS

(Formerly·Germantown·Sere-Rose)

I

CALL TOLL FREE
1·800·238·6168

Write: 1465 Wells Stat. Rd., Memphis, Tn. 38108

Authorized Dealer for: Kenwood, Yaesu, lcom,
Oeaka, Mirage, AEAInfo-Tech, Ten-Tee, MFJ, Cubic,
and B&M

"AND NOW. _ ..rwpUlIIo' III buill In -

• A -. 0.25 UV

• 8uJI« crlep '0010
• Trwoltl'lln... ouqIUt 'ZW

PLUS op(IoIw -

• P-.r .mpIlf\er1l (p1c* ~r _ I
• SutI-euclIbl. _
• Control ,......_.

MARK 3CR REPEATER
144-220 $1645.

MARK 3-C CONTROLLEFI '1085

call or ... tor apeciftclllonl
MICRO CONTROL SPECIALITIES (117) 3724442

23 11m Pn. Oro......... Me. 01134
~..

AlL ......... '-luIW whIdl ...
....11I3<:.,.. ' ! j;M ......IIl~...
oanlrol -

• AulopelCh
eA_pMcII

• Aulod,,1
·40",,~

• 13 MorM";;;m;""Il"_
• Cullom tall "'-0-
• Dill~1 _ ~tng

• "'1e1.C CIIIII' contJvI

What does MBA mean? It stands for Morse-Baudot an se,
What does the MBA Readerdo?The RO model (readeron y) u e
a 32 character alphanumeric vacuum fluorescent display and
takes cw or tty audio from a receiver or tape recorder and visually
presents it on the display.

The copy moves from right to left across the screen muc I e
the Times Square reader board. Is the AEA model MB'A?~sa
different from other readers? It certainly is! It is the first 1O,g1 rn
user 32 characters of copy (without a CRT), up to five wordsilt e
time. It can copvcwupto ss wpm and Baudot at 6Q-67-75'8 Q!iJ

L_-=:;.. ..1 wpm. Speeds in the ASCii mode are 110 and hand typea @Q(l

baud. The expanded display allows easy copy even during high speed reception.
The AEA model MBA has an exclusive automatic speed tracking feature. If you are copying a si nal a

3-5 wpm and tune to a new signal at 90 wpm, the MBA catches the increased speed without 10SS fk: ~
The MBA Reader allows a visual display of your fist and improves your code proficiency. It is cd' p~et

in size, and has an easily read vacuum fluorescent display.
The Reader operates from an external 12 VDC source. This allows for portable/mobile r fixea

operation.
Check the AEA model MBA Reader at your favorite dealer and see all the features in thi

equipment. If your dealer cannot supply you, contact AEA
Advanced Electronic Applications, Inc. Brings YQU the
P.O. Box 2160, Lynnwood, WA 98036 Call 206/775-7373 Breakthrougfil
Prices and specifications subject to change without notice or obligation

MBAREAD!R;
ANAME YOU SHOULD KNOW
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HENRY 10
...the oldest and still the best

2KCLASSIC

TEMPO S-5
A thoroug hly field

tested , simp le t o operate
fu l ly synthesized hand

held. T he $ -5 is
extremely reliable and

ruggedl y bu ilt ,
assuring a long life o f

hard use. Provides
5 wat ts output (or
1 wa tt switchable)

in the 144 to 148
MHz range.

The 2K Classic
linear ampli fier.. .

....-"" ;;'-r' the culmination of
years of experience
in developing and
manufacturi ng the
2K series, will loaf
along at tuu legal
power.
Features heavy
duty, top quality
components and
rugged
construction.

KENWOOD'S
" top notch" HF transceiver. . the T$
830$. Every conceivable operating
featu re built in . Combines a h igh
dynamic range with variable
ban dwidth tuning, IF sh ift, an IF
notch fil ter , . p lus much more,

Of course, we stock the full line of
Drake, Icom, Kenwood, Yaesu,
Cubic, Bird, Collins and Tempo
products as well as many other fine
names, Need an antenna, mast,
accessories of any kind? Try us . . .
we have a huge inventory,

Henry Radio also offers the 4K
Ultra end the 3K C/assic/X superb
high power HF amplifiers plus a
broad line of commercial FCC type
accepted VHF and UHF hand helds
and amplifiers for two way FM
communications.

,,,

TR7
Drake's top of the line solid state
cont inuous coverage synthesized
HF system. Offers advanced high
performance transceiver design,
true passband luning, unique
independent receiver select ivity and
many, many more worthwhi le
features.

The FT-ONE
vaesu'e top engineering team is
proud to unvei l the transceiver they
"always wanted to design" , a
revo luti onary blend o f computer
and AF technology.
Full coverage, all-mode, fully
synthesized, ten digital VFO's with
memory, full CW break-In, plus many
ente class performance features. , ,
everything bui lt in.

ICOM'S BEST. .. the IC·720A
A full featu red solid state HF
transceiver offe ring passband tuning,
digi ta l display of modelVFO and
frequenc y, 9 band Tx/ Ax (new
WARe bands inc luded) and 2 VFO's
built in.

It all began (or Henry Radio in ] 927 . In 198 1 we're still going strong.
Now. more than ever before. we feel able to provide you with the world's finest and broadest line of amateur radio
equipment. Whether you live in California. across the country or even across an ocean, Henry Radio still provides the
most complete "one-stop" shopping center for your radio equipment needs.

e:<J,aaP sN e'" All the benefits that have made Henry
famous around the wand are still here
for you.
• Large stocks of the finest amateur

equipment.
• Generous cash discounts offer you

low. low prices.
• Trade allowances for your old

equipment.
• Expert technical and service staff.
• FIfty years of responsible merchan

dising so you can be sure you will get
what you pay for.

Let us know how we can help you.

2050 S. Bundy Dr., l os Angeles, CA 90025 (213) 82().1234
931 N. Eucl id, Anaheim, CA 92801 (714) m-9200
Buller , Missou ri 64730 (816) 679-3127

TOLL fREE ORDER MUMIER: 11Dl1421 ·11831
FOf ;III states U cepl C;lhl0fn';I
Cal,1 rtS,denlS please nil COIiKI on OUI regU!;I' numbers
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The Daiwa Infrared
Wireless Microphone

- is the mike cable obsolete?

Dave Ingram K4TWI
EiJs lwood Village 111201 Sourh
Roule' JJ. BOl 499
BIrmingham At. 35210

I f you're still fumbling
with microphone cables

that get enta ngled in auto
stee ri ng wheels and gea r
shift levers or co nt inuo usly
drag papers off the home
sta tion desk , Daiwa Indus
tri es has a new item worthy
of investigation-a cord
less infrared microphone.
Refl ecting shades of both
Sta r Trek and James Bond,
the infrared mike adds a re
freshing freedom to " con
f ined " act iv ities in both
mobi le and home setups (a l
though the system is pri
marily designed fo r mobil e
operation). W hile th is little
gem might be considered
by some to be of q uest ion
ab le ut ility. I fou nd it o ne
of the most logical and
useful items ava ila ble in
man y moons. The o nl y
problem I've encountered
is dec iding which rig should
be connec ted to the infra
red mike system. Imagine
being a ble to move around
your home desk or in your
auto while using a small
m ike cl ipped to your shirt
front or pocket, and you' ll
surely agree the mo bility

of a cord less m ike opens
many new possibilit ies for
e njoyme nt of yo ur rad io
equipment.

How It Works

The Daiwa infrared mike
system is composed of 3
items: the m icrophone, the
infrared beam se nsor, a nd
the control unit. Activating
the microphone's push-to
ta lk switches on the mike's
ci rcuitry and the infra red
emitting LEOs whic h ca rry
informa tio n to the sma ll
se nsor un it. Ou tput from
the sensor goes to the pro
cessor un it, which connects
to the rig's microphone
input.

The infrared ray is not di
rectl y visib le, indicating op
eration in the mid- to far-i n
fr ared ran ge of approxi
matel y 2 to 15 microns (a
mic ron is o ne-m illionth of a
meter). I sus pec t the se nsor
unit's front cover a lso ac ts
as a tuned filter for the spe
c ific infrared range used,
since ciga re tte light, match
or flame flicker , flashing
LED re adou ts, e t c.. are
comple te ly ignored by the
se nso r. Some e la bora te ray
modu la tion t ri cks may a lso
be employed, but a sc he
matic d iagram wasn't ava il
a ble fo r study ing the sys
tem when my earl y unit was
acqu ired .

Only three connect ions
are requi red for the SYr
tern, and it' s ready fo r use.
First, 12 vo lts de is ap
plied to the controlle r; sec
o nd, the sensor is plugged
into the controll er; third ,
the cont rolle r's output is
plugged into the sta tion's
tr ansceiver. The system is
shipped with a a-pin con
nee tor wired fo r Kenwood
rigs, bu t it ca n be qui ckly re
wired or re placed as neces
sa ry. A drop-In cha rge r fo r
m aintaini ng t he m ik e ' s
small internal battery is in
c1uded in the controlle r
unit's left side, wh ile aud io
p ro cessing c irc u it ry is
loca ted in the unit' s right
side.

The cha rger's operation
is fully autom ati c w ith
a sing le LED ind icat ing
functions. The LED Hlumi
nates when the mike's de
pl eted bat tery is being
cha rged. The LE D begi ns
flicke ring a p p roxi m ately
o ne time per second when
the batte ry approaches full
cha rge, and it extinguishes
co mp le te ly when the bat
tery reaches fu ll cha rge .
Since t he c ha rge r the n
switc hes off, t he mike can
be left in its socke t until the
nex t time it' s needed. This
means that in a mo bile in·
sta ll a t io n, the m ike ca n be
left in the controller's case

overnight fo r worry-free re
charging and storage.

The inf ra red mike's effec
tive working ra nge is be
tween 3 and 5 feet. as mea
sured from LEOs to sensor.
This d ista nce is substantial
Iy more than necessa ry fo r
mobile installations, since
the se nsor 's s ugges ted
mounting place is a bove
t he windshie ld 's indoo r
re ar-vi ew m irror. Audio
qual ity of the infrared mike
is extremely good; my unit
ac tua lly sounds better than
the fa ctory mikes supplied
with the rigs wit h whic h it's
used (Kenwood, Yaesu. and
Comtronix). Each time the
infra red mike's push-to- ta lk
switc h is ke yed , a piezo
e lectric beeper in the con
troll er chirps softly to indi
ca te pro per operation of
the system.

Using the Infra red Mike

Since this " l ib e ra te d
m ic rop hone" doesn 't re
flec t the common sensat ion
of bei ng in direc t-wired con
tact with its associated
transceiver, we suggest in i
tially using it with the home
setup or a sma ll au dio am
pl ifie r before using it mo
bile . This will a llow you to
become famili ar with mike
sensitiv ity, maximu m sen
sor-to-m ike working ra nge,
e tc . I used the transm itter
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RF shiekled. 9·18 VDC or 110 VAC With optoonal
MFJ·1 31 2 AC adapter, $9.95.

Require. TRS·8D Model I or nl wilh at least
16K. Program supplied on cassette tape.

Onler from MFJ - no obligation, II not delighted,
return within 3D days for refund (less shipprng)
One year uncondi tional hardware guarantee.

Order Ioll, y. Can toll tree 800 647 18OD. Charge
VISA, MC or mail check, money order far $99.95
pios $4 ,00 shiPfling and Ilandling. O«!er MFJ·1 210
for TRS,80 Model l or MFJ·1212 for Model III.

Enjoy CWoSee dealef or call MFJ today.,
Can 601 ·323·5869 tor technical inlormalion, or·
der/repair status, Alsa call 601 ·323 5869 outside
continental USA arK! in Mississippi .,. 47

MFJ ~N't~~~&:lflDS,
BOll 494, Mississippi Stale, MS 39762

• •• If11

• _. - " ....... -• • .........." •

lRS-80* I, III OWNERS:
Send and receive CW with MFJ's new CW transceive pro
gram and interlace. Just plug·in interlace, load program and
operate. Gives you Tri·Split screen, 3295 character buffer,
10 memories, "Fist Fixer." All you need to

send and receive CWo

l RS·1I0 Models I and • CW Tran. cei, e pr0

gram Ind inter'flCe leiS you send and receive f:N.
Na mconcancns to rig or computer

Tn-Splil .creen lor receive, transmit, message
indu . On screen transmil/receive "LEOs", trans
mit speed indiCator, "Fist Fi.er."

TRANSMfT: 3295 character (or mOl"e) bulle!_
Preload buller while receiving, Transmit when
ready. Ten 199 character memories, RepeaVlink
memories. Erase character, buller. screen. 12·55
WPM. Store 2200 characters tor group practice.

RECEIVE: Adjustable "Fist FiKe!" helps to copy
poorty sent CWo Setfacl/USling to 100 WPM. Re·
turns to receive when lransmit bulle! is empty.
Store LIp to 5 screens ot received CWo

HARDWARE INTERFACE: Plugs between rig
arld computer. Noise limiter, 4 pole acuve bard
pass fille!, post detection tiller, tracking conpa
rator. Keys tube or solid state rigs. Tuning, trans·
mit, ON LEOs, 6.1 Ji••3 inches. Altmirun cabinet

.0" " x ,011'"
20." .. 1 .7150
I II I'UI S1. IIll
20CI _ $11.110

IT'" "'lcrS AVArLAPU

KEY SWITCH

n ······,·o llAno .. All"
~. US YO", I

I 3.50 EA.

MIIiI SIZI!
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COMPUTER
GRADE

CAPACITOR
1.700 mtd. 1SOVDC
1 ./2 . ....... .. )/0- sa.QO

~~ St ooDI J/ I" DI....... J" HI
l!I,400 mfd.

eovcc ~
, )/" 0'" X' ' /-I
",500 mid. U1VOC lJ.}Q.
I l lS· . ,", X) 1" - . ,_
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TRANaFORM.R OOO mld. 25 VDC

101.01.. HTlliUDa 1" 01.... x ~"" Il;!< ' 3 50
....0 or no _ ~OOOmfd.15 VDC

'- 110.011. l .. ... x .. 111: ".._ $3.00
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KINOS VC;~1fi IIU
~ns ~~~, II;SI.

IlG I ~I . Il(;I~l, "'lH50UXRTYllfCll=
1 1.75 tACH
10 tar ' 11,00 .

SUPER SMALL
PHOTO-FLASH
170 MFO 330 VOLT

I l;c'. 7,. - CANNON XLR
" ., eo CONNECTOR

10 :' fl.00 ~.= 04).M~
-,~

78O ..PO '30 Y Qis\ i 12.00 lAat •
PHOTO.......... ~ ( 10.. ' " 00
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mon itor in my FT-901 DM
for th is purpose. If you r rig
doesn't fea tu re a speech
monitor, mike operation
can be monitored throu gh
the use of a stereo amplifier
or tra nsis to r ra di o (tu ne
radio off stations, and con
nect controller's mike o ut
put wires between the vel
um e cont ro l w ipe r a nd
ground; o ne "s ide" of the
volume control is usually
connec ted to gro und a lso).

My ho me setu p opera
tion with the infra red mike
was so enjoyable that I
postponed mobile use for a
couple of weeks. The infra
red sensor was stuck to my
wall -mounted speake r
which was positioned sub
stantially lower a nd approx
imately tw ice the distance
of Da iwa 's suggested top
of-w inds hie ld m ould in g
st rip location. The sys tem
worked great, but the mike
had to be held vertica lly
and " ta lke d across" be-
cause of the low-mounted

sensor. O n-the-air com pari
sons re ported the mi ke
sounds as good o r better
than my time-p roven Shure
526 or Yaesu mike . Since a n
in-shack te levis ion re acts
wi ld ly when m y 2-kW a m
pl if ier is go ing full bore , I
expec ted prob le ms with the
cordless mike. Fortunately,
ho wever, I was pleasantly
surp rised. The mik e per
fo r me d magnifi c ent
ly ... a nd I cou ld enjo y the
flexib ility o f mo ving any
where a round the o perating
de sk without the t ies of a
mike cable.

Mobiling with the
lnfeared Mike

The true pleasure s o f a
cord less mi ke o pe ra t ion
were re al ized when I mated
the uni t with m y z-meter
mobil e ri g. The infrared sen
sor was placed abo ve the
ins ide re ar-v ie w mir ror
wh ile the controller was
m ounte d with a d hes ive
pads (supp lied) to the t ra ns-

ceivers bottom. I cou ld
mo ve anyw here within the
(fu ll-size 1961 ) car's interior
a nd conduct smooth QSOs
in a very e njoyable manner.
Brigh t sunlight. unusual re
f lections. a nd temperature
va riations had no e ffect on
the sys tem . The mi c ro
phone worked a s flawle ssly
a s a wired mike . A sligh t
amount o f wind noise was
notice able when a window
was o pen o r the air condi
t ioner was o pe ra t ing at
maximum . loud noises o ut
side the auto occasionally
modulated the rig. empha
sizing the need for Daiwa's
o ptional F-4 windscreen .
Since the system's audio
proc e ssing circuitry doesn't
sk im p o n outpu t level . the
windscre e n is de fin itel y
benef ic ial f or m obil e
operations.

Summary

The Daiwa infrared mi ke
system is o ne of the most
e n joyable accessories I've

used with an SSB or FM
tra nsc e ive r. The unit's ver
satility and re la t ivel y low
cost a re particularly attrac
tive, since it allows one to
enjoy a touch of class with
ou t a drastic financial out
lay ($79 .95; 4 optiona l wind
sc reens. S7.95), My o nly
complaint on the whole sys
tem is the somewhat f limsy
push-to-talk switc h o n the
m ike (it ' s a lso a pus h
o n/push-off , u nless yo u
have a light touch). The
switc h hasn't g iven any
problems, and I'm not con
sidering rnodifving it -I'm
merely finicky . I'm quite
impressed with the sincerity
and c reditability of MCM
Com m unications, the If .S.
distributor for ma ny Daiwa
products. The y seem com
mitted to ca ring for their
cus tome rs. For more infor
ma tion. contact MCM Com
munica tions, 858£ Congress
Park Drive, Centerville O H
45459. Re ader Service num
ber 477._

A. DIVISION Of INNOVA.TIvt LABS. INC.
P.O. lOX 339
ARLINGTON. TlXAS 76004-0339

DISK YAGI ANTENNA. ••• , •• • • . • • . .• $25.00
Complete kit with PVC and mounting bracket. Stronger
than loop yagi, and equa l In gain.

VARIABLE POWER SUPPLY. ••. ••..• $24.95
Complete kit includes all components lor workIng unit,
Including deluxe box and OVerlays.

I' ha 11(. 7 r

SUPERVERTER I• • • • • • • • •• . • • • • • . . • • $99.95
The ult imate In converter technology I Dual-stage selec
tive preamp, mlxer, l.f. amplifier and oo-drlft crystak:oo
trolled osclllatOf. We recommend this unit for experi
,nced kit build.,•• 12v Stallonary Power
Supply •• •$24.95 for Superverter I.

TERMS: COD, Money Order, Benk Cerd. (800) 433-5172 ORDERS ONLY
HOURS: 8:30-4:30 CDST; MON-FRI (817) 285-0391 INFORMATION

SELECTIVE PREAMP• • , •• '" • " ••••• $44.50
This new unit Is not like other wideband preamps. Ex
perienced kit builders can easily add this unit to our ex
Istlng boards or to other manufacturers' boards to Im
prove overall performance.

2300 MHZ CONVERTER KIT•••••• •••• $35.00
Complete with PC board, parts and 1().page instruction
booI<.

4-FOOT DISH ANTENNA ••••• • • • . ••• $49.95
Overall 25 dB gain. Partial assembly required. Shipped
UPS (ground) only.

DL·2000 SATELLITE RECEiVER•.••. $899.95
Fully assembled receiver-this Is not a kit.

120 0 LNA...••..•..••..••.•••.••..••..••.••..••..••..••S650.00

COIMNG NDT WNTH • •• au.. OWN
:DlIO 11IHZ TRANUIItTDI AND 1111
WEATlto. ....TnUTE DOWN COM
VIRTU (CRYSTAL CONT"OlUD
wmt ..........

Our product may be copied, but the performance Is never equalled.P.O. BOX 339 ARLINGTON

UNIVERSAL COMMUNICATIONS TX 78004-0339 '
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MFJ DIGI·DIAL ADAPTER
turns your frequency counter Into a

DIGITAL FREQ. READOUT

95

- - - - -

CALL TOLL FREE • •• 800·647·1800
call 601-323·5869 lor tecmear inlormation, or·
der/repair sta tus. Also call 601·323-5869 out~ide

continental USA and in MIssissippi. .... .7

M~ •ENTERPRISES,r., INCORPORATED
Box 494. Mississippi Stale, MS 39782

wltll optional MFJ·131 2 AC adapter. $9.95.
Onler MFJ.210 for . ny rig wittl 5-5.5 MHz

VFO (T5·520, S, SE: TR·3, 04 ; HW·1 00. 101;
SB·1 01 , 102; Tritons; etc.) OnIer MFJ.211 lor
vaesc FT·101 series (8.7 to 9.2 MHz VFO).

Ord" from MFJ I nd try it - no obMg.lion. II
nol delighted, return it within 30 days lor refund
(less shlpplflg), .QM.. year unCQf1dilional guarantee

Order today. call tol l free 800647-1800, Charge
VISA, MC Of mail check, money order IOf $59 ,95
plus '04.00 shipping for MFJ·21 0 or MFJ-211 .

Don' . Iit Iny lOnger to enjoy digital readout.
order now. CaH MFJ or see dealer_

Calibrate control
compensat.s lor heterodyne

e"or. and mod. ollsets .

-------

H. T.
USERS

IT'S
ENGINEERINGS' NEW

HANOI·CON V

CALI'''ATt:

I11t1

WFJ DIGI -DiAL

_ O. . O. . ..L

•• •a o n .IU Il..
Y OOtL YFJ-Z l0

- - - - - - - - -

The MFJ DigHJlaI Adlpler turns your lrequency
ccoeter into an accurate d'llital Irequency readout
lor your naesceiver. Coonects between ecerer
VFO jack and frequency counter.

C. unter gives direct frequency ru dovt to fight
aI decimal lor 7, 104, 21, 28 MHz bands. Menta lly
replace digits to left 01 decimal with MHz band
as you do now with your al'lalog dial. For the 3 5
and 28.5 MHz band ignore digits to left 01 deci·
mal and mentally add 3.5 or 28.5 MHz, rescec.
ti'lely, to counter readiflg.

Cllibrate lor tlCll blrMI Ind mode (CW, USB.
LS8, AM) to compensate lor heterOClyne oscillator
errors (does oot read CW transmit otiSI'll·

Digital mixer irwerts "FO Irequency 10 gi'le
COlT!!:t lrequency readout. Normallfl e'lerse swilch
eves direct VFO lrequency readout (IOf some rigs
00 some bands, like Orake TR,4).

RF buffer . mpllfler. Crystal reference escuatc
()v'Off switch, " On" LEO. Black, eggShell while aI .
cabinet. 3~x1·/u3'1l '. 9-1 8 VOC OJ 110 VAC

ROTORS & CABLES:
CDE HAM .YlCo.su .... .••• , ••••.... . .$ I65 rot9ol 00
A.I;I_ H0 73/Ul 00 .. . . ... .......•. . .. .S~ rot,,:t oo
RGAiU Foe... t!i... Shield •• " ••• , .... . . ..•..... 2. C!h
RG213 1,1 ,1, Spec 2BCII!.
Mlni-8 . " , .. • • , .• , .. • ....... ,., , • . I2C1Il
eWi, . ROlO, Clble . . . .. . • , , , •. , , , . •. . ...... ... l Belll
Phitlr 51..n Gur Cl bl. in lIoc:~-lo, price & deIIY.'Y
;n.o<..... ,on ,.11 j703) 561'-1200 ,

#1 ROHN TOWER DISTRIBUTOR
SALE:
:KIG 10' T..- $Kllon ..• , •••• , ••.•......... $ 29 50
2SG 10' To_ SIc1IOf"1 • • • . • . • . • • • • • . • • • . • • • • $ 311 50
4$G 10' To_' SKlIOf"I .....•. , •.•........... S 67 50
HOBX . S· F," S••ndlng To_ ........ ...•. , '320 00
FR:/'!<IlI . S· 25G Fold-oY"" To we ' •.. .. . . ...... S695 00
cF,e,ghl p'epe'll o n FOlll-OY. , To wers. Pflcea l C1'

hlg he, weal 01 Roc~y Mou nta ,na)
W" SIOC k ROlin A,ceuo'i.I - lo' p'ice & lleliye,y
,n ro<....t,on u ll P 03) 561'· 1200

EAST COAST #1 GOES
NATIONAL

THE ANTENNA BANK Is
Easl Coasl's #1 supplier 01
ANTENNAS - TOWERS

ACCESSORIES
CUSHCRAFT:
A3 E , Tnt>and 8M $16$ 00
M E_ Tnt>and Bea $22. 00
"'V3 N_ 3 S.nd Veo1ica.1G-2Om .. .......••. I 40 00"'V. N_. 81nd Veo1icalla-.o I 8100
"'VS N_ S 8 1nd Vll'Iic.1 10-eo $ 8700
R3 :lO-15-10 1,1 0 ' 0 ' Tuned V.rti'I• • • . . . . . . . . 120200
:n· l i 19 EI enI2 8 00 ' OK Be.m $ H.oo
21.8 I. EI nl2 J. , Boo 1• • · 1"6 •.... $ 60,00
...,U· l 1 11EI 12 $ 33 00
"'RK28 2m "R,ni o Ring."" II ••...•••.. .. ...• $ 33 .00

- COMPlETE LI NE ON S"'LE -

MIN.QU"'011O-1 5-10-15-2Om $ l n OO

HY-GAIN:
V2 N_ 2... Veo1lQl .•• • •.. .. . . . . .. . .... . . . . . I 33 50
Tl-I3JR3 EI_.Tnblnd8N $133 00
TH3MK33 E , Tn b. nd Bea $175 .00
THSOX N_ 5 EI n. T" blnd e.lm 1 'lt5 00
THlIOXX 6 EI nl T, iba nd 8 5235 00
l OSS 5 EIlI e nl l 0 "Lo ng J o hn" I 95.00
1558A 5 EI I 15 "" Long J ohn" .•.... .. .. $1" 5 00
2058A 5 EI I 20 *Lo ni J ohn" ...... • . . . 1235 00
1 VQ . 8 . nd V.rtlC•• 1G-<tOm $ .. 00
1 vt S Band lo-eo T••p Ve<t_ I $ 7800
- COMPlETE LINE NTENNAS ON LY ON S"'LE -

cont act ; M SQUARED ENG. •
1446 Lensing e ve . •
S an J ose ,Cal. 95118 •

",. 77 - or · •
Ph . 408 ·266 ·9214 •

VA N GORDON:
PO so'o lo-eo w"" O'POle .. . .. , 26 eo
PO 01010 10 -. 0 W". O'POI. .. . . $. 2520
PO 80-40 oI()---(IOm W". Dipole .. , , . $ 26 "0
SO .O .Omsno'tDipoi e , . . . . S 2'60
SO SO SO S ho n O,pole , S 22SO
H,e S-jun $I 0 95 l isVS. le $ 7 95
HIQ Cen $ 5 g5 L,n'S. I. 5 , .95

ORDERS ONLY (800) 336-8473
ALL O THER C"' LlS 17031 Sfi9-1200

Sh ,ppong ,os. nol .""_ _ Pl,," aUb)8Cl to c n. ng"
ALLOW 2 WEE KS FDA OELIV ERV

No COO-WI all lp UPS
w e ........e lI'Ie flllh. 10 11 "" 1eesee

.I~
>

- ANY FULLY SYNTHESIZED 2 - METER
H.T. CAN NOW BE A COMPLETELY
PORTABLE VHF - h i MONITO R

-2400 CHANNEL CA PABILITY
-DOUBLE BAND COVERAGE .

154 - 15 8 Mhz f Ire .pcnce. eherm.
paging & more

159 - 16 3 Mhz maritime c oa stal ,
rai lroads, N.O.A .
we ather & more .

• MULTI-BAND & MULTI- CHANNELLED
MONITORING WI TH SCANNING H .T.'s

• SINGLE 3 - POSITION CONTROL
• MOFFM RETURN S TO NORMAL TRANS

CEIVER OPERATION
• LOW LOSS COUPLI NG TO ANTENNA
• UP TO 6 MOS. OPERATION UNDER AVG .

USE WITH A SINGLE AAA CELL
• BI-LATERAL PROTECTION AGAINST

AC CIDENTAL TRANSMISSION FOR
UP TO 5 WATTS

• size ~ 2 .25 II; 1.5 11;1 .4 inc he s
• weight ~ 4 ,5 ozs .

•$44 95 + $ 2.5 0 pstg & hnd lg .

• inCalit .add6% s.tx.

Pl ea se write for c lub d is co unt s

o n quantit y o rd e rs
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KITS----

Building A Transmatch?
Fix ing An Antenna?
Making Test Gear?
Constructing A Kit?

~ -. _llr"Ol!9'l '''' 11111
SplII-lW/lCl Sptecft P.OCI!'SSOI'

(lw gl 191

.a """,... QIIP"-'
illf "801

loIotJ l»_ssore.-.~
,,,, 1'811

M,te, OI"",,s .....~

80_ "115, G_'fl''',NH 03l>&II
(eo3l ar.. ,03JCatalog - 25 cents

NEW

I"",~ Ut1 f~ , III a,al l
L-UrteqOST 11811
Getler.-e-.tge " 1ft 11<60 '

11 0., e & C I OS I ~1 8 1 1

T·R SoIoclSlol1e S...~c~ IfIr 61801
""rfORi S... ~c~ 1051 61111
lo'odu'<llo< ro< 1 I,lf rt< S,nII'lfS'Ie<

1 ~( ~l all

-IN STOCK-
B &WCOIls. SWitches, antennas
Jackson rnars anc crwes
J W Miller parts
Millen component s
Multromcs roller Inductors
roroos . cores. beads. tanms
vareme capacnors

Cardwell - EFJohnson
Hammarfunu - Millen

DISCOUNT
LINE

1-800-528-8960

AZDEN
PCS 3000 - $285

APPLE
Apple I1-48K - $1179

ATARI
400 - $349 800 - $740

CW RTTY SYSTEMS
RADCOM - Complete wi th Apple

TU & Soft ware - $259

EGBERT - No TU needed
Apple Software Decodes &

Displays -$39

GALFQ - Requires TU
Apple Software -

EPSON
MXOO - $469 MX100 - $749

IRL
FSKSOO - $229 FSK1000 - $449

KDK
2025 - $299

LOBO
AppiefTRS80 Drive - $390/$390

MA1 012A CLOCK MODULE
Complete alarm clock module with special

transformer and spec sheets included.
Just add switches.
8.99 ea. 3/24

.43" Common Cathode
LED Display

These are first quality RED displays
manufactured by H.P.

#5082·7760 .7gea 1 00/$65

8038
INTERSll

FUNCTION
GENERATOR
3.99 •• 5/17 .50

95H90
350 MHz

ECl
PRESCAlER

CHIP
7 .9ge8 5/35 .95

MONITORS
APF - $125 Sanyo - $159

MPI
BaG - $595 99G - $695

MACROTRONICS
MOO - $159 CA850 - $259

SANTEC
CALL

OKIDATA
M82A - $499 M83A - $749

ZENITH
Z19 - $775 Z89 - $2195
Arizona 1-602-246- 1783

LM301V
LM308V
LM300K
LM311
LM3 1TT
LM317K
LM316
LM323K
LM324
LM337K
LM339
LM3n
LM380
LM3B6V
LM565V
LM556
LM565
LM566V
LM567V
LM723
LM733
T=TQ.22Q

LINEAR
.34 LM741V .29
.98 LM747 .79

1.49 LM748V .59
.64 LM 13 10 2.00

1.95 MC133QV 1.69
3.95 MC1 350V 1.29
1.49 MC1356 1.79
4.95 LM1414 1.59

.59 LM l 456V .69
3.95 LMl466 .99

99 LM1489 .99
2.29 LM 1SOO 2.99
1.29 LM1889 2.49
1.50 I.M39OO .59

.39 LM39Q9V .98

.69 LM3914 3.95
99 LM3915 3.95

1.49 LM3916 3.95
1.29 75451V .39
.49 75452V .39
.96 7S453V .39

V-a PIN K= TQ.3

WE HAVE

7400 SERIES TTL

74LSoo SERIES TTL

74SOO SERIES TTL

4000 SERIES CMOS

4500 SERIES CMOS

74COO SERIES CMOS

IC SOCKETS

VOLTAGE REG'S

MPU'S, EPROMS, MEMORY

AND MUCH MORE

EXPOT~K
CORPORATION

master c"argl:'. - .
•

22 31R w. S ha ngri L a Rd .
Phoeni x , A Z 85029 .... 73
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Plug fhis MFJ VLF Converter between your
antenna and Ham transceiver or SWl receiver
and tune the VLF 10·500 KHz band,

Hear weather, ship-Io-shore CW traffic, RllY,
WWV6, navigation beacons, 1750 meter no
license band, European broadcast, and more.

MFJ·332 Ham version converts 10·500 KHz
to 28.010 to 28.500 MHz. Also adds standard
broadcast band on 28.5 to 29.7 MHz. MFJ·331
SWL version converts to 4.010 to 4.500 MHz,

Read frequenty direttly on your receiver
(ignore MHz).

Low noise amplifier, 6 pole towpass filter,
double balanced mixer, crystal oscillator gives
very sensitive and stable. BCB interterencefree
signals.

On/oft·Bypass switth. LED tor power. 50·239
coax connectors. 3x4xl inches. Black, eggshell
while aluminum cabinet. 9·1 B VDC or 110 VAC
with optional AC adapter. MFJ·1312, $9.95.

VLF/MW/SWL Antenna Tuner
Greatly improves 10KHz to

30 MHz reception.

MFJ VLF
CONVERTER
Receive 10-500 KHz on

Ham rig or SWL receiver.

This MFJ-9S5 VlF/MWISWL preseletting
antenna tuner greatly improves reception 01
10KHz thru 30 MHz signals, especially those
below 2 MHz.

tets you peak desired signals while rejecting
interference. Reduces overload. background
noise, crossmocuuucn. and mtermocuauon.
VLF signals come roaring in.

Swllth between two anlennas ami two reo
teivers. Bypass position connects antenna dt·
recny to receiver. 5111x2x3 inches. Black, egg
shell white aluminum cabinet.

Best olall, $45000
still only

F.O.B. Faclory

':(312)848.6777':. " .. . ," ' .. ' ...

•ca & DE special keys on ail modes
• Keyboard control 01all functions
.4 row keyboard eliminates fi g ures/ le"e~

shifting on RTTY
• Many more features.

Specialists in Amateur Radio,
Short-Wave Listening

And Contemporary
Electronic Gear.

Fun Service Shop -SReCtrum Analysis -Antennas
New and Used Equipment -CW·SSB·FM , Etc. - Towers
FCC Study Guides _Code Tapes -Books -Accessories

Now-the
industry's
first truly

OYER 70 IRANDS
IN STOCK

Mo..... F••tll.... . :
- 4 to 125 WP.M. in 1 WP.M.

increments
• 9 adjustable weight revels
• relay keying
• eeercoe with lone and level

adjustments
• special keys: AS. BK. BT. AR.

SK. co, DE

RTTY F••tll.....:
. 4 speeds
.2 shifts (170 & 850 hzj
• built in AFSK
• built in CWlD
• built in RY generation

that generates: Morse, AnY, & ASCII.

INFO-TECH M-300C
TAl-MODE KEYBOARD

A microprocessor controlled keyboard

ASCII F• • tll.....:
• 110 & 300 Baud
• 2 shilts {170 & 850 hzj

: OttMr F_tll.....:

I
• Built in Quick brown lor generator on all modes
• Automatic CR/lF ,
• 700 Character Running Buffer
. 10 recallable, veer programmable message

memories of 120characters each

""""""""DIGITAL ELECTRONIC SYSTEMS, INC.
1633 WISteria Court· Englewood, Rorida 33533 • B1J.474-9518

... See Lis t ot Advertisers on page 162 73 Magazine. December, 1981 87
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$17.95 $3 .05 $2 1.00

$1 8.95 $3.05 $22.00

Dept. B_ _.
925 Sherwood Drive
La ke Blutf, IL 60044, USA

o USc.llbook
o FCQog n

Cillbook

When ncomes to
AMATEUR
RADIO QSL's .

US o r Fore ign List ings

it's the
ONLY BOOKI

oreer from vour dealer or direct ly trom
tl'le publbher. All direct o rde rs add shlllllln'il
charge. Foreign residents add $4.55 for
Shipping. illino is rl$ldent s add 5'llosales tax.

~: SPECIAL LIMITED OFFER!
1i.'Jtl Amateur Radio

Emblem Patch
-- only $2,50 postpaid

Here they are! The ratestedltlons. w orld·
h lmous Radio Amateur ClllbOOkl, th l
most respe<:ted and complete Ustlng of
radio amateu rs. Usts ca lls, llcense classes ,
address Information. Loaded with sOl<;:lal
features such as call ChangeS, preflxl$ of
the wo rld , sta ndard time cha rts, world ·
wi de Q5L bureaus, and more. The U.S.
Ed it ion features over 400 ,000 lis t ings,
with over 70,000 chang.es from last
year . The Foreign Edi t ion has over
370,000 Ustln'ils . over 60,000 changes.
Place your order for t he new 1982 Radio
Amateur Callbooks, availa ble now.

ORDERTOOAYI

~~lIbDDks
NOW READY!

Order both books It t he same time for
$39.95 Inclu ding shipPing.

Pegasus Otl blue fie ld , red lettering. 3" wide
x 3" hlgl'l. Great Otl Ja;Ckltl and tillS.

. $24.95
.. 7.50
. . 6.00- -

24 hr. timer

New Low Prica
-$59.95

microprocessor
water resistlnt

solar assist

Upgr.de your early Tampo 5·' to cur'
ren t Production Sp.cif iCll t ions, ki ts
incl ude: • 450 M.A.H . Battery Pack
• New Case Astembly e All Naw Es·
cctchecns e Spkr ./Mic . Jack w/[Nst
Cap • Naw Earpho na & Jack • p.e .B .
Ind Parts for Easv Installation • Detail~

Instruct io n Manu~ • Fo r R.tlOi With &
Wit hou t T .T. Pad.

Other Accessories Available:

Spkr!MlC. Designed for S·1'•.
Heavy Duty Belt Clip ....
Fle x Antenna ...
To Ordef (All or Write to :

ADVANCED COMMUNICATIONS
INTERNATIONAL

2411 Lincoln A~uI

Belmont, CA . 94002 U.S.A.
14 151 595--3949

Add $3.00 per order for shrpprng &
handling. (AI forma residents .xt 6'li
sales tax . Visa. Mester Charge acCepted.

• 2 Watts In, 10 Watts Out' V.S.W.A.
Protected' Cln be Used for F.M. & 5.5.
B. • Led Status Indrcators • Low Loss
50-239 Connec tors ' Cu rren t Dra in Lest.
Than 2.5A et 13.6 V.D.C. • Massive
Heats ink 'Bu ilt ln T /R Switch

TEMPO S-l UPGRADE KITS
$39_95

The HAM· ' fu nct io ns include l~ time,
world time, IG.M.T. tool count-up IlI1d
count down chronometer , ct..y, month,
elat e , alarm and hourly chIme. It's ~l
for log-kHJNng, OX t ime conYel'$'on and
10 minute 1.0. timing. Th. HAM-1 f..
lures a h Igh contrast Seiko di$p lllY end
solar cefl battery assllt . Battery life ill
better than 4 yerws. The HAM·1 1, Wlter
resista nt to 20 meters . the ca.. i, 100%
solid sta inless stlllli a nd Ihe cry.tal is
tc ratch resistan t m ineral glall. The HAM·
1 is rugged a nd durable and has • 1 veer
warranty.

1 METER AMPLIFIER
$39.95

WORLD TIME
WATCH

the first microprocessor Witch
made especially for hams

SAVE
$125

YAESU
SUfJeJt

450FM

SAVE $40

Reg. $359
SALE $319

NEW FT-2D8R
Syn l h~iz("d 2m FM HI

AMATEUR
ElECTRONICSUPPLYe

4828 W. Fond du Lac Avenue
Milwaukee, Wisconsin 532 16

PIlone: (414) 442-4200
Wisconsin WATS : 1-800-242-5 195

Nationwide WATS: 1-800-558-0411
AfS a-AS_ "'" Oearwater, FL e

OrlandO Fl e Wickliffe O H e l as V as. NV

II" ,·",,,,,·.
ItC·7 Des" ch.Jreer $53"
ItC·I Quf( ~ ~~ ch.J'eer 19"
PA·3 MoboIe ..:I~1II1'f ehgr ]!P"
fN B·2 h Ili banefV 2!P"
flA ·2 Ban ~lte · Nt·7Js.. 6"
f aA,] seee.203IVIAlY.. .. I2"'
l tC·I Cin,rng CUI' ] sO,"
' 1II ·24A Spt~ .l'f /1TllC 3!P"

Quolnl ll, lim.ltd . Send elite' or Monty Order. FOt
prompt I/Itpmenl. tall TOl l fREE 1·800-551·0411
and liSt IIIASTERCARD 01 VISA: COD olders 0.1t.
lJlow $5"" lOt UPS shippinl ehlirl tS . .. SUItS.

YAESU fH 04R 4SO MHI Hand-held 51. crysW
channets ",th,n, 3MHz Ih )Of 5MHz (I_, iP't'ad, 430
to 4S(l MHz 2~/2OOm .. output With Mrc.d banefy
pack. "a' charger. lit. anlt'lII\I.use. strip. t"pI'lont
& 446 0 mHzS1mpltJ ] ', "11 ' r-."" . 2' ,"d. lib

Regular $299 - Closeou t $179"
FT·404R/TIP s.ame tt.tur ~ is fT 404Rabow. plus a
fiClofy H1 stalled 16-bunon Toochtont pad

Regular $325 - Closeout $199"
Ao:-n:>,,{)I'Jf>'>
NC·IA 15-ln drop-In chalger , Silt $".95
Ne·lA DrolHnchgl /ACadapiOl •.•.••... Silt 7995
fllA -) Bane,~ slteve 101' He 1A/],I, ,.•..... ....... g00
fNB -l Ellr, N1c"d ballffy pK ~ •.••...•........ 2300
Ne-Oj8 Eltra 15-111 .all charger ...•. ,•.••.•.•... 10 00
PA·2 ~Il! DC·DC oJd.JptOl & clwi.'\'I. 39 00
YJIl -24A Speaktf fflllC rophone ..........•. ......• 3900
FTS-32E 32 tOOf' cress encoder .... ......•. ,•.• 40 00
FT$·32ED 3210l .e crcssenc /dt>c 75.00
luther carrying use ." 3HlO
III"B·10 Mobile briK ~el 1500

Crystal Certificates (2 per channel required]
are $5.00 each whenpurchased WI THFT·404
or fT·404R/TTP, Purchased separa tely they
are $8,00 each (no exceptions),
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New MFJ·401 Econo Key.r 1 gl ~es you a
reliable, ful! feature economy keyer lor squeeze,
single lever or straight key.

Has skletone, speaker, voluml, speed. intemal
weight and tone controls, sends iambic, auto
matic, semi-automatic, manual. Tune tcrcncn.
Oat-dash memories. 8-50 WPM. "On" l EO. Use
9V ballery, 6-9 VDC. or 110 VAC with optional
AC adapter, MFJ-1 305, $9.95, 4x2~ 31ft" .

Relable solid slate keyl",. Keys virtually all
solid state or tube type transmitters.

. .. _ •• u ' •• "

·.G-~ _·..... . •.- ..~.. ' '.

Tile MfJ·401 De!ltllt eectrInic Keyer sends
iambic, automatic, semi-automatic, manual Use
squeeze. single lever or straighl key.

Speedmeter lets yoo read speed 10 100 WPM,
Socket tor exlemll Curtis memory, random

code generator, keyboard. Optional call!e, $4.9~ ,

limbic oper,"on with squeeze key. Dot-dash
insertion. Seml-lutom'llc " bUll" operation pro
vides automatic dots and manual dashes,

Dot·duh memory, self·completing dots and
dashes, jam·proof spacing, instant start, Rf prool.

SoId-sute keying: grid block, sOlid state ~mtrs .

Front plnei controll: linear speed , weight
lone, volume. lunction switch. 8 10 ~O WPM.

Wetght conlrol adjusts dOl-dash space ratio;
makes your signal distinctive to penetrate ORM.

Tone conlnll Speaker. Ideal lor eiassroon.
FlIndon 1wt1l:1l selects otf. 00. semi·automaticl

manual. tune. Tune keys translTlitter for lulllng_
Usn 4 C-cels. 2.5 mm jack lor power (6·9

VOC). Optional AC adaplet" MFJ·1305, $9.95.
ElIlISIId wllile. w.lnut silln. 81l21l6 Inches.
MfH06, $69.95, ~ke 408 less speedmetef.

MFJ KEYERS
Uses Curtis 8044 IC. Iambic
operation, dot·dash meme
ries, weight control, solid
state keying. RF proof.

IIIf.....05 ECeM Keyer I. same as WH01
bul has buill-in si"ille paddle with adrustable
travel. Also taCk tor external paddle. 4 ~2x31ft'·.

Oplionll: Bencher Iambic Paddle. $42,95;
110VAC adapler. MFJ-1 305, $9.95, Fm utaklf.

OnSer lrom MFJ and try n. II not delighted.
return within 30 days for refund (less shippingl_

One year uncondilional lIuarlntee.
Order you" today. cal toIlrn 100·647·1800.

Charge VISA, MC, Or mail check, mooey order.
Add $4.00 each for shipping and handling;,.. IiIil

I lli'l
call 601·323-5869 lor technical information, or
der/repair status. Also call 601 ·323 ,5869 out.
side continental USA and in Mississippi. "". H

MFJ ~~~~~::li"lDS,
BOll 494, Mississippi Shri ll, MS 39762

.02"Y. Calibration Tolerance
EXPERIMENTER CRYSTALS (HC6IlJ HOlder)
Cat. No. Specifications
031000 "3 to 20 MHz - For use in OXOSC La $6.88 ea
031 081 '20 to60 MHz - Foruse in OX OSC Hi $6.88 ea
031300 ' 3 10 20 MHz - Foruse in OF·1 LOSC $6.88 ea
031310'20 to 60 MHz - Foruse in OF-1 H OSC $6.88 ea.

"Specify .nsrn0f0Bring

OX OSCILLATOR
Crystal controlled transistor type. 3 to 20 MHz, OX-La, Cat. No.
035100. 20 to 60 MHz, OX-Hi, Cat. No. 035101.
Specifywhen ordering, $6.31 ea.

OF-I OSCILlATOR
Assister/capacitor ciraJit provides osc aver a range of freq 'NittI
the desired aystal. 2to 22 MHz, OF-1 l0, Cal. No.03t10B 18
1060 MHz. Of"·1 H Cat. No. 035109. '
Sp8c:Il'yIl'hM ...def ilg, $5.42 ea.

SAX·' TRANSISTOR RF AMP
A small signal amplifier to drive the MXX-1 Mixer, Single tuned

input and link output. 3 to 20 MHz, La Kit, Cat. No.03512. 20 to
170 MHz, Hi Kit, Cat. No. 035103.

SpedfywhenOft1l9mg. $7.02 ea.

PAX·l TRANSISTOR RF POWER AMP
A single tuned output amplifier designed to follow the OX

OSCIllator. Outputs up to 200 mw,depending on frequency
and vottage. Amplifier can be amplitude modulated3 to 30

MHz, Cat. No.0351 04.
Specify when 0I«""_ _'01g. $7.34 ea.

IJIITERHAnoHAL ~YSTAL MFQ. cc, INC.
10 Ncdl l .. I CJcWlQn'\ll CIty, Okla 73102

MXX·' TRANSISTOR RF MIXER
A single tuned circuit intended for signal oonversioo in the 3 to 170

MHz range. Harmonics of the OX or OF-1oscillator are usecjo
injection in the 60 to 170 MHz range. 3 to 20 MHz, La Kit, Cat. No.

0351 05. 20 to 170 MHz, Hi Kit, Cat. No.035106.
SpecifywhM ...t» ;lIg $7.02 ea. 1_--",

BAll·' BROADBANO AMP
General purpose amplifier which may be used as a tuned or

~tlXled lXIit in RF and audio applications. 20 Hz to 150 MHz
'NittI 6 to 30 db gain. Cal No. 035107.

Specify .nsrn OIdefi Ig_ $7.34 ea

CRYSTALS & KITS/OSCILLATORS· RF MIXERS· RF AMPLIFIER· POWER AMPLIFIER
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Paul L. Rinaldo W4RI
1524 Springvale ~venue

McLean V~ 21101

Robeft E. Bruninsa WB4~PR

USS Blueridge (LCC-19)
FPO sanFrancisco C~ 96628

What's It All About, ASCII?
- RTTY technology update

Authors' note: Since this article was prepared In early 1980, our experience has been that most I ta tlons that have computer. allo have
dUII·mode orlglnatelanswer modems Ind do not require the modem translator at the repeater. They transmit with their modem In the
Answer mode and switch 10 Originate for receiving. This makel III dati on both the Input .nd output appe.r.t Ihe 202512225·Hz tone pair
which Is lullablelor simplex operltlon. AIIO, Ii nce the 300-baud speed of the103 modems II no better Ihan we can do over the phone, our
current activity II the collection 01 8 ell202 compatible modemslhat operate at up to 1200 baud. The.. modems are becoming . "lIable
on the surplul market and require no modilication for operating hall·duplex over the radio.They were chosen because they use the ume
familiar FSK as both the 103 and Rny modulators bul at a t 200f2200..Hz rate.

Fig. 1. Addition of an answer modem at the repeater with
its received data echoed to its transm itter allows multiple
users to send and receive data using only originate
modems at their stations.
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O n March 17. 1980. the
Federal Communica

tions Co mmission (FCC) per
mitted the use of the
American Standard Code
for Inf ormation Inter
c h a nge (ASCII) in the
Amateur Radio Service.

Specifically, the FCC per
mitted US radio amateurs
to transmit:
• ASCII as defined in the
United States of America
Standards Institute (ANS I)
Standard X3 .4-1968.
• Speeds up to 300 baud
between 3.5 and 21.25 MHz
using F1 emission.
• Speeds up to 1200 baud
between 26 and 225 MHz
using F1 , F2, and A2 emis
sion.
• Speeds up to 19,600 baud

on frequencies above 420
MHz using F1 . F2. and A2
ermss.on.

The above permission
was contained in the FCC's
Th ird Report and Order
under Docket No. 20777. It
represents a significant step
forward and marks the be
ginn ing of a new era of data
comm u nica tio ns on the
ham ba nds. Possibly. it will
playa part in a ma rriage of
pe rsona l computing and
amateu r rad io. It is not as
pe rmissive as some had
hoped for in o rder to be
able to experiment with
speeds higher than those
permitted and to transmit
other codes . incl u d in g
some not yet devised. We
look forward to additional

ac tion by the FCC along
these lines to liberalize the
rules on dig ital transmis
sio ns in order to permit true
experimentation in the
Amateur Radio Serv ice.

Outside the United
States, the use of rad io tele
printer codes other than
Baudot (otherwise known
as the Mu rray code or the
Inte rna tio nal Te legraph Al
phabet No.2) var ies from
one cou ntry to a not he r.
Many have no regulatory
mandate for the use of the
Baudot code in the first
place. Amateurs in other
cou ntries with import or
monetary restrictions may
have difficulty obtaining
modern equipment employ
ing ASCII . In Great Britain,
amate urs can use any radio
teletype (RTTY) code de
fined by documents of the
International Radio Co nsu l
tative Committee (CClR).
accord ing to a Home Office
interpretation obtained by
the Radio Society of Great
Brita in.

In September, 1978, Ca
nad ian amateurs were giv
en permission to transmit
computer data in packet
form on frequencies above
144 MHz under a new class
of l ic en se called t he
Amateur Digita l Rad io

Operator's Certificate. Ca
nadians have subbands
221 .0 to 223 .0 and 433 .0 to
434 .0 MHz reserved exclu
sive ly fo r packet transrnis
sic ns.t. 2, 3. 4

While ASC II was origi
nated in the United States,
it is well on its way toward
becoming the world stan
da rd computer and RTTY
code. It a lso is known as In
ternational Standa rd 646 
ISO code (Refe rence 2)
and Interna ti o nal Tel e
graph Alphabet No.5. like
the Morse code, variations
of ASC II exist fo r the alpha
bets of other languages in
cluding Cyrill ic, Kata Kana,
Arabic, Hebrew, Greek, and
spec ia l letters used in Scan
dinavian languages.S As in
the US, it is a sure bet that
radio amateurs in other
countries will be among the
first to use personal com
puters. Many industrialized
count ries have home com
puter stores. So, it is only a
matte r of time before
everything fa lls into place
for the marriage of amateu r
radio a nd computers on a
worldwide bas is .

As soon as ASCI I became
" legal" in the US, a number
of amateurs went on the ai r
to try o ut the new mode. In
the Washington DC area,
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INTRODUCING THE

COMMUNICATIONS £LECTRONICS

SPECIALTIES, lne.

P.O. Box 507
Winter Pa rk , Florida 32790
Telephone : (305) 645·0474

ICEsl

COHERENCE IN
COMMUNICAnONS TECHNOLOGY

Now, for the first time! Every amateur
operator can enjoy the unparallel/ed freedom
ofaprivate phone patch in an economical
package.

The dramatic new CES 50050' Autopatch;s all
the equipmentyou need to patch an FM base
statlOO to your home or other telephone line,
without expensive repeaters, cavities, or other
eculomeet. Connectioos with any standard
FM base station are rapid and simple.

Bypass tt.l coogestion and expense of shared
repeaters - break through to greater privacy
and convenience with ttl! new CES 500SA
Autopatch.

As described In73 MI,lzlllll,1181 .

CES 500SA
SIMPLEX

AUTOPATCH
The First Affordable
Private Phone Patch

15 min utes 10 10 
stall: scan restarts
when carrier drops
off ; busy SWi tch
controls automatic
scan on -all : In 
cludes module and
mstrucnons.

Model AS-,. $25.00

n ·207R BATTERY SAVER KIT
MODEL 8 5-1 $14.95

' No more dead batteries due to
memory backup
"30% less power drain when
squelched
"Simple to install; step-by-step
Instructions and parts included
'4 rnA memory backup reduced
10 500 ..lA.
045 rnA receiver drain reduced
to 30 rnA .
• Improved audio fidelity and
loudness.

COMMENTS ON THE AS-1:
Enjoy hands-free automatic band

scan with your FT-207R. The Model
AS-, provides true scan resume
when the carrier drops off. The AS-1
lits in the bottom of the rig with
plenty of room left for tone squelch
boards . Hundreds o f satisfied
users say: " The A$-1 is a real win
ner! Exactly the missing feature
needed . I use the auto-scan mode
most of the lime and get added en
joymeht from my rig."

WRITE FOR CLUB DISCOUNTS

YAESU FT-207R OWNERS
....UTOSCAN t.400ulE AND BAnERY

SAVER KIT

COMMENTS ON THE 85-1:
" I was just about to give my FT

207A away, when I decided to give it
one last chance, and I ordered the
6$-1 battery saver kit. Well, it made
all the difference in the world. I
can't believe it is the same rig. I
used to carry around an extra bat
tery pack all day, but no w my batter
ies last about twice as long. I no
longer have to worry about dead
batteries. I used t o worry about
turning the m emo ry off to conserve
power, but wi th the B$-l It doesn 't
mailer any more. Th e audio has lm
proved, and I really like my rig
again."

ENGINEERING CONSULliNG
P. O. BOX 94355 ",. 400

RICHMOND, B. C. V6Y2A8, CAN ADA
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most rad io amateurs in
volved with compute rs had
equipped themselves with
modems (m odu la tor-d e
modula tors) for communi
cation o n the phone lines.
Ba u dot o pe ra tio n o n 2
meters had been dead for
about a year in anticipat ion
of the FCC's ruling. Eigh
teen sta tions were ready to
go during the first hour that
ASCI I was a llowed; 14 sta
tions made successful two
way ASCII contacts. We
have heard scattered re
ports of z-meter ASCII ac
tivity from other areas of
the count ry. O n the high
freq uency (HF) bands, a
num ber of stations were on
t he ai r us in g 110-baud
ASC II o n the RTTY freq uen
cies. Many amate urs who
wanted to get o n ASCII as
soon as possi ble d id no t
want to reconfigure thei r
stations until the detail s of
the FCC rul ing were known.
We hope to see them o n the
ai r soon.

Technical Standards

Com me nts o n Doc ke t
20777 on file in the FCC
p ubl ic readi ng room in
d ica ted t hat the writers
fa vored three basic ap
proaches, d ivided a lmost
equa lly . About a third sa id
t he bandwidth should be
lim ited. Another third sug
ges te d th at speed be
regu la ted . The remaining
thi rd took the FCC to task
for trying to regulate some
thi ng best left t o self
policing amateurs. The FCC
dec ided to regulate speed.
On other partic ulars, the re
spondents suggest that the
FCC forge t about specifying
t he parity bit because home
computers tend to ignore it.
The y recommended mek
ing both synchronous and
asynchronous transmission
legal to permit experimen
tation . Finally, they recom
mended that the bit order
be from the least to most
significant bit accord ing to
co mmon practice .

Table 1. Bell 1031113 modem frequencies.

Fig. 2. An RC combination with an emitter-fotlower slows
down the carrier-detect signal from the receiver so that at
feast 4 seconds of carr ier are requ ired before the modem
transmitter is activated.

Answering End
2025-Hz s pace
2225-Hz mark

107Q.Hz s pace
127Q.Hz mark

HF ASCII RTTY

It seems likely for two
reasons tha t there will be a
m ixt u re of ASC II a nd
Ba udot on the HF bands for
a wh ile , usmg eX isting RTTY
modems O ne IS that some
o f the no n-U'S ama teur
RTT Yers find It diffi cult to
obtain ASCII gear initially.
Another IS that the average
HF RTTYer has hundreds of
dollars Invested in a good
modem designed to copy
through th e noi se , in 
terference, a nd fading en
counte red on HF . HF RTTY
modems a re far better in
thiS respect tha n most Bell
103f1 13 modem designs So,
It wou ld be a step backwa rd
to di tch a well-e ngineered
HF RTT Ymodem In favor of
one d esigned for use on the
te lephon e lin e . Neve r
theless, some 103f11 3-type
modem opera tion on the
HF bands is to be expec ted,
and the 200-Hz shift
employed might not be too
difficult to live with.

RTTY modems such as

have an impact o n the sta n
dards to be employed by ra
dio amateurs The extent to
whi ch this Will replace ex ist
ing amateur radio FSK key
ers and conve rters o r tun ing
umts (l e t's lust call them
modems) dese rves some
thought.

Function Orlglnallng End
Transmit 107Q.Hz space

127Q.Hz mark

Receive 2025-Hz space
2225-Hz mark

· 'I V

" 001" IOICt'vtll
,~

IITtIl

I
UU ltll

,~. IlIU CT

I "
..,

Il~~ '

••"00(" TJI....$.."UIl rc,- I
1010'( IITtll.-. noll"S""UII

~ n. •-..

Table 1 .
Bell 103/11.J..compatible

modems are avail abl e for
personal compute rs in sev
eral different forms. O ne is
the originate-only modem,
the chea pest type, which is
a ll one needs to originate
ca lls to o the r computers.
O riginate-only modems use
the "O rigina ting End" tones
given in Table 1. Anot he r is
the answer-onl y modem fo r
com p u te rs which never
make outgoing calls. The
third va rie ty is the origi
nate/answer modem which
can handle ca lls e ither way.

Se pa rate for the moment
the modem function from
that of coupling to the tele
phone lines. The least ex
pensive route is to use an
acousti cal co uple r wh ich
mechanicall y co nnects to
the telephone hand se t.
Home-brew a c ou s ti c al
couple rs can be made from
s m a ll t r a nsis to r ra di o
sp e a ke rs and sp ray-ca n
plastic ca ps. A direct con
nec tion to t he te lephone
lines ca n be made by means
of an FCC-approved tele
phone data cou ple r, which
is cons ide red a must for
modems with answ ering
ca pa bi lit ie s.

These modems a nd data
co up le rs are now readily
available to home co mput·
erists and will , no doubt,

by the FCC on use of the
parity bit, the number of
stop bits, the use of svn
c hrono us or asynchronous
transmission, the bit order,
the maximum frequ ency
shif t for F1 emission, or the
modulating tones for F2 or
A2 emissions. These mat
ters are open to expenmen
tenon and will evolve ac
cord ing to the needs and
preferences of amateurs.

For sta rte rs, most ama
teurs will com ple te ly ignore
the parity bit. In many
cases, sta tio ns will transmit
a parity bit, but the receiv
ing stat io ns will not process
it. However, some agree
ment o n the use of the pari
ty bit is de sirable because
this feature ca n help reduce
transm ission errors. The
number of stop bits will
likely be 2 for110 baud a nd
1 for 300 baud and up. Two
stop b its a re needed by a
num ber of ASCII printers
whic h opera te at 110 ba ud .

Most ama te urs will use
asynch ronous transm ission
to beg in with because of
the availability of asvn
chronous equipment. Syn
c hro nous ASCII transmis
sion is an interesting area
for amateur experimenta
tion . The bit order is likely
to remain least significant
bit to most significa nt bit.
Frequ en c y sh ift s a nd
modem tones fo r ama teur
ASCII transmissi ons ar e
unlikely to settle down for
q ui te some time . Amateurs
presently a re using modems
of the type used for Baudot
RTTY and those designed
for telephone line com
munications between com
pute rs.

On the phone lines, the
data co mmunica tio ns con
vention for personal com
puters is to use a modem
which uses Bell Telephone
103/113 standards . This per
mits serial. asynchronous,
full-duplex communication
at speeds up to 300 baud on
the telephone line. It uses
audio frequency shift key-

You will note that there ing(AFSK)FMwithfrequerl"
are no restrictions imposed cy assignments as shown in
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$7995
MfJ.10Z0 NEW INDODR AcnVE ANTENNA.

sits on your desk ready to lislen to the world.
Rivals. can otleR exceed. re<:eJ;!tion 01 outside
IOrnl~. Unique Tuned Active Antenna mini
mizes mtermod, provides RF selectivity, re
duces noise outside luned band. Also use as
Ilreselectof for external antenna Cove.s JOO
KHz to 30 MHz in li ve bards. Ad/uslable tete
scaprl'lg antenna. Controls: Tune. Band Selector.
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Phone jack lor external ant. 6~2J(6 inches.
9·12 VOC Of 9 V battery tOl' portable use.
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[
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Up 10 20 db gain. Low noise MOSFET. Gain
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wave world while yOU drive. MFJ·304 ($69.95)
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308 is 6'/0 1'/05". Free utalog.

MFJ·10, 3 loot coax with connectOfs, $4.95.
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Fig. 3. A 555 oscillator at 1225 Hz can be used to foof an
originate modem into thinking it is connected to an answer
modem so that it will enable its transmit tones while
operat ing half duplex. This is not required if a minor
change inside your originate modem can be tolerated.

Controls : Later , addi
tional control circuitry wa s
added to disable the fun c
tion entirely. This is needed
during periods of experi
mentation with other types
of modulation on the
repeater and to aid repeater
troubleshooting. A final
refinement was to use the
data carrier detect to o pen
up the repeater audio line
between the receiver and
transmitter. Thi s ensures
that noise on the signal
received at the repeater is
not added to the transmit
ter output.

InstaJlat ion : To minimize
repeater maintenance prob
lems, the answer modem
described here was pack
aged in modular form. A
separate ac power supply
was included in the mod
ule.

One Hitch : There is a
minor problem with the
scheme described here due
to the manner in which
commercial originate mo
dems operate. Many origi
nate modems wa it for the
receipt of the answer car
rier before the originate
transmit tones are enab led.
This is done by sampl ing
the receive carrier-detect
line in the originate modem
and looping it back to the
originate-transmit enable.
This feature poses no prob
lem for a station while
receiving because it will
hear the answer tones being
transmitted by the repeater.
But, on transmit, since the
receiver is most likely
disabled, the originate mo
dem will not hear the
answer tones. Fortunately,
this is a wiring change only
for those individuals who
are using surplus or home
brewed gear. They can wire
the modem-transmit tones
to come on only when the
radio transmitter is keyed
on. For the casual user who
has a nice expensive com-

the modem an autonomous
device requiring nothing
but power and the two
audio connections.

Imp fementation : Hard
ware installation was fairly
Simple. An answer modem
Initially was connected as
shown in Fig 1 The lines re
quired to the repeater were
an audio tap off the receiv
er and a tap into the trans
mitter audio line. The re
ceived data line coming out
of the modem receiver was
then echoed back into the
modem transmuter so that
an exact rep lication of all
data present on the repeat
er input was reproduced on
the repeater output.

The only other signal re
quired is an enable signal to
tell the modem when to ini
tiate its transmit tones. This
wa s done in the initial in
stallat io n by simply taking
the received data carrier-de
tect line, delaying it up to
five seconds with an emit
ter-follower and a capac i
tor, and using that to drive
the transmit enable line of
the modem transmitter .
With the resetting diode
shown in the circuit of Fig.
2, any momentary loss of
ca rr ier would reinitialize
the f ive-second turn-on
delay. thereby preventing
the transmit tones from
coming up on anything but
a valid signal. The controls
as described above make

modem tones on the re
peater output. As a result,
all originate modems listen
ing to the repeater output
are able to copy all signa ls.

The advantages of this
scheme are:

• Uses exactly the same
modems as used over tele
phone lines.
e Requtre s no special ,
unique hardware.
e Elimmates the need for
the more expensive answer
modems at all stations.
e Regenerates data at the
repeater, realizing some Im
provement in srgnal -to
noise ratio.
• Does away with the prob
lem of who is originat ing
and who i s answering,
whi ch normally is needed in
duplex modems.

CO\IPl{ TO!-- OOI 'G' .."n
RECEIvE"

OSCAR RTTY, we expect to
see ASCII With Bell 103/113
tones dominate VHF/UHF
RTTY. This seems fairly cer
tain because of the decl ine
In Baudot RTTY activity on
the VHF/UHF bands in re
cent months .

As noted earlier, the
cheapest way of com
municating with a com
puter IS to use an ongmate
modem . Manufacturers'
surplus originate modems
are available for as li tt le as
$25. This works fine if the
originating stat ion connects
with another station which
has an answer modem. An
other look at Table 1 will
conv ince you that two
origina te modems cannot
talk to each other. The
same IS true of two answer
modems. Those With origi
nate/answer modems can
ta lk to anyone; indeed, ttu s
IS the case with many com
puter owners .

M odem Translator
Experiments

A scheme was needed to
make two originate mo
dems compatible. The solu
tion : plac ing a modem
translator at the WD41WGIR
2-meter repeater which
serves the Washington DC
area RTTYers and amateur
radio computer enthusiasts.
Just as the repeater oper
ates on two radio frequeo
cres to translate incoming
signals to the correct out
put frequency, the transla
tor modem changes incom
mg audio tones from origi
nate modems into answer

!
I

r,
~~~ Ie

,
T, IIER

-
,J, I

VHF/UHF ASCII RTT Y
In contrast to HF and

the 5T-6 can be modified
easily to handle both ex
i sting RTTY tones of
2125-Hz mark and 2295-Hz
space and 103n 13 tones by
retuning audio filters. Clear
ly. a co ntest of wills and
pocketbooks is in the offing
before this incompatibility
is resolved . OUf feeling is
that the old 17Q-Hz shift
should be kept for those
stations s t i ll running
6O-wpm Baudot and that
2ClO-Hz shift will be used for
11(). and 3OQ-baud ASCII.

ASCII RTTY via OSCAR
Satellites

OSCAR satel lites present
a special problem fo r
RTTYers for either ASCI I or
Baudot. The managers of
the satell ites do not l ike any
type of FM (such as FSK) to
be used because the signa l
has a 100% duty cvcle.
They prefer lower duty
cvcle signals that are keyed
on and off in order to keep
overall loading on t he
satellite within reaso nable
levels. Thus, any RTTY
modem for co mm un ica
tions via OSCAR satell ites
should be capable of on/off
key ing. Because of noise
characteri stics, for equal
results a good on/off-keying
RTTY demodulator needs
to be a bit more sophisti
cated than its FSK cou nter
part. for the 1980s, an
on/off keying capability
will be a must for RTTY
modems.
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DEBCO ELECTRONICS
P. O. BOX 9169 DEPT. K

CINCINNATI, OHIO 45209
Phone: (513) 531~4499

6 Digit LED display. 12 or 24 hour
format. Will operate 12 VDC or 12 VAC.
Accurate crystal time base. LED
d isplay tu rns off and on with ignition if
desi red. Kit is com plete wi th cabinet
and 4 way mounting b racket.
Model 2001 A $29.95

($27.95 in qtys. of 3 o r more )

Six digits LED clock . 12 or 24 hour
fo rmat. Attractive clear plexiglas
stand. Kit is complete including pre
cut and drilled plexiglas stand and all
hardware. Size : 6" H x4 -1 /3" W x 3" 0
Model 850 $29.95
MOdel 850 WT (Factory wired & tested) .. .
.... . ........ ................ $39.95
Now avai lable with GREEN LEOs
Model G850 $39.95
Model G850WT(Factorywired & tested) ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . .. $49.95

(10% off if you buy 3 or more)

Model 850

Model 2001

MOBILE CLOCK KIT

Easy to assemble and install , this kit offers options not
normally found in other alarm systems. Hidden switch
mounts under the dash . Kit has provision of sensors and
remot e cont rol switch. Prog rammable lime delays for ex it,
entry and alarm peri ods. Basic hook-up utilizes th e dome
light c ircui t acti vat ing when doors are opened . The alarm
will d rive a siren or pulse horn at a 1 HZ rate. Not prone to
false alarms due to reliable CMOS ci rc uit ry . No
external switch requ ired . Complete kit wilh easy to fo llow
inst ructions and diag rams.
Model ALR-1 $14.95
Model AlR~ 1 WT (wired & tested) . . . . . . . . . . . . . . . . . . $24.95

(10% off if you buy 3 or more )
TERMS: US & Canada add 5% shipping, handling & insurance.
Foreign orders add 10% (20'lV airmail). Orders under $20.00 add
$1.50 extra handling. COO add $2.00. Visa/Mastercard welcome.
Ohio residents add 4'h% sales tax.

Prices SUbject to change without prior notice. -"',

Mode/5314

6 DIGIT CLOCK KIT

VEHICLE INTRUSION ALARM

Enable your d igital c locks to run on DC power.
Model TB-1 $4.95
Model TB-1 WT (wired & tested) $9.95

CLOCKS & KITS

60 HZ CRYSTAL TIME BASE

12 or 24 hour formal. Six large .5"
d igits. 50/60 hz ope ration . Kit is
com plete wi th attractive plex iglas
cabi net.
MOdel 5314 $29.95

SEE THE WORKS CLOC K
Our Easiest Clock To Assemble

.... 318

- J.- ., -
--"="=""--- ----
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play with co mpute rs, but
a lso to st imu la te so me
co m pu te rists to become
hams.

The repe ater m o d em
translator descri bed above
has been in place since
Ma rc h, 1979. It is an inex
pensive way to permit use
of ex isting orig ina te-only
modems.•

WILl FF":'---
Exclusive cross over f requency range
3 Transmiuer/3 A ntenna Connectors.
OneSWR/ Power for theseriousamateur who operates all bands, HF
10450 MHz

INTRODUCTORY PRICE ONLY 5190.00
Serious Dealers List ing Available.

DOLLAR SAVERISPACE SAVER
WELZ SP-3oo SWR & POWER METER

1.8 to 500 MHZ/l W to 1 KW

1275 N. Grove St.
Anaheim, Cal. 92806

(714) 630-4541
NOTE: Price, Speci fications subject to change without notice and
obligation.

mercia I modem that should
not be a ttacked wit h the
so lde ri ng iron, t here is
another way to coax a mo
dem into orig inat ing tones
first. A simple switch in
se rted into the ca rrie r
detect line to enab le or
disable thi s fun ction is a
solution. Another one is to
use a 555 timer in an osci lla
tor ci rc u it to ge ne rate
2225-Hz tones to fool the
modem into thinking it is o n
line . These tones may ei ther
be hard-wired or acoustical 
ly co upled into the modem
during transmi t to ena b le
the o rigina te transm itte r. A
possible c ircuit is show n in
Fig. 3 and can be co nst ruc t
ed for less th an $2.

Conclusions

FCC approval of ASCII
will be a boon to amateur
rad ioteletype ac t ivity, espe
cia lly o n the V H F/U HF
bands. It shou ld help not
only to ge t bac k some
RTT Yers who drifted off to

...see List ot Ad'lert isers on page 162 73 Magazine· December, 1981 95



Louis A. Smilh /I N3BAH
RD #6, Box 479
Latrobe PA 15650

•

The Radio Shack
Pro-2002 Scanner

- a look at the Shack's latest

W he n a ny man ufac
tu re r bills a new rig

as the " ultimate scanne r,"
naturally I'm skeptica l. I've
seen severa l of the new syn
thesized re cei vers which
are prom oted as being ca
pab le of receiving every
thing under the sun. They're
usua lly re hashed versions
of the lower-priced rf pack
ages with some gingerbread
knobs and switches added
fo r co lor. These units are
a lmost invariably full of
bugs and prone to breaking
down about one wee k afte r
the wa rra nty expires, so
whe n Ra dio Shack a n
nou nced the introdu ction
of their new microproces
sor-based scanne r, I viewed
it with anxious, but cau
tious, optimis m.

The Realist ic Pr0-2oo2 is
Rad io Shack's latest addi
tion to its line of scanners
and is a replacement of the
Pr0-2oo1. It is cosmetica lly
similar to its predecessor,
be ing housed in the same
dimension case, but thi s is

where the simila rity e nds.
The 2002 is a totally new
concept for Realistic and
contains several features
unique in scanner technolo
gy. The rig is microproces
sor-based and all fun ctions
are accessed via the 30-key
front-panel keyboard. It
cove rs the 30-50 MHz VHF
low, 108-136 MHz aircraft,
138-174 MHz VHF-high, and
410-512 MHz UHF bands.
Fifty channel s may be
stored in five banks of 10
each, as well as five search
ranges, with individual de
lay, lockout, and priori
ty o pt io ns. Vo lume and
squelch rotary controls a re
large and conveniently lo
ca ted. logging indicators
are provided for easy return
to a d esired se tti ng. A
12-hour digital clock with
a m/pm indicator is becom
ing a standard feature in
programmable units and is
present on the 2002 . Other
useful functions are select
able scan/search speeds, di
rectional search, scan and
manual contro ls, external

speake r, antenna, and tape
out jacks. A 12o-V-ac cord is
built in and a jack for 12 V
dc is provided along with
cables and mobi le mount
ing bracket.

Due to the complexity
and uniqueness of the Pro
2002, I will attempt to cov
er its features and func
tions individua lly rathe r
than collectively.

Frequency Coverage
The 2002 has one of the

most enviable frequency
repertoires in the scanner
industry. Bands covered are
30-50 MHz in 5-kHz incre
ments, 108-136 MHz in 25
kHz increments, 138-174
MHz in 5-kHz inc rements,
and 410-512 MHz in 12.5
kHz increments. That's a
total of 4000 low-band,
1120 aircraft, 7200 high
band, and 8160 UHF chan
nels, or 20,480 discrete fre
qu encie s! Notice that
among these bands are in
cluded 138-144 and 41Q-420
MHz ranges, used by the US

Governmen t, which cannot
be directly recei ved by any
othe r comme rcia lly avail
abl e searching synthesized
scanne r.

Searching/Scanning
Functions

A maximum of 50 chan
nels may be programmed
into the memory of the
scanner. Channels are pro
grammed into the unit via
the J u-ke v co lo r-cod ed
fron t-panel keyboard and
a re sto red in banks of 10
channels. These banks may
be selectively scanned or
locked out during scanner
o pera t ion by using the ap
propr iate bank-select
key(s). Banks are labeled 10,
20, 30,40, and 50. For exam
ple, bank 30 would contain
c h a n ne ls numbered 31
through 40. In addition to
storing c ha nne ls t o be
scanned, these bank-select
keys also perform double
duty as keys for se lect ing
search ranges. Up to fi ve
ranges may be programmed
into positions S1 through 55.
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Both the speed and direc
tion of the searching may
be controll ed . To initiate a
sea rch, the user enters the
lower a nd upper search
limits of the desi red range
and selects eithe r the up
ward o r downwa rd d irec
tion . Di rec t io n may be
cha nged at a ny time during
the search. Search speeds
of 3 o r 8 cha nne ls/seco nd
may be se lected by using a
toggle-act ion push-button
control. O nce programmed,
search ranges remain mem
orized even when the unit is
turned off or unplugged ,
provided the s-v-dc backup
battery is installed. Ranges
may be se lected or locked
out us ing the bank/search
se lect keys . If two or more
sea rc h range s a re pro 
grammed and locked in, the
microproce ssor will search
through all ra nges sequen
tia lly. For example. if range
S1 is programmed to search
154-158 MHz and range 52
is programmed to search
453-456 MHz, the unit will
begin to sea rch at 453 MHz
after it has finished 154-158
MHz. If any othe r ranges
are programmed and locked
in, the searching will con
tinue through these other
ranges. Upon se arching the
last range in the sequence,
the unit will repeat the
search beg inning at the first
range. If only one of the
five ranges is programmed,
searching will repeat over
this range o nly.

Sca nning is cont rolled by
using keys label ed scan,
man ual, de lay, p riority, and
lockou t. Manua l c hanne l
se lection may be ac hieved
by eithe r stepp ing through
the c ha nnels wi th the
manual key or by se lecting
a part icular cha nne l with
the digital keyboard.

Lockout serves to elimi
nate a particular channe l or
channe ls from the scanning
repertoire. Delay is used to
add a three-second delay
onto se lec te d c ha nne ls
a f te r a transmission is
received and prior to the
resumption o f scanning.

The priority key is used to
assign priority sta tus to one
of the scanner's 50 chan
nel s. When a channel has
been given priority, thi s fre
qu ency is sampled once
every three seco nds. for a
period of 100 milliseconds,
regardless of other scanne r
activity. If a signal is re
ceived during the priority
sampl ing, the receiver im
mediately switches to th is
frequency for the duration
of the message.

The scan rate is select
able at either 3 or 6 chan
nels/second. For a rig with
up to 50 channe ls to sam
ple, this is too slow. Ideally,
the rates sho uld be select
ab le at either 15 or 20 chan
nels/second. With the ex
ist ing scan rate. however.
I've found it to be pract ical
to sca n no more than 20
cha nne ls (two banks) at one
time.

Miscellaneous Features
The digital readout dis

play is comprised of seven-
segment green LEOs and
provides information co n-
cerning whether the unit is
in the sca n, manual , search,
or program mode, if a chan-
nel is programmed with a
delay o r lockout, if the unit
is in the priority mode, and
which is the priority chan
ne l. Also ind ica te d are
whi ch c h a n ne l/se a rc h
banks are ac tive or locked
out. cha nne l numbers. and
a seven-d igit fr equenc y
readou t.

The freq uency display
also doubles as the readout
for the d igi ta l clock, in-
di cat ing hours. minutes ,
a nd seco nds . The clock,
whi ch o pe ra te s in the
12-hour mode. requires co n
tinuous ac o r de current to
opera te. Should power be
interrupted or cut off, the
display co ntinuously flash
es " EOO.oo.oo" until repro
grammed with the correct
time. The clock cannot be
programmed to autornati
ca lly turn the sca nne r on or
o ff at a desired time; it isn't
a clock-radio.

Should the user desire to
conserve power when oper
ating the scanner from a
battery, a switch is provid
ed on the rear panel to d is
able the clock. The clock
may be displayed anytime
sim ply by pressing the
clock key.

In order to stop the rig
during the sea rch mode, a
monitor key is prov ided.
This co ntro l also places a
particular frequency from
the sea rch range into a
special memory for future
reference or transfer to one
of the scanner's regular
channels.

A mobile mounting
bracket is provided in order
to permit installation in a
vehicle. A unique three
wire de power ca ble is also
included. co ns is ti ng o f
black, brown. a nd red leads.
The black ca ble is connect
ed to negative ground and
has an in-line co nnector for
easy removal of the scan
ner. Red is co nnected to
+ 12-V-d c c o n t in u o us
power source, and the
brown lead is connected
to + 12-V-dc accessory
fu se box terminal. (The
purpose of the seco nd
+12-volt connection is for
memory retention and
clock clrcuits.l

A single external anten
na terminal is provided ,
wh ich is a decided adva n
tage to the dua l VHF/UHF
inputs on previous Reali st ic
models.

Rf Comments,
Specifications

While the scanner is de
signed with both AM detec
tion and FM quadrature de
tector, the two circuits do
not fun ction simultaneous
lyon all bands. FM signa ls
are received on all bands
except the 108-136 MHz air
craft range, which is only
received in the AM mode.
The AM detector does not
function on any frequency
outside this band.

The Radio Shack Pro
2002 was added to its Real
istic line of scanners this

year and is a replacement
for the excellent Pro-2oo1 .
While the 2001 covered on
ly the conventiona l VHF
high/low a nd UHF bands
(FM o nly) with 16 cha nne ls,
it d id so with overall sen
sit ivity and audio cla rity
superior to the Pro-2oo2. O n
t he specification sheets.
both are listed as having t he
same sensitivity for VHF
high/low and UHF bands. In
o pe ra tio n, howe ver, the
2002 cannot receive a nd re
produce signals with the
same clarity as its predeces
sor. Moreover, when field
tested in mobile opera tion,
the Pro-2002 had a high
amount of static and igni
tion noise. Unde r the same
cond itions, the Pro-2001 re
ce ived very little such inter
ference. Another disturbing
point is the receptio n of im
ages and interference in the
VHF-high band, especia lly
in metropolitan a reas with
heavy signa l density.

It is un fortunate tha t,
with all the features the
Pro-2002 includes, the ri g
doesn 't have a better rf
package inside. If its receiv
er circuitry performed as
well as that of its predeces
sor, the Pro-2002 would be
supe rb. Nevertheless, the
unit's frequency cove rage
alone places it in a catego ry
by it self . and VHF- high
band se ns it ivity is very
good.

Should Rad io Shac k
choose to re-manufacture
the Pro-2002 and improve
the VHF-high image re jec
tion, UHF sensitivity, and
scanning/sea rc hing ra tes,
the results would be trul y
a p prec ia ted by ser io us
monitor enthusiasts. Suc h
a revamping was done by
Radio Shack under simi
lar c irc u ms ta nce s with
the DX-300 c o mmunica
tions receiver.

The Pro-2002 program
mable AM/FM scanning
receiver is available from
Radio Shack, One Tandy
Center, Fort Worth, TX
76102. Reader Service num
ber 479.•
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0 • Workin9 a
DX station? No
Keeping a
SKED? No
Rag
chewing? No

WB6YXY is completing the final phase in the stringent quality control
procedure that every Cubic Communications product goes through: An
On The Air Test!

We are not content to accept the fact that each transceiver goes through at
least 30 quality control checks during manufacturing, or that each radio is
given a 72 hour Burn-In, or that every transceiver must pass the torture of
the Shake Table. We at Cubic reel that the ultimate test is to put each unit
on the air and have it put through its paces by one of many hams on our
staff. We could, as many of our fine competitors do, only warehouse & re-ship
to the dealers with the hope that the equipment will work. That would be
cheaper. However, Cubic Communications is building equipment for hams
by hams and when one of our staff has a QSO with a Cubic owner, they want
to feel confident that everything that could be done, was done to assure
sat isfact ion.

til CUBIC COMMUNICATIONS
A ",.",IM, 01 1M> Cuo., Co'po,.r.o~ I.md~ 01 comp,on...

305 Airport Road, oceensoe CA 92054 (71 4) 757·7525 ..70
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• C U.IC

Dual VFOs Give You 1\\'0 Radios for the Price ofOne!

IF Passband Tuning not to be con- Full or Semi CW Break-In
fused with ineffective " IF shift .. ~ E.~~,tl2b ,c~,~~!~!t~ ~o~n~~ATI ON S

305 Airport Road, Oceanside , CA 92054 (714) 757-7525

•
0 0

power (calibrated in watts PEP),
reflected power, or ALC level in
transmit

Military Quality PC Boards of dou
ble sided, plated through glass
epoxy material

Modulated Construction with PC
boards and assemblies intercon
nected by plug-in strip line and
coaxial connectors. Chassis and
cabinet are of rugged steel con
struction

Call or write for a Free Brochure

III

serectaore hard/soft keying
makes the difference in pile up

Continuously Variable AGC lets
you hear the weak signal which
would normally be masked by
strong adjacent channel inter
terence

Logrithmic Speech Processor

AF, RF and IF Gain Controls to
provide an infinite selection of
receiver dynamics

4 Function Meter reads "8" units
in receive, and seiects forward

Complete System 103

o ¢

Tunable Notch Filter when com
bined with passband tuning ,
provides the ultimate in removing
interference

Utilizes an 8 pole filter which is
continuously variable for either
high pass or low pass.

CW Crystal Filter (optional),
400Hz e-cole

Unique Visual Display of
Passband

External Receive Antenna Jack
allows separate transmit and
receive antennas

Competitively priced , quality
American design and construction
by Cubic ... a leader for 3 dec
ades in defense and commercial
electronics

Features:
AJI band coverage including WWV
and the new WARC bands

DUAL VFO's each provide com
plete band coverage. (You are not
limited to a single memorized fre
quency)

235 Watts input, SSB and CW on
all frequencies

PSU"6A
Power Supply/Speaker

ASTRO 103
Transceiver

1500l-A
1500 wauuoear

Amplifier

ST-28
2kW Antenna Tuner



Carl C. Drume/ler W5/1
5824 NW 58 Street

Wan Acres OK 71122

An Easy L-Meter
- you'll need a frequency counter

Fig. 1. Colpitts oscilla to r. Any high-beta NPN trans istor
should prove to be a rel iable oscilla tor over a wide frequen
cy range.
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Here are the simple math
emat ica l steps to follow in
the computation of internal
capacitance:

Average a stack of these
and you have a figure that
quite probably is reason
abl y ac cu rate.

4111f 1l C = 1
C= 1/411lf 1 l
C= 1/394 78f' l

for the internal capaci tance
of the osci llator circ uit .

let an inductor marked
47 J1H be attac hed to the os
cillato r and the result ant
freq uency be recorded (in
MHz ). Presume it to have
bee n 1.032 MHz. Then, to
have ca paci ta nce asce r
ta ined in picofarads, CpF=
1 /39.478 x (1 .03 21 ' x 47
x 10 - t

=( 1 x 1 0 ' )/ 3 9 .4 78 x
1.065 X 47
= (1 x 10' l/1 976
= 0.000506 x 10' = 506.

Repeat thi s opera tion for
a number of marked induc
tors and then average the
results. In my case, t he av
erage was very close to 500
pF, which seemed to be a

If you have an induc to r
of known va lue, this is a
one-shot act ion. However,
if yo u don't (and mo st of us
don't), yo u can do a fairly
accu rate jo b by averaging a
number of marked induc
tors. That's what I did. My
hell box delivered up a num
ber of rf chokes marked 47
~H and 56 ~H . In turn, each
of t hese was attached to
the inductor te rmina ls and
the resu ltant osc ill ator fre
quency was measured by
the frequency coun ter. By
presuming a n accu rately
marked inductor, one can
compute a presumed value

give you room to spare. In
terna lly, the 9-V battery
sha res space with osci lla tor
com po ne nts . Exte rna lly ,
the front panel hol ds a
push-to-make momenta ry
contac t switch and a pin
jack for bringing out the rf
signa l. On top is a pai r of
binding posts for a tt aching
the inductor to be mea
sured.

To use it, co nnect a
counter to the rf output pin
jack , Then ca li brate the os
ci ll ator.

..

As built by N5CC, the os
ci llato r s its in a 12 .5
cmX 8.75 cmX7 em (S" x
3" x 2.75") cabinet . The
Radio Sha ck 270-251 will

Thi s osci lla to r, wh ich
sho u ld have ex cellen t
sho rt-te rm stab ility and
good lo ng-te rm stabil ity,
needs on ly the usual care in
constructio n. The two fixed
capac ito rs, constituting the
co mbinat io n reactance-di
vidi ng network and capaci
tan ce portion of the lC cir
cu it, sho uld be silver-mica
or, preferably, pol ystyrene,
for best sta bili ty .

wh ich shows the schematic
wir ing di agram , will revea l
a si mple Colpitts oscill ator.

i
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T he measurem ent o f
sma ll val ues of ind uc

tance often is d ifficult with
o ut specia li zed (and expen
sive) equipment. If, though.
you have a frequen cy count
er, a handfu l of commonly
available pa rts, and a bit of
ambi tion. the undertaking
is much simplified. If you
have a simple ca lcula to r,
the ma th takes o nly sec
onds.

The idea is not mine , It
came from Will iam Huff
man NSCC, who asked me
to prepare an articl e on t he
subject. Bill built the an cil
la ry device to be used with
a counter. The design is
straigh tfo rwa rd and its co n
st ruc tion sho uld present no
problem. A glance at Fig. 1,



lead fro m counter to osc!l
la tor affects freq uency, so
it shou ld be precisely the
same from calibration to
use .

Note th at the accuracy
of inductor measurement
hinges upon two fa ctors:
the accuracy of t he fre
q uency counter and the
prec ise knowledge of t he
ca lib ra t ing inductor. The
former shou ld present no
prob lem, but find ing an in
d uctor of an exactly-known
value is not easy! Tak e co n
solation in the fact t hat its
use is req uired only once! .

The developer, N5CC, tee
ommends t ha t seve ral o scil
la to rs be used for en larging
the range of inductors to be
measu red . His prototype,
which has 1000-pF ca pac i
to rs in the l C circuit, works
best in measu ring low-value
inductors. He suggests the
use of 10,OOO-pF capacitors
for indu cto rs in the 1-m H to
1-H range .

WHY G ET O N FAST SCAN ATV?
• You carl serld broadcast quality video of home movies. video

tapes. computer games. etc. at a co st that is less than sIO$Ca n.
• Really improves public service commUnicatlOrlS fo r parades,

RACES. CAP searches, weather watch, etc.
• OX;$ abou t th e same as 2 meter simple" - 15 to 100 m iles.

A LL IN ONE BOX
Te ·' T ra nsm itte r/ Conve rte r . ...
Plug in camera, ant., mtc , and TV
and you a re on the a ir. Contains
AC su pply , T /R sw, 4 Mod u les
belo w $ 399 ppd

PUT YOUR OWN SYSTEM T O G ETH ER

T XA5 ATV Exciter contains
Video modu lator and "talo n 434
or 439 .2 5 mHz . A ll modu les
wired and tested ..... $ 89 ppd
PA 5 10 Wa tt li near matches
excner fo r good co lo r and so und.
This and all mod ul es run on
13.8 vdc $89 pdd
T VC·2 Do w nconvert er tunes
4 20 to 4 50 mH z. Outputs T V
ch 2 or 3. Co nt a ins low no rse
MR F90 1 preamp $ 5 5 ppd

PACKAGE S PEC IA L all FMA5 Audio Succanter adds
standard TV sound to the

four m o dule s$249 ppd pic tu re $ 29 ppd

S E ND SE LF-AD D RESS ED STAM PE D E NV ELO PE
FOR OUR lATEST CAT A LOG INCLUDI NG :

Info o n how to b est get on ATV . m od u les fo r the builder.
com p let e units, b &w and color cam eras, antennas, monitors.
etc. and m ore. 20 years experience in ATV .
Credi t card o rde rs ceu 121 3) 447 -4565 . Chec k, Money
Order o r Credit Ca rd b y ma il. !!'!'!9!"

FAST SCAN ATV

reaso nable value cons ide r
ing the components in t he
osci llator c ircu it.

Going back to our o rigi
nal formu la and using f in
MHz, l in Henrys, a nd C in
picofa rads , we see that:

LH =1 /4n f l C
LH= 1/39.478 f' 500
LH=1 /1 9 739 f'
LH=0 0000506/f ' ·

Now le t's put an inductor
marked 56 IAH, 5% , in the
o sc ill a tor . It s fr e q uency
m easured 0.9648 MH z .
Dro pped into the formula:

LH= OO506/(0.9648)סס.0 '

LH= OO506/0.9308סס.0

LH = OO543סס.0

l folH = 54.3

If we presume the ind uc
tor was correctly marked,
the accuracy of t he fo rmula
is confirmed , All you need
t o rem embe r fo r f ut u re
measurements is one con
cise formula:

lfolH= 50.6If~MH l ·

There are a fe w preca u
tions to be obse rved . The

JJd4J:
.... See usr of Ad"erOu rs on page 162 73 Magazine · Dece m b er, 1981 101



2 Meter Crystals - $3.95 each
(10 or More - $3.50 each)

Quick Delivery

$119.95

RAC

TRAC·ONE + DELUXE
CMOS KEYER

.... 4 18

201-469-1219

Rolin Distributor.
P.O. Box 436 Department 7
Dunellen, N.J. 08812

WE'RE ROLIN
IN CRYSTALS!

We Stock Crystals For:
Clegg Drake teem
Kenwood Midland Reglmcy
Standard Wilson Yaesu
Lafayette Tempo VHF Eng

(We Also Accept Orders For Custom Crystals.)

Model TE 424

Model TE·464

$89.95
Features:

T::"l' . 0 ••

TRAC·ONE CW
PROCESSOR

• True CW signal reproduction -Single signal re~ep
nco

'Removes all CRM and QRN
'Digs out CW signal, decodes it with Phased Lock
Loop Tone Oecode r tMn eeoeocucee it with lu ll op
erator conl,ol O_er Gain, F' eq, Tone, Delay.

•All conl rois on Iront panel
• Freq control _anabie 300 Hlto 2SOO Hz 1'1,11malch
any "ll-

'LEO flashes du ring decode, operalion
' Operates in line wilh rig audio-leave in line on
OFF/BYPASS

' Buil t-in speaker
'Headphones jack rear panel
•aeuerv 0' AC-adaptor, 9 VOC operation ... 76

SEND FOR BROCHURE ON OUR FULL PRODUCT LINE

ELECTRONICS, INC,
1106 RAND BLDG.

RA C BUFFALO, NY 14203
(716) 852·8188

' True CW signal reprod ucti on - Single signal recep·
hen

·Remo_es all QRM and QRN
' O,gs oul CW signal, decodes it With Phased Lock
Loop Tone Decoder lhen reproduces it wilh full
operator control over Gain, Freq, Tone, Delay.

•All controls on front panel
'Freq control _arlable 300 Hz to 2500 Hl will match
any "g_

'LEO flashes during decoder operation
·Operates in line wilh rig ecoo-ceeve in line on
OFF/BYPASS

' Buil t in speaker
' Headphones jack rear pane l
'Battery or AC·adaplo" 9VOC operation

PLUS:
• Delu xe CMOS Keyer -"State-of-the-art" CMOS cit
cuitry

·Self -completing dOIS and dashes
' Bol h dot and dash memory
'Iambic keying with any squeeze paddle
'5-50 w.p.rn.
'Speed, Volume, Tone, Tune and Weight controls
'Sidelone and spea ker
' Semi-auto sw'lch for bug or straight key
•Oll luxe Quarter.inch jacks for keymg and output
· Keys grid block or solid state rigs

Features:

Free 'Tech-Data' Flyer

CLIP AND MAIL COUPON TODAY TO:

POLY PAKS. INC. ....58
e.o. Bo~ 942, S112
S_ Lynnfield, MA 01940 1817) 2"5' 3U'

RUSH ME YOUR FREEDISCOUNTCATALOGI
NAME: _

ADDRESS: _

CITY; _

STATE: ZIP: _

n

IRON POWDER and FERRITE PRODUCTS

AMI~~_ ~".
Fast, Reliable Service Since 1963

Small Orders Welcome

•

C-7800
450MHzFM

SAVE $100

Toroidal Cores. Shielding Beads. Sh ielded Coil Forms
Ferrite Rods. Pot Cores. Baluns, Etc.

480 channets 438-449.975 d l~ lded Into 12 steps of 1
mHz,each sea nned at 25 /50 KHz interva ls sea rchlng
for busy or vacant channels. Two priority channe ls
Program &scan anv 5 freqcences. Memory back -up,
lor 101'1 output. M,C, with up/down treq. contmt. Four
LED readout & 9 LED S/RF meter. 6'4"1'1' 2l',"h'
6"'i "d, 6\1, lbs !l8v @ 4 '~ A, With mob, mt.. &cord

Regular $49995 - Sale $399"

AMATEUR
ELECTRONIC SUPPLY®

4828 W. Fond du Lac Avenue
Milwaukee, Wisconsin 53216

Phone: (414) 442-4200
Wisconsin WATS: 1-800-242-5195

Nationwide WATS: 1-800-558-0411
AES s,.""h sr_ In, Clearwater, FL ·

Orlando, FL . Wick-Iille, OH · Las Vegas. NV

12033 OTSEGO STREET, NORTH HOllYWOOD, CALIFORNIA 91607

~ STANDARD.
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Karl T. Thurber, /r, W8 F>::
317 Poplar Drive
Mi llbrook AL 36054

A Quad for Two Meters
- the Palomar portable power picker-upper

Portable two-meter quad from Pa lomar Engineers.

104 73 Magazine. December, 1981

For the most part, we
take the ease and con

venience of two-meter FM
ope ration for granted .
Since it's possible to access
a repeater in many areas
with almost no antenna,
there's a tendency to let the
repeater do all the work,
just getting by w ith an abso
lute minimum for a port
able o r mobile antenna 
rubber duck, quarter-wave
whip, or the l ike. This ap
proach works most of the
time, allowing casual oper
ation through repeaters,

but often fal ls fa r sho rt of
provid ing really good per
forman ce when working
simplex and when used un
der demanding condit ions
of rough terrain, contest
competition , and poo r
propagation paths.

If your fancy turns to
backpacking, mountaintop
ping, and sim il ar ham pur
su its, the added forward
gain and physical selectiv
ity offered by a small beam
will reap handsome div i
dends. Most apparent wi l l
be the improvem ent in

/
/

/

tran smitted and received
signal levels, but-very im
portant to whose who regu
larly operate from the high
er elevations - the " physi
cal selectiv ity" (f ront-to
back and front-to-side d is
cr imination) offered by a
beam will make such opera
t ion a great deal more or
derly, reducing the tenden
cy to key up several repeat
ers simultaneously and sort
ing out signa ls on the popu
la r simplex frequencies.
One of the most su itab le
antennas to do these things
is the quad.

The quad is pri mar ily
considered an antenna for
the HF bands, with its as
se rted element-for-e lement
superio rity over the vag!
and its potential for use of
low -co st c o n st r u c t i o n
material s. But the quad is a
good performer on any fre
quency, and in recent years
has received increasing at
tention as an effective and
effic ie nt VHF and UHF
antenna.

There are a number of
reasons for looking at the
quad for VHF/U HF use. The
antenna can be buil t of in
expensive and easily-ob
tained materia ls, and its
performance can be equa l
to or better than other ar
rays of comparable size.
Adjustments for resonance
and feed point impedance
matching are easily made,
and t he antenna readily
lends it se lf to st ack ing
either side by side, or one

above the other, as with
vagi arrays, Too, the quad is
a relat ivel y broadband an
tenna, making it particu lar
ly use f u l on the wider
VHF/UHF bands.

The basic quad cons ists
of a fu ll -wavelength d riven
loop and a refl ector, which
is cut about 5% longer than
the driven element and
spaced between 0.15 and
0.25 wave length. Clo sed
loops can also be used for
the di rectors, in which case
they are made 5% shorter
than the driven element.
Any reasonable number of
directors can be added, un
til the antenna becomes too
bu lky and unw ield ly and a
point of diminishing return s
is reached .'

As a rough gu ideline,
when compared with the
half-wave d ipole, the two
element quad shows a gain
of 6-7 dB, as opposed to
a 5-dB gain for a two-ele
ment yagi. The three-ele
ment quad (reflecto r ,
driven element, and one d i
rector) is capable of about a
1G-dB gain , wh ile a f ive
element quad -generally
considered impract ical at
HF frequencies except by
the hard iest " antenna fa rm
ers" -check s in w ith a gain
of13 dB.

'For a specialized discussion o f
the quad on the higher bands,
refer to the RSGB VHFIUFH
Manual, by D.S. Evans G3RPE
and G.A. Jessup GBJP. A Briti sh
publication, the book is readily
available in the United States.



Besides the plain-vanill a
quad, there a re se ve ra l spe
c ialized c o nf ig u ra t io ns
popu la r on VHF and UHF.
The so-ca lled Swiss Quad,
pionee red by HB9CV, is a n
al l-meta l, mechan icall y-ex
ce lle nt, all-dr iven array ha v
ing a radian pattern com
pa rable to that of the ord i
na ry quad . The expanded or
hi-square quad is a takeoff
on the basic configu ra tion,
in which di me nsions are ex
panded to two wavelengths
for each loo p (fo r added
gain); d imens ions a re sti ll
practi ca l e ven on th e
lowest VHF band, 6 meters.
The Super Quad desc ribes
virtu ally a ny combina tion
o f sta nd a rd (o ne -wave
length) or e xpanded (two
wavelength) quads stac ked
in various a rrangements to
yield very high gain figures.
Fmallv. the Quagi. wh ich is
a hy brid a ntenna ble nd ing
features of both the quad
a nd yag i into a sing le de
sign, uses a sta nda rd one
wa ve length quad d riven
e leme nt and reflector in
combi natio n wit h dipol e
(yagi) di rec tor eleme nts .
The re sult is a n a ntenna
boasting high gain, simpli
fied construct ion , and easy
feedpo int matching.

Regard less of type, sim
ple quads sca led to VHF
a nd UHF dimensions a re in
c reas ingly popular in moun
taintopping, Field Day,
backpacking, a nd portab le
opera tion fo r reasons of
economy, bandwidth, high
ga in, portab ility, a nd rel a
tive ease of const ruc tion.
An interesting comme rcia l
two-meter po rta ble un it 
perhaps the fi rst co mmer
ci a lly produced -is the Pa l
oma r Engineers colla psi ble
q uad . Desig ned partic ula rly
to extend the range of low
power two-meter tra nsceiv
e rs by providing the gai n
and front -to-hack discrimi
nation of the two-element
quad, it is a good cand idate
for se rious in-the-f ield work
when one woul d like to
have the effecti ve gain of a
linear amp li fie r but without

be ing sadd led with addi
t ional battery power a nd
weight requireme nts.

The Pa loma r design is
based on one of the severa l
portable quads described
by RJ. Decesari WA9GDZ/6
in the September, 19BO,
issue of Q S T,l The Palomar
a ntenna , p resented as a
good alternative to a sta n
da rd a-element vagi. is ca
pab le of up to 6 dB fo rwa rd
ga in with an e xce lle nt front
to-back ratio .

The origina l WA9CDZ/6
designs were the results of a
quest to construct a high ly
porta ble (non-yagi) antenna
that packed a substantial
gain into a sma ll pack age;
efforts to design a co lla psi
ble vagi had proved overly
large and cumbe rsome. Sev
eral alternat ive des igns were
bu ilt, some with 45-degree
di agonal pol arizat ion for
good com p a t ibi li ty with
both FM (v e rt ic a ll y
pola rized) and SSB/CW (hor
izontally-polarized) modes,
and some with stra ight ver
t ic al polarization . O ther
model s were bu ilt that used
different methods of keep
ing the quad space rs e rect.
The Decesari a ntennas can
be made from a ny of seve ra l
hardwood, p lastic, and Plex
iglas t material ; the loops
a re constructed of copper
wire .

Pa loma r Engi neers a re
the exclusive manufacturers
of the patented z-meter ve r
sion, which is based on the
Fig. 7 design in the QS T
art icle .

The antenna uses quad
d rive n-element, re fle c tor ,
and spac ing dimensions op
timized for 146-MHz opera
tion, with the feedpoint a t
o ne side of the driven ele
ment to yield a ve rt ical po
la riza tio n c ha racte ris t ic for
FM work. These figures work
out to a dri ve n e le ment
about 1 .72' o n a side, a re
flector 1 .80' on a side, a nd

' peceeen. R.J . WA9GDZ!6. " A
Portable Quad lor 2 Meters,"
QST, September, 1980.

a n element spaci ng of about antenna 's superio r pe rfor
16". In thi s design, the ele- m an ce was qui ckly noticed
ments a re made of #1B pvc when making comparison
hookup w ire , the quad c hecks between it and a
"spide r" is lucite. while the SIB-wave whip, when driven
space rs, boom, and mast are by a two-Watt handle-ta lk ie
of wooden dowe l construe- (HT). When using severa l re
t ion. The storage conta in- peaters 25-35 miles distant.
er/support is fabr icated the H'l-mounted SIB-wave
from ca rdboa rd and has a resulted in ma rgina l perter
va rnish coa ting. The anten- ma nce on both transm it
na use s knurl ed b ra c e and rece ive, while use of
thumbscrews to hold the the quad made o pe ra tion
s p a c e rs in pl a c e . Fou r into several of these repeat
wooden spokes a t the bot- ers al mos t full qu iet ing.
tom of the sto rage contai ner When the q uad was co m
fo rm a sta nd to provide sup- pared with the HI' s stoc k
port fo r the a ntenna, both to rubber duck , there was
keep it steady a nd to pre- hardly any comparison a t
vent its blowing over (moun- all : Some re pea ters that
ta intopping, you know!). To were ma rginal ly readable
aid in 50-O hm feed lin e on the rubber d uck were
ma tc hing, a match ing stub ve ry nearly full q uie ting,
and trimm er capac itor a re a nd it was often possibl e to
provided. access machines t ha t were

At pre sent, the a nte nna is un usable be fo re because of
so ld fully assembled. Ac- inadeq ua te signa l st rengt h
cording to Jack Althouse from the HT.
K6N Y o f Palomar Engr - Wha t a bout sw r? We
neers. they plan to furnish found that the sta nd ing
them unassembled in the wave rati o was qurte ac
future . Also ex pected a re cepte ble across the e nt ire
some c ha nges in mechani- frequency ra nge covered
ca l de tail s to lower the cost. by the anten na . Sw r a t the

We found the a ntenna to design center frequenc y of
be a n ingenious one, cer- 146 MH z ran about 1.1 :1
tainly worth cons ide ra t ion and c ha nged a lmost imper
by the se rio us backpacker , ceptib ly over the 144-1 48
to whom portab le means MHz range. These measure
just that. When col la psed, men ts were made without
the a nte nna folds com- a ny pruning of the antenna
pletelv into t he storage con- o r adjustment of the match
tamer/support tube , with ing stu b . Being very broad
the spacers fo lding a long banded. it' s unlikel y that
the lo ngitud ina l axis of the a ny ad jus t m e nts would
boo m. O vera ll weight is but have to be made.
1-1 /4 pounds. W e did con- We found the little quad
side r the a ntenna stand to to re present a novel idea as
be a bit on the fragi le side, far as VHF a ntennas go. It's
so one must take ca re in a high ly co mpac t but prac
ca rry ing it, in its rnstalla- t ical package especi ally
tion , and in its use . suited for o n- the-go o pe ra-

Although rigorous anten- tion . Perhaps a bit dear at
na pattern a nd gai n tests $87.50. bu t with the price
were not performed, the subject to downwa rd revi
porta ble a ntenna e xhibi ted sian when the a nte nna be
a marked forward gain and comes ava ila ble as a kit, it's
f ront-to-beck rati o. These a ve ry nice range-extend ing
c ha rac te rist ics were clearly accessory to have and use.
ev ide nced when working W ho says hiking ca n't be
through re peaters o uts ide fun ?
the local a rea, where rotat- For more info rma tio n,
ing the antenna produced contact Palomar Engineers,
the anti cipat e d s ig n a l Box 455, Escondido CA
stre ngt h c ha nges. The quad 92025. •
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ACK RADIO SUPPLY COMPANY
310 1 4th Ave. South
Birmingham, AL 35233
(205) 322.Q588

AMATEUR ELECTRONIC
SUPPLY

1898 Drew Str..1
Clearw ater. FL 33515
(813) 461·4261

AMATEUR RADIO CENTER
2805 N.E. 2nd Ava.
Miami. FL 33131
(305) 513·8383

BRITI'S TWO·WAY RADIO
2508 N. Altanl. Rd.
Bellmount Hltl l
Shopping Center
Smyrn• . GA 30080
(404) 432·8006

GISMO COMMUNICATIONS
2305 Cherry RO.d
Rock Hill, SC 29130
(803) 366-7157

MADISON ELECTRONICS
1508 McKinney Ava.
Houston. TX 77010
(713) 6S8-(l268

N & G DISTRIBUTING CORP.
7201 N.W. 12th Slr" t
Miami. Fl 33126
(305) 592·9685

RAY'S AMATEUR RADIO
1590 US Highway 19 South
Clearwater. Fl 33156
(813) 535,1416

AGl ELECTRONICS
13929 N, Central EJ.pwy
S... i le 41 9
D. ttas. TX 15243
(214) 699·1 081

AMATEUR ELECTRONIC
SUPPLY

621 Commonwe.lth Ave.
Orlando. FL 32803
(305) 894-3238

SOUTHERN UNITED STATES:

Wnle today for HAL's latest

Call Or Slop-In Ilnd S••
Hill Equipm.nl III Your
Favorite Amateur Dealer .

WESTERN UNITED STATES:

KRYDER ELEC.
G_vetown N. Shopping Ctr .
2810 Maplecrest Rd.
Fl. W. yne, IN 46815
(219) 4&4·4946

THE HAM SHACK
808 N. MaIn 51.
Eunlvilte, IN 47711
(812) 422~231

HOWl
HAL Communications Is Proud
To Announce That Our
Amateur Radio Produds Are
Being Stocked At The
Following Leading Amateur
Dealer Stores:

AMATEUR ELECTRONICS
SUPPLY

28940 Euc lid Ave.
Wickliff., OH «092
(216) saS-7388

AMATEUR ELECTRONICS
SUPPLY

4828 W. Fond eu Lac Ave.
Milw. ...k... WI 53216
(414) 442·4200

OIALTA AMATEUR RADIO
SUPPLY

212 · 481h Sireet
R.pid City, SO 57701
(80 S) 34U1 21

UNIVERSAL AMATEUR RADIO
1280 Ald. Drive
Reynoldsb... rg, OH 43068
(614) 868·4261

HAM RADIO CENTER
8340·42 Olive Blvd.
St. Louis, MO 63132
(314) 993·6060

ELECTRONICS INTER·
NATIONAL SERVICE CORP.

11305 Elkin Street
Whe.lon, MD 20902
(301) 946-1088

MIDWEST UN ITED STATES:

EASTERN UNITED STATES:

HENRY RADIO, INC.
2050 S. B...ndy Dr.
l OI Anoelas. CA 90025
(213) 820-1234 RTrY catalog.

l
H A L COMMUNICATIONS C O RP.
Box 365
Urbana, Illinois 61801 ... 3<l~
217·367·7373

AMATEUR ELECTRONICS
SUPPLY

1012 N. Rancho Drive
las Vegu, NV 89106
(102)641·3114

CW ELECTRONI CS
800 Lincoln St reel
Denver. CO 80203
(303) 832·1111

INTIMIDATED BY
MORSE CODE?

THE NEW AEA
MODEL MT·1
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN TO LEARN.
KT·7 Computerized Keyer With
All Features of Above Trainer
is Also Available in Same
Package

• Automatic Speed Increase, User May Program: Starting
Speed, Ending Speed, Practice Duralion; 5 Letter code
Groups or Random Space; Common or All Characters.

• Precise Speed Control 1 to 99 WPM (Tail or 10 Your Exac t
Requirements).

. 24,000 Charac ter Answer Book Available For 10 Start ing
Pos it ions.

• Random Mode For Practice (No Answers).
• Operates from 12 V.D.C.

Derrick Electronics
714 West Kenosha Broken Arrow, OK 74012 Toll Free 800-331-3688

A EA Brings you the
Breakthrough!
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HAM HELP
I am in need of a schematic

and/or operat ing manual for a
Morrow MB-6 receiver. I'll pay
postage and copying co sts.

Steve Stout KA5CRIf9
1537 Winslowe Or. " l -B

Palat ine IL 60067

I am looking for a cabinet with
legs for a Tempo One. I am will ·
ing to pay a reasonable amount

lor it and the cost 01shipping.

In additio n, I am looking for a
manual or copy of same lor a
Heathkit Model G[).lB grid-d ip
meter. I w ill pay postage and
return original since I can copy if
you cannot. Thanks.

Doug Applegate KA8BDC
9848 Reynolds Rd. NE

Newar1t OH 43055

I need schemat ics , service
manuals, o r connect ion instruc
t ions for an Akai VC100 TV cam
era (s f n US1115-9078) and
VM 10Q monitor (sIn U51115
9078). I will pay postage both
ways o r Xeroxing costs.

Peter Z. Simpson KA1AXY
18 University Dr.

Natick MA 01760

I need any info you may have
on modif icat ions to the Heathkit
5 8·303 receiver and 8B·40 1
transmit ter . I also would like to
know il anyone has built a con
verter lo r the 8B·303 for the

swac ba nds (9.5, 11.5, 17.5
MHz, etc .). I'll gl ad ly pay for any
photocopies sent. Thanks.

Thomas W, Gales A85G
Rt. 1. Box 572

Deville LA 71328

I would li ke to contact anyone
wh o is using Ihe xrtex MR5-100
RTIY·CW computer interface. I
am having trouble with the unit
and I would like to be able to
hook it to my H-8 or my H-89
(preferably the latter).

Robert W. Sloat K4VGN
PO Box 05-37
Tlce FL 33905

AR
Technica l
Produc ts
COIP

Box 62,
155 $ .Bat.. St..

BirmIngham, Michigan 48012
Talaphontl 3131644-5698

MODel III

26-1061 41( 1•• • •• • • • • 5609.00

26.1062 16K 111 00

26-1066481( III

2 Drives, RS232 .•••••• 2069.00
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TRS-80®DISCOUNT
BUY DIRECT

W e Corry the fu ll line o f TR $-80 Co mputers. All

o ther soft w a re. furnitu re , and a cce ssori e s at dis 

count from cata log pr ice . We stock m ost items

to a ssure you fast d e live ry and save you money .

WRITE FOR A FREE CATALOG

1·800·841·0860 Toll Fr•• Ord.r Entry
MICRO MANAGEMENT SYSTEMS. INC.

OIPT. N° · 1 3
oo_rOWN PlA,Z... SHOP.. ING ( l NTE I

115 C Sl(ONDA,VE , S,W, .... 313
c...110. GlOIGI'" 31128

G'" I EXPOllT ..t+ONE NO 19121 311. 1110

• ALL DATONG PRODUCTS CARRY A 90 DAY WARRANTY
• VISA - MASTERCHARGE WELCOME

------

MODEl II

'611 00 DISCOUNT
Off List

64K 1 DRIVE 53288.00
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WHAT IS AN AUDIO sn TIER?
~ buy a Datong audIO 'oIl...-'
you can gel QItIer audIO""'" 10<
hall "" l"'OI?
To __ lI'IlS you IIrsl _10
....... iOlh ....""_u_'-'..
can..-.~ _dOwn 10 .
~0I1.' sard.~ of
par'I$ (>-Iy by~ -.
..... can you rnRl<.. an " "'"
ll8I;I$IOn Tl'lII mea",~ - . _

lealures. pertormarcean:! qu,olffy. ~ "-
you _tor OUr """ 01111_~
and compa rl our PfOOUC!S With tr>9 ModI!I Fl i
compel,I"" you woII SIIII Inal 'ea lly the rll '. ""'.... lIy no compe lltlon
al OUt cI'oolIRn Ilan(la,(j aT perlormance
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Hand-Held to Mobile and Back Again!
Simply plug in your Icom IC-2A and your synthesized portable becomes a 25W
synthes ized mobi le rig - take it out aga in , all charged and ready, when you wan t
hand-held operat ion,

RF POWER
The Power Pocket accepts any vers ion of
the IC-2A, appl ies its ou tpu t to a wideband
rl amplif ier, and delivers 25 watts to your
mobile anten na. Mobi le talk -out power!

AF POWER
The Power Pocket provides 2* watts of
aud io outpu t and a 4-inc h speaker so
that messages can be heard above road
noise, even w ith the w indows down . Also ,
by using the Power Pocket 's aud io ampli
fier, you can operate the IC-2A at low
vo lume - thus tower drain on the power
pack.

CHARGING POWER
The Power Pocket accepts and charges
all Icom battery packs. Its spring -loaded

I<:om and IC-2A are lr-.na'u 0 1 I<:om Amer M;& Inc:
Povve ' Pockel and VoCom a' e I radem a,k 5 0 1YoCom
Pro<!u<:11 CO'poraloOn • 1981 by YoCom PrOdu<:11 Corp

c harger pocke t adapts to short o r tall
packs. assuring firm. positive contact for
proper charging . The cha rg ing function
has its own independent switch and indi
cator, so that you can charge the pack
whether or not the ampli fiers are tu rned on.

MIC PREAMP
The Power Pocket is compatible with any
stan dard mobi le microphone, than ks to
its mi crophone preampli fie r. It is also com
patible w ith the Icom speaker/ rule th rough
jacks on the fron t panel.

Let Power Pocket add full mobile capa
bili ty to you r hand-held IC-2A portable.
Contact VoCom for the name of the dealer
nearest you.

VoUom
PRODUCTS CORPORATION
65 E. PALATINE AD. I PROSPECT HE IGHTS. IL 60070

(312) 459-3680
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o
Loud and Clear.

The Portable /fA L Telereader CIVR-685A.

Now RTTY can hit the road with you. when
you take along this portable telereader from
IIAL.

IIAL offers the smallest RTTY lerminal
you can find. It's easy to pack and go - on
long drives, camping trips, hoatinu, any
where aW3)' from home.

Pick up your portable IIAL Telereader at
your Iavorite amateur dealer store today -
• •
)'OU can order it to KO!

See IIAL RTTY equipment at your favorite
amateur dealer store.

Write or call us for 1II0re information.

IIA I. Com munications Corpora/ion
P.O. Box 365
Urbana. Illinois 61801
12171367-7373

• Baudot. Morse. ASCII
• Built-in RTTY Demodulator
o High or 1.0" RTTY Tones
o Built-in 5" Green CRT
• FoUf'page Oispla)'
o Compact Size 112:y.W x 511 x 1Iy,-'DI
o With External Keyboard
o Runs on 12 "DC

o 1f..\l19111
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WHY GAMBLE?

DEAL WITH US!

•

• • •
FOR THE BEST DEAL ON:

* YAESU * INFO·TECH
* KENWOOD * DRAKE
* TEN·TEC * SWAN
* ICOM * COLLINS



•

NOW LOOK AT THE BEST!
YOU'VE SEEN THE REST • • •

. -• •
.
" .0

(608) 362·0410
Sptteificatlons ena prices subjec r to change wi/hour no tice or obligation

• MORSE Features include a 1·199 WPM speed
range,9 setting weight control, 10 settings of
inter-character spacing all of which are key
board selectable at anytime. Random code
generator which allows you to select 5 char
acter groups of letters or letters, numbers
and punctuation. Special keys for Ca,DE,BK,
AR,AS,BT,SK,VE,KN and error. Rugged solid
state outputs for positive or negative keying.
Built-in sidetone with adjustable tone and
volume controls. Tune key for transmitter
tuning.

• RTTY Features include 60,66,75,100,132,
WPM Baudot speeds and 110,300 baud on
ASCII. Automatic CR/LF with selectable 1·72
character line lengths, automatic LTR·FIG
shift , CW ID, aBF and RY test messages,
"Brag Tape" cassette interface, sync idle,
"Space" condition command, loop keyer out 
put and PTI line control.

• Glass Epoxy printed circuit board with
sockets on all integrated circuits.

• One Year Warranty on Parts and Labor
• Attractive anodized brushed aluminum and

gray wrinkle finish case provides excellent
RF shielding, only 13.3 x 9.4 x 3.5 in.

MKB·2000 Keyboard (Morse Only) $319.00
RTTY Option (Baudot and ASCII) $50.00
AFSK Modulator $50.00
Memory Expansion w/Battery Backup $75.00
Reed Relay Output $25.00

Add SS.OO per unit for shipping U.S.A.

~ ." /DGM/ELECTRDNICS, INC. : 1

787 BRIAR LANE, BELOIT, WISCONSIN 53511

Send For
Free Information

Ask about our MVD·1000
Video Disp lay. Copies
Morse, Baudot, and
ASCII.

MKB·2000
ONLY
$ 319.00

• 500 Character text buffer with BREAK feature
which allows you to transmit without clear
ing your preloaded text.

• Ten 40 Character programmable message
memories which can be run together or made
to call each other for longer messages.

• Buffer can be operated in character, word, or
line mode and preloaded for later trans
mission. Word mode allows you to send
smooth code, even if you "hunt and peck."
Each word can be typed in and edited before
it is transmitted. Pressing the space bar will
transmit the word . Also, selected segments
of the text buffer can be repeated.

• Cassette interface allows you to record and
transmit very long messages or code prac
tice tapes using a standard cassette reo
corder.

• Built-In 110 VAC Power Supply
• Memory Expansion Option with Battery

Backup will save your messages, operating
mode, speed and other parameters when the
power is turned off for up to 7 months. Built
in charging circuit. This option provides a
1000 character text buffer and Ten 80 char
acter message memories.
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The DL· I is a u n iq ue
c h e m i c a l dum m y l o . d .
Uo li ke m lU sy oil. fill ed
dummy loads. it w ill oat
leak. Sea led . eady to un.
Max. 1000 watts PEP f or
IS sec. SWR less than
I.S:1 1·22 S MHz. Porta bl..

only 3 '4 8 x 4 % " .

Only $19.95

T-2 ULTRA TUNER

M ost v,,",a llie antenna tune...va, lable.
"'" y anlenna - coa x f ed o • •a" d om w i , e
(l60-10m.) . F.ont pa nel f u nCf ioo sw,tch
selects be twee" I wO ci . cU,ls - a P, Or L
networ k _ or fuoe r bypass. Fr ont paoel
anl enna Sw itCh . Relativ e outpu t meter.
200w o utput _ w ill w ork w ,lh v irtually
any transceiv e., 6 '/~ " '" 38 x 3" . Att ract iv e
b rooze finished enclosure.

Only $64.95

Tu nes out SW R On any anten na _ coax
fed Or random wire (160· 10 m el e.s). "' n~

r ig - up t o 200 wal l!> RF outpu t. Rugg ed.
y et compact : 5 '1." x 21;" " x 2'12 8

•

Only $43.95

VAN GORDEN ENGINEERING
P.O. BOX 21305

S. EUCLID, OHIO 44121

T-I RANDOM WIRE
ANTENNA TUNER

T-G ULTRA TUNER

All bands (160· 10 m,l w ith a,,~ w i.e 
200W output - Any t .a nsce ive. _ Home
o' portabl e _ Neon tune·u p indicator ,

Only $32.95

T-3 MOBILE IMPEDANCE
TRANSFORMER

DL-I K4RLJ DUMMY LOAD

M at c hes 52 oh m coax to t he lower im Pe'
d a" ce of a m obil .. wh ip . Ta ps betwe..o 3
. " d SO Ohms. 3·30 MHz. 300 wath ou tpu t.
2l;"8 x 28 '" 2 ';. ...

Only $24.95

• •
~

_,,,",,,,rv••i,," ,,"" .....', ; '.... ,..v",,,,

""'.. L.nn' • ,AGE
'ASC....."'.G C..TALOG-_.. ---. ................ ~ ~ * ....
...,-,~ -

....._ ,_ ..
~I ' ..... " ~ too ...
_,~ _ , "",,",,,.., '""" T.
......" ....1< ~ .. .... .-

._._--- 2995_ " ....__ w ..__.._- -.... _._..

FACTORY SURPLUS UHF TUNERS

495
" .W_"O

HOT ..EW,,,,KlIITI Rt "'OTE COl\I TIIOl
1O CHA" NEL c...eLE TV CO..VEIlTEII'

8995
•••...,..
N " .

FACTORY SU RPLUS VHF I UHF·<TW,,,." \lARACtOIl TUN£RS'

==.:'~~-3995..- ...~-..... ._,,--- ~_.. ........_".-- .
~ . 'I .... ......... ..

OUIol" NG ' NOfl U-CO U I Ol U $ lOOP CASstTTlS '

49 5 '-,".,", .. -
::,~ ::::: =~: ::: .UolO\.ESS

I

IN STOCK - THE MURA
CORDLESS TELEPHONE SYSTEM!

~14488- -... .' .::...-::::.';;;:. .. .
SAU 0' OiJAIITZ ....TTEIIV ·
~EIIATEO CLOCK MOVIMEJHS'

995 - -"- ._-...--_.._... ,....
-~-,-.... _....-.. ...........,....'. I"v'- _ ,_ .. .o;.;;l

" ",•.,,--LLJ
20 AIM III(;ULATED 12\1DC POWER SUPPLV '...--_.,,-~ 6988.... ...~-,---_.__._, .....

-"'--'--IiiSJ _ n.v"", ... ......... __

......- .. _ ..~ _ _ • _~ . 'f

ETCO Mtlll W'"ELE SS -
THi Ul T1IAATE CA8LE TV CONVEIl TE II '

P i ft~ 18900

MINIATURE FM WIRELESS MICROPHONE

"'-'....__ ... . _ ...... "" '...... .. ea<> ..... ,..........., _,. __ , ~ . 1" ___.,----------, "'8"" 0700

ClUAIlTEII,J,IILE WIRELESS M'CIIOl'tloooE

'J
.IIECE'VEII SV STEM

tJ 95 ·~--···_-_ _...
........ _ ,"'",,*.....,.._~ -...N" " v ,

V' OCOR 2000 CONVEIlTEII El 'I,ilI"ATU PROeLE",S
WHEN V'OEOTAPI..G fROM CAe~" ,,-,,,,_~~

8995 =E=".: V l OCOII
••, ."_ ,_'...... ...,a
01""" .-........ .......~-...... ... ..... ._<.... .........

UNuSUAL f ACTOIIV SURPLUS

~
.,.u"' -':::':'= :'.' '1' "9"'·95-"-'-- --- ,,' ..--_ ....._ .... _-.. _.w
t........... ·O!POof .........< .. - ..... ' ,M!
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$17.95 $3.05 $21.00

$18.95 $3.0 5 $22.00w USCaliDooI<

o For.,gn
Callboo ~

When it comes to
AMATEUR
RADIO QSL's

us or Foreign Listings

it 's the
ONLY BOOKf

ORDER TOD AY !

~~lIbooks
NOW READY!

Order b o t " b ooks at the $ame time for
$39.95 InClu d in g shIpping.

O n ter from y our (lea ler 01" (ll rectl y trom
the PubliSher. All (llrect o r der s a(l(lshlpplng
Charge. Foreign res idents add $4 .55 for
shiPpIng. IllinoIs res i den ts add 5 '" sales ta:o;.

SPECIAL LIMITED OFFER!
Amateur Radio
Emblem Patch

only $2.50 postpaid

Pe90lSUS o n blu e nete, red lettering. 3" w ide
:0; 3" high. Great on Jackets and ClIPS.

Here they lire! The latest editions. World
fa m ous Rlldlo Amateur calibOOkS, t he
most respecteo and co mplete listing of
rad io amateurs . USU calls, l icense el.1I$Se5.
eeeress information . Loaded with speeial
'eatu res such as ca ll chanqes, preflJ<ll$ of
t he w orld, standard ti m e Ch arts, wor ld ·
wi de QSL bureaus, an d more. The U .S.
Edition features over 400,000 listings ,
w ith over 70,000 Ch an ges f rom lu t
year. The Forelg" Edi tion has ove r
310,00 0 listings. o ver 60.000 c h a n ges.
Place your o rd er f or the n ew 19 8 2 R.dlo
A mateur callbQo ks, available now.



WHAT WILL YOUR NEW

RIG BE LIKE?
Read 73 and Find Out

The magic of digital electronics is coming to ham gear . . . and you'll be able to read about these
d evelopments in 73. There probably will be more changes in ham eq uipment in the next few
years than ever before in history . You'll see these changes coming in 73. where you 'll read about
the experiments and pioneering. 73 has more articles than any other ham magazine ... often more
than all the others combined.

When sideband got started, it was moved along by the many pioneering articles in 73. In the 60s
it was solid sta te, with severa l times as many a rticles on the subject than in all the other magazines
combined. When repeaters and FM got going about ten years ago there were over five times as
many articles on the subject published in 73 as in all other ham magazines combined ... and you
can see what changes that brought to hamming. Now we're looking at exciting d evelopments
such as narrow band sideband for repeaters ... which might give us six times as many repeaters
in ou r present bands. We're looking at automatic identification systems w hich may make it possi
ble for us to read out the call letters of any sta tion tuned in .. . and even the development of self
tuning receivers.

Will ste reo double sideband techniques make it possible to have up to 30 times as many stations
within a given HF band as is now possible? Hams will be expe rimenting and reporting on these
developments in 73. 73 is an encyclopedia of hamming .. . present and future .. . and just a bit of
the past , too.

Without the end less fillers on station activ ities and club news, 73 is able to
publish far more information . . . valuable information . .. on hamming and
ham equipment.

You mayor may not be a pioneer, but you certain ly will wan t to keep up
with what is happening and wha t the new rigs are going to be like. And, frank
ly, your support of 73 is needed to keep this type of information coming.

,----------------------------
W"""",U ~~ bll me lOf 1year of 73 Magazine at $25.00

31086

No"" _

AOd'"" _

City Sta te' z,,' _

c orcocn $2711 year arty. US turds. Foreign $35/1 year arty. US tlnds
PIeose oIow 4 to 6 weeks fOf oeevev

73 Mogomee PO Box 931 eForrrW'lgdole. NY 11737
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'T~EN-TEC , INC.1"11 'JEV'UV'lU,lE" "I SSE( JJll l

" Hang" AGC for smoother action .
WWV reception on the 10 MHz band.
Digital readout in two colo rs . red for
the 5 significant places. green for the 6th
digit (100 Hz). Instant recognition.
S eparate rece iving antenna capability.
Switch receiver to a common antenna for
trensceve or separate receive-only an
tenna : the system also acts as receiving
antenna by-pass with an insta nt break-in
linear amplifier or uensvener.
"S"/SWR meter, electronically swi tched.
200 watts input, all bands. with 50
ohm load. 5 year pro-rata warranty.
100% duty cycle on all bands up to 20
minutes. Full RTlY and SSTV power.
Bu ilt-in \.QX and PTT with front panel
controls.
Bu ilt-in phone patch jacks for easy in
terface.
Built-in zero-beat switch for spotting the
e xact frequency of a DX station.

Buil t -In adjustable sidetone volume
and pitch.

Adjustable threshold ALe . op
timum power for dTiving a lin-

ear. P ro vid e s means o f
working into a high SWR
Front panel cont ro l of
linear or antenna . The
rear panel bandswitch
terminals contro l relays

or circuits in step with
front panel band-

switch .
Aut omat i c
s id eband se 
lection plus re 
verse.
Low d istortion
audio. less than
2 %; a Ten -Tee
trademark.
C lean sig na l.
exceeding FCC
requirements,
High s ta bility
over wide tem
perature and
vol tage e xcur
sions,
Built-in speak.
e r . co m p res

sion -loaded; in
bottom of cabinet.

Plug-in circuit boards
for fast easy service .
12-14V de power for
easy mobile use.

Full complement of accessories:
Model 280 Du41 Prim"ry AC Pou. ... Su pply,

s169. Model 255 Deluxe Pou.'er Supply/Spu ker
Combo. $199 . Mo d,,1 243 R"mOI" Vf O. i-189,
Mo d,, ] 2 15 PC Mic rophone _ S3 4 50. Mo d<! l
2 14 /23 4 M,c r o ph o n e/ S p<!<! c h p roc essor.
$39;$ 139. Mo d,,1 645 Du,,1 P"dd l<! K..y<!r, $R5,
Mod<!1670 Singl<! Paddle Ke~'er . $39, Mod<!1 227
An1t!n n" Tun"l . i-79 FillerS $55 ea

Made in the U.S .A.

Model 546 O MN I-C transce ive r $ 1289

Get out of the crowds with OMNI-C. See
your TEN-TEe dea le r or write for de tails.
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OMNI/SERIES C I-F RES PONSES
WIT H STANDARD AND

OPT IONAL FILTERS.

NOTCH FILTER PERFORMANCE
A DJUSTED TO 1 kHz POINT.

All 9 hf bands - only crys tals are needed
for 18 and 24.5 MHz bands.
B roadba nd design for instan t b and
cha ng e with out tune-up or da nger of
damage to the final amplifi er. Another
Ten-Tee o riginal.

The Rig That
Filters The Crowd

TEN-TEC OM

OMN)·C has what it takes to filter the
crowds. To narrow the Amateur Radio
world right down to the particular signal
you want. The selectivity. sensitivity. dy
namic range and operational features
you need to cut any crowd down to size.
Tailored i-f response. OMNI is equipped
with the potential for seven response
curves 10 handle any listening situation.

Standard filters include an excellent 8
pole 2 .4 kHz crystal ladder filter and. in
addition. a ISO Hz active audio cw filter
with three ranges (450. 300. ISO Hz).

Optional filters include 1.8 kHz B-pole
crystal ladder ssb filt er. 500 Hz B-pole cw
filter. and 250 Hz 6-pole cw filter.

Front panel switches put any optional
fil ter in senes with the standard filt er for
up to 16 poles of fi ltering for near ulti
mate skir t selectivity.

Fou r i-f re sp onse curves for ssb and
th ree for cw. That's respo nse ta il oring,
that's crowd control.
Opti mized se ns itivity a nd d y
namic range. The OMNI sen
sitivity range of 0.3 IlV typical
(slightly less on 160 & 80M )
combines wuh a 90 d B dy
namic range 10 provide
an ideal balance that will
handle any sit ua tio n
from copying a weak
signal hall way
' round the world to
keeping the next
door kilowatt
from m uscling
in . And a PIN
diode switched
18 dB ertenue
tor is incl uded
for extra insur
an ce agai ns t
overload.
Mor e c r o wd 
handlin g fea 
tures-and all
s ta n da r d
equipment .
Built-In notch
f ilter. To drop
o u t u nwa n te d
signals o r ca r
rier s . Tu n a bl e
from 200 Hz 10 3.5
k Hz . with a 50 d B
notch depth .

3 .mode .2 · range
offs et tuning. To put
you where the o thers
aren't and where the elusive DX is. Move
just the O MNI receiver. or just the trans
mitter section. or the entire transceiver,
=.500 Hz or =. 4 kHz. For complete free
dom of freq uency movement to gel away
from the crowds.

Built-In noise blanker fo r those times
when your noise-genera ting neighbor is
crowding your receiver. Filtered to han 
dle the big signals ea sily.

2 -speed brea k · In . Whe n Q RM or
QRN is heavy, switch to "Slow." Use
"Fast" for instant. full brea k-in for enjoy
able rag-chews or stalking Ox.
O M NI-C fe at ures st a nd out in a ny
crowd.
All solid-state - from the pionee r, Ten
Tee.
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Colin Richards 9M2CR
73 lalan Panta;
Port DickJon. Malaysia

"Chopstick" Helical for 432
- satisfies your Phase III appetite

Fig. 1. Ten-turn "chopstick" helical: ga in 15 dB, beamwidrh 36 degrees.
116 73 Magazine · December. 1981

-- - - -
---.L

Fo rward gain , fo rwa rd
gain: that's the cease

less sea rch in satellite work .
It's a ta sk that jumps to the
for efront with the approach
of a new breed of sate l
lite-Phase IIIB.

The Phase II IB satell ite
wi ll be put into a "pseudo
synchronous" orbit -which
means that it will offer
many of the advantages of
co mme rc ia l synchronous
sate l fi tes It will swing
around the bottom of the
globe at a low perigee of
1500 km and then hurt le
out to an apogee o f 36000
km -and (here's the bonus)
- its movement relative to
an earth station for the 4
hours spanning th is apogee
will be small. For four hours
there wil l be an almost-sta-

l ong-Jo hn vagls c- crossed
and phased - could offe r
one so lut ion, bu t at 435 that
phasi ng harness co uld pre
sent problems, while im
pedance matchi ng is also a
chore.

So, why not a hel ical ?
Here we have neatness,
high gain, wide bandwidth
and c irc u la r pol ariz a 
tion-a il in one . Scanning
the handbooks for design
info o n he licals showed
that a ten-turn helix looked
promising: a ga in of 15 dB
would persuade my lQ-Watt
output to masquerade as
300 Watts, and a beam
width of 36 degrees ought
not to be too fin icky to
point. The boom length at
435 MHz would be about 6
feet, with a reflector 28
inches sq ua re -these
seemed manageable dimen
sio ns. But wha t to use for
the helix, how to form it,
how to keep it in shape? All
pertinent quest ions at th is
particular QTH- with the
nearest parts or material
stores some 70 miles away.

The boom was no prob
lem . A 6'4 " length o f
1" x 1/2" me ran ti timber,
good and straight, looked
just about right - with the
1" edge verti cal to avoid

••
~_~l

ceive. cooled in liq ui d hel i
um , no amateur can com
pete with th is! But latest es
timates for Phase 11IB sug
gest that we can get by with
an erp of 500 Watts -a tol
erably modest figure. Of
cou rse, a 5OQ-Watt fina l is
out of the question for most
amateurs- so we have to
get our gain elsewhere
notably from the anten na
system .

Phase IIIB uplink will be
centered o n 435.215 MHz
and will require c lockwise
c irc u la r polarization .
50- how to make a high
gain antenna with circular
polarization which can be
hoisted into the a ir and
pointed in the ri ght direc
tion without too muc h trou
ble ? That is the question.

(ooOPSTIC K _ ( [A S
S.4 ([ A .. r[ A" "L

.'.·'7.•

- " •• " 80000 ~__--..,

tionarv sate llite up there,
covering half the globe.

For the first time, rad io
amateurs will be able to
communicate on a world
wide basi s using VHF
+ UHF, thus skipping many
of the banefu l pro blems of
HF propagation. What' s
more, Doppler shift at the
apogee will be very slight 
so that the skillful sea rch
ing and re-tuning so essen
tial with low-orbit sate ll ites
will no lo nger be requ ired .

Bu t there is a price to be
paid for these advantages!
Path length at apogee is vir
tually the same as that for
co mme rc ia l synchro nous
sate ll ites. While they coun
ter this path loss by using
giant 3Q-metre dishes and
low-noise amplifiers on re-

.. ,...

_A[FlE C l OA



I ~mm!D~ Theta 7000E
Microprocessor-Controlled
Communications
Terminal

The perfect addition to any
amateur radio installation!
Complete, automatic sendl
receive of Morse code (ew)
Baudot code (RTTY) and ASCII
code (RTTY). Works with
any video monitor.

New versatility
lor the old bear
in your station ...

Suggested
Lis t

Model 7000 Drake Theta 7000E Terminal $1095.00

Model 7009 Drake TR·930 Video Monitor $ 185.00

7·Channel Battery Back·Up Memory, the Theta 7000E has
seven keyboard-selec table, ncn-votetue. random access
memory channels each of which can hold 64 characters. Data
in these memories is alterable at any time and is retained
when power is removed . Messages in these memory channels
can be repealed 1 to 9 t imes via keyboard command. All
channels may be daisy-chained lor cont inuous read-out .
Channel number in use is ind icated on display.

Wide Range of Transmi tting and Receiving Speeds, 5 to 50
wpm in Cw with autot rack on receive. Standard RTTY speeds
of 50, 67 , 75, and 100 wpm Baudot code and 110, 150,200, and
300 Baud ASCII code.

sell Contained Demodulator, three-step shift selects either
170 Hz, 425 Hz or 850 Hz shift with manual l ine tune control
01 spa ce channel lor odd shilts. Highllow tone pair select.
Mark on ly or space only copy capabil ity for selective fading.

CONVENIENT KEYBOARD FEATU RES, automatic keyboard-op9fated
transmit, (KOX) or manual keyboard transmit. Unshitt on space, reverts
to LETTERS ca se after reception o f each space cneractee in Baudot
ccoe. CRILF Is automatica lly Inserted every 50, 72 Of 80 characters
While transmilling. Cw idel"ltillcatton, in RTTY mcoe. Echo function,
prerecorded cassette tapes can be read and transmitted. Test
messages. " RY" and " OSF". Transmit word mode, characters can be
transmitted in word groupings.

Crystal Con trolled AFSK Modulator:

High Tone Pairs Shi ll 170 Hz 425 Hz 850 Hz
Mark 2125 2125 2125
Space 2295 2550 2975

Low Tone Pairs Shitt 170 Hz 425 Hz 850 Hz
Mar1\ 1275 1275 1275
Space 1445 1700 2125

• Prinllff Interface l or Hard Copy, all modes tor parallel ASCII prin ters.
Loop keyer IOf conventional teleprinters. • Composite Video Output, lor
any standard video moni tor. • Kansas City Standard AFSK Output, KCS
tone pair lor ASCII . • Large Capacity Display Memory, two page display
memory contains 32 X 16 l ines per page. • Spli t·Screen, with a
keyboard command. the display can be divided in two; Ihe upper hall
'Of transmit and the tower hall lor receive. Messages can be composed
whi le receiving. • Bulter Memory, 53 character type-ahead keyboard
buller. • Word Wrap-Arou nd. in receive mode, word wrap-around
prevents the last word on a line Irom becoming split in two. Moves
whole word 10 ned line, • Automatic Letters Code Insertion, it ceeneo.
LETTERS (diddie) code can be t ransmitted continuously in a pause 01
transmitting Irom the keyboard. • Audio Monitor, a built·in audio
monitor ci rcui t with automartc transmit/recei ve swi tc hing enables
checking 01 the transmit/ receive tones. • Trensmitter Keying Circuitry,
keys either grid block. cathode keyed. or solid-state transmitt8l's. •
Power R4Iquirement, The Thela 7000E requires only 13.8 Vdc @ 1 amp.
Plugs into 13.6 Vdc accessory jack on PS7 or PS75 power supplies. •
ENacti" P.chging IOf RFI Proll'ction, well designed metal cabinet and
crcrecuve ci rcuits prevent RFI. · Tennin.l Sile: lS.8 · W. 11.8 '0 .
4.7' H (40 • 30 x 12 em) • Weight: 11 Ibs (5 kg) • Monitor Sile: 8.l · W •
9.8 '0 • 8,9 ' H (22,1 x 24,1 x 22.6 em) • Weight: 11 Ibs {5 kg}

Model123O LA? Line Amplifier $49.95 Su.....'" tjst

Line outpu t, input levels as low as 15 mV rma
(47 kilohm) wilt result in an outpu t 01 1 mW
nominal Into a 600 ohm balanced l ine . Output
level adjustable by internal pre-set level
contrct. Interfaces low ievel audio to RnY

R. L. DRAKE COMPANY

terminal unit Of phone li ne that requires a 600
ohm balanced/unbalanced Input . One 36"
orcro to phono cable soocueo > Sile: 4.S·L.
1.3" H . 2.5"W (11.4 x 3.3 . 64 cm). Weight
.3Ibs. (.14 kg).

540 Richard 5L Miamisburg. Ohio 45342. USA

Phooe: (51 3) 866-2421 • Telex: 288.()17
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Colin Richards 9M2CR with the completed project .

The helical at work - note that the reflector frame is now a
lightweight bicvcte wheel rim, which is "neater, fighter, and
better looking."

each spacer before moving
to the next. In this way it
was possible to ensure that
an even, circular spiral was
created-with no bul ges or
fl at sect ions. As we neared
the tenth tu rn, there was
about 8 inches of surplus
RC-S8. This was cut off, the
end trimmed, and the o uter
screen and inner cond uc tor
were so ldered together as
at the start of the hel ix.
The thread bind ings were
touc hed with glue, and the
boom and chopsticks given
a coat of clea r va rn ish and
set aside to dry.

fo r half an inch, the sheath
a nd die lect ric re mo ved ,
and the screen and center
conductor twi sted together
and so ldered. Start ing with
this end, the RG-S8 was
bound to the short, st raight,
end sect ion (3.4 inc hes) next
to the refl ector position.
The so ldered tip was p laced
so that it would mate with
the center term inal of an
S0-239 socket which would
be mounted on the back of
the reflector. The RC·58
helix was the n wound ca re
fully around the spacers,
one at a time, bind ing in

any bending (as it hap- consecutive ly a t ri gh t
pened. the antenna itself angles for its enti re length.
turned out to be feather- The boom was long enough
light and eas ily supported to all ow 3 to 4 inches to
by the 1" x 1/2"). But wha t st ick th rough the ref lector,
about the he lix, and what for clamping purposes. A
about the spacers? 3.4" piece of t he same

Coppe r tubing was unob- boom material was fixed to
tamab le: in any case, it the boom at the reflector
would have been expen- end, and the 1.7" intervals
sive. heavy, and difficult to were measured from th is .
sha pe. Someone, some- All this can be seen clearly
where had mentioned using from Fig , 1.
coaxial cable: so why not Ad rop of glue was put in
RG-58? The outer sc reen to each drilled ho le, and the
would simulate a tu bular chopsticks were pu shed in
co nducto r; the inne r con- one by o ne unt il t hey
ductor is not needed but wedged t ig ht. A do uble
could be soldered to the check made sure that they
scree n at each end . Good were put in with a clock
grade coax has a tinned, wise spiral. as viewed fro m
close-mesh sc reen with an the reflector forward {that
e xce lle nt weathe rproof is, from the back of the
sheath. What could be bet- beam]. When giving the fi
ter? I promptly hunted o ut a nal push, each chopst ick
25-foot length. was twisted so that the

Spacers we re now the sq uare sides were roughly
problem. Most handbooks in line with the path that t he
showed 3 spacers per com- RC-58 he lix would take .
plete tu rn of the hel ix, each This made it easier to file a
spacer being set at a 1200 smal l u-shapcd depression
angle to the last . Since the in the top to allow the
boom was rectangular, it RG-S8 to sit in neatly.
seemed more sensible to Chopsticks are gene rally
opt for 4 spacers per turn, about 10 inc hes long, and
and to put them at 900 set- when pushed thro ugh t he
tings. The origina l p lan was boom about 4 inches pro
to use 1/4"-diam eter plastic trud ed on the othe r side.
rod or wood dowe l for the These bits were carefully
spacers, bu t nothing re- sawn off. The hel ix d iame
motelv resembli ng such ter is 9 inches, so a mark
material was avai lable 10- was made o n the last 4
callv. Pondering the prcb- spacers at each e nd of the
lem over a tasty meal of Fu- boom, at a point 4-1 /2 inch
yong egg, crispy chicken, es from the center line of
and Cantonese bean curd, 1 the boom. A fine hole was
suddenly saw the answer dr illed at these ma rker
there in my right hand: points a nd thread st rung
chopsticks! Why not? a long from first to last

Chopstic ks are availabl e spacer in each of the 4
in a wide variety of designs rows. This enabled the oth
and materials in Ma laysia . I er spacers to be marked to
chose simple, wooden, ev- show whe re they shou ld be

cut off.eryday chopsticks (not
bamboo)-undecorated- After trimming, the tops
so ld in bundles of 20 for 25 were filed into aU-shaped
US cents a bund le. As with depression in line with the
mos t chopsticks, the lower he lix path. A small ho le was
half has a circu lar, tape red then dri lled , an eighth of an
cross-sect ion, merging into inch below the tip, so that a
a rectangular shape for the pie ce o f waxed t hread
upper half . It couldn't be could be used to bind the
better! I marked the boom RG-S8 hel ix in place .
at 1.7" intervals and drilled One end of the 25-foot
holes 3/16" in diameter- length of RG-58 was bared
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ME

NH

VT

MASS

CONN

NJ

NV

AT YOUR SERVICE
\\J Dic k -K4EIH

Danny · WA4SDE
Curtis -WB4KZL
s cott -WB2Y$Y
Larry -KOL8
Ned -K4SYF
George -W4EV

Mary Ellen

Ne

PA

FULL YAESU LINE ON SALE
FT 208R $ 359 .95 Call
FT 708R TBA Call
FT 707 s 810 Call
FT 101MKIII $ 925 Call
FT 290R S 399 Call
FR 7700 S 549 Call
FT 902DM $1535 C all

FULL ICOM
LINE ON SALE

ICOM NET SALE
rc 2AT S 269 .50 Call
rc 3AT TBA Call
rc 25A $ 349 . Call
rc 730DC $ 829 Call
rc 720ADC $1349 Call
rc 251A $ 749 Call
tc 290A $ 549 Call
rc 451A s 899 Call

EEB

-

Becoming your #1 Amateur Store.
Vi sit us on your next trip to

Washington. DC.

., #. II C O MI
FALL SALE

Now! EEB Is The Only
ICOM Authorized
Service Center
In The
North
East
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Fig. 3. Details of the reflector.
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Fig. 2. Front-view details of mounting the bracket on the
reflector.

Fig. 4. Back view of the mounting plate.The ref lector came next.
(Note the later improve
ment in the photo of the he
lical at work.) Half-inch
squared mesh C I screen
was used, and a 2B-inch
square cut out and edged
with 112" x 1/2" aluminum
angle. A small. sturdy alu
minum plate was used as a
center mount for the reflec
tor (it was, in fact . an o ld
door-lock platef]. An aper
ture j" x 1/2" was cut in the
ce nter to allow the boom

end to fit through and pro
trude 4 inches on the other
side of the reflector. Above
and below thi s aperture a
hol e was d ri lled for a
3" x 1/4" carriage bolt. The
bolts were firmly screwed
to the plate, with most of
their length also protruding
to the rear of the reflector .

Two more lengths of a lu
minu m angle (1/2" x 1/2")
were screwed across the
plate in a vertical direction,
to make the reflector rigid .

The 50-239 socket fitted to
the plate, facing rearwards,
with its ce nte r te rmina l
lined up with the end of the
hel ix at section A in Fig. 1.
The antenna boom was
then pushed through the re
fl ec tor mount ing pl ate,
carefully squa red up, and
fixed firmly in place with
two sta in less-steel hose
clips around bolts a nd
boom.

The reflector weighed
about 6 pounds, whereas
the antenna-plus-boom was
only 2 pounds. A plywood
bracket was therefore fitted
at the ba lance po int, just a
few inches from the reflec
tor. Minor dents in the
RC-56 hel ix were pushed
gently into shape, and the
ten-turn "Cho pst ick" heli
cal was ready for ho isting
aloft! Almost ready, that is.

Securing the boom to the reffector.
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•Teillphone : (41 4 1 2 4 1 ·8144

Thie nsville, W isconsin 53092

•

Cor p o r a Ti o n
Po st O ffice B OJl 5 13G.

•

-

• Power Gapabilily: 2500 W PEP. • =e "4u
• Frequency Range: Continuous 3.0 to :xl s 1e

MHz(lncIUd ng WAAC Bands). • Tune-up' II

• Impedance Matching: 10 ohms 10 300 canbe
ohms to 50 ohms resistive. • P"ower requt e s are

• D· R ad· SWR M' 1 " . ,. ., Hz. 10 wro ratingnect e mg ear: : 0 In rm v. yDC, , ratio 1.5

• Direct Reading Power Meter: Two meter . Antenna tu
scales from 0 W to 250 W and 0 W to 2500 x 5'Va H ):
W; front panel switch selects FWD or rack mount
Reflected Power(llIummaledpaneimetersj. ;'2'ff.:f

• Power meter crecreye RMS WIth con
tinuous carrier and autc-natrcanv displays
PEAK when driven with SSB signal.

Dealer
Inquiries
Invited

•

•

•

I

•
I

I

I

:M j '!),il.!l:U.!.~ rs J1 r.:! ..H:JIl.:i,il.!l j ,il!).i!.I
~ • - Hm. • ~ ,jj:J.~~

T ransm its perfect Morse C ode • B u ill ·in 1 6
cnarecte r buller • In te. na l soe."ker and side· I
t o n e • R eed re lay o u t o ut "Um inat es k e y i ng
prOble ms • All solid sta te ci rcu its a nd sock ets •
for , elia b ilit y • S pee d .any" 5-45 WPM · Perfe ct I
com p anion t o ou r M ORSE·A ·WOR D CW code
reade r.

I M OR SE -A ·KE V E R K I T , m odel MAK·K. C o m plete kit 0 1 par ts & m a nual $ 1 59.95 I
MORSE_A . KEV ER . model MA K_F, Fac tory w ired & te ste d . ... . .. . . 5199.95

• MORSE_A· K E VE R ESS E N TIA L PARTS KI T, rnoeer EP K_K........ $ 69.95 •
l Euen ti"l parts ki t f or home·b rewe rs consis ts o f oc b oard, Doard o,n U a n<l m anual. I
Yo u SUpply ASC II k e y boar d . ca binet. 00....er SUPply & m iu:ellaneous oarts.)

• Send chetk Or money order. Use your V iSA o r M ast e rCard. A dd $5.00 sn;DOln9 a nd ·I ha nd l i ng 10 ' Continental U.S . Wisconsin re side nts add 4 % w'sconsin S t ate Sa les T a x. I

I
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,,~

.50.00
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u
74.00
411.00
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" 5-011
'.00
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808 N. Me ln
Ev.nsvllle.IN 47711

SANTEC
I"IT '200 Latll'l SIoeI<
Sf 1fI on SWcI<
All occ......._ in I locl<

CUBIC
.... lfO l 03
Aw o l 'iOA
WM 2(J(lOAPEP_..

DAIWA
~S20HF"'_

C....A2002_T_

HAL_on lloc~

HY·GAIN I.,g. "OCI<

K.nlronlcs m,nl r.adar
LAR SEN !>I8 mag mounl .n'
MFJ 'arge.,OU
MIRAGE
1 M"" ..0 M.... ""'-
HF·VHFMe''''

SHURE","o M"" op/lOOlI
TRIONYX TR1000 Counlll
UNADILLA l:t S.lun

VISTA 8-&/nfI"'ppIy <II 1 1~I'OC

VOCOM
1 on 2!i out2....,. *"I'
100 troW on:25 Wout
1 Won50 Wout
2W ""ooWOUI
!o'8 ... ....nl

TEN TEC
~OmnI C

580 Oell.
S25A,QOIY
225 _ Supply
2llO_ Supply
2!>5_~.

243VFo-ClmN
2e3VFo-o.n.
~~p,. ,II(JI
214 (*'''''' ... .c,~
215 ce,.m'c M.crop hone
227 "'nl.Ma Tun. '
IF_ FI'I.", Omnl- A,I/Osy
645K· rer"" _cu......mpl,t ...

ICOM
IC-~~"...

"""PS-'5 _ Supply
PS-20~SWP~'
1e-:25A f",entv ·II... W.t!2 Mel..
1e-:290... All-mode 2 mete'
1e-5510 ",lf Moption
IC-ZKl Soli<> SI.le Amp
IC-3AfmMHlH _
lC-2AT2·mt'I._ 1"1""
Moll IoDm~ on SlOU
ARRL 198:11"1_

AEA
MSA _
CK· t Memo ry Key..
144 110p0le

ALLIANC E
1"1013Rola'or
u-cc IIolllor

AM ECO Pl 2HF"'-np
AVA NT! T",o "'eI.. .",Gla,.. Anl

AlDEN
sce-ecoo
PCS- :lOO T",o Mel'" Hand He ld

Ba.W S.,·Pos.tion An'enn. S... ,lcn

BASH sluayGu","
BENCHER Sy·' p_ ..
BUTTERNUT HF·5V'" ......,.. A'"
CALLBOOK
198:1US
198:10)(

... lot m..... 10 1111. no more ,oom
M....., Chrli lmal l""" Dan & Sa nd '

_ 812-422-0231
-~ MOH-fR l ' U --6PM • SAT ,AM·IPM -- ...._--,,----
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(there's a trap here: solid di
elect ric coax l ike RG-8 o r
RG-58 has a velocity factor
of 0.&6, but is part ly air
spaced and the factor is
0.84). After many " cuts and
tries," the swr was brought
down to 1:1 .1 . So t his time
the an tenna was reall y
hoisted in the a ir and put to
work. Results? When used
as an upli nk ante nna on
OSCAR 7, Mode B, signal
reports have been encour
ag ing; downlink on Mode J.
I can copy stat ions right
down to the horizo n. I think
it works!.

Sf sr ~OSE CLA.,P S (Zl

,.--SOBII

Reprinted tram the December, 1980, Amateur Radio (Australia).

There st ill rema ined the
question of matching to a
50-0hm feede r. The feed
impedance of a helica l an
tenna of t his design is nea r
enoug h 140 O hms (th is
stays the same, by the way,
regardless of the number of
turns in t he he li x). A q uar
te r-wave match ing sec tion
should therefo re have an
impeda nce of about 84
Ohms. The nearest coax is
RG-62, whic h has an imped
ance of 93 O hms. A q uarter
wave leng th at 435 MHz is
6.8", and t he velocity factor
brings this down to 5.7"

Fig. 5. Side view o f the mounting pla te.

Z 1.000-1 1.450 MHI.
High l OW (rlP) low ZW (Pl P); VFO tuning ; noise b lilnl<er; fine
tune 58. KHz ::t:: CW off-set : dtgltetIrequency counter ; 13.8V de

@ 3A. negat ive ground; L 9 .5" ~ W 9 " x H 2_S" : weight (2.3 kg)
5 .7 lbs.: mobile mounting bracket . UNDER S) OO

SERIOU S DEALlR LISTS M 'AILABU

1275 N. GROVE ST.
ANAHEIM, CALIF. 92806 (714) 630·4541

NOT[, Price . spec tficat to r rs ..ubjec t !O ch ..mge w itho ut nonce

<\nd o bngeuon.

ALL NEW
t 5 Meter Mobile CW &. USB

ANOTHER AEA BREAKTHROUGHI
PRICES 20% LOWER FOR ISOPOLE™ANTENNAS

'.

-- ..
-r-r-l-

+--1; J
~ ' .

"I
.... oj;.

The IsoPole antenna has the reputation for high Quality, unique design and superior performance.
lsopoles have become the "standard of performance" in VHF/UHF base station antennas.

The demand for IsoPole antennas has grown steadily since their introduction. To meet the demand, AEA
has installed an automated production line. We've actually improved the Quality of construction but most
importantly we have lowered production costs. This lower cost is now passed on to you with the price of
IsoPole antennas 20% lower.

The IscPole is designed for ease of installation. You can customize your mounting by using low cost TV
masting up to 1 ~ " diameter. (Mast not supplied.} More than ever, the IsoPole is the logical choice for a
VHF/UHF base station or repeater antenna.

The IsOPole antenna gives you exceptionally broad frequency coverage. You obtain maximum gain
attributable to the antenna's length, plus a zero angle of radiated power. The unique cone design (pat. pend.}
assures superior resistance to icing and - - , ,=;-:,__-r-t

wind. IsaPole antennas are weather r .
proofed and made of top Quality compo- - - -~ - """"1 ~ --

nents. They use stainless steel hardware, £.,.... i I ~ \ _+-
Amohenot co nnectors. corrosion resis- ~ +-- . . , ~ I

tant aluminum alloys and a d ielectricic _ •i '" I-

material with excellent mechanical and ~ ~ 3:: \j
electrical properties. ~ • t ;- ---r- - - ~·..r

Note the typical SWR plots for the :t L-\ /\ I ,.... ~ ...--" ,...::.. ~",' I" - ~· ·r I
•IsoPole-144 and the new IsoPole-440. '.. ,..~._ "" "'" •• .::'",, -:-

There is an IscPole antenna for 220 MHz also. See these fine antennas at your favorite dealer, or contact
Advanced Electronic Applications, Inc.AEA
P.O. Box 2160, Lynnwood, WA 98036 Brings you the
Gall 206/775-7373 Breakthroughl
pnce.:..rnd specifications subject 10 change without notice or obligation
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The communications terminal that does it all!

TERM IN Al L '5 , "",dwa., and soh.....a'e s~st8m

whocll con_IS YOU' TRS-ao" ' Modell or ModeI lI ll
""0' stale ot ,....., communocaloons 'ermo"" TER
"""Al l os~ 10 use TERMI"lAll ll""l'S VOU
more ror you........... TERMINALL W<lf'S ",. , 1'0 ..

geo-eo'" pu rPOSe computer """ .. 8 'patIdiIOle lER
MINAl l has.' "it

Simplicity
TERMINAll ",lIS lle!Iogned f rom the OUtset to be

IOtSV 10 connec' 10 VOU' ".<100 ."" --. '0 """' Plug
""0 .......r ,__~ ,.0: and~ Mo<se

code or fl.,1I0_tVi>lt IATTYI Plug "'10 yOU' ON ' ''V

jOoC ' .nd oond Mor.., code Attach. !NC'DPho"" con

neclor and..,nd a.udal or ASCII FlTTY u''''Q a",,"o
Ion" IAFS KI Tnat' s all (here ,S 10 hook,ng ,I up

Tt>e soll ..." ,. ""'V be load"" <nto you' comPUte< hom
CMMttfl or Enter y"'" callsogn and ll>e t,me and

VOU _ .,." t--..ng '.........,..,8'. "0 ""!l'ngs or
.0<1",5,..-15'" ,,.! 5 'tIY'0'~ "'~ cod<!! ,I',
'ultv ""toma1lC "nd" ..."'", You ........ type your
rneso.1l1" w M& '8C8IW>g or "&nsm,w"Q

You .....11 be on the"" , ' ""e,vong a<>d "an.mllt, ng an.
mooe 'n mmu'" As we $S Id. TEAM IN IILL IS s,mp....

More for your money

• HRo.llNALL f\8$ tP,.. RTTY """""'" oJ""' de<nod
...., AFSI( Dull, Of' TIIos ' ....Its ,n a _ 10tal cost

because >ePa,a.. term'..... U"'IS ......ally COSI at _t

sm essembled , and mOSl do nol even have a C'ylItai

con t'04led AfS~ TERM INALL ai lm,,,,, ,,., not only

troe I'logl'l'" cost ot an " "ernal I",mina l unit, but a lso

",m'~Ies "'" hassi!! of ,nted"",,'\1 10:> anotl1e' PIIICe
o t eoqu,pmenl

• Outslanding docum.nt.tion . P,olesSlooail¥

M'''''''. 90 PlI9" use< manual· conUton, ..~. by'SIOlP
,n51'uCI00n, e.pl"", .. . ample, nu"",'OOJS

pho'og<aphs ..., olIusl'aTJOnt 'h8OfV 01 <ll'''<a''''''
De'" ......outS schema"C dla<7ams "ou""" shool"""

'"~
• B u ill in .ol twa,e b..c k u p - sel up tt>e p' OII,,,m

pa ra"",'"" . nd m" ,,,,, g... II>.. ",ay you I,. " to Of"',am

ll1en ha ... II1e o,og,am Mv" it """" cop¥ 01 ,tsell on..t_ cassene 0< dIS'.'

• Sottw.., .. SUPP'""" on boll> cassen. _ aul0 '''''
en.. a, no ardd,toonal COllI

• B u ilt In ..pa•• , • . mu . II·• •• II. " Cl;"" iii•••

RTTY .. nd C W d.modul" .." •. No pl>a"" loc ' loo~
RTTY d..modula to, ha" 170 a nd 850 Hl .hIf, -'eyboal d

selectable and u.... "'I ...... II1e woel mele< 0' SC<lP8

OUlputS to< _ lun"", COP. me _ > ones Capy

the noos. ones Cw¥ tt-oe tMlong ones

• Bu;ll in c ..,., tel con lloll", AFS K Roc> ....... 10'

.......n the mos' (lemand'ng VHF", HF appIoc.a"on A

must on many VHF RTTY 'epeat"'.

• Bu ill ;n I> .. ,dw.." clock · 0"" SltC o nd I..adoul
"""nla,ns co.-r"" , ",roe " ..-en dur'ng ""....ne 110 Use,

P'O\I'amrTWlble 1,"", da'" ,,,,mat

• B..~. In 1100,220 ""'" AC 00- supply

• Bu,1! on per_ P',n"" cl<.... ""Irw...-e S'moIv a'

11le" a Pi'allel ASClI Pf''''"'' Ie 9 If\fI (DSON t,IIx eol
10 YOU' pnnl.. lKlfl to obte,n """<1Copy ,n a ll rnod85

Note pa ,allel pnn ",rs tvo 'Cil liv cos' Ie.. Ihan se" ,,1

ASC II pnnte,.

• F. nl..llc Mo,... , ,,cepllon ; S.. . tage act,.e l ilt'"

"""'<>dula.O' CO(>le'l "'e woa' ones Auto adapuve

MO'se algor"""" COIl"" t"" sIoJ>py ones " . '-d
MIec_ ""'"" tlvest>o/d R__ code $Qe&d

disPlaYed on .latu. hoe

• W o ,d w,.pp;n ll . word rnQ<1e ",,"'ng. d"'dIe. '9
no'e ca,,,age ' etu, ns . use' o,og,am ma ble enct o f I,,,,,
oe<l u" nce , ed luSlab le "" ,,, a\18 w,dth . T,.n.mlt dal~.

II"ed, none 0.- au lo adaPt,,,,,, B,,,,,. mode and mote '

• Th . ,,11 ·111·0_ TEAI\IlI~All desig n "",,"85 "

~.... IOf u.. on Hf 0' VHf Ham , C.......-o.oI. SWl
0' MARSI SWl's ""'wolbehappy 10 modlly TE R

t,II 1NALl I0' 4;!5Hl 'eaIOl"'" .nSlNd o f~1. a ' 110

e.". COS'. ,f te<:l"""'ed W' I ~ you' O'clef 'S"",",~
.nd wea' f\fI ' se,voC,," use 425Hl l

Genera l Purpose va D edicated

TER IIIII NA LL "'" ~,toes til< ,D8SS>1"9 01.....

'(loldocalod t..m"""" SVlIle'mS An<I iIf\OO" WO'u

on a .......... al Pu'oose COfT\I>u"". It """,,,,"y 01 ~(IUf

'n ...... 'ment <tt-oe TRS eol IS SIlfead OUt over man~ d I
le'enl applocaloons nol lUst R...,." CO/Tlmun"",,,ons

And VO\J ' .VSlem 1$ e>pendab le For a,ample, D,,.

based mallbo. sot l",a ,. rna, be added at any t,rn"

S lm pllcll ., 01 o pe. a llo ll, low"" c ou, G..n ..,,,1 pu,·

po.. c o m p ul ilt. Whel . .. .,OU weill"" lor1Th1811

11>8 w • ., 10 tol

CompIet.....,th sot....a'. on casset.. ano:l <I .

~ssembled and test9<1 tlerdwa,e. and .." ,n_

."uCllon manual Spec,f. Mod'" I or MOdel III l ...

II ' 6 1( ,eqUl ,ed . "99.

We Discount EPSON Printers.
Call Now!..

1125 N 6 01d_ Sl. l . BI"d.

T"rioc:k . CA~

To o rder toll fr e e 1-800-344-7493
In CA and for service (2091 667-2888

or 634·8888

15 Day Money Back Tria l Period. One year parts and labor Iimiled
warranty . Add Sol stlipping in U.S.A. CA rnidenlS add 6% sales la x.

We con\lnue to experience t~eptlone difficulties, p1eue keep trying.

"ReC09niled trademark 01 Tandy Corporallon.
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SANTA'S GONE SOFT. • •

TRS-ao ' UTILITIES

PRICE
.~
,,~

APPLE" " GAMES. SIMULAT IONS' ENTERTAINMENT
ORDER "O PROGRAM "AME P RIC E
O'~" . .. FhO"' S,mu la' ,,,,, 11_. 995
0161"0 App... Fu" ,O'Sk' 19 95
O~"O Do 0"1'$ ,0..' , ,. 95
00 16" G""lTa"". 995
00;>5 . ... ""c IT..,..I 995
0019. 0 " I ,coon IT ~p'" 995
0 163AO PaM I. Fun 1 0 , ~ " 19 95
OOllO A s. "~,. W.'''O' ' ITape l 995
O I I ~ A S.n!. ".r.". & .'u rnatt IO IT."". 995
022':lA0 Sant a " ,,,.,, . & . 'umace,o 10''' ' 19 95
0'63 A S' , t>omDf' 1S III T.,,"1 9 95
021 ' ''0 S"l>Om Df'r~ 111 0 ,. " ' 9 \IS

APPLE " ' HOME AND PERSONAL
DRDER ..O PROGRAM""ME PRICE
0235"0 Sola' [ _ 9, 'O' I.... _10.,., 3-195
02' 2AO ""'0lO<I, ,0" ., ' 9 95

....IC ES SUBJECT TO C t< .. ..GE WIT HOUI ..onc[

APPLE " " EDUCATIONAL
ORo ER !'lO PROGRAM !'lA"E
D3J9AD ~, I ." '~"on(o. .")

D<'8J.IlO ""'.... n [),~. ([),s.,

TO ORDER:
See your local Instant Sou ware dealer

o r cautou-tree HKll)'258-5473 Dept. A-63
In New Hampshire 1-603-924·7296 Dept . A~63

Mon F" 800am - 430pmE ST

l<>elude 2 'iO tor S~,pp,nll & Ha nd ling

PRICE
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I ~ <15
39 95
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PROGRAM "A"E
Ao! F"I1'" Som", ~'''''' ,Ta"".
. "m~. , p, lOI ,Ta"",
. ' All. " • O'ce ,Ta"",
Tho Sl a's ,o'~k'

BaMT", ' e ' GU"'''''' (T~"'"

Ba"'~"."", (, _"
Cos""" "a" '" (Ta"",
Covnot: P~' . ", (0.".
0Jt"ll'" "" O,t>., 1Ta"".
00.00<'<1 'TaD~J

0< ~0""<l ,0,,,. MOO~ I I
0'.00<1<1 10 .... MOO~I III
0, Ch,pS IToP"1
Hgol PaIO(T~"",

Th" f l"nGC"cus (0 ,Sk.
"«'y,,, ,, ' JO a.hle. IT. .... '
J"I F 'GOI ", " ,1 0' Ihp~t
...... .. R~, ~, . , ,0" .,
"'G""F,.g"' ,T."".
0" T, cOO" lh"",
~" O<:I Po<>g,Ta"",
saNa P.'a"a & f .Y","",C<O ,1a"",
Soa<:e S"ull'~ ,I_"
S.. a"'" W. ' ,T aPO'I
T@mO'e Of ,ho Su<> , I _ ,
T.......,e 01 ' ... Sun ,0 s. ,Y OOf'

ftware"

OROER ..O
00llR
01 (1&11
~~

0113 Ro

~'"O,.'R
Ol1lR
on . Ro
0231R
~,

:.oD1Ro
!>010R30
02 ' 6 R
OI I1 R
0105110
Ol ' ~ R

0'59 R
cn eso
O" I R
oollR
0110 R

~'".=,
0311R
"IO'lR
"10' ,RO

TRS-ao" GAMES, SIMULATIONS AND ENTERTAINMENT
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ORo ER ..O PROGRA A..E
Q06.OR ,", us o<: .,e< ,T~"",

0'5' 110 OS~ n_,o ' k

· TRS·80 is a ""demark o f Ra d io S~ack a dIV Ision o r Tandy Corpo rat Ion
•. APP LE i~ a !,adema,k o f App le Co mp ute r Inc

'RICE
,, ~..~..~
,.~

PRICE
.~

.~..~
,, ~

.~

.. ~

"~

PAICE
,,~

. ~..~
,,~

,, ~

,,~

fa 95
2(95..~
.~

. ~..~..~
,,~

nt

PROGR..... N.....E
Comp<ns",", U1"". P• • !Ta~

TI>e P,sn..."'l>'p< ,Topel
0.,. [ <1010< \0••• ,
0... Sc09<' 10,'-1
DlDIS ,D•• • ,
DyMm,c Devote Dr" e,. (Tape)
Orn,m,e Devoce Oro"",, 10 ".,
I,. ITapel
I'" (0"'1
P<O!l'amme" , Con•• ,," , ITa"",

"'''Il''''''''''' ' P"",... ITaP<' I
ll(,numlComp,n o lTaP<"
HO'S tTall'!l
UIt,. ...OO' IhPOll

DAOER NO
02' 611
0232A
Q180AD
0139RQ
02J 1RD
0128R
OH19AQ
02~A

03'1OAD
~,

OZ'~A

01~R

~

"'"'
TASao" EDUCATION
OfIOEIl NO PROGR "' .....e
O' J&R ~.n """~" , , _,
O' J I R E_.d.a , " .....an,T_'
OO"R(1 ~ ....... ( . """ USA (00",
O:> '2RO Ruuoo" Oo , ' ,Do ..
Ol2/ A S '" • """",''' , '''. , , ."",,
oz, .AO T.ac CIf"Do'• •
lJ09'jA T " ">9 ,.«_ ,taP")

Peterborough, N ,H. 03458 USA

tes.ee- 8USINESS AND APPLICATIONS
OflOEA NO PROGRAM MA"E
03 1e,AO CI..... t~ c-.tOO...1
028111 ElKlf(lnoC _'d Il~
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Get a glimpse of the future today-at your nearest
Instant Software dealer.
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Find out what you're missing.
You heard the lady. Your mlcrocomputing life Is going to be very exciting. But don't

leave It to chance-leave It to us! We have a brand new catalog full of packages and
valuable coupons to help make it happen. It's free .. . If you fill out the coupon and mail
It today. (Or make a photocopy and spare your magazine).
NAME: _

ADDRESS: _

CITY:.-: STATE:: ,ZIP:: _

lns1antSoftwaretlc Peterborough . N.H. 03458 603-924-7296 -ABO
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The Code Pet
- a Morse tutorial for Commodore's computer

Alden Lan.sdowne AA0G
JJ5 NOflh Viwi,lr

Wich"d KS 671nB

36' NEIT

17' fOR J-I TO P: lIE IT

J8lI fOIl [-I TO UM(AS)

19tI 0$" '10$(-'$ ,1 ,11

4ft If ll$· "t· THEN t · ) -P: P:£ M ONi LENGTH

~ l' I F OS· · S· nlE ~ L'P, P:£M O[ T LE NGTH

. 2' POIU: S9~. ,211: R£~ T{fIE

.)1 f OIl J - I TO L: ItEU J

«;II I'(lI([ 59";. , .

l S' READ A$

Program for M orse code.

1M PR I:n-" OS[ axl PI\Q'IPTU PJI:(ll;RN!"

It, PRI:n- '001 WIU SOl)~ COD£ AT 1lM0000 . IM·

121 PRIlfT "'QGROUPS Of flVE OIAAACTUS AT THE '

13' PR[n "QSPEEO l OU OESI RE. An n llilli GROOPS OF'

I.' PR I~T "QfI VE , Acopy OF THE SENT lE XT WI ll"

1st pun "tIN'P£AR. If I'lIU WISH TO SlOP llEFQllE'

16t PUIIT"~I'~ F1MISHED. TlP£ ' S' . ·

17' PR IIIT ·~AT SPUD 1Ol.0 TOO lin 10( TO SUO?'

19' CL R

2" INPUT "~5 TO 21J WPH) ';P

21' If P' 5 a. P>2q THE~ ~

221 IF P>12 THU ~. I, GOlO 2.

2 )1 ~'A8S(P ' I ~l9ttJ , P' I)

2~ P- ABS (P ']-8Il J

25' POKE 59~'9. 52: REMTURN OfF VIO£O

26t pun . '!"

211 PRI NT · U TTU S. IlEA{ IS TIl( LIST TO 0lEU.·

281 "lIfT 'YOUR .\CCUllACf:Q"

29' P(lI:.[ 59~. , ': PW S9~61 ,16:P:£M SCUIO

l" POKE 59.66,51

ll ' A. lhT(RhOil) · .1) . U

l 2t IF (A-6.) 011 (A>S1 NlO .I.<6J ) THEIl 31'

))8 PR INT ~R$( A);

J4III fOIl I' • • TO A

code with penc il and paper
as you would i f you were
perf o rm ing fo r the FCC.
Af ter 100 gro ups of fi ve
c ha rac ters (or fi ve min
utes), t he screen wi ll show
the text sen t. A com p le te ly
random tex t o f l e tt e rs,
num be r s. a nd co m m o n
p un ctua t ion w ill assure
vou of recei v ing all c harac
ters equally.

Sho uld yo u w ish to stop
before t he co m p u te r i s
fin ished. type S and the
co m p u te r w ill r esp ond .
Code is sen t as near the in
put speed as po ssib le for
m e to program . (If you
m ake improvements, pl ease
le t me kn ow .) The basis for
the t ime was reached by
ru nning the program, tim
in g for f ive m inutes. and
t hen count ing the groups
of f ive chara c ters. Speeds

A ft er you ente r t he under 1 3 words per minute
spee d, th e screen IS are sent at 13 words per
blanked and you copy the minu te w i th addi t ional

126 73 Magazine . December, 1981

Yo u ' re pr a ct icall y a
shoo-i n for that up

grade license if you can
copy the code from thi s
p rogram wr itten for the
Commodore Pe I ™ . You
pick the speed from f ive to
twen ty w ord s per minute
and it sends perfect code in
grou ps of five characters .
Since this is a sou nd pro
gram, you will need an ad
dition to the Pet such as
ca n be found in Kilobaud
M icro co mput ;ng, Ma tc h,
1979 . The art icl e by Greg
ory Yob on page 71 ex
plains severa l ways to con
nec t sound . I st rongly rec
om mend the method in Fig .
4(b l. By the time I iso lated
an ampl ifier with ca paci
tors, I had distor tion . The
transistor seems to be best
and also is easy to con
st ruc t.
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2.5 ToTIo1BH9

56' IF TI)T THEN 59 '

DEBCO ELECTRONICS
P. O. BOX 9169 DEPT. C

CINCINNATI, OHIO 45209
Phone : (513) 531·4499

NICAD BATTERY
CHARGERS

RAPID MOBILE CHARGER

$34.95

RAPID /I CHARGER

Charge your handheld radio oll 12 volt source in 4-6 hours.
Will not overcnarce your batteries due to automatic snut
off circuitry. Equipped with cigarette lighter plug on the
input side and the appropriate Charging plug on the output
side. Cord lengths allow for convenient use while
Charging! Models available lor the Kenwood TR2400.
Yaesu 207R, Tempo 51 , 52 , 54, $5, Santee /"lT1200, Wilson
MKII and MKIV. Other models available also. Please call or
write for more info.

Our NEW AC version 01 the Rapid Mobile Charger. Charge
your handheld radio in 2-3 hours. Will not overcharge
batteries due to the same automatic shut-off c ircuitry
found in our Rapid Mobile Charger. The input is equipped
with a UL approved transformer and the output with the
appropriate charg ing pl ug. No adjustments necessary!
LED in dicator shows current is flowing and all the proper
connections have been made. Models available for
Kenwood TR2400. Yaesu 207R, Tempo 51, 52. 54. 55,
Santee HT1200, Wilson MKlJ and MKIV.

$49.95
TEAMS: US & Canada add 5% shipping. hand ling and insurance.
All others add 10'!l1 (20'!l1 Air Mail ). COO add $UlO COO lee. Ohio
residents add 4~ sales tax . Visa/Mastercard we lcome.

Satislaction Guaranteed
10 day unconditional guarantee! If you are not satlsl,ed witl'lthis
product, return It witl'lin 10 days in original condition and we will
relund your money (less shipping & l'Iandlingl.

Dealers please inqui re

l ine 600 turns the sound
off. If you have inadver
tently pressed STOP, just
type RUN 600. You won't
see it on the screen until
you have pressed RETURN .
The program as show n wi ll
run unti l 100 groups have
been sent. I f you want to
copy for only five m inutes,
ad d line 205 and c hange
l ine 560 as in Version II.

ru arv. 1979, page 9. If the
tone is not r ight for you,
c hange the 211 in line 420
to any number between 1
and 255.

learn ing code isn't al 
ways that much fun, so
an yth in g to e ase u s
through this period helps!
Good lu ck on t he up
grad e. •

spa ci ng between c harac
ters. The t im ing for this is
accompl ished in lines 220 !
through 240. line 270 is in
complete, but before the
screen is turned on, line
610 will fi nish the sentence
and tell you how many
groups you have cop ied .
line 290 includes an extra
POKE statement; however,
withou t it, you w ould hear
a fal se tone the first time
you ran the program .

This prog ram uses the in
heren t ASCI I code in t he
Pet to reference a number
to the corresponding ASC I I
cha racter for display. line
320 removes the holes in
the ASCII code. line 300
f ol l o w s gu id e l i nes f or
sound pitch as in Kilobaud
Microcompu ting , Fe b -

4~ ~UT I

46~ R£ME~O OF LEITER. OtECX 5 GROUP

47~ RESTOR(

48lI Gll U , IF [ So"S" TllEN m
49' C"COI

51. PR1n " 0 ;

519 IF C-5 THEN Coi : GOlO 53~

51 ' FOR Jo1 TO X: ~E XT : REM\lORD SPACE

5ZII GOl"O 31'

5JII FOI 1"1 TO P-602 "1. : ~E XT

541 G-1i01 , HoIt°1

55' IF G-6 THE ~ G" ~: GOTO Sag

56' IF Hoi" THEN !>9'

64~ END

lItH DATA lL5Sll ,lS55l,5LSlSl,LSSlS

I' l l DATA lllLl,Sllll .SStll .S5S11 ,SSSSl .SS5SS,L5SSS .lL5SS.LLLSS,llllS

lilt ORU • •8.8 ,8 ,J ,SSl l SS,J

1'31 DATASl ,lSSS ,lSL5,lSS,S,SSLS ,lLS ,SSSS ,SS ,SLll ,lSL ,SLSS .l l .lS ,LLL ,SLlS .lLSL
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5. GOTO 31t
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No More Two-Tone Sidetone
- modify your AEA keyer

•

•

T he AEA CK-1 and MM-1
are spec tac ula rl y versa

tile kevers, and after many
months o f using both o f
them I have o nly one com
pla int. a complaint tha t
many others have voiced .
The pro blem involves the
sidetone.

let's face it-there aren' t
many kevers with a nice
smoot h si ne-wave oscil lator
for the sidetone. On the
other hand, most transce iv
ers offe r excellent sidetone
c ha racte rist ics. Moreover,
when using the transcei v
er's sidetone, you can avoid
the embarrassmen t of hav
ing the keying cable go bad
whil e you are sendi ng. or
(heaven torbidtl fo rgetti ng
to flip t he " t ra ns m it"
switc h. In both cases the
sidetone on you r kever
would percol a te along ha p--

pily, giving no indication of
the fault.

So what's the prob lem? If
you wan t to use the side
tone in your rig rather than
the o ne o n the kever. you
can si mply turn down the
volume contro l o n the key
e r. right? Wrong! If you turn
down the volume control
o n the kever. you won't
hear the aud ible confirma
tion of each entry you make
on the AEA's keypad . Th is
can lead to errors in mes
sage loading and speed se
lection if you don't depress
the keys firmly, or there is
kevbounce.

The solu tion is rid icu
lous ly s im p le . Unlimber
yo ur soldering iron . and in
less than five min utes you ' ll
have your AEA kever giving
you aud ible confirmat ion

of entry, but no sidetcne.
We'l l start with the CK-1,
since t hat kever is nearest
and dearest to my hea rt.

Remove the two sc rews
o n the sides of the kever
and carefu lly separa te the
two halves of the keyer. On
the ci rcuit boa rd, locate
diode 01 , whic h can be
found next to U3. just south
o f the 7805 regul ator .
Check the pictorial in the
manual if you are not su re
that you have the right one.
Now here co mes the hard
part. Brandish your so lde r
ing iron threateningly be
fo re the kever, and then un
solder o ne end of the d iode.
Tha t's it! Tape the diode so
it doesn't short out anv
thing. and close up the
kever.

The MM·1 is equally si m-

pie to modify. The diode of
inte rest in the MM-1 is the
0 1, located near the crys
ta l. There are two diodes
and a res istor in a row; the
d iode you're after is the sec
ond one from the resistor.
Unsolder o ne end of the
d iode, and you ' ll have veri
fica tion of key closure, but
side to ne only from the rig.

If you wish to use the
kever's sldeto ne from time
to t ime, you can simply in
sta ll a miniature 5PST tog
gle switch to switc h the
diode in when you want to
hea r sidetone from the key
er. In the MM-1 , the switch
can fi t in o ne of the holes
dr illed for the Aux jacks.
Space in the CK·1 is a littl e
tighte r, so you'l l have to
d ri ll you r own hole, but
there is st ill plenty o f
room. •

FAST SCAN ATY
WHY GET ON FAST SCAN ATV?
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RACES. CAP se.rChel. weather \NlItch . etc.
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For more info call: (213) 447.4565

128 73 Magazine· December, 1981

[8-- P.C. ELECTRONICS a
Ma rya nn 2522 PAXSON Tom ~
WB6YSS ARCADIA. CA 91006 W50RG

PUT YOUR OWN SYSTEM TOGETHER
TVC·2 CONV ERTER tunes 420
mhl d o w n t o c h 2 or 3 . .. $ 5 5 ppd

T XAS EXCiTER . • . • • • • $ 89 ppd

PAS 10 WATT LINEAR .. $ 89 ppd
FMA5 Audio Subcarrier . . $ 29 ppd

ALL FOUR PACKAGE ..$ 249 ppd

SEND FOR OUR CATA LOG, WE HAVE IT A LL
Modules for th. builder. comPlete unill fo r thl optrltor,anten"'I,
color cam.... repeaten, preamps. linea". video ider and clock.
and more. 19 Ytoll .. in ATV. see

1981 ARRL HANDBOOK



Of course, If you do want a full featured/super deluxe
repeater, with higher power and a tunHat of available 'built-in'
options, then you want our SCR1000 or 4000 " Dream
Machine". These units will continue to be available for those
who want 'The Ultimate in Repeaters'.
SCRn Pricing (15WL): 2M or 220MHz, $995.00 Amateur Net.
440MHz, $1150.00. For no 'plug-in 'ID board (Export), deduct
$40.00. Calf or wri te today fo r a data sheet. or to p lace your
order! Sold Factory Direct or through Export Sales Reps on ly.

A~ti«e

oI~·~·~·
ea&e. eU.. c4 a144 <Waita&e.

---------------
• • •

1055 W. Germantown Pk, 512 e Norristown, PA 19401 e (21 5) 631 -1710

1S or 30 WI. xmtrs.

These new Repealef, malnt,ln the quality 01 design, com
ponents and construction which made Spectrum gear
famous. However, all o f the " bells & whist les" which you may
not need or want have been elim inated-at a large cost sav
ings to you! The SCRn is a real " workhorse" basic mach ine
designed for tnose wnc want exce llent, super-reliable pert er
mance year after year- but no frills ! ('PL' and a JOWt.
Transm itter are the only "built-In" options ava ilable; but
Autopatch, Remote Cont ro l, and other equipment can be con
nected via the rear panel jack.)

-------------------iStlatta~!
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Introducing the New Low Cost Spectrum
SCR·77 Repeaters-2M, 220 & 440 MHz!

Includes: _ Crystala- h igh stability .0005%
e Locel Mlc
• Your Call programmed into 10er
• Provision for Auto-Swltchover to Blry. Pwr.
• Bullt·ln AC Supply; basic Panel Controls, Spkr.,

LED Indicator.

10M FM Repeaters, Remote Bases & RX/TX Boards NOW IN
PRODUCTION! Call or Write for Full Info.

/ScI speCTRUM COMMUNICATIONS

5CR77 FM REPEATER

If you're looking for a new Repeater, but you real
ly don't need (or can't afford) all the fea tures and
options on our world famous, 'super deluxe'
SCR1000/4000, then our new economy line of
SeA?? Repeaters is ideal for you!

WCI ,..SPECTRIJItf COItfItfIJN'CAT'ONS



-
Dave Cotner
6948 N. .... shland Avenue
Chicago IL 60626

Monodes

«

- harbinger of a new age

Fig. 1. Representative ancient monades.
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Everyone has doubtless
heard , at one time o r an

other, that there lurks at the
fa r fringes of electronics an
engineer's unicorn or will 
o-the-wtsp known as the
monode. M ost of what you
have heard is humorous
and misleading in nature;
this is simply a cover fo r a
lack of ha rd facts.

But with recen t develop
m ents prom ising to cata
pult i t squarely into the
limelight of the next wave
of innovation, it has come

Ch,cA. " ItZA

t ime to broaden its ac
quaintancesh ip. Engineers
and hobbyists al ike stand to
benefit greatl y. Both will
find the new information of
prime interest. We will now
proceed to unb urden the
monode of its undeserved
myth of uselessness.

Monocles have left their
m ark through much o f ea rly
history. This fa ct is now
clea rly seen from the new
perspec tives given to us by
conte mpora ry histori an s of
te c hn o logy, notab ly Y.

Coyle Dunbar-Dexter and
Isad ora Pisa Fe rnic c ia .
Spec imens of ea rly ones
range from bits of copper
embedded endwise into
clay beads (C hic hen Itza,
Angko r wan to bro nze pin
shaped leads in wooden
beads or buttons (C ize h,
Jer icho). Fig. 1 shows repre
sentative pieces from these
sites, ci rca 2240 Be to lb80
BC

This graph ic a rgument
needs no fu rthe r justif ica
tion . The an cients' fai lure
to extract a usable perter
mance from them, however,
led to their continua l bu ria l
and rediscovery in widely
scattered p laces and times .

There a re histo ri ans who
scoff a t the ancient mon
odes theory, nonetheless.
Most often, these a re not
tech nica lly oriented peo
pie, and so they put fo rth
the rather tepid counte r
that the so-ca ll ed monodes
a re often found in proxim
ity to such commonplace
a rticl es as co m bs a nd
brushes (who among the
present readership has not
built a Wimhurst or Van de
Graff machi ne ?); some are
even fo und rig ht in a mum
mified corpse's ha ir!

We can sca rce ly blame
the ancients fo r burying
these defiant devices with
their frustrated and no
doubt defamed inventors,

perhaps wish ing both a
kinder break in the after
world .

In point of fac t, Puck's
Sta ff, as we might well ca ll
it, had been a thorn in many
a Skypticka l Experimen ter's
side all through the Renais
sance, as well . The first rela
tively modern ment ion of
the m is found in a rough
draft of a never-finished
monograph, as it identified
itse lf, by Evangel ista Torn
celli. in 1642 . Fig. 2 shows
this work. He had a vague
not ion that the st range
forces found in amber, an i
ma l fur, and the like had an
aff inity for metal s and pro
ceeded to ta ckle electrode
theory one electrode at a
time.

Since an e lectrode's pri n
c ipa l cha racteris tic seemed
to be its length, he assern
bled one by putting mercu
ry in a glass tube and invert
ing it into a shallow dish of
more mercury. This was to
provide an easy means of
va rying its length, but he
became so engrossed in the
tricks the atmosp he re
played on it that he dropped
further dead-end research
in favor of the eas ier qua r
ry. He invented the barorn
eter the following year as a
result.

Ben jamin Franklin a lso
delved into the matter for a
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Fig. 2. Torricelli's inves tigation.

E.F. Bull·Pnv~te CollectIon

ac and monades is true . If
we try to make a monode
antenna. say, by topping an
automobil e radio antenna
with a de corative foam
ball. we are in real ity going
to be rece iving signals from
the lower segments of the
antenna, which act as un
shielded conductors from
the radio's coax connector
to the top segme nt. It is this
top segment which, togeth
er with the foam ball, forms
the monode. Hoping to
force the top segment to
become a monode/antenna
by removing the lowe r seg
ments is of no use . Now, the
lower half of this segment is
needed to connect the up
per half (the new monocle)
to the coax connector. It is
this new unshielded con
ductor. of cou rse, which
picks up signals . Chopping
away un til o nly the foam
ball remains, we at last see
how poorly monades tunc-
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above. Is the monode 's be
havior independen t of the
resist ivity of its co nductor?
Does it display a tempera
ture coefficient of some
sort? And what about het
erojunction effects? One
might well ask .

Ac measurements are al·
so diff icul t. Si nce the re is
no externally defi nab le cur
rent, how can it alternate?
Ac monodies seemed a
doomed cause until the in
vention of the alternating
source in 1936 by Bull Labo
ra tories founder Genera l E.
Fu ller Bull. See Fig . 4 fo r op
erating deta ils. Shown in
the inse t is a moclern equ iv
alent-an array of series
connected photovoltaic
cells is illuminated by an
LED and mounted on a
quartz crysta l which is
made to oscilla te by a con
ventional osc illa tor ci rcuit.

You might now see why
Hertz' original notion about

The bas ic stumbli ng
block all along has been in
the current made assumed.
Both monodes and super
conductors, therefore, ex
hib it essentia lly surprising
behavior in the macroscop
ic realm.

Rather than burden the
reader with quillets of
theory. we will here take
the more pragmatic and in
tuit ive approach and de
sc ribe the appearance and
measurement of bas ic mon
ocle ci rcuit parameters:

Voltage-Voltage is a
measure of electromotive
potential diffe rence be
tween two points . The volt
age of a monocle with re
spect to any other point in a
ci rcuit can be measured
read ily enough, but t he
one- lead device cannot
have a voltage drop as
such. Monades do not drop
voltage, so much as they
never pick it up .

Cu rre nt-Cu rre nt does
no t flow in monades in the
conventional sense . Ki r
choff's law still applies.
however . The monode' s
voltage with respect to any
other point in the circuit re
mai ns constant as lo ng as
cu rrents flow ing into the
monode are eq ua l in magni
tude to the currents flowi ng
out. The fac t tha t both flow
over the same lead simply
means that conventional
current mete rs re g ist e r
nothing.

Resistance-Since this is
defined as voltage drop per
un it current. we have a dou
b le d il emma, as witnessed

physics unfolded, portrav
ing a world in defia nce of
common sensi bility, the
monode began to fa ll into
line as a viable entity in its
own right. Engineers and
scientists here at Bull l ab
oratories have detai led its
operating principles, and
applications research is in
prog ress at a rapid pace,
a ided by the sophisticated
support technologies avail
able today.

Many nineteenth century
luminaries also wres t led
with the " wicked one
legged beastie," as Samuel
Morse referred to it. But,
with so many highly suc
cessful endeavors proceed
ing forth. this was sca rcely a
time for championing the
lame ducks of techno logy.

Michae l Faraday at
tempted to derive the form
of the Tubes of Force he
would find around a men
ode. His subsequent ner
vous breakdown forever
sealed off any chance of
knowing just how close he
may have come to the truth
of the matter. He became
so distracted that he could
only talk about irrelevant
trivia fo r years , neve r
touching on the subject fo r
a moment. Research is a lso
in progress on the so-called
heavy meta l poisoning that
afflicted Isaac Newton.

Heinr ich Hertz came
much closer than anyone to
seeing the monode in its
own right. He attempted to
asc ribe to most common ar
rangeme nts of matter a
" monopo la r character" to
account fo r the apparent
lack of omnipresent elec
tromagnetic activity as ob
servable in his day. He was
right, in that monodes do
not make antennas, and
vice versa. We will go into
this in more deta il.

As twe nt ie t h century

time. This has been deter
mined by piecing together
scattered interviews biog
raphers held with younger
contemporar ies after his
dea th. Franklin mou nted
ball-capped rods atop l ey
den jars (the now-familiar
ball and stem most static
electricity devices sport),
but fou nd that, when
capped with wooden or gut
ta-percha insu la tors as
monocle theory calls for,
thev became Quite ref rac
tory to further experimenta
tion . He. too, gave up in de
spair. Fig. 3 shows this re lic
of the lackluster side of
science.
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CROWN MICROPRODUCTS WISHES TO TAKE THIS OPPORTUNITY

TO SAY THANK YOU FOR YOUR SUPPORT. WE ENTERED THE RTTY
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, '
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Fig. 3. Franklin's monodick. apparatus. Fig. 4. Early and modern alternating sources.

that the output is indepen
dent of the input, folding its
truth table down to a mere
speck of ink on the printed
page and making it highly
noise-immune as well. The
distinction between ripple
through and synchronous
logic becomes superfluous.

Some digital functions
served exclusively by the
monode and its MSI derive
tives include the Gunn Ef
fect No-Shot Schmitt Trig
ger; its output is a blank
when it is not loaded.

The flop is also the ideal
matrix element for the
WOM or Write-Only Mem
ory. Far from being the
white elephant many wags
have painted it to be, it
finds many useful applica
tions. It is usually function
ally organized as a set of in
terpenetrating spirals to
form a circular file or data
sink.

One use, which may have
far-reaching consequences,
is in the capacity of a data
terminator . Not knowing
the inherent capacity of the
Bit Bucket, which we must
assume on thermodynamic
grounds to be finite, it is
wise to provide for the dis-

transite pad with asbestos
grease, for peat's sake.

An even more recent de
velopment, allowing mon
ode les to be used in con
ventional circuits, is the in
corporation of bypass resis
tors into the Ie case. These
damp supply line ripple as
an added benefit, since of
ten they have values on the
order of .03 Ohms or less .

The first digital monodies
research was done in 1967.
A team of Bull laboratories
scientists theoretically pre
dicted the properties of a
monode gate which they
proposed to call a "d is
latch." Upon fabrication
and testing of the first unit,
however, it was deemed a
flop.

The flop possesses a
unique ability to keep cir
cuit complexity to a mini
mum, This is due to the fact

There are two kinds of
flop, J and K, which are
identical. which is simply to
add variety to texts on men
ode theory and practice.
Much of this would be
stodgy pottage, indeed,
without such details; the
phenomenon is known as
" monoto ny,"

source and destination for a
healthy cost and weight
savings over twisted pairs
or coax.

As an example of its al
most trick logic, note Fig. 5,
the data bandwidth dou
bler. This feedthrough de
vice is crimped onto strand
ed hookup wire to increase
its pulse bandwidth and
functions as follows:

tion as antennas.
The monode will see its

first gamut of applications
in the digital field , owing to
its highly unary truth table
and singularly co nsistent
characteristics . Indeed,
Buckminister Fuller has
dubbed the monode " the
unit of electrical behavior."

Monodes now largely use
standard integrated circuit
technologies owing to their
availability. However. new
and more appropriate vari
ants are appearing, notably
SEAMOSS (Superinsulating
Epoxy And Metal Or Sub
stantial Substitute), based
on the valence-filled NC (no
connect ion) junction.

Since monades do not
use conventional current, it
must be bypassed. This was
done at first in the powerlogic ones are conven-

tionally communicated as supply, using a hefty shunt
resistor and an air gap or

~:~~;~ ~~::. e~~~~i~ glass rod in series with the
we will stick to this one for output.
simplicity.) These pulses ob- The development of the
viously must flow over the powerless monode did
low-resistance path offered away with this, however.
by the wire. logic zeroes, This three-terminal device,
on the other hand, are rep- in addition to dissipating
resented by an absence of heat from the bypassed cur
current and thus obviously rent, also dissipates " pea t,"
prefer the high-resistance or powerless heat, the zero
path formed by the two energy equivalent of heat
100-megohm resistors in se- dissipated by conventional
nes. which prevent their be- current. Thus, in addition to
ing swamped by ones. Since being mounted on an alu
negligible current flows minum heat sink with sili
over this path, the two man- cone grease, the device
odes terminate the path at must also be attached to a
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Fig. 5. Data bandwidth doublers. Fig. 6. Vanished " flop-fl ip" case WOM. Case design would
be unwieldy if chip existed.

posal of spent data. rather
than simply spraying it into
the environment as noise.
Future generations of com
puters will very likely be
planet-sized, if not larger.
and we are presented with
the horrifying spectre of
civilizations fighting over
caches of transition-free
space. Of course, this does
not even take into consider
ation the cost of transport
ing it to work sites once it is
staked out.

In the early days of com
puter technology, a pro
grammer was as often as
not a jumper jockey, wiring
by hand the controller
boards used to program line
printers and the like. The
distinction between pro
gram and data was painfully
clear. This separation is re
ferred to as Harvard Archi
tecture. Those who toiled at
these tasks may at least
conso le themselves that the
knowledge so gained has
been of great benefit in
present-day technology.
Many MSI integrated cir
cuits are in reality not logic
circuits at all; like the con
troller boards, they are
Read-Onlv Memories. The
chip engineer's job in many

cases is reduced from te
dious design-from-scratch
to Iiterally writing functions
onto standardized ROM
formats.

With flop-based ICs, this
is destined to become an
even greater boon. Since
flop outputs do not follow
their inputs, many func
tions to be written into
WOMs can be deleted with-
out any functional impair
ment. This has been dubbed
Dropout Architecture.

It is not difficult to prove
that, using Dropout Archi
tecture and conventional
ROM table-folding tech
niques, WOMs can be pro
gressively simplified to the
point that they will vanish,
making them extremely
compact and versatile. Of
course, There Ain't No Such
Thing As A Free Lunch, as
they say in the vernacular.
In most cases, the Ie's sup
ply bypass resistors will not
share in these logic-derived
benefits. Hefty power sup
plies will thus remain the
ruIe, given the degree of
supply bypassing previous
ly mentioned. Also, good
design practice will still call
for at least a label to indi-

cate the choice of WOM
not to be used . Fig. 6 shows
a vanished WOM as it may
appear and demonstrates
an unusual benefit of the
concept. Proposed case
outline MD-223 is a "flo p
flip" case which can be not
used in either a dual-tnline
or quad-tnline circuit board
location.

Monodes entered the
linear realm in 1972 with
the invention of the Zero
Current Source. It is real·
ized in chip form as two
powerless monodes in a to
tem-pole arrangement, pro
viding a 100% offset with
respect to both supply and
ground simultaneously.

This makes possible the
lnfnite-output-impedance
NOP-amp, which is ideally
suited for unity gain appli
cations since the output im
pedance matches the input
impedance. As long as no
disturbing input signal is
present, distortion is ex
tremely low.

Other unique devices are
exemplified in designs now
on the drawing board at Na
tionable Nonconductor, a
Bull laboratories subsidiary.
For example, the NN3160

and NN3161 are, respec
tively, a suppressed-lead
ing-zero-to-anelog convert
er and its trailing-zero sis
ter. The NN31246 is an In
definitely long Delay line
or "Co lla nder Brigade." It is
actually a 1xN analog shift
WOM, of course. It is used
to shunt signal quiescent
periods away from sensing
circuit inputs.

A German research group
has recently achieved a
combination theory/prac
tice coup with the develop
ment of the G999. This
Gottdeschaft device is a tri·
ple negator and is used to
cast out nines in decimal
arithmetic units .

We can expect the men
ode to flood the market
place soon, one-upping
many current two-lead de
vices. With the prospect in
sight of a complete engi
neering revolution, as Drop
out Architecture's charac
teristic philosophy of mate
rial economy is applied to
many other disciplines,
physical technology itself
will become a thing to be
avoided. We will be ushered
into a new Eden and rejoice
in Eternal Oneness.•
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Breaking the Decibel Logjam
- how to cope with nothingness

ears respond logarithmical
l y with respect to the pow
er .

For those who may have
become a bit doubtful
about their a lgebra, a little
review may he in o rder be
fore continuing with the d is
cussion.

Use of Logarithms

The common system of
logarithms uses ten as a
base. The logarithm of a
number is the power to
which ten, the base, mu st
be raised to equal the num
be r. For example , t en
squared, or ten raised to the
second power (102

), equals
100. Thus, the logarithm of
100 is 2. If we raise ten to
the third power, we have
1000 (10l = 1000); so the
logarithm of 1000 is 3.

The number which we
have just fou nd is cal led the
characterist ic of the loga
rithm and always has a val
ue of one less than the num
her of digits in the given
number. 1000 has four d ig
its and so the characteristic
of its logarithm is 3. Unless

with new types of circu its,
there was a great need for a
new unit of transmission
wh ich was independent of
frequency. One was needed
whic h was based on power
alone, since the gai n or loss
in power is the true index of
efficiency.

Another measurement
scale was devised and the
basic unit of transmiss ion,
by agreement among the
engineers, was the bel. It
was given this name in hon
or of Alexander Graham
Bell, the inventor of the
telephone. In common
practice, one tenth of this
fundamenta l unit is used ; it
is called the decibel and
goes by the abbreviation
dB.

The decibel is a natural
unit based on the way our
ears respond to various
sound levels. We rate the
efficiency and power out
put of apparatus in Watts,
but our ears do not respond
to sound energy the same
way a meter does . Instead
of responding in direct pro
portion to the wattage, ou r

cults. The original unit was
equal to the loss in a mile of
stand ard te lepho ne cable.
This mile of cable was used
to co mpare the losses or
gains in a circuit.

The mile of standard ca
ble was too bulky to keep
around so it was replaced
by its elect rical equivalent:
an art if icial line with a resis
tance of 88 Ohms and a ca
pacitance of 0.054 ut. For
measuring purposes, the
combination of these units
was equal to a m ile of stan
da rd cable. If the input to a
circuit was increased , the
amount of incre ase co uld
be measured by the number
of mile-units which had to
be inserted to bring the out
put back to the original
level.

The grea test defect of
the mile of cab le is that the
c a ble , having a certain
amount of inductance and
capacitance, does not have

The decibel is similar to a flat frequency response,
the old " transmission unit" and transmission effic iency
used for measuring the effi- depends upon frequency as
ciency of te lephone cir- well as power. In working
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Before going any further ,
it might be well to state that
the decibel is a ratio, noth
ing more and noth ing less.
It merely represents the re
lationship between two
quantities of energy. Unlike
the meter, the pound, or the
quart, it has no counterpart
in wood or metal in the Bu
reau of Standards. It is an
arbitrary standard o rigina l
ly set up by telephone engi
neers fo r their convenience
in making measurements
and calculations.

The purpose of this arti
cle is to clarify what a

decibel is and to explain
why it acts the way it does.
The average amateur seems
to encounter diffi cu lty
when studying the subject.
It is sometimes difficult to
grasp the decibel because
of its "not hingness." It has
no weight, it cannot be
seen, and its taste and smell
are nonexistent.



Two·meter H.T. Ampliller Kit

Decibels Power
Oaln Ratio

0 1
1 1.25

10 10
20 100
30 1000
40 10000

or current ratio squa res it
and gives us the power ra
tio. Curre nt va lues may be
substituted for V I and V J .

When using voltage or cur
rent values in the formu la it
is considered that the input
and output impedances are
the same.

By substituting in the for
mula for power, we can
work out the fo llowing
tab le.

By this we find that each
time the level in deci bels is
inc reased by ten, the power
is mul tiplied by ten . To in
crease the audio output of
a piece of equipment by 40
audible steps, or by 40 d B,
the power output must be
increased 10,OlXI t imes.•

T.....
9301 SW 4th St.. 219

Miami FL 33114

I need a schematic lor a Navy
RBH·2 general-coverage system
CNA46188 receiver man ufac
tu red by National under its own
model number NC1 56-1 . I am
will ing to pay a reasonable
amount for the schemati c and
manual. Thank you.

~'"

1.5 .....alts In-20 out
COR BNC In-50-239 out
email size: 1-3!16"x3"x4-1/2"
crese c cr ae t

ask aboul
our olher
UH F & VHF
amplifier kits

1398 Edwards Ave.

ORO ENGINEERING L.k~2~~O~~'07

a nd 1 dB, so it fo llows that
3 dB + 3 dB + 3 dB + 1 dB
= 1/2 x 1/2 x 1/2 x 4/5

= 10 d B = t rt n
Inverting: 10 d B gai n =

power ratio of 10.

This is another common
ratio tha t sho uld be com
mitted to memory, and it is
easy to reme mber: 10 dB
equals a power ra tio of 10.

Voltage or Current Ratios

The formula so fa r has
been for find ing the decibel
di rect from the power mea
su rements. When voltage
o r curre nt read ings are to
be used in place of power,
t he form ula mu s t be
changed to read :

dB = 20 10 g 10 (V IN ,).

The power in a circuit is
proport ional to the square
of the voltage o r current. As
stated before, add ing of the
logarithm of a number to
that of another m ultiplies
the numbers, so two times
the logarithm of the voltage

HAM HELP
I recently purchased an old

Hallicrafters linear amp lifier,
Model HT 41. I need 10 get a
copy o f the schematics and, If
possi ble, operati ng Instruc
tions. It anyone can fu rni sh
these, I will gladly pay costs.
Thank you.

Glenn Churchill KA2101
1 M••dow Rd.

Hudson Falls NY 12839

ter it has been reduced or
increased. When su bst itut
ing, if the larger of the two
is always placed on top, it
will simplify solution. If we
substitute 1000 milliwatts
fo r PI and 794 milliwatts for
p.. we will have the fo llow
mg:

dB = 10 loglo 1000/794
= 10 log lo 1.259.

The log of 1.259 is 0.100,
sodB = 10 x O.l ,or,dB =
1.

In substituting for the
second and third reduc
t ions, we find that we have
red uct ions of 2 and 3 dB, re
spective ly. This then gives
us an approximate scale
that is easy to remember;
One dB red uces the power
to 4/5ths of the origina l, two
d B red uces it to 2/3rds of
the origi na l, and a reduc
tion of three dB brings the
power down to one-ha lf of
the original.

Practical Examples

If these power rat ios are
memorized, almost any d B
loss or gain can be figu red
quickly. For example. what
power ra tio wou ld be repre
sented by a lo ss of 9 dB? A
9-dB loss wou ld be the
same as three 3-dB losses.
Remembering that a 3-dB
loss equals a power ratio of
1/2 and a lso remembering
that when t he logarithms of
a num ber are added the
num bers-are multiplied, we
fi nd the following:

3 dB + 3 dB + 3 d B
= 1/2 X 1/2 x 1/2 = 9 dB

= power rat io of 1/8.
To find t he power ra t io of

a 7-dB loss we have the
same as a 3-dB, 3-dB, and
1-d B loss , so:

3 dB + 3 dB + 1 dB
= 1/2 x 1/2 x 4/5 = 7 dB

= power ra t io of 1/5.

When solving for gai n,
the problem is figu red for
an equ ivalent loss and the
resulting power rati o is in
verted . For example, to find
t he power rat io of a gai n of
ten dB, we have to find a
change of 3 d B, 3 dB, 3 dB,

the given num ber is a direct
power of 10, its logarithm
consists of the characteris
tic followed by a decimal
number known as a mantis
sa , which must be found by
use of a table of logarithms.
If we want to find the loga
rithm of 775, we know that
the characteristic is o ne less
than the numbe r of digits so
that makes it 2. By referring
to a log table we find the
mantissa to be .8893 so the
log of 775 is 2.8893 . This
means that if 10 were raised
to the 2.8893 power, the re
su lt wou ld be 775. Numbers
may be mul tiplied by add
ing their logarithms or they
may be div ided by subtract
ing their logarith ms.

Returning to the discus
sion of the decibel, suppose
we had an amplifier with an
even 10lX1 milliwatts out
put. If the output were re
duced the least amount de
tectable by a sensitive ear,
we would find that it had
been red uced to about 794
mill iwa tts, or to 0.794 of the
o rigi na l power. If once
again the power were re
duced the slightest amount
detectab le by the ea r (a
good ea r) a nd t he output
measured again, we would
find that the power had
been reduced to 0.794 of
the 794 milliwatts, or to
0 .630 of the o riginal power.
If we go so fa r as to redu ce
power another step, we find
that the power has been re
duced to 500 milliwatts, or
to one-ha lf of the origi nal
amou nt. It took three steps
(reduct ions o f power) to re
duce t he o rigina l power to
one-half its value.

Power 1 and power 2 rep
resent power before and af-

The decibel , which is the
new unit of tra nsmission or
power ratio , is supposed to
be the sma lles t change in
power that is audible to the
trained ear. The formula for
findi ng the decibel of a ra
tio between two power lev
el s is : dB = 10 10 &,0
(powerllpower,).
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Less Drain Is Your Gain!
- power-saving mods for the Wilson II and IV

Photos by N31C

•

Scope display of power saver in action. Top trace-receiver power. Bottom trace
squelch voltage.
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Robin B~ker I(AJW
2912 N. Cetven Sueel
Baltimore MD 21218

W ilson Mark II and
Mark IV hand-helds

are excellent performers . In
many ways, they rival the
premier Motorola HT-220s.
O ne way in which the Wil
so n units come up short is
on standby current. Wilson
specifies the standby cur
rent at 15 rnA; mine draws
about 22 rnA normally. A
ca ll to the factory con
firmed that this is par. While
respectable, 22 rnA, or 15
rnA for that matter, just
doesn't compare to the
HT-220's standby current of
3.5 rnA. Recently, while
making a modification sug
gested by Wilson to reduce
distortion in the audio
stages, I decided to do



. '
,

ered, we instead somehow
sta rt with the squelc h open
and only wa it for it to close,
the power-on period s could
be reduced to 15 ms or less.
This co upled with power
off periods of 200 ms wou ld
yie ld fai rly fast respo nse
and dramatic power sav
ings . Unfortunately, the
Wilson's sq ue lch c ircuit al
ways closes after the receiv
er is powered. However, if
the sq uelch c ircuit itself is
always powered d uring re
ceive and the rest of the re
ceiver is powered up at irr
tervals of more than 120 ms
(the maximum time it takes
for the squelch to open),
then the squelch would

VOI.l"GE 3-11 0 "' . -< _5"' .

CLOU D _.. CLOSED_-_S_LCH

_ _ _ _ $5....L;:===~jlOO $5.....L--

Fig. 1. Squelch action before modification.
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signal lost in normal opera
tion due to the response
time of the squelch circuit
(see Fig. 1 and note the time
delay from signal onset to
sq uelc h o pening).

Thus, to design a success
fu l power-saving circuit, a
method of red ucing the re
qui red power-on time must
be found . Although the
squelch circuit of the re
ceiver takes up to 120 ms to
open, it closes in at most 15
ms (the squelc h c ircu it
closes in about 5 ms if the
squelch control is set as
tight as poss ible). There
fore. if instead o f waiting
for the squelch to open
when the rece iver is pow-

c;
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•
•

Top view of completed board.

•
•
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presence of a signa l. Thus
the minimum power-on
time wou ld be a bout 120
ms.

To re al ize signific a nt
power savings, the receiver
must be off for much longer
periods than it is o n. If the
receiver power-on period is
set to 120 ms, the power-off
period must be set to 1 sec
ond o r longer. This is not ac
ceptable, since it results, on
average. in the loss of the
first 500 ms of any transmis
sion. If the power-on period
could be shortened, how
ever. the power-off period
could also be shortened,
and hence the amount of
any transmission th at is
missed would be reduced.
A power-on period of 10 ms
followed by a power-off
period of 200 ms, for exam
ple, would result in the loss
of o nly 100 ms of signa l o n
average. while still reduci ng
power consumpt ion consid
erably. A loss of 100 ms cor
responds to about one-half
of a syllab le and is not sig
nificant. In fact. thi s is corn
parable to the amount of

something about th is. The
resul t was a reduction of
the standby current to the
o utstand ing level of 4 rnA.
Perhaps even more lncred i
ble, the modificatio n re
quires only about S2 worth
of parts and just a slight wir
ing cha nge to the circuit
board! The detai ls o f the
modifi cation are described
below. along with two o ther
c hanges which conserve
power on receive and trans
mit.

To implement this idea.
logica lly it wou ld seem that
checking the sque lch vo lt
age of the receiver would
be sufficient to determine if
a signal is present. In fact.
this is the scheme that most
scanners use to check for
busy channels. Howeve r, to
prevent noise bursts from
coming through. squelch
circu its open only after the
presence of a contin uous
quieted signal for some
fixed time pe riod. Wilson
set this time period to be
from 40 to 120 ms, depend
ing o n the squelch co ntro l
setting. The squelch action
of the Wilson HT is depic t
ed in Fig. 1, which shows the
voltage a t the co ll ecto r of
Q14 for various signal co n
ditions. If the sq ue lch co n
trol is se t as tight as possi
ble, the re ce iver would
have to be powered fo r 120
rns before the squelch volt
a ge would indicate the

The basic idea beh ind the
modifi cation is to switch
off the power to most of the
receiver as much of the
time as poss ible, switching
it on period ically for a brief
instant to check fo r a re
ce ived signa l. When the re
ce iver is powered up, the
presence of a qu ieted signal
keeps it on and the absence
of a signa l turns it off again.
Once turned off. the receiv
e r is powered up again after
a delay and the process re
peats . If the turn-off occurs
quickly compared to the
t ime between successive
tum-ens. substantial power
savings result.
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one-shot is made from two
Schmitt-trigge r NAND
gates, U1A and U1 B. These
gates are very useful for
fashioning one-shots and
oscillators. and the spare
gate can be used in some
future project. When the
output of U1 B is low. it
shuts off the audio stages
through diode D2. U1C con
trols the receiver power via
transis tor Q2. The power
pu lsing action can be d is
abled by closing switch 51.
This keeps Q1 off. prevent
ing the one-shot from firing.

The enti re circu it eas ily
fits into the area reserved
for a tone encoder. Con
struction is quick using a
perfboard , and a suggested
pa rts layout is shown in Fig.
5. I soldered the IC directly
into the c ircuit, although
the board might still fit if a
molex1M or a low-profile
socket is used . Both unused
gate inputs on U1 (pins 1
and 2) must be tied high or
grounded. I used 1/4 -Watt
resistors and tantalum ca
pacitors because of their
small size. All parts are
re adil y a va ila b le from
many suppliers. One sup
plier is Digi-Key. PO Box
677, Thief River Falls MN
56701 .

The wiring is as follows:
Disconnect the wire from
the emitter of Q29 (upper
right of the circu it board) to
the junction of RS, R6, R9.
R11 , R13. R14, and C46
(m idd le of the c irc u it
board). Connect +Von the
new board to the co llector
of Q29. Connect the collec
tor of Q2 on the new board
to the junction of the co m
ponents li sted above. Con
nect the PTT input on the
new board to the emitter of
Q29. Connect the squelch
input on the new board to
the co llector of Q13 (near
the top of the circuit
boa rd). Connect the auxi lia
ry squelch output of the
new board to the collector
of Q14 (upper left of the cir
cuit board). Finally, con
nect the grou nd on the new
board to the circu it board

The squelch interface con
verts the squelch signal to
logic levels and to some ex
tent duplicates the squelch
control stage of the HT.
This is necessary because
the solution to the problem
ment ioned above keeps the
re ce iver squelch control
stage clamped while the re
ceiver is not powered. The
sq uelc h interface ci rcuit
triggers the one-shot when
the squelch closes. The one
shot sets the length of the
power-off period. It also is
used to keep the audio
stages off du ring power-off
periods via the auxi liary
squelch output. When the
one-shot is inactive and the
HT is in receive mode (PTT
is high). the rece iver power
switch is closed and B+ is
app lied to the receiver.
When the one-shot fi res or
when the HT goes into
transmit mode (PTT is low),
the power switch opens and
the receive r is turned off .

The complete circu it is
shown in Fig. 4. Transistor
Q1 converts the squelch
vol tage to 0 - 12 volts. The-

and the receiver is not
powered . Th is pro b le m
turns o ut to be eas ily over
come by allowing the re
ceiver power control signal
to act as an auxiliary
squelch control signal. In
this way, the sque lch con
trol signal is kept closed
when the receiver is not
powered. When the receiv
er is powe red , normal
squelch action controls the
audio stages.

A block d iagram of the
circuit is shown in Fig. 3.

OU T.-uT _.-ur

~200 .' --l :-- '00.' ...j '"~ ..~
I I I

.",.+ ~"" ~ ~ "'. + ~~. \.a.ovo
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RlCl....l R

f-- - -"lIOTlR. ACl OO«-$IIOT '." C>'I
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Fig. 3. System block diagram.
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Fig. 2. Squelch act ion after modification.

SQUl LCH

Bottom view of completed board showing method of ins talla tion in Hr.

always be open at the in
stant that the receiver is
powered. The operation of
suc h a system is shown in
Fig. 2.

Although the system now
seems complete, another
problem has been intrc
d uced . Since t he audio
stages are turned on and
draw power whenever the
squelch is open, some addi
tional method must be used
to keep the audio stages
turned off during the time
when the squelch is open



Fig. 5. Parts layout. top view.
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power would have to be
maintained to the synthe
sizer, since the lock-up
times are probably on the
o rder of 100 ms. Give it a
try!

Finally, I'd like to ac
knowledge the he lp of
N31 C in kicking ideas
around, designing circuits,
and taki ng the photos, and
also thank N3TE for snark
ing the whole process.•

R.'. rence
Wilson Mark II and Mark IV

Operation and service Manual,
Wilson Electron ics ccen., 1978.
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View of switch cut-out in battery companment.
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from 470 to 4.7k . This
c ha nge cannot be made
unless the power pulsing
circuitry has been installed .
A similar savings in transmit
curren t can be ac hieved
wit hout insta lli ng t he
power pulser. however. at
the cost of about .7 V lowe r
receiver voltage, by chang
ing Q29 to a Darlington
(such as an MPS A13) and
increasing R93 to 10k.

In conclus ion, I see no
re ason why the rece ive r
power pulsing idea co uld
not be adapted to other
HTs. For synthesized HTs,

Fig. 4. Power pulser schematic.
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from the speaker if the
squelch control is set right
on the edge between open
and closed . Otherwise,
you'll never know it's work
ing unless you keep track of
how often you r batteries
run down!

Now o n to some changes
on the circuit board. These
cha nges are not that easy
and are only recommended
for those persons experi
enced with tight ci rcuit
boa rd work. Although the
changes o nly invo lve sub
stitution of components ,
access is difficu lt due to the
cramped quarters. With a
little care they may be per
formed successfully.

The fi rst change further
red uces receiver standby
current d ra in, a lt hough o n
ly by a li ttl e mo re than .5
rnA (from 4.5 to 4 rnA).
Change R48 from 18k to
1OOk. RSO should now be
adjusted so that the audio
output clips symmetrically.
A value of 270k worked for
me . A side effect of this
modification is that the
t ime it takes the squelch to
open is increased by about
20 ms. C57 could be re
duced to compensate for
this, but then the squelch
wou ld close on shorter
noise pulses than it did
o rigina lly. I suggest leaving
C57 at 1 uF, since the added
time is no t significant.
Although this modification
can be made without in
stalling the power pulsing
circuitry, the benefit would
be marginal in that case.

The second change re
duces transmit cu rrent by
about 20 rnA. Change R93

grou nd somewhere near
Q1 4 (the exact location is
not critical).

If the disable function is
desired, a sma ll slide switc h
can be mounted on the perf
board. The switc h should
be bonded to the board
(epoxy works fine). By cut
ting a notch in the case
within the battery compart
ment, the switch can be
conveniently reached with
out d isassemb li ng the case.

Circuit operation can be
checked by observing the
one-shot output (pin 11 o n
U1 ) on an oscilloscope.
With the HT turned on and
the squelch control fully
clockwise, a pu lse train
should be observed . The
pu lse should be high for
about 5 ms and low for
about 200 ms. Next. rotate
the squelch control to its
fully counterclockwise po
sition. The one-shot o utput
shou ld stay high and the re
ceiver squelch should open.

If all is we ll, insta ll the
perfboard in the HT. The
board may be glued in
place if desired, although I
have not found this to be
necessa ry . Insu la te the
perfboard from the circu it
boa rd using ca rdboa rd ,
foa m, etc .

The comp leted un it
draws around 3.5 mA duro
ing power-off periods and
normal receiver current (22
mA in my case) during pow
er-on periods . Wit h the
squelch control pegged, the
du ty cycle is 5 pe rcent o r
so, and as a result the aver
age current should be ap
proximately 4.5 rnA. Mea·
surement in the lab con
firmed this figure. The HT
was also tested o n a Cush
man, and no change in re
ceiver sensitivity was ob
served when switc hing be
tween pu lse mode and nor
mal mode.

O nce installed, the oper
ation of the circuit can be
veri fied by rotating the
squelch control until the
sque lch threshold is just
re ached . Pe riodic noi se
pu lses sho uld be hea rd
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Joel Eschmann K9MLD
8204 North 93rd 51.
M ilwaukee WI 51224

A Positive Supply
with a Negative Chip

- one way to solve the parts problem

Fig. 1.

Fig. 2.
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every other supply.
Wouldn't you think, with

a ll these p luses , t hat
although this supply uses a
negative regulator it should
come out plus? Hi!

In previous designs (see
"More Power to You." 73,
August, 1979), I discussed
details of regulated sup
plies, current limit, regula
tors, crowbar ci rcuits, etc. I
wish to keep th is design
simple and very basic. With
that in mind, let's examine
it briefly.

The transformer is an
18-V, 4-Amp unit purchased
at Radio Shack (PN 273
1514). Referring to Fig. 3. we
ca n see the calcula tions to
the rectifier assembly. This
rect ifie r bridge is from Ra
d io Shack (PN 276-1171)
and has a rating of 100 piv
at 4 Amps.

A good rule of thumb for
the filter capacitor is ap
proximately 3000 uF per
Amp. With this 4-Amp sup
ply, I paralleled four 3300
uF units from my junk box.

Referring to Fig . 4, we
can calcu late the dissi pa
tion of the pass transistor to
determine the proper heat
sink rating. Starting with a
dc level of 25 volts from the
unregulated supply and a
regu lated output of 13.5 V,

sure is one of mine.) Staring
into the junk box, I recog
nized some l M-337 regula
tors. This regul ator is a neg
ative-reference vo ltage
device, but did this matter?

I walked over to the
blackboard and q u ick ly
drew a sc hematic of a neg
ative-regulated supply (Fig.
1). It became obvious that
there was no reaso n not to
use it. I located the other
components needed fo r this
power supply-which I
was planning to make ad
justable to 13.5 volts-and
laid o ut a breadboard .

Whil e wo rking on the
breadboard, certain bene
fits of this type of design
suddenly became evident.
Notice in the schematic
tha t I have utilized collec
tor feedback for good regu
lation . (Of course, this re
qui red a more available
NPN transisto r, as least as
fa r as my junk box is con
cemed.l Now that is t he first
plus . The second plus in this
design is the fact that we
can ground to the chassis
the collector of the pass
t ra nsis tor (Fig . 2). Plus
number t hree: using a T0-3
package allowed me to
eliminate any need for iso
lating the case of t he pass
trans istor as is requ ired by

•

•

One evening, while work
ing on a new ATV trans
mitter, I had a requ irem ent
for a good regul ated power
supply. A look into my junk
box revealed a shortage of
positive-refe rence regula
tors .

Again, one of Edsel M ur
phy's laws preva iled: " If
working on a new design,
the most critica l part will be
missing." (Well, if that isn't
one of Mu rp hy'S laws, it

' " L lln1 (>,11

•

o

'"
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From time to time you,
like myself, have gotten

into a situation where your
junk box just did no t have
the right parts needed to
build a project. You found
yourself needing some criti
cal components not imme
diately available from the
parts store-or maybe it' s
9:00 pm, Sunday night.

Well, this is a story about
such a situation which I
wish to share with you .



2·3·4
ELEMENTS
OR MORE

PLUS SHIPPING
$139.95*

.T.I~hon. : (2031526-5324

SUPER QUAD
KITS

• f IlUlUUCT .... 1« · I~ M'"
• OI'lMTlOI F• • SSI ( I ' III" 1iM_) Qa, All
• IIf DIllY1! I III JO.-
• IUIIG IIf K1I>aIH _ """ ..1IJty ...."'.
• SSI 01*.11... b"d' II dilly
• ' OWE Il AUlUIREMEI" !yJI't.1 10 _tt, dri••. 13 '1l'IfI1 1l 13 8 VDe
• IOLE c..,1AI 20 ..n,
• MOBILE .. FllEO ....-
• 1'RlAM' 18DB ... •
• 10lSE flGUIIE 1Tu .... 1.5 DB
• 1'RlAM' ImIG ' lip, oj, I - --'"" IIF .m.taf .....,.
• COIS,",UCTlO I N Ip ..-..I ............ ha.. "" 2 ,....

360 d, ll'' '' coohng
• SIZE 7'"("1• 6'"(dl • 3'(hl - WElGlfT 3 lin 9 on
• I.MED IATE SHIPMUT

SPECIAL OFFER $99.95*
Matching Power Supply PLUS SHIPPING

15 . MP SUPPLY ... 13 .,. ...IT 8"1..1. 5"(h) . 6"ldl
IMMUlIATE' SHIPMEIf
ALL PARTS AID lJdIOII WAARA.TEO DIE FULL nAIl

2 METER 90 WATT OUTPUT
AMPLIFIER WITH 18 DB GAIN PREAMP

Model 90Pl
FOR ONLY

FACTORY DI RECT

73 F. , y Rd ., C hest er , CT 06412

KIRK ELECTRONICS DI VISION
V1K1~ INSn UNEN"B, INC,

•

POWEi MEASUiEMENT
AllJ I VOC

Speei.l Il'tStruct ion Manu.' 01'1
Kirk ', " Super Qu ach" $2.75

• •
V-J

WRI TE FOR FU LL INFORMATI ON . P RICES DO NOT INCLUD E POSTAGE .

PRICES ARE SUBJ ECT TO CHANGE .

t 2 J 4 S 6 7 8 9 to YJIOI'l ' , I,,", I IJUti ... UID I'::' I
POWE~ INPUT INWN TS YJII Pawn SWt- ' n .K '" 11.. .....

POWER CHART "tricn USA """

VISA, MASTER CHA RGE, M.O. or C .O.O. • PHON E (713) 477-0134

V-J PRODUCTS, INC. 505 East Shaw, Pasadena, Texas 77506
SERVINGTHE ELECTRONICS INOUSTRY SINCE 1965

HIGH STRENGTH
FIBERGLASS

AVAILABLE IN A COMPLET E

RANGE OF KITS

.. 2 3 .. ELEMENT TAl BAND
10 1S 20 METER AMATEUR NET FROM $256.68

• VHF 4 ELEMENT 2 OR e METER
AMATEUR NET FROM $96.75

. 2 34 ELEMENT DUAL BAND
1015 OR 10. METER AMATEUR NET FROM $150.42

.2 ELEMENT 40 METER AMATEUR NET $523.50

...-

~~ATt:D

I •." -' .~

II.S oJu .toll

,_ LOU H
~ I

Fig. 4.

"
]

Fig. 3. FuJI-wave bridge.
fil tered and unregu lated.

the differen ce vo ltag e
across the pass transistor
will be 11 .5 V. The product
of the d ifference voltage
and the load current wi ll be
the power dissipat io n, in
Watts, by the power tran
si stor. For example. 11.5 V
x 2 Amps (load current)
eq ua ls 23 Watts of heat in
the transistor. With th is in
mind, I would recommend
a l C1O-Watt power transistor
like Radio Shack ' s PN
276·2039. A com panion
heat sink could be th e
Rad io Sha ck Universa l (PN
276-1361).

The remain ing pa rts are
not magic . Any %-Watt
resistor can be used fo r the
regulator bias. Due to the
fact that the supply was
designed for 4 Amps. the
LM·337 requires a heat si nk
to handle about 3 Watts
(Rad io Shack PN 27&-1363).

The only cautions to be
exercised to keep the 3-lead
regu lator stable a re lead
length, wire routing, and
grounding. Gro und loo ps
and stray current pat hs can
ca use stability p ro b lems
resulting in the regulator
not func tioning under load,
so lay out your package
carefully.

Edse l Murphy may have
the co rner o n the unusual,
situat ion marke t. but I have
the first on a negative com
ing out positive!.
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198' INDEX Complied by:
J.II DeTrey WBaBTH
Tim Dlnl.1 NaRK

AIlPLIFIERS

HA-292 GOES TO 229 MHZ AIlPLIFIER CONVERSION WA5VJB OCT 48
THE GREEN GALLON 8111. LINEAR AIlP PROJECT W3BYM OCT 56

ANTENNAS , PROPAGATION

FOUR-BAND MOBILE ANTENNA K5PTC JAN 129
TWO STATIONS, ONE ANTENNA SHARING SCHEME WA4RRB, WBUNC PEB 78
THE ZL/DF SPECIAL TRANSMITTER HUNT ANTENNA AD6Z MAR 41
FLEX I-PLANE ANTENNA FOR 2-METER BT'S NIPL MAR 8.
ROTATOR RESCUE MISSION BRAKE MOD K4GOK APR 74
PERFECT PARABOLAS DISH DESIGN W4UFT APR 91
TWO-METER ANTENNAS OMNIDIRECTIONAL THEORY WIIS MAY 12
THE 449-MHZ CURTAIN TWO-BAY COLLINEAR WA90ZC MAY 22
PARABOLIC MOUNT HYDRAULIC SYSTEM WD4MRJ, KA4JYD MAY 28
MULTI BAND GROUNDPLANE OPEN WIRE FEED WIGV MAY 38
DISH IT OUT PARABOLIC REFLECTOR W4NK MAY 42
THE EARTH MOVER PARASITIC REFLECTORS W8HXR MAY 46
SAILING THE TRIBAND SLOPER HALF-WAVES FOR BOATS W8KXW MAY 58
STAY TUNED THREE TUNER PROJECTS STAFF MAY 58
INSIDE COAX QUALITY AND CONSTRUCTION WB6MMV!7 MAY 78
"NO ANTENNAS· ANTENNA INVISIBLE COAXIAL DIPOLE WA9BBX MAY 82
DIGITAL CONTROL FOR HAIl III MOD FOR HAIl II I ROTOR WA8PBQ JUN 18
ABOUT THE BEVERAGE RECEIVING ANTENNAS W2XQ JUN 68
DESIGN-I.-DISH BASIC PROGRAM: PARABOLICS W3KH JUN 72
SHRINKING ANTENNA VERTICAL TOP HAT WIGV/4 JUL 44
THE CCD ANTENNA THEORY PLUS Q , A W4FD, W4ATE JUL 59
THE BOBTAIL: ROUND THREE INVERTED BOBTAIL W6RCL JUL 92
QRM-FREE ANTENNA TUNING INEXPENSIVE NOISE BRIDGE STAFF AUG 41
SOLAR ALIGNMENT TOOL FIND TRUE NORTH K6BW AUG 48
THE BETTER VERTICAL ELEVATED FEED WD9ABH AUG 94
FOLDED UNlPOLE FOR 169 TOP LOADED RADIATOR WB6ZYK OCT 28
PROPAGATION PROPHECY CALCULATE THE MUF AK8Q OCT 79
RINGO RANGER REDUX ADDING RADIALS WIHHF OCT 137
TRAVELING HAMIS ANTENNA COVERS ALL BANDS W3JIP NOV 188
ANTENNAS FOR BEGINNERS NOT FOR NOVICES ONLY NlII DEC 74
·CHOPSTICK· HELICAL FOR 432 GETTING READY FOR PHASE III 9M2CR DEC 1I6

AN & SSTV

SLOW-SCAN BITS , BYTES MICROPROCESSOR , SSTV K6AEP MAY B4
SSTV SIGNAL ANALYZER CHECK YOUR SIG K7nz NOV 46

CB CONVERSIONS

CB TO 19 AND BEYOND USE WITH 432 TRANSVERTER WB3CDE MAR 84
CB TO 18 PART XXX: MIDLAND 13-866 GRANT APR 184
CYBERNET TEN-METER OFFSET REPEATER OFFSET K3NKU AUG 66
CB-TO-18 PART XXXI: SIMPLE OFFSETS WA7ZGP NOV 56

CONSTRUCTION PRACTICES

ALUMINUM COVERUP
FLEXIBLE COUPLINGS
HAM SHACK DESIGN FOR NOVICE

PAINTING ALUMINUM
COUPLING TWO CONTROL SHAFTS
TIPS FOR EVERYONE

WB9YTB
WB6GZW
NlII

•
MAR
JUL
NOV

62
98
42

CORRECTIONS AND FURTHER INFORMATION

'SINGLE-TONE PAGING FOR WILSON HTS' (DEC 89)
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"THE ODD COUPLE" (NOV 8B)
-THE SWEET SOUNDING PROBE- (~UL 80)
·SUPER DUPER FOR FIELD DAY· (NOV 80)
"TRACKER - THE ULTIMATE OSCAR FINDER" (JAN Bl)
"CB TO IB - PART XXIX" (SEP B8)
·S-F MOD KITS· (JAN 81)
"A PROGRAIlHER'S POTPOURRI" (SEP 88)
·CHEAP AND SIMPLE- (JAN 81)
·OPERATING OVERSEAS" (FEB 81)
-THE EARTH MOVER" (MAY 81)
"ZL/DF SPECIAL" (MAR 81)
"THE NICAD CONDITIONER" (APR Bl)
"MAYDAY." (JUN 81)
"THE ROBOT 888H" (AUG Bl)
"ORM-FREE ANTENNA TUNING" (AUG 81)
"KENWOOD'S TR-9888" (AUG 81)
-THAT THEY MIGHT COMMUNICATE- (SEP 81)
"THE CONTEST COOKBOOK" (SEP 81)
"CONTROLLED CHAOS" (OCT Bl)
"FOLDED UNIPOLE FOR 160" (OCT 81)
"TRS-88: YOUR ELECTRONIC BRASSPOUNDER" (SEP Bl)

cw

FEB 124
MAR 186
MAR 186
MAR 186
MAR 186
APR 17
APR 17
APR 17
JUL HI
JUL HI
JUL 141
AUG 137
AUG 137
SEP 119
SEP 119
NOV 161
NOV 161
NOV 161
NOV 161
DEC 168
DEC 193

SUPERNOVA STATION ORGANIZER
ELECTRONIC BRASSPOUNDER
KEYER MAGIC
CW MUSIC KEYBOARD UPDATE
THE CODE PET
NO MORE TWO-TONE SIDETONE

ORP ACCESSORY
CW FOR LEVEL I TRB-S0
ALL TTL CW KEYER
A GOOD DESIGN GETS BETTER
CW ON YOUR COMMODORE
AEA REYER IMPROVEMENT

W3BYM
N"AGX
N5DY
K5KL
AA8G
KAILR

AUG
SEP
OCT
DEC
DEC
DEC

26
98
88
28

126
128

EQUIPMENT MODIFICATIONS

POWER PLUS FOR THE OMNI IMPROVING THE POWER SUPPLY WAHOO JAN 68
OFFSETS FOR THE KDX-20ISR ODDBALL SPLITS WB6MYF JAN 62
A PATCH FOR THE TS-120s PHONE PATCH MOD W5JJ FEB 5B
BETTER PILOT LIGHTS LEDS FOR THE T-S99D K4ZHM FEB 89
TR-7488 BEHIND BARS S-METER MOD WB3ATP MAR 46
END TO REPEATER TIMEOUTS CIRCUIT POR IC-211 vp2EZ MAR 53
LIGHT-oPERATED RELAY USES CHANNEL BUSY LIGHT PY2AUC MAR 76
ROTATOR RESCUE MISSION BRAKE MOD K4GOK APR 74
HELP FOR THE HW-2e36 HUM MODS KBKUZ APR 96
TOUCH-TUNE TACTILE TUNING FOR THE TR-4 AA3S MAY 54
DIGITAL CONTROL POR HAM III MOD POR HAM III ROTOR WA8PBQ JUN 18
MAXIMIZE THAT MULTIMETER MODS FOR HEATH IM-17 STAPF JUN 88
ICING ON THE IC-2A CAKE NONSTANDARD OFFSETS WA4TEM JUL B4
IC-2A ACCESSORIES BUILD THEM YOURSELF AD5X AUG 44
TRICKING-oUT THE FT-981/982 YAESU MODS W4ZCB, N4ML SEP 54
HA-282 GOES TO 228 MHZ AMPLIFIER CONVERSION WA5VJB OCT 48
MORE PUNCH POR THE OW-IU ADD A MICROPHONE PREAMP K5SE OCT 52
NEW HORI ZONS FOR THE ow-8 EXPANDED FREQUENCY COVERAGE WIPO OCT 112
NEW PREOS. FOR THE IC-2 MARS CHANNELS KS4B/NNN8BKS OCT 113
MODS FOR THE CLIPPERTON-L IMPROVEMENTS K4JW NOV 94
AX-l98 UPGRADE USES COLLINS COMPONENTS VE7DLU NOV 118
ACCURACY POR HKATH CLOCKS REDUCES SETTING ERRORS N5AEN NOV 124
NO MORE TWO-TONE SIDETONE AEA KEYER IMPROVEMENT KAILR DEC 12B
LESS DRAIN IS YOUR GAIN! POWER SAVERS FOR WILSON HTS KA3W DEC 13B

GADGETS

EMERGENCY TONE ALERT SYSTEM
WWV-TO-89-METER CONVERTER
UNPLUG IT, DUMMY!
LINE NOISE SUPPRESSOR
TRANSMITTER TUNE-UP AID
A $18 PHONE PATCH
A 68-HZ FREOUENCY MONITOR
A 49-MHZ REPEATER
THE NICAD CONDITIONER

CAMPER POWER ALARM

AUDIBLE POWER OUT INDICATOR

LICENSE-FREE CB
RIDS NICADS OF MEMORY

WBSUVC ET AL. JAN
N7BH JAN
WB9SKX JAN
WA4PYO JAN
WA4LBX JAN
NIII FEB
KeYMJ FEB
KL7GLK MAR
W2KPE APR
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42
4B
58
76

128
68
72
44

186
14.
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TOUCH-TUNE TACTILE TUNING FOR THE TR-4 AA3S MAY 54
828S REMOTE VFO BUILD IT VE5PZ JUN 84

HISTORY

OVER THE HUMP; INTO HISTORY WW II AVIONICS RITCHEY JAN 78
THE HISTORY OF HAM RADIO PART XII: 1924-1925 w9CI MAR 54
DXING THE PAST VISIT TO SIGNAL HILL VE3CXL MAR 88
THE HISTORY OF HAM RADIO PART XIII: THE OLD MAN w9CI APR 46
THE HISTORY OF HAM RADIO PART XIV: 1925-1926 W9CI MAY 36
THE HISTORY OF HAM RADIO PART XV: 1926 W9CI JUN 48
THE HISTORY OF HAM RADIO PART XVI: 1928-1924 W9CI JUL 58
AERIAL HEIRLOOMS EARLY RADIO TOWERS AJ<80 JUL 66
THE HISTORY OF HAM RADIO PART XVII: 1926-1927 W9CI AUG 88

HUMOR

BOHE-BREW IN THE REAL WORLD
MY INFERNAL TOWER
MONODES

CONSTRUCTION HUMOR
ANTENNA HUMOR
DAWN OP AN ERA?

WBIGW
KC7M
CORNER

MAR
APR
DEC

87
64

138

I/O

TRACKER - THE OSCAR PINDER TRS-88 PROGRAM WD8DRK, K8UR JAN 88
LOGIC PROBE VERGONA JAN 96
UNDER SOFTWARE CONTROL REPEATER CONTROL we8CHH FEB 94
REAL-WORLD CONNECTION I/O PORTS FOR TRS-88 K6EW MAR 68
APPLES: FIVE BITS OR EIGHT RTT'l FOR THE AP PLE WB6MEP APR 66
SLOw-SCAN BITS , BYTES MICROPROCESSOR , SSTV K6AEP MAY 84
DESIGN-A-DISH BASIC PROGRAM: PARABOLICS w3KH JUN 72
RALLYING THE UP-55 CALCULATOR PROGRAM LUTZ JUL 88
A STOUT HEART KIM-l SIMPLEX AUTOPATCH we8CHH AUG 78
ELECTRONIC BRASSPOUNDER CW FOR LEVEL I TRS-BO N8AGX SEP 98
DIGITAL DEFENDER HAM SHACK SECURITY W7CRY OCT 116
KIM'S MAGIC FINGERS RTTY TRANSMIT PROGRAM VEIAKL NOV 112
THE CODE PET CW ON YOUR COMMODORE AA8G DEC 126

MISCELLANEOUS

DIRECT-PRINTING FAX
THE STRANGE PREDICAMENT
VHF CONTESTING
SELL IEM WITH SLIDES
SUCCESSFUL HAM CLASSES
HOW FCC RULES ARE MADE
AN OPERATING CONSOLE
LIGHT-OPERATED RELAY
IN THE STACK
ALL THE NEWS THAT FITS
THE HONEYMOON IS OVER
DF BREAKTHROUGH
PLAIN LANGUAGE RULES
DAYTON DILEMMA 181
GRANDMA PACKS A SEABAG
WILD TURKEYS 1, FBI 0
SAILPLANES ON SIX
SOLAR ALIGNMENT TOOL
NEWCOMER TO NICADS?
FREE PR FOR HAM RADIOI
THAT THEY MIGHT COMMUNICATE
TED GAMLIN, A CONTESTER
RADIO REHAB
LLOYD AND IRIS COLVIN
A VISIT WITH SVOAY
X-BAND SWEPT SIGNAL SOURCE
EYEBALL QSO WITH RADIO RSA
JOE HAM: THE CONSUMER
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PART III
ILLEGAL LISTENING-OE8WHK
WIFC AND W8DJY
A!V SHOWS
GUIDE FOR ORGANIZERS
THROUGH THE LABYRINTHE
DESK CONSTRUCTION
USES CHANNEL BUSY LIGHT
SIX METER RADIO CONTROL
CLUB NEWSLETTER
HINTS FOR HAM HUSBANDS
DIRECTION-FINDING SYSTEM
FCC PROPOSAL DETAILED
NEW GEAR: DAYTON HAMVENTION
MERCHANT MARINE RADIO
REPEATER JAMMING
RADIO CONTROLLED GLIDERS
FIND TRUE NORTH
INFORMATIVE OVERVIEW
NEWS MEDIA COOPERATION
HANDICAPPED HAMMING
PERSONALITY PROFILE
HELPING YOUNG OFFENDERS
PERSONALITY PROFILE
AN EXOTIC OTH
ONE FOR THE ROAD
VOICE OF SOUTH AFRICA
THE AVERAGE HAM

WB8DOT
WA4PYO
N8RK
NeBPI
WB1FOD
WD4DAZ
W8GI
PY2AUC
WB3BOO
N9YL
HRIADF
W?BEP
N8RK
KAILR
K7NZA
WA7UDO
WB3BOO
K6BW
W60JF
WD4NEK
K7NZA
KAID
WA6VIP
KAlD
NIBEP
WISNN
PETERSON
N6AW

JAN
JAN
JAN
JAN
FEB
FEB
FEB
MAR
APR
APR
APR
JUN
JUN
JUL
JUL
AUG
AUG
AUG
AUG
SEP
SEP
OCT
OCT
OCT
NOV
NOV
NOV
DEC

54
66

188
184

56
62
84
76
56
68
98
32

125
22

182
12
28
48

188
58
66
18
44

132
36
68
82
32



MOBILE , PORTABLE OPERATION

FOUR-BAND MOBILE ANTENNA
DAZE OF WHINE AND NOISES
SAILING THE TRIBAND SLOPER
FLIER'S GUIDE
TRAVELING HAM'S ANTENNA
COLD COMFORT

NEW PRODUCT ANNOUNCEMENTS

ADVANCED ANALOG SYSTEMS
AEA
AEA
ALUMA TOWER
ARP
AVANTI COMMUNICATIONS
BENJ. MICHAEL INDUSTRIES
BENJ. MICHAEL INDUSTRIES
BENJ. MICHAEL INDUSTRIES
BENJ. MICHAEL INDUSTRIES
BILAL COMPANY
CENTURY ELECTRONICS
CHARLESWATER PRODUCTS
CIRCUIT ELECTRONICS INC.
COLTON CREATORS, INC.
COMM. ELEC. SPECIALTIES
COMMSOFT
COHMSOFT
COMMUNICATIONS SPECIALISTS
CORNELL-DUBILIER
COVOX COMPANY
CUBIC CORP.
CURTIS ELECTRO DEVICES
CURTIS ELECTRO DEVICES
CURTIS ELECTRO DEVICES
CURTIS ELECTRO DEVICES
DATAK CORP.
DESCe INDUSTRIES
ELECTRA
ELECTRONIC SPECIALISTS
FAXSCAN, INC.
GEORGE RISK INDUSTRIES
GROVE ENTERPRISES
GROVE ENTERPRISES
HAMTRQNICS
HAMTRONICS
HAMTRONICS
HAMTRONICS
HEATH COMPANY
HEATH COMPANY
HEATH COMPANY
HEATH COMPANY
HUSTLER
HY-GAIN DIVISION OF TELEX
HY-GAIN DIVISION OF TELEX
HY-GAIN DIVISION OF TELEX
IeOM AMERICA, INC.
INDIANA QUICK CHARGE
INDIANA QUICK CHARGE
INOTEK ENGINEERING
J. W. MILLER
JAMECO ELECTRONICS
KANTRONICS
KlLOVAC CORP.
M & M ELECTRONICS
M-SQUARED ENGINEERING
MACROTRONICS
MANHATTAN SOPTWARE
MATSUSHITA

IGNITION NOISE
HALF-WAVES FOR BOATS
AERONAUTICAL MOBILE
COVERS ALL BANDS
WINTER HIKING WITH AN HT

REMOTE CONTROL SYSTEM
PFDF RADIO DIRECTION FINDER
CW/BAUDOT/ASCII READER
HEAVY DUTY TOWER
AMATEUR RADIO PROFILES
450 MHZ MOBILE ANTENNA
173A STATION CLOCK
173D PRESENTATION CLOCK
MODEL 273 CLOCK
MILITARY-TIME CLOCK
ISOTRON ANTENNAS
GL-25 RESISTOR KIT
CONDUCTIVE WRIST STRAP
SQUELCH TAIL ELIMINATOR
EZ CORD CONTROL
ENCODING MICROPAD
CW89 SOFTWARE PACKAGE
COOEM CW INTERFACE
TONE ENCODER FOR IC-2AT
HAM-SP ROTOR
MODEL I VOICE CONTROLLER
ASTRO C HF TRANSCEIVER
FIVE MODE KEYBOARD
8044M SPEEDMETER
8044 KEYER CHIP
LIL' BUGGER KEYER
FLEXY-MARKER
PRECISION TWEEZER
BEARCAT 188 SCANNER
ELECTRICAL POLUTION CONTROL
BP-3 BEEPER
KEYBOARD CATALOG
10 KHZ-39 MHZ ANTENNA TUNER
CODE BREAKER DESCRAMBLER
UHF EXCITER & 2M XVERTER
VHF/UHF/OSCAR CATALOG
REPEATER MODULES
VHF FM TRANSCEIVERS
OP AMP INSTRUCTION PACKAGE
512 MHZ FREQ CONVERTER
GU-1828 PORTABLE GENERATOR
SA-5818 MEMORY KEYER
TEN-METER YAGI
CRANKUP TOWERS
V- DOUBLE ZEPP ANTENNA
TRAILERED TOWERS
IC-3A/IC-3AT 228 MHZ HT
QC588 NICAD CHARGER
CW EXAM PACKAGE
SIMPLE TUNER
AUTOMATIC ANTENNA TUNER
DUAL VOLTAGE POWER SUPPLY
VARIFILTER
MICROWAVE TRANSFER RELAY
MSB-1 AUDIO FILTER
HANDI-CON V VHF CONVERTER
MAILBOX RTTY SYSTEM
QSO LOG
BONE-CONDUCTION HEARING AID

K5PTC
K2PMA
W8KXW
WB6BHI
W3JIP
KA1D

JAN 129
JAN 146
MAY 58
AUG 58
NOV 1"0
DEC 12

JUN 187
JUN 185
NOV 178
APR 123
JUL 136
MAY 121
JAN 34
FEB 30
JUL 37
OCT 168
OCT 167
JUL 138
JUN 185
MAR 36
AUG 129
DEC 189
DEC 198
DEC 189
DEC 189
FEB 120
SEP 144
NOV 171
MAR 1"7
JUN 186
NOV 169
DEC 188
SEP 145
APR 122
SEP 144
APR 122
AUG 129
AUG 128
MAY 122
JUN 185
FEB 38
SEP 146
OCT 166
NOV 178
JAN 34
MAR 36
JUL 136
OCT 168
MAY 128
APR 123
AUG 138
SEP 145
DEC 189
SEP 146
OCT 169
NOV 168
FEB 3"
JUL 138
JAN 34
AUG 128
MAY 121
OCT 178
JUL 135
NOV 168
OCT 166
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MCK COMMUNICATIONS
HCM COMMUNICATIONS
MCM COMMUNICATIONS
MPJ
MPJ
MPJ
MPJ
MPJ
MFJ
MFJ
MICRO-88
MICROCRAPT CORP.
MIRAGE COMM. EQUIP.
MOTOROLA
MOTOROLA
NON-LINEAR SYSTEMS
NORDAL ELECTRONICS
OK MACHINE &: TOOL CO.
PALOMAR ENGINEERS
PALOMAR ENGINEERS
PALOMAR ENGINEERS
PHILADELPHIA RESIN CORP.
PLAINVIEW ELECTRONICS
PLYTUBE CORP. OF AMERICA
POLYPHASER CORP.
R.L. DRAKE
RADIO SHACK
RCA
RICKER EQUIPMENT
ROBERT LULY ASSOCIATES
SABTRONICS INTERNATIONAL
SCIENTIFIC OIMENSIONS INC.
SGL WABER
SPECTRUM INTERNATIONAL
STANDARD COMMUNICATIONS
SWITCHCRAFT
TELTONE
TEMPO
TEN-TEC
TEN-TEC
TRAC ELECTRONICS
TRANS COM, INC.
TRI-EX TOWER CORP.
UNIVERSAL ELECTRONICS
VALOR ENTERPRISES
VALOR ENTERPRISES
VALOR ENTERPRISES
VARIAN EIMAC
VECTOR ELECTRONICS
WRAASE(KW CONTROL SYS.)
YAESU ELECTRONICS CORP.
YAESU ELECTRONICS CORP.

OPERATING

OLYMPICS TORCH RUN
FEELIN I NO PAIN
OPERATING OVERSEAS
DXING THE PAST
THE RACER I SEDGE
BATTLEWAGON
REPEATER AT 192,909 FEET
MAYDAY I
THE DX PRIMER
19,909 OSOS FROM EASTER IS.
A VERY ·SPECIAL· WEEKEND
EMERGENCY PREPAREDNESS
A LOT OF HOT AIR
DX PROGRAM ROUNDUP
CONTESTING FROM VPS
148 73 Magazine. December, 1981

DAIWA CNA-2882 ANT. TUNER
DAIWA INFRAREO CORDLESS MIC
CNW-S18 & CNW-2l8 TUNERS
HF WATTMETER
KEYBOARD/KEYER
VHP WATT/SWR METER
3-KW TUNER
P8LICE/PIRE EXPLORER
CW COMPUTER INTERFACE
VLF CONVERTERS
SUPER LOG II PROGRAM
MORSE-A-KEYER
ALL-MODE 430-459 MHZ AMP
FM IF CIRCUIT
HYBRID COMPONENTS DATA BOOK
TOUCB TEST 28 OHM
ALUMINUM BOXES
IC DISPENSER
1750 METER TRANSMITTER
TRANSCEIVER PREAMPLIFIER
PORTABLE 2M OUAD
TOWER GUYS
LITIlIUM BATTERY CATALOG
TUBULAR PLYWOOD
ZAP TRAPPER
ESR 24 EARTH STATION RCVR.
INSTANT-TUNING WEATHERADIO
VP-3301 DATA TERMINAL
SHACK DESK
LULY POLARIZER
MODEL 2020 DMM
MOBILE RADIO SLIDE MOUNT
POWER MASTER LINE MONITORS
MSl MORSETALKER TUTOR
TALKMAN TWO-WAY RADIO
CONNECTOR CATALOG
M-927 TOUCHTONE DECODER
S-4 448 MBZ BT
AIR COOLED DUMMY LOAD
29B-WATT ANTENNA TUNER
CW PROCESSOR AND KEYER
TUNABLE CTCSS ENCODER
120' ROTATING TOWER
COAX SEAL
COMM-X ANTENNAS
OMNI-GAIN BASE ANTENNAS
OMNI-GAIN MOBILE ANTENNA
TUBE SOCKET REPAIR KITS
BREADBOARD MATERIALS
SC-422 SCAN CONVERTER
FT-488R 2H TRANSCEIVER
FT-982DH IlF TRANSCEIVER

HAM RADIO'S ROLE
QRZ FROM LUCKENBACIl
LICENSING FACTS
VISIT TO SIGNAL HILL
SOAP BOX DERBY OPERATION
MINI-EXPEDITION; USS TEXAS
BALLOON REPEATER
LOCATING DOWNED AIRCRAFT
OPERATING TECBNIQUES
DXPEDITION STORY
HAMS & THE SPECIAL OLYMPICS
GET SET FOR THE REAL THING
BALLOON RACE COORDINATION
OX NEWS ON THE SWL BANDS
TURKS & CAICOS DXPEDITION

KA2CNN, KA20BW
WSQJM
A2CPS
VE3CXL
we8JOI
weSICY
VE4FK
W2FJT ET AL.
WBYA
K4ESQ
WB2CMB
WA3REY
WB6JBI
PETERSON
WHBBTH

SEP
OCT
NOV
APR
APR
HAY
MAY
JUN
NOV
OEC
MAY
SEP
OCT
JUN
OCT
JAN
JUN
JAN
JAN
FEB
JUL
MAR
JUL
SEP
MAY
NOV
SEP
AUG
NOV
DEC
OEC
AUG
JUL
NOV
DEC
JUN
MAR
APR
FEB
MAR
JUL
JUL
AUG
MAR
MAY
MAY
JUL
DEC
MAR
JAN
FEB
APR

PEB
FEB
FEB
MAR
APR
MAY
JUN
JUN
AUG
SEP
SEP
SEP
SEP
SEP
OCT

143
168
168
122

38
121
128
186
169
189
128
145
169
186
169
156
186

34
156
128
137
187
137
145
128
169
144
128
169
188
198
138
138
178
188
187
187
122

38
36

136
137
129
187
128
121
137
198

36
35
38

122

36
74
78
88
84
72
12
78
58
12
22
26
38
84
12



THE WINNING
CONTROLLED CHAOS
THE CONTEST COOKBOOK
THE 169 WI NNE RS I
TEN-METER LUNCH HOUR

POWER SUPPLI ES

CHEAP AND SI MPLE
UNPLUG IT, DUMMY I
LINE NOISE SUPPRESSOR
THE POWER WASTER
QRZ SUNSHINE
HALF A LOAF
THREE-WAY POWER SUPPLY
THE NICAD CONDI TIONER
NEWCOMER TO NICADS?
BATTERY CHECKI
POS. SUPPLY WITH NEG . CHIP

RECEIVING

LIFE OF A CONTESTER
STATE QSO PARTI ES
BASIC STRATEGY AND TACTICS
169 METER CONTEST RESULTS
HAM RADIO FOR SCHOOL KIDS

l3.a-v, 25-A POWER SUPPLY
CAMPER POWER ALARM

ADJUSTABLE LOAD
SOLAR-POWERED REPEATER
6-V BATTERY CHARGER
VARIABLE OUTPUT
RIDS NICADS OF MEMO RY
INFORMATIVE OVERVIEW
TESTING NICADS
SOLVING A PARTS DILEMMA

WA3FUV
W2XQ
N60P
KE7C
WA8WTE

WA9VLK
WB9SKX
WA4PYQ
K6IQL
WB3HXY
NORDGREN
w3HB
W2KPE
W60JF
PS7ZAD
K9MLD

OCT 49
OCT 62
OCT 92
NOV 131
NOV 158

JAN 59
JAN 58
J AN 76
JAN 198
JAN 114
MAR 68
MAR 86
APR 196
AUG raa
NOV 64
DEC 142

THE FUN-CEIVER

REPEATERS

COMPAN ION TO FEB IS QRP XMTR WABRBR JUL 32

REPEATER -REP
QRZ SUNSHI NE
SUBAUDIBLE TONE ENCODERS
ADD RTTY TO YOUR REPEATER
UNDER SOFTWARE CONTROL
A 49-MHZ REPEATER
LAST PL GENERATOR
END TO REPEATER TIMEOUTS
REPEATER AT 192,000 FEET
MAYDAYl
AMATEUR TELEMETRY
A STOUT HEART
2M GETTING A LI TTLE BORING?
CARTOGRAPHY FOR KERCHUNKERS

REVIEWS

AUTOPATCH DIALER
SOLAR-POWERED REPEATER
INSTALLATION TIPS
VOICE OPERATION, TOO
REPEATER CONTROL
LICENSE-FREE CB
TONE SYNTHESIZER
CIRCUIT FOR IC-211
BALLOON REPEATER
LOCATING DOWNED AIRCRAFT
REMOTE REPEATER MONITOR
KIM-l SIMPLEX AUTQPATCH
TRY CROSSBAND DXING
MAKING REPEATER MAPS

K4ALS
WB3HXY
WA7LMO/N6XB
WB4EMI
WD8CHH
KL?GLK
WB2BWJ
vp2EZ
VE4FK
W2FJT ET AL.
W2FPP
WaCHH
WA3REY
W4FXE

JAN 68
JAN 114
JAN 126
FEB 48
FEB 94
MAR 44
MAR 59
MAR 53
JUN 12
J UN 78
JUL 7 2
AUG ?9
SEP 34
NOV 156
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ACE
AKA
AED ELECTRONI CS
ARRL
ARRL
AVANTI
AZDEN
BASH EDUCATIONAL SERVICES
BECKMAN
BENJ. MICHAEL INDUSTRIES
BREHN CORP .
BUTTERNUT ELECTRONICS
CALECTRO
COLOGNE PRESS
COHH. ELEC. SPECI ALTI ES
CROWN MICROPRODUCTS
CUSHCRAFT
DAIWA
DATONG
DOPPLER SYSTEMS
ELECTRA
GENERAL ELECTRIC

SYNTHESIZ ED VHF TRANSCEIVER
CK-1 MORSE KEYER
AED SCANNERS
ARRL OPERATING MANUAL
ARRL LI CENSE MANUAL
19-METER QUAD
PCS-3999 TWO METER RIG
IDIOT'S GUIDE TO OX
310 DIGITAL MULTI METER
24-HOUR CLOCK
HOW TO DEFEND AGAINST RADAR
HFSV-III VERTICAL
MULTI-TESTER VOM
AMATEUR RADIO, SUPER HOBBY!
SIMPLEX AUTQPATCH
ROH-116 RTTY INTERFACE
SKYWALKER MONOBAND BEAMS
INFRARED WIRELESS MIKE
ASP SPEECH PROCESSOR
THE DOPPLER SYSTEMS DDF3003
BEARCAT 359 SCANNER
PROGRAMMABLE CLOCK RADIO

W8FX
KAlLR
WB6SHD
RAID
N8RK
AE3S
WA2JSR
AG9V/1
CLAWSON
WlXU
N8RK
KAlLR
W8FX
KAID
KA1LR
KAlLR
WBaBTH
K4TWJ
W8YA
KAlLR
WA4PYQ
W8FX

DEC
JAN
JAN
FEB
JUL
MAY
HAY
NOV
APR
MAR
AUG
AUG
AUG
JUN
JUN
FEB
MAY
DEC
JUL
J UN
AUG
OCT

68
38
37

118
48
99
68
88

126
98
85
34
89
96
62
32
98
82

118
28
78
66
149



GILFER ASSOCI AT ES GUIDE TO RTTY FREQUENCIES K8DI U/4 AUG 87
HAL COMMUNICATIONS CORY. DS2B5B KSR RTTY TERMINAL KAILR SEF 42
HAM RADIO PUBLISHING GUNNPLEXER COOKBOOK N8RK OCT 54
HAYDEN BOOK COMPANY DIGITAL ELECTRONICS KA1LR FEB 119
HEATH COMPANY IM-5228 VTVH NIBEJ MAR 28
HEATH COMPANY GU-182B AC GENERATOR AG9V/1 OCT 42
ICOM AMERICA, INC. INVESTIGATING IeOM'S 739 K4TWJ NOV 76
ISCAN ENGINEERING TR-9BBB MEMORY SCANNER WB8BTB SEP 1BB
KANTRON ICS VARIFILTER wI XU MAR 28
KANTRONICS MINI-READER WMPYQ APR 3B
KENWOOD TR-78BB TWO-METER XCVR KAILR APR 26
KENWOOD TS-83BS WB8BTH HAY 66
KENWOOD TS-13BS HF TRANSCEIVER KAlLR JUL 38
KENWOOD TR-9BBB 2M TRANSCEIVER WB8BTH, N8RK AUG 3B
KENWOOD TS-53BS HF TRANSCEIVER KA1LR OCT 26
KENWOOD TR-773B 2-METER FM '!'CVR KA1LR DEC 26
KRECO COAXIAL ANTENNA - CQ2A KAlLR JAN 157
KRECO SC-15BA TWO-METER COLLINEAR w8FX HAY lIB
MCM COMMUNICATIONS DAIHA'S NEW METERS KA1 LR NOV 4B
MELCO PUBLISHI NG HANDBOOK: 10 FM KA1LR FEB 119
MFJ MFJ-1940 PRESELECTOR WMPYQ FEB 117
MFJ SHORTWAVE CONVERTER KAILR MAR 89
MFJ MFJ-1B2 DIGITAL CLOCK WMPYQ JUN 13 B
MICRO CONTROL SPECI ALTIES MARK 3CR REPEATER KA1LR J UL 46
MIRAGE COMM. EQUIP. B1B16 2M LINEAR AMPLIFIER KA1LR OCT 5B
NCG CO. NCG 15M TRANSCEIVER KA1LR JUL 42
PALOMAR ENGINEERS INSIDE THE PALOMAR PREAMP w8FX NOV 52
PALOMAR ENGINEERS A QUAD FOR TWO METERS W8FX DEC 184
RADIO SHACK REALISTIC PRD-2BB8 N3BAH FEB 65
RADIO SHACK DX-2BB RECEIVER W5JJ APR 124
RADIO SHACK MICRONTA'S NEW MULTIMETER K6UGT NOV 92
RADIO SHACK PRO-2BB2 SCANNER N3BAH DEC 96
REX BASSETT TLH-2 MOBILE MOUNT KAILR DEC 18
ROBOT RESEARCH 8BBH RTTY/CW/SSTV TERMINAL WB9PKD AUG 92
RSGB A GUIDE TO AMATEUR RADIO N1BEJ J UN 97
S-F AMATEUR RADIO SERVICES S-F MOD KITS W4LVM JAN 36
S-F AMATEUR RADIO SERVICES OPERATING DESK K4TWJ JUN 98
TAB BOOKS HANDBOOK: FM AND REPEATERS KA1LR FEB 118
TAB BOOKS 1B FM FOR THE RADIO AMATEUR KA1LR FEB 119
TAB BOCKS HANDBOOK: TABLES , FORMULAS WD4LOO MAR 98
TET USA GDX-1 DISCONE ANTENNA WA4PYQ FEB 117
TET USA SQ-22 2M QUAD KA1LR AUG 99
TRANSELECTRO- AMERICA AMATEUR CONVERSATION GUIDE KA1LR JUL 65
UNIVERSAL COMMUNICATIONS 23BB-MHZ DOWNCONVERTER KIT K4TWJ APR 3B
VARIOUS PUBL ISHERS 4 BOOKS FOR EXPERIMENTERS N8RK NOV 54
VIZ MANUFACTURING CO . WD-7 47 DIGITAL MULTlMETER WA4PYQ OCT 36
VOCOM COLLAPSIBLE WHIP FOR OTiS W8n HAY lIB
VOCOM TWO-METER AMPLIFIER N1BEJ JUN 52
WELZ SP-3BB SWR AND POWER METER KA1LR SEP 46
YAESU ELECTRONICS CORY . FT-7B7 HF TRANSCEIVER KAlLR MAR 24
YAESU ELECTRONICS CORF . FRG-77BB GEN. COVERAGE RCVR KAlLR SEP 38

RTTY

ADD RTTY TO YOUR REPEATER
APPLES: FIVE BITS OR EIGHT
SOLID COPY RTTY TU
DS2050 KSR RTTY TERMINAL
MORE FOR LESS
KIM 'S MAGIC FINGERS
WHAT'S IT ALL ABOUT , ASCI I ?

SATELLITES

DIRECT-PRINTING FAX
TRACKER - THE OSCAR FINDER
COST-EFFECTIVE OSCAR
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VOICE OPERATION, TOO
RTTY FOR THE AP PLE
USES FLESHER TU BOARD
HAL COMMUNICATIONS CORY.
RTTY TUNE-UP AID
RTTY TRANSMIT PROGRAM
RTTY TECHNOLOGY UPDATE

PART III
TRS-8B PROGRAM
SOURCES AND SUGGESTIONS

WB4 EHI
WB6MEP
KlVIC/2
KA1LR
WB4PWC
VE1AK L
W4RI, WB4APR

WB8DOT
WD8DRlt, K8UR
KA5EIM

FEB
APR
JUN
SEP
NOV
NOV
DEC

JAN
JAN
SEP

48
66
54
42
5B

112
9B

54
88
78



PHASE III AND BEYONO SATELLITE NEWS N8ll1< SEP 96
THE SATELLITE TV CHALLENGE INTRO TO '!'VRO COVERAGE N8ll1< NOV 14
SPACE SPINOPFS HAIlS AND TVRO WAIDCP, W2IKQ NOV 18
HOW BIG A DISH? TVRO ANTENNA SELECTION GIBSON NOV 20
SATELLITE CHANNEL GUIDE - I PROGRAMS ON THE SATELLITES WESTSAT NOV 24
SATELLITE TV RECEIVERS ALTERNATIVE DESIGNS K4TWJ NOV 26
BOB COOPER: A PIONEER PERSONALITY PROFILE N8ll1< DEC 38
SATELLITE CHANNEL GUIDE PART II WESTSAT DEC 44
SATELLITE TV GLOSSARY PART I DEC 46
TVRQ RCVRS: THE INSIDE STORY SATELLITE CENTRAL, PART II GIBSON DEC 54
·CHOPSTICK- HELICAL FOR 432 GETTING READY FOR PHASE III 9M2CR DEC 116

TECHNICAL • THEORY

HEAT SINKS
SUBAUDIBLE TONE ENCODERS
COMPUTERS AND HF
DAZE OF WHINE AND NOISES
THE ELUSIVE GROUND FAULT
CAUTION: SOLID-STATE FINALS
AF AND RF SPEECH PROCESSING
TWO-METER ANTENNAS
INSIDE COAX
OF BREAKTHROUGH
ABOUT THE BEVERAGE
THE ceo ANTENNA
KEYER MAGIC
SPREAD SPECTRUM
ANTENNAS FOR BEGINNERS
BREAKING THE DECIBEL LOGJAM

INSTALLATION TIPS
USING MICROS EFFECTIVELY
IGNITION NOISE
REAL-LIFE ADVENTURE
LIVING WITH NO-TUNE RADIOS
PLESSY SL16?6C
OMNIDIRECTIONAL THEORY
QUALITY AND CONSTRUCTION
DIRECTION-FINDING SYSTEM
RECEIVING ANTENNAS
THEORY PLUS Q & A
ALL TTL CW KEYER
REPORT FROM AMRAD
NOT FOR NOVICES ONLY
COPING WITH NO'llf I NGNESS

WA40SH
WA?LMO/N6XB
W9JD/DA1FE
K2PMA
W50S
N1II
STAFF
WlIS
WB6MMV/7
W7BEP
W2XQ
W4FD, W4ATE
N5DY
WB3KDU
N1II
SARA

JAN 86
JAN 126
JAN 138
JAN 146
FEB 82
FEB 90
MAR 72
MAY 12
MAY 78
J UN 32
J UN 68
JUL 50
OCT 80
NOV 32
DEC 74
DEC 136

TEST GEAR

RX AND CX SUBSTITUTION BOXES WD5CDJ JAN 84
LOGIC PROBE VERGONA JAN 96
THE POWER WASTER ADJUSTABLE LOAD K6IQL J AN 108
CAPACITANCE METER BUILD IT W4VGZ JAN 132
A 60-HZ FREQUENCY MONITOR KOYMJ FEB 72
ADD-ON CAPACITANCE METER WORKS WITH FREQ COUNTER W4FEC FEB 86
X-BAND WAVEMETER W1SNN MAR 64
THE CALIBRATOR GATER HOD FOR CALIBRATORS WB5PPV MAR 78
TALKING FREQUENCY COUNTER WABOHO APR 52
MAXIMIZE THAT MULTIMETER HODS FOR HEATH IM-17 STAFF J UN 88
THE MICRO-GENERATOR AUDIO SIGNAL SOURCE WA3RJS J UL 94
THE METERLESS OHMMETER AUDIBLE CONTINUITY TESTER WB7NEZ AUG 36
QRM-FREE ANTENNA TUNING INEXPENSIVE NOISE BRIDGE STAFF AUG 48
THE $50 SWEEPER AUDIO FUNCTION GENERATOR K3LF OCT 188
DIODE DOCTOR SIMPLE TESTER NUl OCT 131
SSTV SIGNAL ANALYZER CHECK YOUR SIG K7YZZ NOV 46
AN EASY L-METER MEASURING INDUCTANCE W5JJ DEC 108

TRANSMITTING

TRANSMITTER TUNE-UP AID
THE FUN-MITTER
AF AND RF SPEECH PROCESSING
SUPERNOVA STATION ORGANIZER
HORE FOR LESS

VHF & UP

NEW LIFE FOR OLD KLYSTRONS
X-BAND WAVEMETER
FLEX I-PLANE ANTENNA
CB TO 10 AND BEYOND

AUDIBLE POWER OUT INDICATOR
GOOF-PROOF QRP TRANSMITTER
PLESSY SL1676C
QRP ACCESSORY
RTTY TUNE-UP AID

MICROWAVE TIPS

FOR 2-METER HT'S
USE WITH 432 TRANSVERTER

WA4LBX
WABRBR
STAFF
W3BYK
WB4PWC

WA4WDL
W1SNN
NlpL
WB3CDE

JAN
FEB
MAR
AUG
NOV

FEB
MAR
MAR
HAR

128
18 8

72
26
58

46
64
80
84
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WA1AIC

MAGAZINE

THE 1982 EDITION

GENERAL LICENSE
STUDY GUIDE

by Timothy M. Daniel N8RK

VEHICLE
CALL SIGN PLATE
_ WEATHERPROO F _

.. .. - DURABLE PLE XIGLAS -

YOUR CALL OR NAME IN ATTRACTIVE R"ISED PLE XIGLAS
LETT ERS \SPECIFY BLACK OR WHlTEl UP TO EIGHT WE LDED
ON " BLUE. WHITE. BLACK. REO OR BROWN I'LE XIGLAS
MOUNTING PLATE . OR CHOOSE THE ATTRACTIVE fl ECK
MOUNTIN G PLATE; SELEC T FROM RED. GR EEN. GO LD. BLUE
O R SILVER COLOR .
STD . VA "'I -I'lAn . st,n fl~CK I'lAn, AIlD 13.00 UI'S CHARG E · $ H IS
H EAVY CH ROME fRAM E · n ." 24 ·HOU R IlE~ 'V E RY

Il E ~UK E CH ROME fR AME · 11 ,"
_ SE NDn4 ~DR 19111 CATA ~DG _

This Is the complete guide 10 the General License.
Learning rat her than memoriz ing Is the secret . This
is not a question-and-answer guide that will gather
dust when the FCC issues a new lest. Instead, this
book will be a helpful reference, useful long after a
ham upgrades to General. Includes up-to-date FCC
rules and an application form.
ORDER yours today and talk 10 the world .
8G7358 $8.95
The 1982 edition will be ready to ship In February.

·UM the or<)e. c.rd In I I'>e twIck o f thIs magazll'Ml Of Itemia you. orOet
on I sepa••l lI p lltC. 0 1 »-per end mall 10: 13 f\adlo 800!<shopoPeter.
borough NH Q3.658. 98 l ure 10Include cl'>eck o r det.lled credit card In·
!omlatlon, No c .o,a. orders aCCtlpllld, Add $\ .50 hendllng char\)e.
Questions r,glrdlng you. order? Please write to Customer Sftfvlce.1
the above add,es,. P1NM allow '--3 ....e&k. lor delivery.

FOR TOU FREE ORDERING
call 1-800 258-5473

~.-(. , a r-._~- "~' .-t.; j f)-.~
.......... 0 . CO">e. T'tL' U ". ." L .. ....u ~ " OClf. LS Of A" A'"".
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Model 370-18
2 Element Tri-Band Beam
Designed for portable and
lightweight. Two working
elements on each band 10,15
and 20 meters. Th 6.5 foot
boom can De easily raised on an
inexpensive mast and operated
with a standard T.V. rotator. WII
handle 1(0) watts·2OCl! watts
P.E P.

&rker & Ilamson. Inc.
10 Canal St. Bristol , PA. 1900721 5--788-5581

e for QlOr@deotil.ftS,lndother
pcoduc

MOiltfi37Al- t6
4 EI m n 'In-Band Beam
Four working elements on e.Kh band 10, 15
and 20 meters. en ty four foot boom permits
qp (o r max mum (OfWard gain

;bcic o . All traps pretuned. WI!
ItS· tis P.E.P.

_1370·1
$ ilEIement ~n~ Beam
fhree working elements On each
Jbana 10, 15 ana 20 meters.

ixteen foot boom provides
er:cellent performance, yet
lfghter in wei ht. \Mtl handle
100J wat watts P.E.P.

Collins KWM-380

SAVE upl. $1100
on certain sertal numbered unit• .

Call for Price - Quantity Limited

AMATEUR
ElECTRONIC SUPPLY"

4828 W. Fond du lac Avenue
Milwa ukee. Wisconsin 53216

Phone: (414) 442·4200
Wisconsin WATS: 1·800-242-5195

Nationwide WATS: !-800-558·0411
AES 8fMC" Sfofw ln: Clearwater, FL.

Orlando. FL . Wickliffe.OH • Las Vegas. NV

. Call TOLL FREE
1-800-558-0411
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10/ MBM 48

o Payment enclosed

o Bill me later

Subscript ion Depart ment
P.O. Box 931

Farmingdal e NY 11737

Prevent OSCAR 8 Mode J dcscnsc
Usc MMF200-1 $42,95
Stop receiver IMD birdies
U· ..: PSF432 559.95

19magaZine
I
I 0 Address change only

o Extend subscription
I 0 Enter new subscr ip tion

I 0 1 year 525.00

I

WORK THE V.H.F. BANDS
Add a transverter or conven er to your existing 10m, 6m or 2m equipmmts.
Choose ftom the largest selection of modules available for OX, OSCAR,
EME, ATV,

TRANSVERTERS MMT 50-144 5234.95
MMT 144-28 5219.95
MMT 432-28 (S) 5319.95
MMT 439-ATV 5319,95
MMT 1296-144 5399.95
OTHER MODELS AVAILABLE

CONVERTERS
Goose from many models to suit your needs.
Examples: MMC 432-28, MMC 426/ 439-ATV

MMK 1296-144, MMC I280-ATV
wrne for details and available options,

fl LTERS

Let us know 8 weeks in ad vance so that you won't
miss a single issue of 73 Magazine .
Attach old label where indicated and print new ad
dress in space pro vided . Also include yo u r m ailing
label whene ver yo u w rit e co n cerni ng you r subscrip
tion. It helps us serve you promptly . Write 10 :

MOVING?

ANTENNAS
420-450 MHz J -bcams
48 et. 15.1 dBd $15 .15
88 et. 18.5 dBd 5 105.50
1250-1300 MHz loop yagi I296-LY 549.75
Send 3M stam ps for full details of all our VHFIUHF items.
"'Low'->d<d"'fi ,fiItcr:s 'rransveners • ViSA7

-pass l tcr:s Converters _
varector triplcn . Antennas •
Pre-amplifiers C rysta l Fi lters

Sp«lru m Iniernlillonlll, Inc.
Posl Office B Oll IOS4S
Concord , M. S$. 01742 USA

Ifyou how no label handy , print OLD address here.

l <;j1;!i! Nam. CaIl _

I ;; A ddress _

-I::: O,y 5ta te Z;p _

I '" print NE Waddress here:

1 II Name Call I
I Address I
I City State Z ip - J
'-------------~!!!./

73 Magazine. December, 1981 153

fromNEW

Here is t he completely updated and rev ised ed ition of the best 
selling W..ther Satellite Handbook- containing all the tn tor
mation on the most soph ist icated and effect ive spacecraft
now In orbit . Dr. Taggart has written this book to serve both the
experienced amateur satellite enthusiast and the newcomer.
The book Is an introduct ion to satellite watching, providing all
the Information requ ired to const ruct a complete and highly ef
fective ground station. Not just Ideas, but solid hardware de
signs and all the Inst ructions necessary to operate the equip
ment are Included. For the th ousands of experimenters who
are operating slat Ions, the book details all procedures neces
sary to modify their equipment for the new series of space
craft. Amateur weather satellite act ivity represents a unique
blend of fnrerests encompassing electronics, meteorology
and astronautics . Join th e privileged few in watching the spec
ta cle 0 1 earth as seen from space on your own monitor ing
equ ipment. Order BK1383 $8.95

BY DR. RALPH E. TAGGART

--SAVE $2.95--
WEATHER SATELLITE

HANDBOOK (first edition)
By Dr. Ralph E. Taggart WB80QT. Valuable Information in this
f irst edillon ts not included in Dr. Taggart's Just published
book, Th. New W••thef sat.lIIte H.ndbook (see above).
Chapters such as " How to Bu ild an Electric Timer lor Satellite
Tracking" and " Building an Automatic Control for the Satellite
Rece iving Station" will no longer be available when this edi
tion is out 01 print. This Is a good entry level text for those
discovering the exciting new use 01 weather satellites. Regular
price : $·4.95. SPECIAL PACKAGE PRICE- BOTH BOOKS FOR
ONLY $10.85, SAVE $2.951(This offer available only wh ile sup
plies last.) Order WS1300 and receive both ecnrcne 0 1 the
Weather Satelli te Handbook for only $10.95 (pl us $1.00 shi pp
ing and handling charge).

THE
NEW
WEATHER
SATELLITE
HANDBOOK

·u.. I". ort*' e.rd in thlt m.lQAZlrMl or II&mlze yOlJ r order on ateparale pIece of paper
and 11\1I1110: 13 RtdIo Boohhop e PelerborOuOh NH 03ol58.8e 1lu,elo inc ludecheckoo
dlttai!tod credit e.,d Inl_lion. Add $1.50 r,r, 1 book. $1 .00 Nch~itlontl book.
$10,00 per boolI lorelgn all'l1\llil. NOIe: PrIces subjecl tocha~ on boolIlI not publ i$l'lllld
by 13 MagazlrMl. Quesl iont regarding yOlJf order? PIlla,. wnle 10 Qlliomer SefVle."
the t bove~r"t. P1e..e allow 4-6 ",eekllor dellvery. No C.O.D. or<lerl.ccepted. For
Toll F,ee o,de,lng call 1 -8(l().~5413.

•



-
Ever tried to read computer sales literature?
Ever tried to talk to a computer salesman?

Ever tried to make a decision about
which computer to bUY?

Belief is here for only $17.97

Here's a look a.t some of the articles 117.97 will
brIng you:

- When a sma.ll Business Com pu ter
Ar r ives , What Happens to the
Small Business?

«Let ter- to Hemingway RE : Word
Processing

»Pr oteeatona t &0: Sma ll Business
Microcomputers : Buying, Using
a nd Fixing a System.

- Adeq uate Backup: Protecting the
Data. in Your Computer .

Wayne Green, the publisher of Desktop Com
puting (and also of Kilobaud Microcomputing
and 80 Microcomputtng-both s uccess fu l
computing pubuceuons) has gone through both
the agony and Joys of working with computers .
He has lost a quarter of a million on a mainfra.me
big boy com pu ter only to co me out on the other
s ide with all the frustration necessary to run a
200 employee publishing firm o n sever a l
TRS·80 's.

Wayne has a reputation for being honest a nd
unafra id . He'll make su re you get the truth. In
the meeting in troducing the idea of Desktop
Com pu ting to h is staff Wayne said ,

"Our Objecti ve is to be the only com
puting magazine written in plain
English ."

So that is what YOU'll be getting-honesty a nd
directness. Desktop Computing will give you all
the information you need on computers in plain
English.

This charter su bscription is a vailable for a
s hort time only . Send the card today for the
premier issue-October 1OO1-and get the infor
mation you've been needing for only 117.97.

CaD toU-tr..:
(800) &S8-84?:S

or m.a1I tb.
coupon billow.

O Sign me up as a Cha.rt.er Subsc11ber to Desktop
YES Com puting. I will get one year of the only oomput

lng magazme wnuen 1n plain English for 117.97 (a eevtngs ot 50%
off the newsstand). My eu bscrrpuon will begin with the premier
issue-OCtober 1981. Offer Expires December 31, 1961
Your r.... 1MUe will be UTlYl1ll! by rrud·OC\Obflr 1961 .

C&n&dlan 1 yr. only/ US funds &19.97 Foreign 1 yr . only/ US funds 129.97

Yes . . . then you know wha t. frustra.tton Is .
Help 18 on its way . Desktop Computing pre
miers thts fall . The first and o nly compu ter
magazine written tn plain E ngl1Sh . Preposter
ous? Not at a.ll. It 1s Ross lble to exprem com
puters with ou t all th e "com puterese ." That Is
what Desktop Computing w ill do each month .
Bend the card toda.y for a. no-risk subscription
that wUl give you lohe kind of understandable,
usefultnformatlon on computers you 've been
werung for .

Why do you need 8. pla,ln ·Engl1sh explana.tion
of desktop compu ters? Because they have Just
come of ege and ere saving thousands of busi
nessmen like you an amazing a.mou nt of
money. They not only save money, do things
faster, provide access to more infor mation,
allow a smaller staff to do more work , they also
allow you to get tnto services (or your custom
ers which were not practical before . You can
provide more services at lower cost. To get in on
the savings and ex pa nded customer services,
you need information. Desktop Computing will
bring you that information. Deaktop Com
puting will cu t through a.ll the technical
hocus-pocus.

In this time of high interest rates , a truly low
cost desktop com puter system (usually a m icro
computer system) 18 a welcome event. Let Desk 
top Computing explain what these systems can
do for you. The subscription price is 1 25 a year

but &8 a charter
subscriber you can

get the fi rst year
for only $17 .97.

totally tax
deductible.

NAME

ADDRESS _

CITY STATE, ZIP' _

SIONATURE EXPIREDATE'- _

CARD. INTERBANK II 31DC6
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Convnunications Corp.
1911 Old Homestead lane
Greenfield Industrial Park East
Lancaster, PA 17601
(717) 299·7221

oc ·. __
--- - -- .- . ...,. -...
- t' .: .:. .6 . _ . __• ~

~ , , , " .- _.

1C· 730

.,- --- -' 1-~ ~" -_.- 'r - <""'• rv ~

microcomputingl
O $ end me one year of
80 Microcomput ing for

just $15. (1 saoe over 37'11o ·1

o I prefer 2 years fo r $24. c' saoe !lO 'IIo .1

o I prefer 3 years for $36. CI u ... 5O"'- at. ,he .-...land IlfICeI

31086

...,.INC'••••U....ro. ",.P.r.',,"••• HI' 117J7

ca~ !MIme as us 'ales. ,n us 'und$ , ·TftS-.fIO IS a l.acl"",a.k 01 Tandy CorP I
01 ...... IQf~n l10 0ne year only. US fundS
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D New subscription D Renewal
o Payment enclosed $ D Bi l1me
O Visa 0 Master C"h"a=:rg=:e:----;OAm Express

Card #
Interbank # Exp. dale _

Signature _

Name _

street _

City Sta le Z ip _

The magazine for today's
biggest selling computer.

1C-72OA

o 12 1..-, for '25.00
0 2 4 I....... fOl' 138.00
0 3 6 1. __ lor 153.00

Clegg is
., ~ II C O M I

HeadquartersI

a Renewal

1C-22U

c-m

C-M

Card# In terbank# _

Signa ture Exp. date _

Name

Address
City Sta te __Zip

- tor even 'aster or(/",;ng serVIce ellll loll rff!(! (800/ 258·5413

CalWldiwl, 527. OM ,_ only , U.S. fun.b. OthuI~,

H5 . ...... yea. only. U.S. funds. Please allow 6-11 wfl:kS for 3 1 DB6
docli~I!fY· '-

MICROCOMPUTINO. POB 997. Farmln dale NY 11737

A 'KUlt NMVCy ec1 u...t 2~ of lhe 13 aubscribers also rtad
"Mot" ....... 'CROCO PUTIN(; .naoa'~ ... W>denjo, It. ThI."lh<: bul ....,
10 "'am and k....p up"';lh the rapldl)' de..,,1opIno *OrkI 01 mkroc:ortII"Uler'.
1M,e', nothing to boo . In,1d of. you just II...,. lo ....ad an Int"resllng
magazine and y<>U' llle"m. Try a SUbKrlplion to KlloNoud MICROCOl"lPOT1N(J
and see lor )'OUFo.elf.

o Ncw $UbKription

a P..yrnent enclosed ' - --r;---.;;;-n-= -=
o VISA 0 Me

Oegg also stocks a complete line ofAntennas.
ftMter Supplies. Amplifiers & related accessories
fa}OJr statim.

Call or write today fOr delivery ofyour favorite ICOM 'D'ansceiver.
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SAVE $$ on ROBOT

~ I ~' I
AMATEUR ELECTRONIC $UPPLye

4828 W. Fond du I.E Ave; Milwauk". WI 53216
Phone (414) «2·4200- Wis. WAYS 1·800-242-5195

Nationwide WATS: 1-800-558-0411
AES S,.nch StwMln: Clearwater, Fl •

o ueoeo. FL . wceee.OH . LasVegas. NY

Model 400 SSIY SCANCONVERTER
Regular $795 - Sale $699"
If-} RFmodulator board S 29.00
RCA 1C·looo B/W ccrv camera Sli. 239.95
RCA rc-r liD 9" B/ WTV monitor .•.•.•SlI, 184.95
Chdll dirtct from this ad · Mild Clltck 01' IIoI1tJ Ordtf.
To nptdit. prOlllpl "'i\llMllt. GIll IOU filE( and use
llASTIRCAID Of YlSA; pbont COD OI'cItr1 KCtP11Id.

Model 800 SP£CIALTY MOOE TERMINAL
Regular $895 - Sale $799"

•••••"" I

YOU NEED A
BATTERY- BEATER! !!

- /

I

BATTERY
EATER??GOT A

""l u n 1O<lr S '~TIlESJl[D Hf CO~ Tl llUOUSl l rr.. . ny
11-300 O.c. ",.,r ~e ' .... to. T. ""t . R~ , I tqhl U r cr i n
{Il ".. l8v ' 1' t ..l. _ D.C. Po.- Suppl,!! !
STt~JIT': _"IAHUV _8EJT(rp..... ; cIM tlw p..... r
REGI.l.J TED ",U i 9" ' or 10Ilr r l9 1M p1.... ty of
( u........ t ' 0' COlUl-..otIS ~l POI«R TIWISIl IT! I n
day t r u e l . 111 t~j "'l""lTip~ t . Hh 1kI!l!!
TD RE-CWdlG[ ! TRl.IlSIIIT tl[ ~ WITH DEAD ' I Cld ~ !!! !

' flOT I Ntttl')' ("'~r but I FUll POWER $OURC( .. lth
TWO MlDH CH DM CIRCUITS!

, PlCGED Il l.fl l _ CJSE ! NEW. I_DVED MOOn FOR !COM '
SO TOUGH THf ~ ~ [llAGE ~IM (1 MSTI ND DN IT!

· YOIJR N lCld ~ U~IM 1M Pl J CE ! Si mp l y y"p l ,.g f or
I NSTANT l'{llI TI 8111TYI'

oDESIGNED by In ttl91~r '0"(10 IlASJ'. J e t P""lluhl~"

Li bel' i tor y ..Hh ( ""P O.."Is rlt"" !>Ot t..,
.-..qui_t. !

' PIl E- WIPED ..v.o: f o• .",... • .0<110 . Hh dttIU"". S1~
by- .t"" 1Mti l lo ti"" lft>! r"" t l",,~.

o f'o(J S fT . I'MP rtIlIDS _ 10 rt , TOT"," 'E-'CH! VELCRO
pld' to ....ftC Ift_t ! I f lAl fUll IOIllIll./lTf!!

• .., lJITERHAU!C{ ~ it h Pl.:,! lO";U ttrt FOR AICid, !
. T"'" DIlL Y ICC....".. ,. __ .uppl , t hlt un (101. ill
thnF"i'i<ttl"'l f ... t ........ """ ..,r t1!

. 'AI IVl ll18LE for T[MP() S-1,1,S;
YM SU n·l0711 ; ICt'fl 1( · ll/T ; "{ LSOH II: I I, II: IV;
SI NTE e HT - I l oo! {H[MORf RIGS RET~ IN MEMOR Y! ll

- PIl l CE : IL L MODELS. \ JO. oo oo,t o. id, CI. A... . odd
SI. RO Ta. . C.O.D . '~_ VOIl p. y Po~ toq.. I.d COO lot . ,

oRHOM[ : l·l ll·H1-18H ' M '.G.O.
SIDMT (J..M; r, ,:::, Ibx 7n'5 hao llOU, u.. fll7'.F

l~ . j; o not i n'l Ud~d)

BEAT YOUR BATTERIES!

A1.lska Microwave labs

GET READY NOW FOR THE CONTEST SEASON!

CALL TODAY 1-800-258-5473 G
A WAYNE GREEN PUBLICATION

Are You a Big Gun
Contester?

/

The small number of elite operators at the top of the
list when the results are published know what it takes

to win a major contest. .. do you? These winners reveal
their secrets in THE CONTEST COOKBOOK by N60P. You

will find 170 pages of suggestions for the first-time contester as
well as tips that will increase the score of a seasoned operator-

Domestic, OX, and specialty contests are all discussed complete with
photographs and diagrams that show the equipment used by the top scorers.

Winning a contest means more than having a kilowatt and a beam-it takes a good
operator with lots of deterrnlnation. Don't settle for being a Little Gun. _. order THE
CONTEST COOKBOOK today by using the order card in this magazine. Send a check
for $5.95 plus $1.50 for the first book, $1 .00 each additional book and $10_00 per book
foreign airmail , or inc lude detailed credit card information. Sorry, no C.O.D. orders accepted.

W. yne Green Boo~ $, Att n. Ma' l Ord"' . Pe terborough , "4H 030&58
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_.....
_.~-'-•208,423,4100

9 .00UPSshipplng In U.S.
7.00 UPS,n U.S.
7.00UPS In U.S .
7.00UPSlnU.S.

Sliwi "' ...."'nlllt SO! US/CINda. S6 8 1 . ....
AotIde Rn liMf lta: Add .., ..... tu

FOX·TANGQ Ilock. 1htI widesl VlInely o!euslom
mllde tlme-Iesled crysls llitlllf1; IVlilable " om Iny
eouree tor Yaell/, Kenwood, Healh, Drake, end
COIlorll figs. Cascading i. only one IiPPlicalion lor
IheM liIIlIIfI.0II'IerI indudlI replacir>g ouldatedor
i lf&ioo 0f9nIl~ filling apota provided lor
opbonal hIt_ , or adding edlli lilllllfl using <tiode
_ 1ICIWlg bOIIrdI illtle -.pota" _ tilled. Ha.._"
1inc4I!hI degM of~ depetldll upon
!hi Qt.IAl ity oIlht1 ft tler used, chlaolltlb8li1u1l11
are no bllrgainl FOX-TANGO ha. never spared
eXperl&fl or fl llort 10 make rte IUlera lhe very BEST
and ~.renlee...lI.I.ction· plus las t Irlendty.
know\Idgllllble , pe rao llaliled 1IfYiClI. For inIor
rnatiool llbouI cu complele line, inckIding SSB.
CW and AM lilt.... l)hone Of ..me lor cu tree
brocl'U'lt. 50eeltY the aeI you want 10 in'IeIrOve.

W• • Ik:ome meil 01 l)hone ordenI and 8C1C<KII
PlJmei i1 esvrs... MASTERCHARGE.M.O.,Check.
Caah. Of C.O.O. ,.t your eX,lIlIfIIe).

You c an gellignifleanlly better perlorman~elrom

your Reeeiller bot io'r'It)rovlng~ IFlitl&l'ing ,The mc»:l
OOII-aIlKtive WI'f to 00 IhilI illo place. auperiOf
&-poia SSB IiIIIIIf -.tilly in.....(Of Caee.del
wrtI'lll'll 0f'9r'Ial unit . The .eeuttong ineoeaH in ....
fUT'bIIIf at poIM at ftIIemg 10 .. m.-.y .. 16
ca'.lIlI. dr....-bC increase in .,11IctM!y 1Ild ....
dJction oI.djaoltnl c:hennel ORM. The authcQ 01
!he toIlowing major llrtic les .11 stle .. !he enec
ti'Vene18 01 FOX-TANGO liltlllfl in lhi. applicetioo
and comment on Its .implieily: euy soldering;
no dftling, no switching, and no panel~.
... , bonus, CW perlorrnanoe<IIIIoIOlo.~ ..well
.. sse. It no ••Ir, 00II1 Of .tIorI'

FILTER CASCADING
WORKSI

FOX TANGO CORPORATION
$Inca 19 77 By'nOI'otR.dIo~Ul"""

eo. 15944S . W Palm Bnch. Fl334O&
PN>ne 1·305~7 ...323

,..~ ' Fllttw ee *,..
YAESU F7.f101/t02. s.. ""3~ SaP. IN'
HEATH 9 ' lUA s.. "HItm RIdio~ AptI1.'
KENWOOD 7Se1O s.. "a r, AIIfc/Il.'

Relld IhtI origin.1s rtlele Of &find S 1 to Fo.Teng<)
lor comolete detli . of IhtI one It\8I inleresls you.
To""'"!he lIlodihcstlOn, Ofdlllf!he lIPP'OI)tiIle
caet-"<lg k it trom below. ElId'I contains IhtI DWI1
1I)ICII'«l in !he Ifbcle. the OWClOi •• ,oeolded Fa.·
Tango M... and OOfTIQIele~

fOJt·TAHOO e..c...... 1UtI in Stodl

YAESU FT401/t02 SIf1N . , , • , , , • , , , • , 1(11)
HEATH SBflUA s.n.. .. , "." 180
KENWOOD 7Se20 s.tIa.. " . , 1M wlmllli ,,",II.

-KENWOOD 1S520 SarIN ••• , 1M w/t'rtkIJ amp.
-YAESU FT·10f SeI1IN (Itof ZOJ 1M w/cue bd

12.15

" .DO

Route 1, Bolt 415
Hensen, Idaho 83334

ANTECK, INC.

....
MoehMe 11
db O.ln

CMlfO.12A teTC) toW 12.11iV Fl.... 42.15

MINIMUM OROfR 130.00

CALL TOLL,FREE IlOO-845-2322
(N,Y, Sla .. SI&.~3l! 8llE8)

to cllCll u.oo I« U.P.5. a-v-

RF TRANSISTORS

2·30 Mhz

RF23,AFU IAFa ) sow 12.5V 14.00
IPramlum Repl......_11« MRFol5O' MRF4.5OA,l
AFQ.RF33 IRFal raw 12.SV 15.00
(P......... Replac. ,....I. lot MRF4.S5 & MRF~
C02S45 (eTC! 50W 12.5V Fla,. 15.00
SOI"51 ISSM) IlOW 12.5V Fl.... 15.00
5 0 1076 (SSM) SOW 12.5V Fl•• " .18
AFtS (AFa ) IlOW 12.5V FI.ng. 17.50

MAF.58 (MOTO) BOW 12.5V Fl.ng. 1' .88

CHRISTMAS SPECIALS
).4QOZ Sloo.oo seN8 S S6.00
a.soez 'S,OO ' 1468 7.50
).1000l 350.00 e146W 1• •00
4CX2S0B $4.00 8M3 85.00
SlF& $.SO 1873 2Oe.OO
SMJ$ U3 117. 206.00
121lY7 2..25 1875 201.00
snll 3$.50.... 12.50
8 11A 11 .00 lIllSO lUIS

100 Merrick Road Rockville Cent re,

New York 11570 ...42

TWX 510-225-7508

RF POWER
ONE BILLION WATTS

IN STOCK
Y_ One Srop Soutoe 101 RF Po_ TIIbN

. Itd T"".I.~

VHF
1500176 IiIt'II

,,*12 (CTq ¥:IW 12.5Y Stud 1UO
2N1M1 lSSIII) 25W 12.$V Stud 10.50
2f1 ., lSSIII) 25W t2.lV Stud 1.16
2N Ii' (SSM) tOWPN' lUV "..,.. 150M
MRf24' (IIIIOTO) 75W 12.5V Fl 3S.oo
10141' (SSM) 1f1W 12.5V Fl 21.50
RF1)."F2J ..,._ 2Nlce4 M"F224 14.00

UHF
&Il).112MHZ

2N-... (SIll) 10W 1UV
MMW71o.2 lMOTOI 1SW 1UV

R F Gain, Ltd.

ANTECK, INC.

STAI NLESS STEEL WH IP-FIBERGLASS LOAOI NG COI",'tl:J::I:l:J:t:t:J::tJi:l:l:J::I:tl:

- PATENT APPlIEO. NO COILS TO CHANGE. L <0::::0::::0::::0::::0::::0::::"
- LESS THAN 1.5 VSWR (ENTIRE TUNING RANGE)

TUNE 3.2 TO 30 MHz FROM THE OPERATORS POSITION
- FAST AND SLOW SCAN RATES

The MOdeIMT·1RT mobil. antan... lunea 3210 JO MH, lnclu. i.... 7SQw.UsCW, 1SOOw.lIsPEPlor hams. milItary,
MARS. CAP• • nd eomlTltlr~..llIlINl~e. Cenler .lOaded tor r" g h ''''Clancy. Ena ble . tuning 10 ..acl ,esor'tlnce 10
.anled IflIQu.n~y. Allo•• lu ll outpu t from solId s ta le l inals. No worry .boul 'educed OUlpullrom s but do.n er•.
~ u IlS. OulpullS un.t1ecled by mOlStur••nd Ihe elemenll. Tuned by I ~onl.ol box allheoperato r"s POSIIIOn. loin'
seeucn ccotatne • doublfl ecuon hydl.ull~ ~ylindllf d,lven by two minlalUfe hydrauU~ pumps and 12 voll DC
motors lor posilive conlrol. No c,"ping during operation or mobile moucn. C.n be remoted up 10 500 U. 110m
an' .nn•.

MT·1RT . mateurnel 5240.00
MT·1RTR (Ielm killor III MT·1'11 S118.00
MT·I . maleu, nel 129 IlS
,.41. IA,marine) . t .in.... s t..1S1791lS

•

•

-

536.95
535.95
n U5

PRICE
~9 95

147 .95

S5995

535.95

53795

13995

•

••

•

...... w .... _

>l" ' _.;;-if:;_..r.~...c~

SMALL LOT TIlAP DIPO LES

MODEL BANOS LOTH
TSlllG60 80.40 7'-
tst. 402'1) 4O.20.lS 40"

SMALL LOt SHOATENED DI POLES

v..

Folde 10 5" P. ck ' llt . No Ra d ll l•. Require d
Fu lly An lmbl,d . F"ullte\la l Lim, '. 1:1 VSWR
M ODEl BAN DS H GHl PRICE
PV-80IO SO-10 \3- 559 .95

• PROVEN DESIGN · GOTHAM A LL BAND

• VERTICALS

V-16O 160.ao,olll.20. 23"
15.10.'
80.40.20
15.10.'
40.2'1), 15,10,6 23"• '1-40,

•

Sl·8010 80.40.:10. 75'
15.10

St·160 ISIl 130'
Sl·80 eo 63"
SL·40 40.15 33"

FULL SIZE PARAllEL DIPOL ES

1'1'0 ·80 ' 0 80.40 .20 . 130
15.10

1'1'0 ·4(110 40.20.15.10 63 - 14• .95

I\IEW! PORTA BL E VERTICAl! IDEAL FORI" "'.'",'.C' ."'G.""'''''

" FAMOUS GO THA M QU ADS
U 2 EI.m.n'. - 3 8 , nel s Compl", S119.95

CHAMPIONSHIP GOTHAM BEAMS

Full S.u Comp l. ' . lfo m sr9 95

CALL OR SE ND LARGE SASE FOR CATA·
LOG S/'>.ppif>9: D,poln & VertlC. ls
52.SO USA,S7.00 C.n'd" SSOO FPO. APO
Beams & Ou.ds ShiPll+d UPS 0< F.e ig hl
Colle~ 1. Fl•.•dd 4"4 Sale. ra.

P.O. Box 776 • l arg o, FL 33540

GOTHAM -='
ANTENNAS - ~
(81 3) 584,8489 VIS<

_. "....-,-"' ~,-".........
NS!<R

... 471 Dept. T
1808 PomoNi Driv.

Las Cruces, New 1Mxlco 18001

COMPUTERIZED
GREAT CIRCLE MAPS

• GrNt Circle MIIp Pro jection •
centered on your ...d QTH •
calcu~ted and drawn by computer .
II x 14 Inches • PersoNlized with your
a1l1sign. $12.95 ppd • • (Air M11li add
$2,00) • Beam Heading Printout with
bearings to 660 IOaltlons, $9.95. Great
gift Idea , too l

Bill Johnston , N5KR
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Cop,es Ma roe. 8 audol
81 ASCII code.

* Two apllm,,.,,, Morse
,."..

.. O,g'l81 11r ANllog fIIlet, ng
with 16 db A Ge

• A..,IO"'a' ic weed tracking
3_70 WPM

•

....-

A STAR IS BORN ******
*

Take your favorite H.T. out
f d • • h VISA or MASTERCARD l oror a rive tonlg t. Ym"""'P~"le
Fo r $64.9 5 you get the most efficient, ~
depend able, fu lly guaranteed 35W 2 meter
amp kit for y o u r handy talkie money can buy.
Now you can save your batteries by operating
your H.T. on low power and still get ou t like a
mobile rig, The model 335A produces 35 watts
out WIth an input of 3 watts. and 15 watts out with • .:;0::.
only 1 watt in. Compatible with IC-2AT. TR-2400, ~"
Yaesu, Wilson & Tempo! Other 2 meter models are avail- .~
able with ou tputs of 25W and 75W, in addition to a 10QIN
amplifier ki t for 430MHZ. .... 3112
Co m m un icat ion Concepts Inc. 1~'::I-::: ·..· o.,-, oHn . ;IO

.******
* Ideal 10' NOY ;Cft. SWL',

.nd S\lftQ M(! . m "l ..... ,.* Bu,II-,n eeee p .ecl ice
OIC;UlUO< & lPNl<e<* 12 V DC Ot>e<.llon 0<
120 VAC with adapl• •

p'o,, ;de<!

* OPI,~I S\I".I/PlI"lI..1 t~~;~Ii!!iiiiiiiiiiii;';;i;;;JASC II OUlpul pori

Call or wr, te for brochure or o rdel
CODE*STAR t '" Kit . . . . . . . . . . CS-K $1 69 .95
CODE*STAA Wired CSF $249.95
Opt ional ASC II Ou tpu t POlt Kit .. . . . .. • . . . . . . . . . . . . . . . . CS·IK $69.95
Send check or money on"l. Use your V ISA or MasterCard. Add $5.00 sh ipping and
handling for conti n&ntal U.S. Wisconsin lesidents add 4 % State S818$ Fax,

Cor p 0 rot ion .... 50 Telephone: 14141241-8144
p. O. BOil 5 130. Thiensville, Wiu:o l1$in 53092

SMP

SMP 2300 mHz

Sand SASE 10< <:alalog 01 01'* k,I• ...., perte.

All P"c," llOIlpald in US. VtSA & Me on o<""'a
CWfI' S<IO.COD . deI 13. Va 'esldenla .deI . % HIn
t• • , O'ders (103\ 255-2918 Alaaka . He",. ii.
Vi'gin,. only , """'- .

~ 1«10'" 3021

"'"

Superior Microwave Products, Inc .
P.O. Box 1241
Vienna. VA 22180 ..-316

LNA·' $401 95 2300 2 ata ge lIfeamp. Use ""II'
UCC· l, SMC1, SMC·2, & othe< conv"'W• .
UCC·l 135,00 Ba. ic downcorw....,"'. complete
k,t Ku RF .mp."'.....IF amp
ucez"'2.00 1JCC.1 wilh HOT-1 1'_al<;O".
$MC-l $013.00 C/eh.I•• InlroduC:\lon 10 1M:row.....
package. IncludellJCC.l . wery Delol"led l1ep by
l1ap assembly manual. more parts. the Mic.o
"'a. e Antenn. Cool<bOOk.lol.ol inlormatlonon

--~SMC-2 15000 SMCI pac . ....'I~ the HOT·1
tr.....110<,
PEII·' Sll.~ B.oadband 2nd IF Amphl......
compensates lor long coe_ ,uns .nd poor TV
I'ont end noise ligu' • . 2IS20.00 3f$29.00
ANT·l S1.~ UlO MHz Mot' OW... Anl...na
Cool<_ 2nd ,....II>Ofl. ;rutty ••parlded. In
cludn coupon ....orlh $5.00 lO'orards any 13,00
P!JF(;...... The Ortg,nal.
ANT·2 UO.OO 00...... and waters 10< 32 ......... ,1.
18d b ga,n antenna,
HOT·1 $10,00 NE&lm H,g~ per!o<....ntoIl RF
ernplih.. I,.....alo<. 1peC,locelione . Impl"QftS
UCC1 0< SMCl Z/SIIOO
T1J..t $401 .95 0e0I..... PS . '1. 'ncludes CAe. PER·1
.."I mounl in_
TU..... S54,95 PS "" th PER·l ,
MOD-2 $9.00 Fi. kit fo' b<and·X con.""..... ,

--- ~,".'.Iil'"'"..:.::,,'= , .- _..,. .... .,..,.._ ------ -= ",---=.:.:::=--=.J • &,. , _ iiiiir-«;

At last. a tastefully done. Official
look ing, a Xl0 cert ificate. originated to
enhance your Amateur Aldio Stat .on
License. The area reserved for the
license is art fu lly bordered and pre
slotted at the corners.

With the insenio n of your license.
th is cenificate eecceoes a handsome ad
dition to the walls o f your shack. and a
gr8iSt new way to preserve and display
your station license. (U.S. License only)

To receive your peBOnelized eernt
icete . print your n.me. call. address and
zip. send $3.00 check or money order .
postage and ha ndling paid 50 states.

INSERT PRODUCTS
* * * NEW * * *

FR AN K J . DO WLING KD6AK
P .O . BOX'

ROSEM EAO. CAL IF O R NIA 91710

" MlJi....."._ /'
Am.teur~ Radio

/ 4 -. _...I ~

Q
~._....; ,~._ ~__ • ..._ ft .
______••ft ••••~ ._••_ ~___n _ _ • , _

---_._--_._~------_._._.._-------_._-_._-- _._---------

PtESSEY " ....-..... •_ _...-

MITSUBlSHI' _~_ -"' IQ ' 2.... '·C
~tneRo... ,""", _ ... 0AAa FU--.

fo-'0'2' 120GH<_OlS GH.<. '_ l31!\O
__1.0 .... '2 GHI TVROI

1'0-10'00 '0'Ohl_ 0 IS GH<. ,_ l.l1!\OO'O-UP"'" ,..."'...._. __•__
LO 'O 'lleGttl_Ol~ ¥ ar ___

~dOCIOUO_ U . !\O

"'_"'OOI'bo~F"" d _1R
1S""-.. .......... IWR-901IonIIe1 " . 00

Components
..-cROWA~~ C_ CAPACITORS V1T R.%OClH

v• .- 'IlOO_""__
'IIOOP 7008 " I lOt« '1IOOP1G04' 3 - 2 6<»v

'llOOP1QO, 2" • 2GHf
5 .....500 ""_ o.oa_

......_ ORDE..
IS DO. .0.00 1 2 00 POST...a.E I~

.. y STA'~ 1IE!IIll:"'S ...00 ... s.ouS T""
se>ClS .SE FOllCATIUlO

, SOURCE."" ., _ ..,

Microwave Modules

11_0 .2 IlOUTE 21 HILLSDAlE, NY 12521
511·U5·31l1 .... 11

APPLIED
INVENTION

GaAs FETS by MITSUIISHI
NOW!! EVEN LOWER PRICES

",.., IIwo.qh III GH<
__ ecc •13 00 loI(;I" "00-S111 00 _ " 0 2 ·SJJ ,~

_ U'2108<lb NFoI OGHz,- IIe, oo
_ U03I'_ NFalUliH.I) · IlOll...-..~-~-

S(llDl;,..... DIS>:. CAP-.QTQRS .... VHF-VHf _
RMC $_ 'OO,n<:l. "Q,I!lI(l", 'O""$2!1O

OPTOEl.fCTflCNCS ...... __
lO21 • ...,,_..,_llO S015

_J.<f"'. __""'_ »00
T>*r-:ofl.£Cmc COOUFIS

"'€l.CCOl F1'IGIO:>* _ .... 0......,~
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"BACK BREAKER"
1S + WPM_ CT7313-Cod" groups I glln. al a bflllk 1,(
pa" 10 )'OU .....11 be 'I ....when you lilt down In fronl of lhe
" ...y~ QOWIff'IfI*ll InlP8C!Of and he st.... WIding
you pIaln~ , I only 13 per. You need Ihis ptr•
fl'\Ifllin 10 _come the panic ""'letl ll u"'-sal ",the
teet silual lonl. wr... you"'" "PSII your~ and '"n•
to I.... me I". you lllhank '--' you "-l lhi' Dad<
bfePing Iape.

"THE SnCKLEA"
a+ WPM - CT7306-Thls II the pIaCllce ,_ for lhe
Novice and Technic ian licenses. It I. made up of one
'Clfld hour 01 codoI, ....t at Ir. official FCC standard (no
otheo" '- ...-w '-"l ... these ltandafds. 10 many
people flunk the cocte wI'len they _lUddeorly -uncIef
Pl II,'n-11oC*l MtI'l chafaclen -" at 13 wpm and
tpeced !of 5 wpm).. Thil tape II not: fTWIlOfizabIe, unlike
the zany!l WfI!'llape, 1lf'Q lhe cocte grOUp" .r.enll.....,.
random charact_ .... In groupe oi l .....

·COURAGEOUS'"
20 + WPM- CT7320- Code 18 what gill s you when you
go lor lha Extrl Cll" lI~nse. II I. 80 embarfa•• lng 10
panic OUI~'Ibecau.. you dldn'l prepare yourself wllh
this tapa. h Ihll Is only one word Ihl• • lhe code
groupe"'10 dl II ~t }'OIl'. almolt lall.s1eep copy.
Ing the FCC "utl by' compartaon. u... reporlltlllt they
can' bel hoIIr ...y 20 per really Is ..ith thil lanlasllC_ -

"GENESIS"
5 WPM-Cl7306-Ttlll I. the beginning tape I(W '*"'~
who do not know 'he cocte at aiL lllakM lhem Itvough
!tie 26 '-It... 10 nurnbefS and~'IIY punctu.lion.
OOOI~' wtlh ~ice~ step oI lhe ..ay ulling lhe
_I blitz IMChlng~. II .. almost m1r1lC
uloulI ! In one houf many pee , II inc luding kldsol len
... able 10 mMt. the cocte. The _ oIleeming gl_
con,..... 10 begironefa who might otherwise drop out .

NEW. UPDATED

EDITIONS OF OUR

NOVICE STUDY TAPES

FAMOUS NOVICE LICENSE

STUDY GUIDE AND

--FOR THE NOVICE_---.1BcODETAPEs
ANY FOUR TAPES
FOR $15.951
$4.95 EACH

SPECIAL OFFERI Both Novice License Study Guide and Novice Study
Tapes &1 9 "9 5" Order NP7300.

• NOVICE STUDY0UI0E- SGTJ61- by TImol"~ M. o.n.. NllRK. ... Ie the mc:oel up lodalellO'O'iOll
\I'" a'4ilable. II ~ c:oml)lfll ..tin intcwm.lollon about ""';"11 Mot.- Coda, has the Ia'''' FCC
_1_ regulallont and IN CUlT'" FCC ~toon tom.. This 0UIde it no! a~~
rnemorI.ration co.ne but rall*llllmPftPl_ trw praetleal tIo. 01' gell'"llsllam~ and pul1 ing.."1OtI on tile .or. It "'leC1a .....l lhe FCC e.pecta.~ 10~ IfIIithou! PlIO" ,fl. !NO' 01 dull
1'*"Y. The _ CUIT..t Intonn.lion !IIIill_~" IMI,..,-s ptlca MZ

• NOVICE STUDY TAPU- CI IXU-lt you ... /Wl v-lli"ll started In ham •.,;110, you11 lind 1'
' apee indlapenMble! Thi' up.to.t .......inult r-.lalon ol lhll 13 Study eou.... l.tlle perlect W8Y to " ,n
~hlng you I'IfI«I 10 bl'MZ8 through the Novice WflU.. elCam. Thtlofy, FCC reguitUon.. I nd
operltlng 1i<I1I1 Ir•• 11 CO"'ered, and you' ll be .mazed'l how lUI you leem using lheM I. pea!

Onot lhe 18lIt II behind you. 1'-lapea .....11go rlghl on being 1,1-'1,11. beceuMIl'wIy I" pad<ed .....Ih
lhe lei'" In lormallon on ","Ing UP your own nem ""Ion.end gelling on the air.

Tl'Iouaanda 01 people tine df__ed hoIIr easy~"" trom ... II. cwo be-on:l.- now and
.m. thel.-::lnellng world of IIem radio!-Set 013--$15.11&."

SCilnIIItI tine~ lhal you Ieam lut. by' 1IeI-*>O lhan by' rMding tI8c:a''iM rou ean play I caa
.-t.lapll_ and _In y(M'" I~I I _ while,ou.... drt'fIng' You gM _ and _Inlo
ead'l1..... you '-II.You cen'Pl"", wI1hout.cllid~I"","-\I'II1Ithour-tongt~gn.
you .11 lhe buic8 ,ou' l need 10 pUIIlhe No¥Ioe exam egjly. You'l ha... an undentandlng ot thet>a
IIiea wI'lletl ..m be Invalulble to )'OU tor lhe ,.. of your lila' Can )'OU Iffon:! to I.... y(M No¥Ioa ""'"
w1lhoul llrll lIsteni ng 10 I'- Iapee?

"'OUTRAGEOUS'"
25+ WPM_ CT7325-ThII II lhe tape lor lhat amall
groop 01overachl&llng haml who wouldn 'l be conlen l ' 0
lim ply H lilly lhe cod<t r8!:l ulrem" nlS 01 lhe Ex,r. CI.ss
IIcen$e II' I lhe lougheillspe w. ·v. go l . nd w. keep I
JllIfTIlanenl fll. 01 haml who hav 1.fId it. Lal us
know when you',. up to~ and ·11 InSCfibe your
nan>e In 13'1 CW MHaU 01 Fame."

-SSTVTAPE-
FOR YOUR HAMSHACK- eSLOW SCAN TELEVISION TAPE- CT135O- Prlz.

winning programllrom lhe 73 55T\1 conle l l. ExCtlllenl
fOf Demol $5.95. '

S ty le Y St y le W
,----,

• OSL CAIlOS- r.t h..... out a I"'IMIIC ....... 01 OSL
UfOa" aboul haillhe eoal 01 ha¥1ng lhem done ....
wtlen blIc:IIuMIl'wIy are run .. I 1iI1-ln tlotI_ prlnl lng
bookl I nd 01..., 11,,"1 In the 73 Pnnt Shop. 250 Style
W-O'N02SO-!of saM"; 500 Style W_QWQ500-lot"
$13.M";~ Style X-QX025O- Iot" seee-: 500 Style
X-QXiXIOO; 250 Style Y- QY0250- IOf saes-. 500
S'll. Y-OY05OO- fOf $13.M .· "110" 6- 12 wkl . lot"
de Ivery.

e UI RAAV SHELF lOXES - Thaae " ufd)r whll• • COf·
"'O"ed. d ln..,..I" l nl 00. ....ch hold I lu ll year 01 73,
KiIolMud U/CrOCOmlMAlnf Of8f)U~PUIInf, Wllh
yQUf Ofdef. fIq.-1 H11..lld<lng Iabell lor Iny 01 the
following , n. KHObIud U /CrOCOm putlnf..,Uk:Ioco#ft.
putHtg. CO. OS7. HIm R«1/o. ~I ComPU'Htg,
~EIeC'ron~ In""_ AIl". 1"tltI:J•.()njer 1_
BX100G-IOf 12.00'; or_ 20-'- 8 _ ' or SU O
.-eh"; Ofdel' I ot" ma.-8X1002-!of S1.25 eae/'I ' .

W2NSO/l-_._--_...

..._-- --
"..·..uJJY H

0 11

=-

Style X

BACK ISSUES
• lACK ISSUES-COm9IeI. }'OUr eoIlectiOn; min)' ....
prime collectables now. c ll llSlcs In lhe field! A lull col
lecliOn II an Invl luabl. com pendium 01 radio and elec·
!fonic i ~nowledge !

STOOOO- 5 Ingl. back ll aue before J uly 1960 $3.00
5T0250-51ng.. back 11_July 1980 on 13.50

5~$1.~~ iQ; '$hi;;P;;.:g.':":': S8.~
snllOO- 10 your choice $1• .00
ST25m-25 our choice. • • • . • •. . .. . . • • . . . . . . . . . $12.00
51"2501-25 'f'OUI choice......... • . • . . . . . . .. .. . saoo

Add $7.50 pw Otdef lot" Shipping.

' IJM ,"-~ card In lhi' magazi... Of Ilema. your order on • HpalaleP*- 01 paper and mall 10: 73 ~io BOOIISIlOP •
~ttorboroug" NH 0345ll. Be__ to lneludil checIc llI' delailed ""11",rd inlormalion. No C.O.D.orders .teepled. All ordef"I,
.clef $1.50 handling IlfI! booiI. SU llI .-en .clditlOnal book, $10.00 per boolllor.ign -.irmail. Please a llow 4-6 w..... lor
cMltv.,y. 0I.0M11on'1WlI,.,,1"ll~,order? Please wri'a lo Cua' _ SerYice allhllabove add,..,. (Prien aubjecllo cnange
oro bocIIta IlOl published by 13 Magui....)

MAGAZINE
BINDERS

e Pfll l 111 and Df'OI-e1 your COIlecllon for I ~fetlme !

omtf lheae handaome red b1ndtn wllh gold Ielterlng .
S1.5O lor 1, 3 tor S21.7t\, 6 101 SQ.OO. (P08 lpald wllhln
USA. p i.... add $2.50 pef Older ouls lde USA.) Check or
money ordMa only. no~ or C.O.D. 0I'dets. n
B...... P.O. Boa ' 120. Phlleclelphle. p"1ttn

.tIOft-A ....... • M I '" a d m .-J,_

• FREE ."CK ISSUE CATALOGS are yOU'I IOf the a ll<·
Ing ... Ipecl fy r.t Ml g l l ln•. andlO! KlloNud Microcom
"U/lnll. back Issue cltalog when you eend you r name
and add,esa 10 1,11 on a poslcard.

FOR TOLL FREE ORDERING CALL 1-800-258-5473



, . RADIO B KSHOP

'VOL I COMPONENT TESTERS- lB13511_ ... 1'10111'
10 build tran.l.tor "lte.s/8). d iode teslars {3J. FC tell·
ef!! (31. voltmete.s and V1'VMsl9l, ol'lmmeler. j8 dlll...·
ent kinds). Inductance (3). capacity llll. Q m"lu,.
menlo <:ry.l .. Checking Ill). t.m.,....u.e (2), ......1
metef!llor lhe bUnd p) and 111I0O"I' o t milCl'l laneou'
data on mel... . . , usiOO t ....... making lhem mor....·
utile. m.klng lIandards. Inw"usbl. book. $4 ,85.'

HANDBOOKS
FOR THE
HAMSHACK

• VOL M AUDIO FREQUENCY T£STER5-LB73eO
... jam pecked ...i11'l -'l Itinds of audio frequency Mil
equlpment, t1 )'OlI'.. Into SSe. RTTY, SSTY, ete:. mi.
book i•• mull to.- you... a oood book lor 1'11--11eddletl
and a'Peflmanl_. tool $4.95.'

eVOL III RADIO FREQUENCY TESTERS_LB13$1_
Radio rr&quency wa.es. t!'le common denomln..or 01
Amaleu. Rad io. Such Item s .. SWR. anlenna 1m
padanCfl, line Impedance. rI outpul and lield IIr"'lIth;
detailed In.truclion. on t••Ii"ll tl'l." Items includl'
ae<;Iion. on '101'111 generator•. cry.I.1 callbfllor• • gnd
dIp osclll.tors. noI.. gener.tor., dummy IoaclI .nd
mucl'l _ . Sot.i!>.·

_ VOL IV IC TEST EQUIPMEMT- LB7362-Becomot.
l.oubt.1hoot1ng wllard' In 11'111 fourt h woIu.... of I .... 73
TEST EQUIPMENT LI BRARY ... . 2home conllrvc:tlon
project. lor building test equlpmanl l0 work w ltl'l your
I'Iam 'tallon and In Hrtlcing digit.. equipment. P1~ .

cumulallve index lor a ll l ou. woIuma. lor t.... 13 TEST
EQUIPMENT LIBRARY. Sot ,iS.·

.RF AND ClOnAL 1£ST EQUIPMENT YOll CAN
8 U1LD- BK10&a- RI burll . luncflon. lIquare ....v. g_
,r.tor•. vI.I.bl. lenllt l'l pul.. g_ator.-100 kHz
mar1\er. I·I . nd rI.weep generator. , .udio OSC, allrl ' ig.
nallnjector, 146 MH z . ynt he, lzer. dlgl fal re.dout. for
coun ter•. ••• e.,1 counte•• . p•• • c, le. , m icrow•••
meter, atc. 252 p.ges. $5.iS. ·

e THE PRACTICAL HAHDllOOK OF AMATEUR P.ADlQ
FM REPEATERS-8K111l6-~81l1 Paatemal< W....TF

ull'tOf 0173 MIQsz;nes month (X)Iumn "looking Wllll1
~I'IIS iSll'le book for 1!'Ie VHF F FMIf. oompiled from
m",leri,1 submitted by~ . l'Iund.ed Indillldual.. club• •
orllanlzation. and equipm....t mlnulaetu' lfS. A "mull
1'1. ...."' ror your ham shack shell, S12.9ri

--The 18-
Test Equipment

Library

'THE TEN METER FM HANDIOOI(-BK1190-by Bob
Hell KllEID. ThI, "-'odbook Mer! published 10 help
II'le len met.. enll'lullul _ Ibout the many
methocia 01~ and Ifid<a that arB uMd 10 mike
.xisling unit. wor1I bItI... Join II'le QIMI .,ink....- 01
t.... world on I.., FM and "'*" the r......ue smount 01
!un in communIcallng will'l _ '- . tal lonll fOOf1dwlde
on ten met.. FlA. $4.05.'

---

:"'=-~------jo--
- --_':.-.......--_.._-

.-
WORLD

PRESS SEIIVICES
FIID.£NlEl

-,

NEWI
' WORlD PRESS SERVIC E FREQUENCIE$-BK1202
-Or TI'Iom.. Harrtngl on. Can, w.it to he8f II'l8 _
ring _ •• Of are you wOOlderlng .bout lhe _. 1!'Ial
.,.,u .,.,,~ I'Iearlng? ReceIve by Rldio T...,typ8 (ATTY)
~I tl'la world ne... end IlnanciaJ llappening. from lhe
\IlIOr1d <:spItol.on • 2'l'Iour a d.y bllil. Thi. book give,
.,.,u t!'le l,.quencles and tl..... of bfoadcut 01 sucl'l
new........ce. as AP, UPI, R.ut.... TASS, VOA Ind
LDndon Pre... Also Ineluded I. '1'1 IntrodlH:llon 10
RTTY wit h Inlo.m.tion on equlp....nt••ntennll••bb<.
-.latlon._everythlng you need to get started In ATTY.
$5.9!>-

e THE NEW WEATHER SATELLITE HANDBOOK- \
'BK73ll3--by Or. Ralpl'l E. Tajgl l1 WB80QT. H..... I. Ihe
'completely upd.l ed and •.., sed edition contalnlng.1I
tl'le Inlormllion ont!'le most 1091'll,Ucated ,nd e/ recll ....
spaoeer.lt now In orbit. Thi. book __ both the 1tIl·
perlenold .mat.... r "tllllta entl'lullest and tl'la .-.
comer. II I' an inl.oductlon 10 ..t..lIIe watching. pro
viding .lllhe InlOflT\&lion requif8d 10 construct. c0m
plete .nd highly alfecli... ground station. Solkl I'la.d
wII.edeslgn••nd aU the inllruction• .-..: : II.ryl0oper·
.Ia the IQulprnent are included . For experimenl.... wtlo
Io'e operating stallons. the book dM.lIsall JlfOC*Iur.
_"'Y to modify equipmenl lor t!'le new _188 01
"Paoecrlh. Am81eur _the< satellite .ctivi ly rapr.
--.11 a unique blend 01 int..aIt. encompalllllng elec
tron iC&, meteo.ology and IItron.ullc•. join t!'le prlvl.
leged 1_ In witch ing the sp8Ct,cla 01 el l1h II --.
from sp.ce on you. own monitoring equipmen t. $8.95.'

e MASTER HANDBOOK OF HAM RADIO CIRCUITS
BK1033- TI'II. Is an encyclopedll or . ml l aur radio clr
cuits, gleaned hom palIl IllIuetl 01 n ItIllgu lne and
carefully MIecIed lC«lfdina to lPPIicatlon. You' ll lind
many you.... fI8II.. _ before.1OffllI new twlsl' on l he
1rled and true. and 8lI'tef8f IlIIt 1'Ia... Mer! long forgotlen
but .,. .....1 IfI'OftI'I remembering. Where you. Int.....
ranges lrom raocr-ing to EMf. trom ON to 110" .elIn
TV, trom DX to county ...... lI'IlI "-'w:tbook will be •
••1=". 8ddiliorl to 'fOAJIt1/laCl<. $8,~'

' OWN ER REPAIR OF RADIO EOUIPMENT- BK731G
by Fran!< Glasa K6ACl. Here'. a book t!'lat wlll leach you
'1'1 approach to l roubIeII'Ioot lng wlt l'lOUl . shack lull 01
test equlpmenl, Written In ' ......tl.... norH.l8thematlcal
.tyle. It will encourage you to IUCClSBluily lix your own
rig problem. 80 to 110% o f t!'le time, Even il you don't
wanl to IIx, you ean learn I lot lbout how thing. work
and hili. Add to your library and person. 1 expel1l. e.
$1,95.'

'IC OP.AMP COOK 800K-BK I 028- by W.lter G
Jung. Cowefl not only l !'IebasIC tl'l8Ory 01the IC op amp
In gr".t d.taH, but .Iso in<;Iud8. 0'ftIf~ p'lIC lk:a1 el.·
ecn .pplk:ations, 11ba-rllly lIIu.lrlted. 592 pages.
5 '1>)( 8Vo " tohbound. S1&.ll!l°

' THE POW ER SUPPLY HAND800K _ BK1305 _
Need a power suPllfY lor a gldgel you".e building? In
II'le POW ER SUPPLY HANDBOOK tl'lere 'I" dol..,.
rllldy·lo-bulltl. plus det.lled lIepa tor designing your
own. T...... are cl.cults and part, IIlIt. lor .11 kin<ts oj
supplies, r.nglng 'rom IIlmple DC types 10 highly
stable ' egu l. ted ...."sions. IF you need. cl.cult locon
\'flit. DC 'tOllage 10' hlgtler or low.... voltag., tu.n DC
inlo AC. or AC to DC-Ihen thl.ls the book you need.
With more thin aoo pages. you .l'Iould be ab le 10 l ind
lust the circu it you need. Wltl'lout I doubt one or the
besl pow.r SUPfly source book••• allab l•• compiled
by t tle edItor. 0 73. $9,95.'

THE 18 TECHNICAL LIBRARY

e THE CONTEST CooKBooK_BK7308_"",eal' the
S8Cftlt. 01 the contest winner. (Oomesllc. OX .nd
speel.lty contests). complefe with photos and dllgram.
of equlpmenl used by the top 'COIe~. Find out how to
make 150 contSCII in one hour. ~.95·

.BEHIN D THE DIAl_ BK7307_ 8 y Bob G'OV8. Gat
more lun oul 01 ahol1w8va 1I",nlng wllh Ih ls Inle'N\·
ing gulde to receivers, .ntefl..... f,equencl". and In
tal1"",nt;a. s.t.~.

• THE CHALLENGE OF 110-81';7308-1. ,,,. newea'
book In lhe 13 t.enniea!lIbrary.dedicated 10 leo mel ...
operating. $I Dunn ptO\lIdM all ~"ry inlOtm.ll1on
to o-l It-.tld on tnis unique band. The all-lmportf.nl
antenna and ground lY1lt a.cribel! in delail.
The Inlrodu<:11on contains Int ling pholOS 01 51..
Perry'. (lhe King 011601 SI'lKk. Thi. rel ....ence I. a mUlt
lor new .nd .xperienced " Top Band" operators. Pl1cI:
S-4.95, •

• SSB... THE MISUNDERSTOOD MODE-BK1351- by
James B. Wilson. Single Sideband Tran.ml••Ion . . ,
thou••nd. 01 u. use It every d'y. yet It remlln. one 01 the
leut under.tood laCflIl or amllaur radio. J . B. WIl.on
Pfesent. H'ler.1 metnod. or .Idablnd generation. Im
ply IIlultrated with Chartl .nd IChematlc•• wl'llch 111'111
enable ttle .mI)lHou. readef to conltruct his own ,I~
band Q8f*,tor.A must for tl'le t.chnlcally·seriou, 1Ialns......
e PfWf'AGATION WIZARD'S HAH06OOK- BK13CQ
by J. H . -. When~, fiddled !he fOOf1dwlde
communlcatiOna '011 .....ktc 01 _ 1tl«l'S, John Henry
NelIon Iool<ed to ttle planet. lor an T"Ilto.......n
was a th80ry 01 ~tiorl forecasting based upon In
t~"Y alloW'.ol that med8 the author !he moat
reHIbIe IorecasI.. In A.....-Ica today. T"Ilto booI< PlOOO....
an ....Ightened l0oi< al communications past. pr_t,
and future. _ well as telChlng !he art 01 prClPllil,tiorl
to.-ecasllng. $8.95.'

eTOOlS • TECHNIQUES FOR ElECTRONICS
BK7348-by A. A. WIcl<1 II an ealy·to-understand book
wlltten for the beginning kit bulldef al well as the ex,
peflenced hobbyist. It has numeroul pictures .nd
oesellpHon. 01 ttle sate .nd correct way. to use bI.lc
and .peel,lIzed toot. lor e*lronlc projects as will II
specl.Hzed metalworldng toot, and the chemical .Ids
wlllel'l'" uMd In repair shops. $t.es. '

FOR
THE

'Use Ihe order card In Ihla magazine or itemize VOIJ,o,der on. sep,a'ile pieea 01 ~per and mia;1 10: 73 Radio Booka/lQp •
Pe'.rbotough NH 03458. e. ...." 10 incillda check or detailed c.edll u.d Information. No C.O,O. order, .e<;epled. All order.
edd S1.~ handling II"t book. $1.l1O .ach Idd,1I0"81 book. $10.00 p.&r book IOt••gn ."m,"" Please allow U weeks lOt
d.liV1lry. Quesliotla '..:Iarding you. order? PlNse ""il.lo Customer S.n<ice at the .bowa address. (Pfleet 1JU~1 to change
on too"" nol ""blothed by 7J Magazine.)

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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e WORlD REP£ATER ATLAS-BIl.13'~Comp"' ''y up.
dIl ted. 0018I ZJl pages 01.....ter I.stlngs . .. m(\IIXII(\ by
lOCalion and If6QUI!I'IeY, More than 5O ,...p$ poopornt :a:m
lepeater lOealll)l\S thrOU\lhovl 1M l.ISA. For..gll listIngs
.ncIude EurOPa. lhe Middle East. Soutll ....menea . and
Alrica. $01 95 '

eTHE MAGIC Of HAM RADIO- B"'7312- by Jerfold
SWink, W8HXR~ins with a brie' history o f am.leu.
radIOand 01Je«y's ,nvOlVflfTlenl In It . Part 2 det.. ls many
01 ham , 11(\;0'1 ""'oie momenlS. Hamdorn's elose ties
wilh 1"'- eonli.....t of Antarct ica life the ...biecl 01 Part 3.
In Part " lhe al range and humoroue aodMol ham I,Ia get
their due. AM wtlal 01 the Iulure? Part 5~ into the
eryat4l bell. $.t.1lS. '

I A GUIDE TO HAM RADIO_B K132I_ Dy La.ry
Kahllner WB2NEL Wheor a Amal..... Red;o a nabOUl? You
can learn lhe basics of tn is laseinaltng hobby wilh thia
e xeell llnl boglnner's l!u>de. It anaw.rs thl mosl Ireq uanl ·
Iy as~ed quast io ns In In uas y-go ing m~nlWlf•.and It
s how s tile bas t way logo a bout liIetllng.n FCC lIcense .
AGuide to Ha m Rad Io IS an Ideal mtrocluellon to a hobby
enjoyed tIy peopIa IIfOU nd the world. .... 95.·

• WORLD RADIO TV HANDBOOK l ..t, 35TH EDmON
_ 8 K11&1- t"'l l)()(lk is Ille boble 01 internal ionlll br0ad
casters. prc::Mdong the 0I'Iy .uU'IOIitatiwa SOUfOI 01exact
inlormation about broa<k:nting and TV statlOllol WOfld
wj(je. This 1981 edilion .a eomplelely ....Ised, "vlng
c:::ompr-.,SlVO eowerage 01 ahotI. medium and IoIIg
w. ...e. 560 oages 01 .,Ial aspeela 01 world IIsten.ng ,
S16.5O,

SPECIAL OFFER
Chart of

UNITED STATES AMATEUR
RADIO PRIVILEGES

b, d_ of Ike...... emiNion t ype . ...d fre-
'lueDCJ' ( 180 thn> 2 mele ... iDclu.uq .......
.....Ioa f lb. ae_ 30. 17 . uMIII 2 meier baDda.
~ 22 ,, 2 8 laot_el~-aNor chart .. the firs t
ol lU iliaci t o be botb lJlformatl~ uMII d_a
t1~. 83.00 ..ah.e. o nl ,. 8l.IHI wtlb Ibe p.....
cbaN o f I or more beella from tbe Radio Booll
a hop. (S u p p Uee limited. order n.....)
CH7300 61.911 ,

' TTL COOIUlOOK_BK1D63_ tIy Don.ld Lancasler.
Expl. ina whllt TTL I• • how it works. • nd how to use il .
O,scua... practical appl icatlOl\S. auch as a d,git.l
counl", .nd dlspl.y ayatem. ft.-IS counler.eleclronlc
s topwa tch. dig ll.1 vol tmeter end. d igitlll I.d.omal.,...
S9 ,50,

' CMOS COOK800K-BK10l 1- tIy Don L. neesler .
Oel. lla Ihe app lle.tlo n 01 CMOS, Ille low power loo,e
fa mi ly s ui t a b le fo' mos t a p pllca llons p .esantly
dominated by TTL. Aequ i. lKl ..ad ing lor every serloua
d ig lla l e xpeumenler l $10 .50. '

. TVT COOK BOOK -BK1060t- bY Oon L.neasl..... .
Oeaer,bea tile UN 01a stat>clald telev isionleeel.er as •
m iefOproeessor CAT I...m i...!. bpliins.nd desc.iDes
c hll .acl ar g"""allOll, c u .sor contlOl and inl...IKe in.
lormalion in typical. easy·lo-undersland Lancast...
sty le , $9 ,95.·

COOKBOOKS

5 NEW ANTENNA BOOKS
• ALL ABOUt CUBICAL QUAD ANTENNAS (2nd adl·

110111- BK11.1_ the -cre.. lc~ on Quad des ip n ,
theory. constnoctlorl. e"'ll operation- N_ 2"'11 aditlOll
contains _ lead e"'ll ma tei'll,.. Iylteml and ....
dala. $5.' 5."
'8EAM ANTENNA HAND800K IN_ 5th aditlonl 
BK119 7_ Vagi beam theory. constrUC1101\ a nd operallOn.
Inlormation on w" a beams. SWR e urves and matelHng
sys la ms, A '" mus t'" IOI ..,. ioos OXers. $5,~ '

. VHF HANDBOOK FOR RADIO AMATEURS _ BK1196
- Con ta ins on 'orma tion on FM theory . operation a nd
equIpment, VHF.ntenn. deSlgn.nd conSltUCloon. SlIlel
IIte-EME. • nd the~t MIlICi·at.le el,cuII$. S6 95'
' THE RADIO AMATEUR ANTENNA HANDBOOK
BKI 199 - AII aboul W Ire . nt....... . beama. tUl\&Is.
tHItuns. «1&>• •ad,.Is. SWR and towers. e- .nd (:(1m

plele "'lormatlOl\, $895'
• SIMPLE. LOW-COST WIRE ANTENNAS FOR RADIO
AMATEURS - B'" 12OO_AII newdlltll and--,th."Q you
wllnl 10 ~now about Iow·eost . mu tll·band a nt-.as. •nex·
pensl .e beerre. " 1I\. is IDle '" .ntannas lo r hams 11\

'" to"!lh '" loca llOf\$ . $6.95'

• PRACTICAL ANTENNAS FOR THE RADIOA.....TEUf!.
_8K l01~A manual dMcllbino how to equip. ham
a"'liOn willi' ...11ab!e .nt.-na. A w!dot "noe of ...t_
top;cs. sY'tema. lIIl<! accetIlIOfIes . .. presenllKl giving
lhe reader lIOITIfI food fortnoughl and pracllc.1 d . l. 101
cons l. uc tion. Desig ned 10 .Id the expe.lenced h.m and
IlOYlca es we ll, On ly $9,95."

• VHF ANTENNA HAH DBOOK- BK7368- The NEW
VHF A ntenna Handbook details the I '*="Y. desian and
COIlStruellon of ""ndrllOt of d itl"Uonl VHF" and Uli F ....
......... . . A. orldiUI book -men lor t.... _-oe .....
leur whO Wt_ joy In building. not full 01' compIP tor·
muIas for the design eng'~. Packed wltl'llabuloua _
_ proj«:ta you elln bu ild. 15.95."

e THE GIANT IlOOKOF AMATEUR RAOIO AHTENNAS_
With thfl GIANT Book of ....... !«Ir RIIdlo Anlennll
8K1104- by your side, antennaa wi ll beoome 11'111 18118' 0 1
your WQrri... OYer EO pag.. of deslgn Idea&, It>9orY and
nll8'5'lCe dtlta ....ke 11'11&book live up to ,I. t itle. t he 7
chaptllf. _ -vthing Irom _Da!lle antenna theory
II'lrOugI'l deilillna lor DIY .; ; - ... as I••ell as cloant 0 1
...., .......~ Wl'WltI'lef planning 10 tluild or _buy.
desogn oraomo'.. I8SI or 8fI/OY' I\a.m an'....... - Ihi. o. ,....
book lor \'0<1- From ,.... -.:I,lon 01 13: publ'lIhed b)I Tab
Eloo/<s. 5995.•

. HOW TO DEFEND YOURSELf AGAINST RADAR_ 8K1201_ tIy &uee F. aog.......nd J l mes R Bodnal , a lawyer
lind .adal e.perl . Tll,a book g..... you lhe ammunilion to CfI.llenge Ille ,adar -"'denOt~ t"at usua lly leads 10 a
IIP8lKl lng eon..et ioll. T"'- major part o f 1"'- book detaliithe .n...... wor\<ings ollada,-you'lllleCOm8 more ol.n e_·
perl Ihan _ poI iee olt>eers and judgell. Tl>e lemalnder 01 t"'- book 0011..... how 10 oetend you,seU agalnsl a
speeding hebl! _llleob.....tiOllS. measur."and tes1lmony you must oblaln lodelend you."'" "",I!>OUI tnel>elp o l
a la wyer, The pllce.s. 101 less th a n . lIne! S6.95'

e73 DiPOLE AND LONO·WIREANTENNAS- BK1016
-by Edw a rd M. Noll WJFQJ. This IS ' ''e llr,1ecneeuee
or virtually every type ot wire antenna us ed by ama·
leur• . InclUde. dimenslona, conflg uratlona, and de
tailed construction GIU. lor 13 di ll.."", antenna
Types. "~f(:e$ "",c;.lbe lhe eonatruclion of noiM
brI<lgM, '11... I.--s..nd d.l. on .........Ing (nonanl
1'«Juency. -.loclly faclor,.nd SWI. $5.~. "

ANTENNA BOOKS

' UN 1M _ ca'o ill th ll "",glll''''or Ilemin you. order on. _rata.PI_ 01 paper and mail lo e73 Radoo Boot<snop •
PelerborOVll" NH 034$8. sa sure to ,nclud6 ehee~ or deta.1ed e fll(\lt cald Inform.IIOII . No C.O.D. ordera aecepled. All orderS
add $1 ,50 handling lilat book. $1.00 elleh adC::lltlOll81 book. SlO.oo per l)()(lk toreign . ,rma ll. P......11ow • .(; _a lor
dllllvllry.Qu,"tiOl'>s ,eg.rding your order? Plea.., Wfl" 10 Customer 5erv<ea .1 tile above .<kl..ss. tPrlees subjll>CI 10 Change
on books not published by 73 Magal ln. ·1
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• SOME OF THE eesr FROM KIL08 AUOIMICROCOM
punNG - BK1311-A coIlec1lo1> 01 lhe best 8I11cles lhel
he... _ try appewed ill KIlI:lbtIud/ M!CROCOMPIJT·
I~. Included is ....Ierial on the TAS«I lind PET
systerna, CPtM, the llOllO'llOll5lZ chips. lhe ASA-33 I...·
millol!. Oala baM rnan.agement, word proeeaslng. Ie_I
edilors and tile s truelu.es are OOYered too. Pfog,arnmlng
lechnlQues and hardcora hardwa'l consl.ue:llOI\ prO!.
eda 101 modeml, I'Ilgh speed casse tte interfaees a nd
TVTs a.. also Ineluded In th is la rge IOImat. :zoo piuS
pallO ed ltlon. $10.95. '

• 40 CO MPUTER GAMES -8K7381 -FOI1Ypmea in all
in nino d'IIer....1 categories. G_ lor laIga and small
aY'tems. and even a HClion on caiculalOl gam.. Many
.....1Ona 01 BASIC uMd and a wlcia'...-.ty 01 syslem$
represented. A. mult for 1"'- aenous compul... g.a..-.
man. $7.1lS"

• THE NEW HOBBY COMPUTERS_8K7340_Th"
l)()(lk l.ke ' il from where "HOBBY COMPlJTERS ARE
HERE I" ,"ves oll, wllh e ha pt... on La.110 Sca le Inlegrs·
lio n, how tocnccee a microprocessor chip, In Intr<X!uc·
lion to proglammlng , low coer 110 10' . eomputer. com
pule. aril hmetie. Chll>C king memory boa.ds •. .and
mue:h~.much more ' Don'1 mIse this t.emendous . atue!
On/y ""IlS,'

• UNDERSTANDING AND PROGRAMMING MICRO
COMPUTEAS-BK1382-A .aluable addlllOl\ 10 you.
compu1ong laery. This two-part Ie_I mekldes me best
.rtleles lheol heove appea.er:l in 13 .nd Kilobaud
MieroeOfTlpul lng megazl.... on the ""'dware and 1(lI1·
wa re aspKtI 01 lI'I>CI'oeompul"'ll. Well-k""""". ..,t!>OlS
and wel l-allU(:1 urlll'l 1ft. 1 helps tile reader get ....otved.
S10.95·

• HOWTO 8UILDA MICAOCIJMPUTER- AND REALLY
UNDERSTAND IT - BK7325_ by sem Creason. Tha a lec·
I.onies hobbyist who wa nlS 10 build hiS own mieroeom
pu ter syslem now has . practical " How·To" guidebook.
Tills book II a combillollion technical manuel and pr0
gramming gv>da Ihllt 18I~.. llle l'IObtIyiSt step-by-atep
through t.... desi9",OOIIoItNCllon, tesllng and detJuOOing
01. complel'lI'MCroeompullf SY'Iem. Must reading tor
anyone desiring • lrue underslandlng 01smalt compuler
aY'lerns S9 95,•

eHOB8Y COMPUTERS ARE HEREI- BK1322 - 11 yOlo
wanl to come up to speed on how eomputers wor\< .. .
hardwa.. a nd softwa re ... th is Is an exce llenl book, It
s tarts wilh lu ndament. ' s Ind II_pla ins Ille elfeultS

I
,,'

Ille bi> s lc' 01 p' O!Irarnmlng, .Iong willi a couple 0 TVT
(:()IIlIt'UCllon projects. ASClI·Baudot , etc . n u, l)()(lk lias
tile highesl lec:ommends.llOna as a leaet>ing aid. $.t ,IlS. "

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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You can carry scan, search, '0 memones and
fully synthesized key pad control around
with you and strll get out with a big 3.5
watts (nomInal). Compare them apples to
anything you want. and settje for nothIng
less.

Sl\NTECS poputar HT-' 200 is the rncorn
parable 2 meter leader. This little rig is hand
ing over quality. power and features that
you 'd expect from something nearer the size
of a bread box. SANTEC packs a 2 meter
ham shack into the palm of your hand!

r----------------------,
1

~a ......... 1n(. ...,..._.-.. I
2000 A__ G t1'C H....IOJ

I ....- llOO t1'C \1·1 1 I
I fIIcno fA 7!lO U ~"""'T(CDr"" I

I 1
I . I
I NAAI!: (AU- I
I I
I ~ I
I I
I "" - SWI l iP - I
L YOO MAY SEND A OUPUCATt OF TN~ F~. - - - - ...

pad IS a Y\NTEC Standard at no
extra cost and the ST·] IT's op
tional synthesized subtone en 
coder is controlled by the radio 's
front panel switCh,

All the regular Sl\NTEC acces
scnes used with your HT·1200 fjt
the ST-lIT as wen. mearunq that
you can enJoy both bands fully
with a smaller cash investment.
Grab the new SANTEe ST·7/T and
jom the fun on 440 MHz. See your
SANTEe Deater for deuvery
detarls"

SANTEe

-sare of the $T·7/1 is subject to FCC Certification,

The SIV\ITEC HT· r200 is approved under FCC Part 15
.'lnd exceeds FCC regulations limiting spurtOUS elTllSSlons,

1981, Encomm. Inc.
2000 Avenue G. Suite 800, Plano, Texas 75074

Phone !2 14J423-0024 . INTl TLX 203920 ENCOM UR

SANTEC·NOLOGY breaks Into
the 440 band Wlth stylel The new
ST·7/T synthesizes the entire band
in 5 kHz steps, works both up and
down repeater splits and does it
aU right from your hand. with ver
saute power options of 3 watts, ,
watt or even 50 mnnwatrs (all
nominal'. to reach out to where
you want The high power mode
of 3 watts radiates on 440 like 5
watts on 2 meters ... and that's a
handfulJ!

Tones7 ThIS one has them ... tones
and suotones! The 16 button tone

---....._-
•- STILL THE L E A D E R

INTRODUCING SANTEe'S~ L.r'1



FUN!
5 73 helped pioneer Ihese

machines
6 Bonne chance, on CW
7 73 used 10 track him

11 Componenl
14 For mer column (3 words)
20 Costa Rica prefix

22 Every pot has one-most
repealers. 100

23 Say die?
28 Mexico prefix
29 Civil defense (abbr.)
30 Popular bootleg prefix
32 Postscript

ELEMENT 1-CROSSWQ RD PUZZLE
(Illustration 1)

As the year draws to a c lose, our thoughts return home. The holi
day season arrives, and one long s to be with family.

Well. it may not be family in the traditional sense, but " home" tor
the FUN! column is 73 Magazine. This month, we lake an affec
tionate look at the old homestead and contemplate, with some
curiosity, what our hobby would be like without it.

ELEMENT 3- TRU E·FALSE

True False
1) During this magazine'S first two years, it was

printed on green paper to differentiate it
from the comoetruon.

AAPROPAGATIONHA
SMTTOFFCORUSHEL
S V S K R E H L L H I N G B E
o I HAT A F S U T T H EWT
CNSITIGDORIDSBT
I 0 D S Y S S R 0 V L L IKE
A C F E L J E A I G G FAT R
LFCWOBTWESTGGOS
EEWOOIBAGEYWBTW
VTROPERRENAHAKO
ERBH I DLWJA IWPTM
NYJPLEHMAHWKOMJ
TAZKADFTWOMHOOW
S A A I J E M T R 0 PER 0 I
BSUCXMNKINGMYDL

ELEMENT 2- MULTIPLE CHOICE

1) During this publication'S early days. Wayne Green would allen
extct tne virtues of his favorite car. II was:

t . a 1912 Buick
2. a Porsche
3. a Volvo
4. a Fiat

2) When this column first appeared , in October. 1980, it was written
by WB2IBE. Whatever happened to him?

1. He quit to write a similar column for Creative OJmputing
2. He died
3. He retired
4. He upgraded and changed his call to KI2U

3) What was 7js original cover price?
1. 371t
2. 731t
3. 751t
4.88<

4) How much d id a life subscription cost in December. 1961?
t , $30
2. $50
3. $75
4. $100

5) Which person listed below has not been a DX columnist for 731
1. James Cain K1TN
2. Floyd Vivino WA2DCS
3. Chuck Stuart N5KC
4. Yuri Blanarc vlcf VE3BMV

7,

John Edwards KI2U
78,56 86th Street
Glendale NY 17385

5

24 cell type
25 A 73 article, before pub-

lished (abbr.)
26 K2AGZ
27 Mr. FUN! (abbr.)
29 Bolivia prefix
31 Poland prefix
33 Monthly feature (2 words)

Down

1 Belonging to " Looki ng
West" co lumnist

2 When W2NSD/l _
hams listen

3 Iran prefix
4 7js original aTH

•32,

Across

, 73' s QTH
8 Pakistan prefix
9 Norway prefix

10 AnY: ca l
1173's digital section
12 KP4·land (abbr.)
13 Mor se or ASCII
14 Contest co lumnist
15 Sweden prefix
1673's is 21
17 Test letters
18 A clear band space
19 Delace
21 An ARRL section (abbr.)
22 Cover artist: issues 1t1 and

250

Illus tra tion 1.
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1) You are reading Issue #_ _ (no peeking).
2) Along with " Never Say Die," the other three original 73 features

st ill being run are , and _
3) " Well ... I Can , Can't I?"
4) " ARRL: Love it , Hate it , _ _ "

THE ANSWERS

much to charge for a

Comeon!
Hard ly.
And it hasn't been the same publicat ion since.
Would you believe a classified?
It seemed like a good idea at the time-but I tost.
Yeah, but I have to squint to read it.
Next t ime, I' ll wai t longer before counting.
And it's still goin g strong.
To the delight of amateurs everywhere.
At least I think no t.
Not recent ly.
Right state, wrong company.
Of course. My 73 issue #1 , by the way, is stamped:
" Received: ARRL HQ." I got it this year at a local
flea market. A real co llector' s item, no?
September, 1977, being printed on a Teletype.
The usual 12, plus a special year-end " Holiday"
issue.
If this one were t rue, OSCAR might be in trouble.16)-False

14)-True
15)- True

5) As editor of Astounding Science Fiction, he gave sci fi writers
such as Isaac Asimov and Robert Heinlein their first national
exposure. Later, he wrote an art ic le lor the first issue of 73 and
was li sted as a contributi ng editor. His name was ,

ELEMENT 5-HIDDEN WORDS
(illustration 2)

Hidden in this puzzle are the name of ten past and present 73 tee
turee. The words are formed in any direct ion -horizonta lly, vert t
cauv, or diagonally, forwards or backwards. As you find each word,
c ircle it.

Element 1:
See Illustration 1A.

Element 2:
1)- 2. Fun, if you can afford iI.
2)- 4. A truly remarkable fe llow.
3)- 1. Imagine a time when 73¢ was too

magazine!
4)-1 . Wayne told you it was a great deal.
5)-2. But he's available.

Element 3:
1)-FaISe
2)- False
3)-True
4)-False
5)-True
5)-True
7)- True
B)-True
g)-True
10)-False
11)-True
12)-False
13)-True

ELEMENT 4-FILLIN THE BLANKS

2) From 1965 to 1971 , the Cigar Smoker's Jour
nal was a 73 publication.

3) Wayne Green once edited CQ Magazine.
4) The ARRL had a full-page ad in 73's first

issue.
5) A 73 FUN! edi tor once campaigned for ARRL

office by handing ou t promotional ro lling
paper.

6) 73 is available in microfilm from University
Microf ilm, Ann Arbor, Mich igan.

7) While this year's " FUN! Poll " counted 612
ballots, the actual response was closer to
1,000.

8) " RnY l oop" made its 73 debut in the June,
1977, issue.

9) The firs t item ever described in 73's " New
Products" section was an Allied catalog.

10) Wayne Green, in addition to his many other
responsibilit ies, Is also the mayor of Peter·
borough, New Hampsh ire.

11) YA1NSD was Wayne's call sign in
Afghanistan.

12) 73 also publishes HR Report.
13) The ARR l subscribes to 73.
14) Mickey Mouse once appeared on 73's cover.
15) In 1976, 73 published 13 issues.
16) Someone once wrote to " Ham Help" asking

for assistance in building a part ic le beam.
17) A 1980 73 profile of Dick Bash opened with

the quote, " Morality? Man, who am I to
JUdge morality?"

18) Before this 73, t here were others.
19) " 73 ON·THE·AIR" is the name of 73's month·

Iy cable TV program.
20) A 73 columnist was once interviewed by

Johnny Carson on the "Ton ight Show."

( p R 0 P A GAT I 0 N)H A
T 0 F F COR U SHE L

R E H L L H I N G B E
AJAFSUTTHEWT

T GDORIDSBT
R 0 V L L IKE

IGGFATR
STGGOS

YWBTW
HAKO

PTM
M J

W

S
01
CNS
10DS
A C F E L
LFCWOB
EEWOOIB
V ROPERR
ERBHIDLWJ
N Y J (p L E H M A H)'v",r-""
TAZKADFTWOM
SAAI JEMTROPE
BSUCXMNKINGMY

Illustration lA. Illus tra tion 2A .
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SCORING

Element 1:
Twenty points for the completed puzzl e, or 1/2 point for each ques
tion correctly answered.

Think you know th is magazine?
1·20 points " 73 Magazine? Oh, is that wnatrm reading?"

21 ·40 points Once wrote a leiter to Wayne complaining about a
m islead ing question in the FUN! col umn.

41-60 po ints Bums issues o ff o f fr iends.
61-80 points Is an ard ent subscriber.
81 ·1 00 + points Has memorized the yearly ind ices.

Element 2:
Four points for each correc t answer.

Element 3:
One point for each correct answer.

Element 4:
Four po ints for each blank fi lled.

Element 5:
Two points for each word found.

New Produc ts; 3)-Dream;

Morality? Man, I just take the cash and run .
As you may have guessed, 73 was a popu lar t itle for
various club newsletters and other ham publica
tions. The 1960 73 stuck.
73's Tuesday night skeos.
Johnny and I chatted back in 1969.

17)-True
18)-True

19)- False
20)- True

Element 4:
1)- 255; 2)-Propagat ion. letters,
4)-Oon't care: 5)-John Campbell.

Element 5:
See lIIustrat ion 2A.

WO RKED LA3FUMM AWARD

The three radi o o ff icers
aboard the Royal Viking Sea,
a Norwegian ship wh ich cruises

any Bulgarian amateur located
in the capitals of Bulgaria work
ing with the prefixes LZ13.
These are LZ1 3C (Sof ia. The
Central Rad io Club); l213CSF
(So fi a); LZ13CPL ( Pl i s ka);
lZ13CP R (Preslav) , and
LZ13CWT (Veli ko Tirnovo). Five
(5) aso points are earned for
contact with any other LZ sta
t ion irrespecti ve of his or her
callsign.

Regardless o f o pera ti ng
mode, contacts may be made
once per hand. The award is ts
sued free o f charge and the only
requirement s of major concern
are that you r contac ts should be
li sted in prefix order, and the list
be ver ified by at leas t two fellow
amateurs.

Applicants may apply for this
award any time up to December
31 , 1982. Remember, however,
that all contac ts must be made
before December 31, 1981, to be
valid. Send your application to:
P.R. of Bulgaria, Sofia 1000, PO
Box 830, Bulgaria.

r.lt.. u."/". "'1
H .. ~,..'••

K 0 ' . ' I " A"

BULGARIAN 1300 AWARD

The Bulgarian Federation o f
Radio Amateurs Introduces the
award, Bulgarla-1300, to com
memorate the 1300th enmver
sary o f the foundation of the
Bulgarian State, in 681 AD.

This award will be issued to fi
censec radio amateurs through
out the world having t he
necessary score for established
two-way radio contacts with
Bulgarian amateurs. To be eligi
ble, all contacts must be made
in the period January 1, 1980,
through December 31, 1981.
This gives our readers only a
month, so you'd better hurry and
work a few contests before the
deadline!

The award Is available in
three categories: Class 1-re
quires 1300 aso points; Class
2-requires 1000 aso points;
Class 3- req uires 500 aso
point s.

aso points are earned as fol
lows: 30 points for asos with

When applying for either of
these c lassic Asian awards, tell
our friends In the "land o f morn
ing calm" that you read about it
in 73 Magazine !

"

confirmation of each contact in
his or her possession at the time
of application. Please do not
send aSl cards; the verif ied li st
will suffice.

Cards dated on or after Jan
uary 1, 1959, will qualify. con.
tacts made from any location
within your call area are eligible.
Contacts with Hl 9 stations will
be graCiously accepted.

All correspondence should be
sent to Awards Ma nager, Kore
an Amateur Radio League, CPO
Box 162, Seoul Central, Korea.

The HM Award , fo rme rly
known as HMA, has identical
application requ irements, with
the exception that the award is
issued for total HM/HL csoe
worked in anyone of f ive Award
Classes. The following classes
apply: Class K, 0 , R, E, and A.
Spelling out the country's name,
the c lasses require 5, 10,20,30,
and 50 asos respect ively to
qualify.

Bill Gosney KE7G
Micro·BO, Inc.
2665 North Busby Road
Oak Harbor WA 98277

•

A i< A

KOREAN AMATEUR
RADIO LEAGUE AWARDS

Thi s week I was the happy
recipient of a very nice letter
from the Korean Amateur Radio
League. Two very attract ive
awards were among the mate
rial received and it' s my honor to
share the KARL AWARDS with
you now.

AKA, the Worked All Korean
Prefix Award, Is Issued to ama
teurs and shortwave li stening
stations worldwide on payment
of a fee of 5 IRCs and an award
applicat ion.

Each claim must be accom
panied by a li st of Korean pre
fixes worked in prefix order.
Each list must be accompanied
by a signed venuceucn o f two
amateurs that the appli cant has

,

AWARDS

,

,"
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WORKED HAWAII AWARD

The WK Award requires all
contac ts be made January 1,
1980, or later on any band or
mode of operation . For appli·
cants in all 50 states and Cana
da. five KARC member stat ions
must be worked. OX stations
need only th ree contacts with
KARC members. General certitt
cation rules apply.

BETHLEHEM, WEST VIRGINIA.
EXPEDITION S

The Triple States Rad io Ama
teur Club will operate from Beth
lehem, West Virgi nia, from De
cember 17 to December 21, from
1400 to 2300 UTC dail y. o oerat
ing frequenc ies for Wo8DDUB
will be 7.275,14.325,21.425, and
28.550 MHz on SSB, and 7.110,
14.075,21 .110, and 28.110 MHz
on CWo

A special holiday-season card
will be sent to all contacts.
Send an SASE to TSRAC, 26 Ma·
pte Lane, Bethlehem, Wheeling
WV 26003.

WORKED KAUAI AWARD

BIG SKY
WOR KED ALL COUNTIES

AWARD

Recently, the l ower 'renew
stone Amateur Radio Club of
the Sidney/Glendive area of
Montana dec ided to sponsor a
Montana Counties Award. The
certif ica te was the idea o f
WB 7UTJ and N7BMR.

To qualify for this award, any
li censed amateur must contact
and have received a a SL for all
56 count ies in Montana on any
band or mode of operation . Re
peater contacts will not be ac
ceptable. and all osoe to be val
id must have taken place on or
after January 1. 1980.

To apply for the award, have
your list verified by two other
amateurs and send an award fee
of one do llar (US funds) and two
fi rst-class st amps to either
WB7UTJ or N7BMR.

The Kauai Amateur Rad io
Club is p leased to announce the
establishment of f ive awards
wh ich are now available to ama
teurs worldwide.

mas season certi ficate imprint·
ed with the un ique Bethlehem
po stal hand stamps will be sent
to all stations who a SL Please
a SL with a large SASE to Clark
County ARC. PO Box 532. Jeffer
sonville IN 471 30.

----

BETHLEHEM, INDIANA.
CHRISTMAS EXPEDITION

The Clark County ARC, Jetter
sonvi lle, Indiana, will operate
from Bethlehem, Indiana, from
1700 UTC, December 12 to 1700
UTC, December 13. Operating
frequencies forW9WWI19 will be
3.905, 7.240, 14.290, 21.365 MHz
on SSB as propagation perm it s.
The N9RM 146.251.85 repeater
will be used for local contac ts. The WH Award has the same

A special 8 '12 " x 11" Christ- requ irements of the WK Award
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FESSENDEN'S 75TH

During the week o f ctmst
mas. 1981 . AA1A will be oceret
ing most HF SSB phone bands
to commemorate the 75th anni
versary of the experiments by
Reginald Fessenden, who made
two-way contacts with Scotland
as we11 as the famous Christmas
Eve vo ice broadcasts. Pessen
den al so was respon sible for
many radio firsts as well as
many innovations such as the
heterodyne principle and high
frequency alternators. He later
was the developer o f sonar.

Special cst,s will be sent out
with more informat ion to those
who work us. We will be operat
ing near the lower edge o f the
General c lass bands.

Two books are ava ilable for
those interested in a famous
early rad io experimenter: Fes
senden, Bui lder 01 Tomorrows.
by Helen M. Fessenden, and Ra·
dio's First Voice, by Ormond
Raby.
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bands, minimum of 539 AST. A
QSL card must be sen l tor each
band to the LA bureau or to Per
A. Mikalsen, Chief Radio Ottt
cer. Royal Viking Sea, Ruselltlk·
kveien 14, Oslo, Norway.
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Appl icants must work the sta
tion on CW in four di fferent

all over the world, are offer
ing free the Worked LA3FUMM
Award.
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CORRECTIONS
TR·9000, beg inning on page 30
of the August issue, refers to
measuring power ' over a range
01 143.3 to 148.7 MHz. This
should read : 143.9 to 148.7 MHz.

Tim DanIel N8RK
73 MagaZine Staff

• •

Southern Cali fornia OX Club
members.

Verification of these contacts
can be administered by any
ARRL or IARU affiliated club. All
coni acts must be made on or at
ter January 1, 1980, to be valid.

Send you r list o f co ntacts and
$2.00 US funds or 10 IRCs to
Norm Friedman W60RO. For a
current membership roster 01
the OX Club members, send an
SASE and 2 IRCs to Norm and
he will be sure a copy is rushed
to your door.
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Southern cautcmta OX Club, In
corporated. In his leiter, Norm
announced a Certi ficate of a ec
ognition which Is issued to ama
teurs throughout the world who
can qualify.

Each applicant must work
and confirm contact with 35 cur
rent members o f the OX Club on
any frequency Irom 1.8 to 30
MHz. This will qualify the ecpn
cant for the basic award. A
bronze seal will be issued for 75
coni acts, a silver seal lor 1(1()
contacts, and a gold seal will be
presen ted for 125 contacts wi th

r

Figure 8 in "Folded Unipole
for 160," on page 32 of the Oc
tober issue, refers to an swr of
" 0". Such a value is impossible
to obtain . The graph should
have a low point of 1.0.

Also, the review 01 Kenwood's

.0.,...... v....ro•••• liZ v...,a

lCrrtlflrlllr DC l.'rCO!IlIItlon

This week I received a very
nice letter from Norm Friedman
W60 RO, re p r ese n tin g the

SOUTHERN CALIFORNIA
OX CLUB AWARD

Helens. We here in Washington
remember the historic Sunday
morning very well. Supported In
the community by a Naval Air
Station, we thought for sure
bombing maneuvers were un
derway here on Whidbey Island.
Instead, what we were hearing
was the explosion and the
awesome eruption of Mount St.
Helens, a devastating act ot
natu re which had happened
some 14 minutes earlier (took
this long for us to hear it at the
speed of sound). By this time.
radio announcers had already
received the unfortunate news
over the wire services. and after
shocks were being experienced
which were to continue fo r
weeks and months to come.

The amateurs throughout the
area performed marvelously In
the hours of desperation. It
behooves all of us, sometime in
our amateur careers, to contact
amateurs from the reg ion and
listen to the story they have to
tell !

A unique photographic award
of the MI. St. Helens eruption on
May 18, 1980, is now available.
Two opportunities, with no
mode or band restrictions, are
provided to qualify for this very
popular award:

1) Contact 8 or more stations
within the counties 01 Washing
ton that surround Mount St.
Helens (Clark, Cowlitz, Skama
nla, and Lewis counties). All
contacts must be made on or
after March 27, 1980, wh ich was
the actual first eruption 01 the
mountain in over 123 years.

2) Report one contact with
W7AIA (Clark County Amateur
Radio ClUb) during its operation
from 0200 UTC May 16 to 0200
May 18, 1981 . Th at ma rked the
first anniversary of the disas
trous eruption that took the life
of Reid Blackburn KA7AMF,
who was a member of this spon
soring organization.

To apply lor this award, send
appropriate log inlormation and
$2.00 or more as a donation to
the Reid Blackburn Scholarship
Fund which has been estab
lished in memory of our oecncet
ed friend and fellow amateur.
Forward your application to
Awards Manager, PO Box 1424,
Vancouver W A 98668.

SANTA CLAUS, INDIANA

The Pike County Amateur
Radio Club of Winslow, Indiana,
and the Old Post Amateur Radio
Society of Vincennes, Indiana,
will operate a special events sta
t ion from Santa Claus, Indiana.

The ca llsign will be W9CZH,
and the dates, December 4, 5,
and 6. Starting time is OOOOZ on
the 4th, continuing on through
t02300Z on the 6th, Frequenc ies
(plus or minus aRM): 21.410,
14.305, 7.270, and 3.925 SSB,
14.090-1 4.100 srrv. and 146.52
FM.

A special ostrxmas card
postmarked from the Santa
Claus post office will be sent
upon receipt of an SASE. Send
to Santa Claus, PO Box 111,
Ireland IN 47545.

WORKED ALL
HAWAIIAN ISLANDS

The WAHl Award requires the
applicant to work a minimum of
one station on each of the
fol l o w in g islands: H a wa i i ,
K ah oo la w e, Kauai , Lanai ,
Molokai , Maui, Nithau, and
Oahu.

WORKED HAWAIIAN
ISLANDS AWARD

To qualify lor the WH I Award,
five Hawaiian stations must be
worked on th e fo llowing Hawai
Ian Is lands: Hawa i i, Kauai,
Maul, and Oahu.

WORKED ALL HAWAIIAN
COUNTIES AWARD

There are a total of uve (5)
counties in the state of Hawaii.
To qualify for the WAHC Award,
one Hawaiian station must be
worked in the counties of
Hawa i i, Hono lu lu , xerewao.
Kauai, and Maul.

Be sure to enclose $1 .00 for
each award being applied for
the help defray costs Incurred in
maintaining this program
series. A ll correspondence
should be directed to the
Award s Manager. KA RC, PO
Box 548, Kalaheo HI 96741.

MOUNT SAINT
HELENS AWARD

Down the road a mere 180
miles sits majestic Mount SI.

except that for US and Canadian
amateurs 50 Hawaiian contacts
must be logged, live 01 which
must be KARC members. For OX
sta tions, 15 Hawaiian stations
must be worked and one must
be a KARC member,

168 73 Magazine. December, 1981



YEAR END SALE!
ege, inc. O RDE R

TOLL
FR EE

1-800-336-4799
2% BONUS FOR PRE PA ID ORD ERS

(C ash ier's Check or Mo ne v Order)

ORDER
HOURS:

STORE HOURS:

8 pm (Eastern Tim e) M onday - Fr id ay

4 p m (Easte rn Tim e) Sat urday

CLOSED TUESDAYS
12 n oon . 8 pm M·W- F. 9 · 3 Saturday

SANTEe H1=-1200 * * * SUPER VALUES * * *

OOGO
Q08G
t)(~GO
Go[f)O.. , .~

11I'_ .!Ill ....

00Il"'_oc••_"""'......... 2m' _........ x....-~ ,__~ ....., ~(O<I""".. 143 000 '0 US 995 fl " . '0
149 9'.1~ 1'1.1. l.n m~....,... <~.n_.

o'og,.mm.<1 'O' 146.S2. 76, .ea 88
94.14100, .0 6, 12. 18 & !'>1 (••_
p'og,"mm.~I'I · So." .~<I.M,"h, otllOO
x h , o <lvto ,.. On" <><... SP'<I ~''"Q

m."",'Y 1 0.4 ..a", 50,_ 2... 'w . 6', h
• ' 'O·'d. ", Ibs W"h I.,,<.d too" .... II..

...,_ a,"."<'-0<" .•~& '"''

SALE PRICE

$279.00
FU LL LIN E OF ACCE SSOR IES

ARE AVA ILAB LE

S T·7/T 4 40·450M Hl
Ha n d h e ldXC VR $284.9 5

YAE SU
FTl 0 7DM 9 Band HF XCVR .....
FP10 7 E Exteffl al Po w er Sup plV for 10 7
FP10 1 In le,n&1 POWI" SupplV 10. 107.

S P1Q7 S pea ker/Patch 10 '1 0 7 .

C U SHC RA FT
R3 10·1 5·20 M Rin g o , .

A4 10·15· 20M Bea m 4 · e le m e nl .

MFJ
961 1 .5 KW T..n e ' w ll h s w,tch .

1040 H F P ' ..se tee toe 10 ' XCVR

DA'WA/ M CM
C NA·2002 A ula l u n .. , 2 5 KW . . . ." . ... .

C NW·41B Anl..nn" tu m ' , 200W .. ' •... . _

CN·5 2 0 SWR/Power MP.le , 1 B·60M Hl

C N·540 SWR/Po ....er M el e , 5 0 ·14 B M Hl

Som e rtems ,n IIm,ted Qua n llty

a n d s u b /ect to prior s a le

944 .95
119.95
115 .95

24 95

2 0 5 ,9 5

205, 9 5

1 31 .95

B2.95

399 9 5

169 95

5 9 95

69 95

MFJ PRODUCTS C US HCR,I,n ASTIIO~ POWEll SUPPLIES
9 89 ~...... 3 KW Tun~ 21995 A3 lD·I5-20m 3 ~l~ 800.", 11' 8 9!> IIS1,1, 5 .""'s C"" , ot" JOYS. 1 a"'p ICS 4995
962 1 5 KW Tun~ ",tr/_"ch 1899!> AV3 10-15·20.... w...,,,,.1 41 .50 11512"'- 9 amI>" con"nuous. 11 .ml>" ICS 6995
9498 3DO ....n ""I..." lun.... 11 S 9!> "'-R ~ 28 Ill ...... ""'90 R."9'" II 2m ''''0 IIS20"'- 16 .mp. co... .nuo.... 20 _I>" ICS 8 995
941 C 300 ....U lu"'" _" ch/m,. 1495 "'-1I~2 II ,"'!JO " "'9'"' 2m 2895 IIS20'" ....~ as R520"'- + m~'~' 10!> 9!>
9408 300 ....u 'un,,' s",",chlm" 6S9!> ,tJ2· 192m Boom... O~ &..... 7595 IIS20S ~",~ ., 11520"'- + s~. ... 105 95
820 SWII!w. " m,,'~' & ,~n,m 5195 2 1485581 4 4·1 46 MH , Boom~, 61 95 VS20 M.am" •• 11520"'- + me'e.. & .rl,,,..abl" 124 00
825 0..1". .. SWII!w"." , ",~,,,, & Senso. 99 9 5 21 4 FB 144.5·1 48 MH2 FM Boom '" 61 95 1153 5,1, 2!> amp coo',n"o"s, 35 amp ICS 13!> 9!>
8 14 HF SW Rlw a'", me '" ' 4 I ,9 5 2206 22 0 MH Z Boome. 68 9 !> RS3!> M s.",. a, RS35A + m,,' e'S 15 '.95
121 CWfS SB """. 49 9 5 ,1,14 7-1 1 I I -[ Iamen' 2m f M Beam 3450 VS35 M..m"as IIS35A + me'"" & a"I"..abl~ 17 ' .00
122 CW/SSB hi, ... wlno'cb !>1.95 "'-14 7·10 T 20· (I..m,,0, SSIliF M a..a", se se
132 D~ SSB f,"... 5195 "'-I 44 _11 1 1-EI"....... 2'" SSB Beam ,,~ MIII"'-GE AM PS & warr METE IIS

152B Du.l Tu.nfl>l.. f,It ". 1495 ",-1Il5-1 412... ",oqn... oc .......n' 2395 MI' l HF SWIIIW. .. M•• ". C"'-ll

614 Phon.-> pa'c" 5395 MPZ VI-IF SWl'lI",a" ""',.. C"'-LL

515 IIF .~~c" P'OC.,ssm ,,,, HY·GAIIIl "'-~Ulll lll"'-S 813 2 "' , JO ""'. "'-II _ "'"" C"'-U
4 0 1 ( cono K ~w'" 41 .95 Tt-+6D)( ~ T,,~"" 90-.",. lD·15·2Om 23895 BlOB 10 ,no80 ""'..... , Mod... 1m CAU
406 0.1",.. ~ ~. ... 51.95 TH3MI':3 3·(I".....M 10·15·20'" B.,.", 11995 1"01 610 ,n, 160 ""', All Moo ". 2m C"'-U

408 0..1, ,, .. ~ "' ''' ...11" ,pe.~m ". 65. 95 TH3J R 3·EI",,,,..n' 10·15·20", Beam 13895 01010 1ll 10 on. 100 ""', 400MH1 CALL

4 22 Pac".e " •• ~ • • e. wIB"nc". , 8Y·1 87,1 5 Tli3 MK2 2·EI"",.n' ' 0 · 1{;·20", 8...", 118 95
YOCOM AillTHIIIlASl2 m A"",.18AVY/ We 10 ·80 V,," ,cI I 82 9548 1 Me",ofV K ~y". 2 m' lI 1495

14AVo/WlIl 0 ·4D V.... ,c.1 50.11 5111 ",av", 2m " .nd b"' 1! An, 18. 95
481 M..mOfV I( ~V'" 4 ""\1 8295 1 ... an••n. 2 5 wa" _ "'" 2... ,1,_ 69 95
4114 Gt._.....,........". ~~... 12 ....<;1 11595 I( lM .r. NTE~~.r.S 200 mw .... 25 wa". OUI 2'" Amp 8195
496 K"..-" II 28095 ~ T34"'- 4 -Be ....... ' T_ e...m 32015 1 w.", ,n. SO Wi". out 2m A"", 999..
311 1'01o""IF,,~lWea'''''' conv....... 4995 ~T34JlA 6·(1_. 1" ba"" 800.", 469 SO 2 winS ,no 100 ",. n . ou' 2......... p 15995
20211l0_~, 4 5 95 144·1 48 I 3lB 2", 1 3·EI~.....n' _ h b.lun 11 .95
2SO I l ... Du",mv loa<:! ",10.1 2995 144_1 48 Ise 2", 16 -EI..",,,n' ' ''' ""'"' 9355 TELE)( HEAOSHS·H E "'- OPHO~E S

260 300 wa" <ffV <fumm v 10." 22 95 410 ·450 14 14 · "' "", ~n' UHF e..a'" 3154 C1210 2295
262 1 ' w d'y rl"",mv loarl , 53 95 420·450-21 27· "I",m. n. UIiF Beam .. 55 95 Cl320 H ~ a"p "ones 32. 95
101 24 ·"ou, c l,," ~ 29 9 5 410 ·450 18C 18 ·e lomon' UHF 'or osco ' 5870 PROCOM 200 Ii... rl'~ llrl "al Imp. MIC , 1695
1 102 12 .och' pw' ' l"p 28 95 4 32 1618 4 30 -4 34 MH , b ,,"m/balun 6010 P'lOCOM 300 II/wI H... rl . e.ldu al Imp m oo 6895
1 103 I 2 soc ' ,,, Pw< ""f> wlll FI pro, 37 ,95
11D4 8 S-OC .~. pw< s",p·""'u ' " 49 95 ••• HUSTlEII 5BTY 10·80", V~",ca' ,,~

BENCHE II P"'- DO LES/ B "'- L U~S
'SOPOU ""'""n.s C"'-U 4 BTY 10·40", V.... ,ca' 13 95
M oose M••oe: & Co,,,", ~~.. C"'-U 3T8I\ 10·15·1Om 90-..... 161 95

Ill .oco • Bvl 3495 N...... lIl",nl llnv '~ad@, C"'-U
C.. ..,..,..~ • e.2 4 2 9 5

HF "'... lI. so........ St_..... '-ZA·l .0.35·30 MIiZ Balun 14 95 10 I nrl 15 ...~,~, 1.95 H.50
2.0. ·2 .0. 14 . 30 MHZ B.I"n . 18.50 B IG DI S C OUNTS 20 m",. ,. 10 95 1495

MINIQUA O 14 0 ·1 129 95 KENWO O D. ICO M. YAESU 40 me'.... 12.50 11.30
ALlIA Ill C E H013 'I n,o. 9195 15 m.l" 'S i a su 21 95
COE H.r.M IV ROTOR 16995 TE N· TE C. A ZDEN, KDK

BUTTEB~UT HF·5 Y· 11I 10·8Om V....,C.I 8695 - Ca ll Fo r Our QuOle - "'-van" A" 15 1 3G 2", on glas' ...' 21.95

S l ore Lo cal lon:

- CALL FOR aUOTES -
Send s tam p for flyer. Term s: Prices do n o t Include

shipping. V IS A and Mast er Charge accep ted. 2% di scount
lo r p repa id ord ers (cas hier's check or m oney order) . COD

fee $2 .0 0 per o rder. Pri ces subjec t to c han ge Without
nonce or obhqanon.

Prices Good Unl ,l

Oecembe , 31 ,19B1

HO LIDA Y HOURS:
CLO S ED nee. 2 4 Ih ru 29

J a n u a ry 1 Ih,u 3

O R D E R I N FO R M ATIO N

1·800·336·4799

110 3 ) 6 43· 10 63

2 4 10 Drexet Stree t
W oodbridge . VA 22 1 9 2

14415 Jeffers o n Davis H wy.

W o o dbridge . V A 2 2 19 1

O,de ,S:

tntormanon:
Ma il ,n g Adnress:
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CENTRAL NEW YORK 'S MOS T COMPLETE HAM DEALER

O~~~f epipoC8ommunications ® ~2,y~.:J4g~"fo,",a 90028
To EmphaSIS /5 on QualIty & RelIability ..300 (213) 852-1515

SOUTH BEND IN
JAN 3

A hamfest swap and shop will
be held on Sunday, January 3,
1982, at Century Cente r, down
town on US 33 one way north
between the 51. Joseph Bank
Building and the river, South
Bend IN. Tables are S3.00 each.
There is a half acre of carpeted
room in the same building as the
industrial history museum. Talk
In on .521.52, .991.39, .931.33,
.78/. 18 , .69/.09, an d 144.831
145.43. For more Information,
contact Wayne Werts K91XU,
1889 Riverside Drive, South
Bend IN 46616, or pncne (219}
233-5307.

HAZEL PARK MI
DEC 6

The 16th annual Hazel Park
Amateur Rad io Club Swap &
Shop will be held on Sunday, De
cember 6, 1981, at Hazel Park
High SChOOl, Hughes Street at
9'12 Mite Road, 1 mile east o f
1·75, Hazel Park Ml. Ticket s are
$2.00 and tables are 75¢ per
loot. Doors will open at 8:00 with
the main prize drawing at 2:00
pm. There will be plenty o f food
and free parking , plus hourly
door prizes. Grand prizes are in
cluded with the admission tick
et. Talk-in on 146.52. For more in 
format ion, send an SASE to
Jack Fie ld W8UPU, 1444 E.
Evelyn, Hazel Park MI 48030 .

WEST AlliS WI
JAN 9

The West Allis RAC will hold
its 10th annual all-indoor Mid
winter sweetest on Saturday,
January 9, 1982, beg inning at
8:00 am at the Waukesha Coun
Iy Exposition Center. Advance
tickets are $2.00 and tickets at
the door are $3.00. Reserved
a-toot tables are $3.00, at the
door, $2.00, and on the balcony,
free. Included with the ticket will

which the event takes place.

FAIRBAUlT MN
DEC 5

The Courage Center Handi
Ham System will hold its annual
winter hamfest on Saturday, De
cember 5, 1981, at the Eagles
Club, Fairbault MN. There will
be a flea market, a dinner at
noon, a program, and prizes. For
more information, contact Don
Franz WIIFIT, 1114 Frank Ave
nue, Albert l ea MN 56007 .

included in every announce
ment: sponsor, event, date,
rime, p lace, city, state. admis
sion charge (if any), features,
ta lk-in frequencies , and the
name of whom to contact for
further in formation. Announce
ments must be received two
months prior to the month in
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Kl .. WOOO TSUO$

A n u ltra h igh quality encoder for ab solute
re l iab il ity and function . Positive to u ch k ey
action w ith non-malfunction go ld con tacts,
totally serviceable and self contai ned. Easy
level con trol , no frequen cy drift, o perates
any system. 4.5 - 60 V. D. C ., operates in
tem peratu res fro m - 15° f to 160°f. Sup p l ied
w it h instruct ion s, schemat ic, template an d
hard ware.

DEALERS:
Ham RadIO Center . SI l OUIS. M Issouri •. (800) 325--3636
Henry Radio . los Angeles. Call iorn ia (800) 421-6631
Electron ic EQUIpment. VirgiOla (703) 936-3350
CW Electron ics. Denver . . .. . . . . . . • •... . (8001 525--6147

THE ~~ TROUBLE FREE

TOUCH TONE '
ENCODER

space-avai lable ba sis. The
following information should be

,eo'" 'e·no

-" ._. .. ,
Y ","SU H'O'

Featuring Kenwood , veeeo. Icom, Drake, Ten- tee. Swan, Dentron, Alpha, Robot ,
MFJ, Tempo, Astron, KlM , Hy Grain, Mosley, larsen, Cushcralt, Hust ler, Mini
Product s, Bird, Mirage, vtbrcptex , Bencher, Info-Tech, Universal Towers,
Cali book , ARRl, Astatic, Shure. Collins, AEA. We service everything we selfl
~ Write or call tor quote. You Won't Be Dlslppolnled . (-i"3
~__ We are USI a few minutes off the NYS Thruway (1-90 Elli t 32 --~' ,

•

Take your favorite H.T. out
for a drive tonight. :~~~;y~~~~;~fARD f~
For $64.95 you get the most efficient,
dependable, tully guaranteed 35W 2 meter
amp ki t lor your handy talkie money c an buy.
Now you can save your batteries by operating
your H.T. on low power and sti ll get out like a
mobile rig. The model 335A produces 35 watts
out with an input of 3 watts, and 15 watts out with
only 1 walt in. Compatible with IC-2AT, T R-2400,
Yaesu, Wilson & Tem p o! Other 2 meter models are avai l
able w ith outputs of 25W and 75W, in additi on to a 100W
ampli fier kit for 430MHZ. ... 382

Communication Concepts Inc.

PP·1 $55.
PP·1K· $62.
PP·2 $59.
PP-2K' $66. " 16 Key"
"I( series'S.P.S.T . Relay vnth
adjustable delay ,
.. senes- Detacned frame for
Irregular insta llaloon.
P3 12 or 16 key des'gned fOf
custom installat,on. flush mount.
3 d,tleren t cncuus eveuabre ...
request P3 In formation. fAT &T

Listings in this column are
provided tree 01 charge on a

r

SOCIAL EVENTS
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be a 50¢ coupon toward a sand
wich purchase. Prizes will be
awarded. For more information,
write 1982 Swapfest, PO Box
1072, Milwaukee WI 53201.

RICHMOND VA
JAN 10

The Richmond Amateur Tele
communications Soc iety will
hold its annual Frostfest on
Sunday, January 10, 1982, from
8:00 am to 4:00 pm at the Virgin
ia State Fai rgrounds, Richmond
VA. Admission is $3.00 plus a
table charge lor exhib itors and
uea-market disp lays. Overn ight
trailer parking with complete
hookups will be available at
$7.00 per night. Various prizes
will be given away during the
day with three ma in pr izes to be
awarded at 3:00 pm. There will
be approx imately one acre of In
door heated and well- lighted
space. Talk-in on 146.34/.94,
146.281.88, and 146.52. For addi
tiona l In fo rmation, call Joe
Stern W4LO at (804r73H )333.

ARLINGTON HEIGHTS IL
FEB 7

The Wheat on Communit y
Radio Amateurs will ho ld their
annual namtest on February 7,
1982, beginning at 8:00am at the
Arlington Park Race Track EXPO
Center, Ar lington Heights IL.
Tickets are SJ.OO at the entrance
and $2.50 in advance. There will
be free flea-market tables, ex
panded f loor space, parking ,
awards, and a large commercial
area, including the new com
puter section . Ta lk- in on
146.011.61 and 146.94. For com
mercial in fo, ca ll WB9TIE at
(312r766-1684 ; for general info,
call WB9PWM at /312}-629-1427.
For t ickets, send an SASE to
WCRA, PO Box OSL, Wheaton
Il60187.

LIVONIA MI
FEB 28

The livon ia Amateur Radio
Club will ho ld its 12th annual
LARC Swap 'n Shop on Sunday,
February 28, 1982, from 8:00 am
to 4;00 pm at Churchill High
SChool, Livonia MI. There wi l l be
plenty of tables, door prizes, re
freshments, and free parking.
Talk-In on 146.52. Reserved ta
ble space of tz-toct minimum Is
available. For further informa
tion, send an SASE (4 x 9) to
Neil Coffin WA8GWL, Clo livo
nia Amateur RadioClub, PO Box
2111 , Livonia M148151 .

,..----------..,
I Code reading I

: makes ham radio :
I more fun! I
I I
I I
I I
I I
I I
I I
I I
I I
I I

: Field Day 2 :
I I
I A COde reader can add to the I
I fun of ham radio by allowing I
I

you t o copy many signals that I
are tOO complex or too f ast t o

I ceccce by ear. I
you can get in on such tntncs

I as news-wire service transrnts- I
I

srons. weather information and I
f inancial reports that are sent

I by ramorerervoe (RTIYJ, ASCII I
I

comput er language or Morse I
code.

I Some code readers only copy I
l

one or two types of signals, but I
the xantromcs Field Day 2 tm

I allows you t o copy RTIY at GO, I
67,75 and 100 WPM. ASCII at

I 110 and 300 fif sent as it is I
I

typed) Baud and Morse at 3 t o I
80 WPM.

I The Field Day 2 even has an I
I

ed iting program t o improve I
siccov Morse. You get more of

I the message and fewer illegal I
charact er signs man with other

I code readers .With a Field Day 2 I
I you also get a ze-nour Clock, I

code speed d isplay and TTl
I compat ible demodulator out- I
I put. I

The Field Day 2 is a complet e
I unit in one package w ith a large, I
I

easv-to-reao. t o-character dis- I
play and is backed with a full -

I year limit ed warranty. I
Code read ing makes ham

I radio more fun, and now you I
I can get started with one com- I

pact, versat ile unit , at 5449.95,
I suggested price, the Field Day I
I 2. call or visit your Autnonzec I
I xantrcntcs Dealer for a demon- I
I stratrom I

I I
I K4l: kantronics I
I '9131 842-7745 I
I 1202 E. 23rO Street I
I Lawrence, Kansas 66044 I
L.. ..I

TOWERS
50-FOOT
INSTALLED
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* 10 day Trial (pay only Shipping Charges)
* 30 day Warranty 9-2~-U

* Full Trade-in within 3 months on New Gear
* Mastercard or VISA welcome - Call Today!

$ 59v

$24ge
249 ",
299 m
329 m
489 m. 1
. ,, ~

599all
629 m
629 m
~9 ml

S79 m",.
S29m

",",369 ...
469 m
4691
99 m",

149 m..
89 III
li m

329me
lI ,

289 m...
ss ne,,,.

349 m
esse
289 mv
19ge

"m

Con'no un'cat ionl G•.'Oerato.' Monrtors
w~ hd~~ d f M lDe ../RfM 10, f lM 3
II. OOM lfor $0 95"'a,ld afM IOCS
_ mill lOA FI M3 '" OO hll lor
$599~ SonQ, llW1>< uM\ ....re u~
III our ~tIoP'> onl , 1~1 dl~ In ~~r \

~ood C U IHl lllO!l I II~ '~! u~c(I IO! mobil~

or portdtlle <lppb l4t,un ~l 1.1 ,1.. Slor~

Singer Gertsch
, I. 14 U U .. '

r9: -' ''1 * '
. .. ....., .. ... .. ...

YAESU
flDX -400 Iiansm'tter
fR·IOIS Recel~el

FR·IOl Dlg,tal
H -IOI lransnutfer
H -IO! XCVI
H·IOIB Xc ~ r

FT-IOIE Xcvr
FT-IOIE ... /ew frl ter
FT·JOIE ", l AM fr lter
FT- IOIEE Xcvr
FT·IOIE E ... / prDCeMOI
FT-IOlEE ", /CW frtlel
f1·IOIEX ", / CW l<lter
fV-IO IB Remote VFO
SP·IOIPB Spkr/palch
fT-301 S DIG 20... Xcv,
fl ,301 DIG Xcvr
Fl-30 IAO DIg Xcvr
FP·301 AC supply
Ff·3010 Oelu,e cs
fV -301 Remote VFO
ll·301 Phone p.ltch
FT-l 20", Xcv.
fP-4 f'o",er suppl,
fV·90IDM Remole VFO

19 m SP-IOIP Spkr/ p.l tc h
119 m WI07 Remote VFO
239 mwfc v fI -l 07 Xcvr
289 ... fT-221 2m Xcvr

19 m... f1,225RD 2m Xc vr
19 m1c CPU-2500RK 2m FM

3991 fT, 201R 2m FM HI
449", YC-3550 Counter
469m".99 m...te

"m
99 mwfe

'm".
99 m...-e
49 m",

5191
689 mlc
99 ml"m"mli m

I19 t
" I

249 Ie
24ge
I' m
291

179-..t

"m
59 m"m

$ 6g e

".

$ 49m
199mv
19 m

$499 mc
219 mv
89 mv

189 1
16ge
199 ...

$ 69 m
89 m
39m

STOREHOURS: MOil, l ue, Wed & h i 9-5:30; IhulS 9-8: Sat 9·3
(las Vegd, & Cled r...-a (e r stores NOTopen Thursday evenings)

EXPANDED WA TS PHONE HO URS, Even Ihough We have
m...lllpl.. WATS hn..s . man~ cu~tomer~ ,.,po,t thaI lhey hd....
tro uDIe gell,ng Ih,oogh e:;po>Clillly on MondaV~ l.roe-s .He Ie ~~

cOflgeSll.'<l alte lrlOOns ..I!t'nrngs an<:llowa rOs lhe end 01 ,he "L"t'_
To serve you oellcr the M,lwau-.;,e heaOquartcrs w,1I a n~we. our
N~ l l onwld " WATS lone 1.800· 558·0411 until 8 pm IMil wau kL'"
t' lI le) MondaV thru Th uf!)(liiY Qrt.!L'.s placed ThlJrwav evenrng
can b.. sh,pped f"OaV anO be ,n !tans,t ave. th.._~erw:t

PSU·3A Supply
14 -11 7 DC supply
6001 Transmltte.
600R Custom Rcvr
ICAf Aud io notc h
NB-500 Blinker
2SO 6m Xcv r
WM ,ISOO Wattmeler
WM200A PEP meter
WM -2000A PEP meter
!Pl
702 2m IOI1Ow amp
1202 2m 5/ SOw amp
JAlJAD Nonreg ps
TE MPO
2020 Xc~r

Tempo One Xcvr
At One AC supply
VHF One PIllS 2m fM
S,I 2m FhI HI
S- U 2m HI/TTP

TEN ·I[C
200 VfO
505 Algonaut XCvi
206 Calrb rator
20S hI CW Inter
405 SO w tmear
510 Cenlur ~ 12 1 Xcvr
514 Cenlury12 1 Olg,tal
670 Keyer
276 Callb.atOl
540 Xcvr
544 Digital Xc ~r

544 w/ CW MII NB
252G AC supply
2ti2C PS/V(}X/spkr
252M AC supply
262M AC supply
207 Ammete.
242 htemal VFO
244 DIgital diSplay
241 Ant tuner
Omnl-A st iles B Xcvr
Omnr· D senes a xcvr
252M/O AC supply
234 Speech processol
21 4 MlC ropllone
285 CW Me r

VHf EItGI NHRI NG
BLCI0l10 2m amp
PAI40·30 2m amp

(I I 1hr5 ltst ",as pr~ PoI r~ from all lO~ntOfY t.I .~n on l~ llat~ shown I~

llm~ rs .tt~1 the PIICes IndlC4 lt' In ~ hlC h ~lore lhe eq",pme nl ..dlloc. ll'(\ li t
thll llr me Ih~ qUdn!llreS ' <lly In some c.~~ th~!e <l l~ ~ ~~! al ot an ,tem
Uth~ I\, Ofll l one Du~ to tht I~.ll . nd dl , llIbu tl on t<m ~ 01 I~IS publlcatl OIl ,
som~ ot Ihe ,1~OlS lfid j ha .e . lr~ady c..~n >old bllh€ I ln)~ you *e th,s.d
Ho~~,er , dUO:' to lhe nuno bl! r 01""d~s _e df~ +rI vut\~d rn C<ll h ddy~
,l~m\ "re In stoc. tll.a t "re oot h tt'!! (21 We .('Wr ,t ttle r",h t 10 stI ceria "
po..tr SUppioel and acCt'IWI" l\"1 only ~ th m~tchrn~ t.ansm, rters or
t ' d n !ICeIV~! :'. depend, ng 00 our stock i>< l",, ~on (31SoOl~ll mes u~ ~~ar II
,t l ~,(~d , ' ler ..e rece,ve your o ld~1 Pie.»' 0110" fOI a Ie'" dd" 1l ~ l d , In
,h lflpmg j'ijur order (4) No h<lde ~ on u ~ed ~ea , (5) Usood g~d r polK '" do nol
dPpI, 10 Ne... Equopment spl!'Clal, Clo'>t'O~t:> ell;

$ 19 mv
29 m
"m

349 m
569...
129m...
59ge
139 mIl'
329 m
199 ~

2S9 m
249 r
269 " t
2991
]291

59 m
99 mw!~

"m

$l99m

$ 19 m
19 m

$ 99 m

$lH m
175 "
119m",

$ 89 m

S 69-..

Sl 9h

$ ]9......

449 m
499I
599 t
599m!
629 m
659 m

"I
liS '"
189 mfc
299m
29m"

119 m
1191
43ge
399t c
4791
129 m!
239 ...1
26ge
199 m",
269 m
349m
199 mv...

$229 mtc
249m

S349 m
499 m

$ 19 m

"m
129w
199 m
29.
39 ",e

IS-510S Xcvr
l S-820 Xcvr
IS-820/[)G·IICW nn
TS-820S Dig Xcvr
IS-820S/CW utter
IS-S20Sl CW hIt/ DC
SP-820 Spea ~er

Al -200 AnI tuner
R·300 SW Rcvr
R-IOOO SW Rcvr
SP· 100 Speaker
IV-S02 2m Xvlr
rv-506 6m ren
IS 600 6m XCv r
TS -700A 2m Xcvr
IS·700SP 2m Xcvr
TR-2200A 2m fM Xc ~ r

TR-7400A 2m fM Xcvr
IR·1400WCES scanner
IR-I600 2m FM Xcvr
IR-7625 2m FM/IIPmlC
IR-9000 2m Xcvr
TR-8300 450 FM Xw
PS-20 Po...er SIiPpl ,

0"949B Ani toner
961 Ant tuner
982 Ant tuner
9S9 Ant tuner
121 SSBiCW hllel
151 SSB/ CW Mer
IIIICROLOG
AVR-I Demodulator
AVR-2 Demodula tor
M I O~N O

13-510 2m fhl XCVI
13-510A 2m f M XCVI
J,W, MILLER IDAIWA)
RF440 Speech proc
MIRAG E
MP·I PEP ...attmeter
NO I
HC·14oo 2m FM Xcvr
PA LO MAR ENGI NEE RS
RX nOISt' blld~e

VLF converter
REGE NCY
EC-175 Couo!el
ROBOl
61 Viewfinder
70 Monllor
80 Camera
SllIRO NI X
l00R Custom Rcvl
STANO AR D
146 2m fM HT
C· 118 2m FM Hl

SWAN/CU BIC
22 VFO ad.! ptOf
412 DC supply
P-I215 AC supply
100MXA Xcvr
A.,lro 150 Xcvr
PSU-5 Supply
((l2BX Xcvr
PSU-6 Supply
300B Cyg net Xcvr
351] Xcvr
350C Xcvr
500 Xcvr
500C Xcvr
500Cx XCVI
Hf-l 00S Xcvr
l i ll BaSIC AC ps
lllXC AC ps/ spkr
231]XC 1101220 ps

S1991v
229 m
249 ml
269 m
299 mlv
399m
"I

47ge
529m
,, ~

499 f".129 m
44ge

$599 .

$1 29 m

$ 49 m

S1 69c
199e
169m

"m'm

J49 mve
]79 m...c

89 m
I' I

469-...".S9m...tCl
89. 11
O me

139 m"m119 m
599t
999 "".
119m...
499 ...

''',

TR -4/NB Xevr
TR·4C Xcv.
RV·4C Remote VFO
H -I Xtal adaptor
IR 6 6m Xevr
IR·6/ NB 6m Xevr
At-3 AC supply
AC-4 AC supply
DC·3 DC supply
RV -l Remole VFO
WH·1 Wallmeler
hlN 15 AnI luner
t ·4 Imea• • mpllfler
R-1IOR·1 SW Rcvr
TR-22 2m 1M Xcvr
TR -22C 2m fM Xcvr
"", ,222m amp/pre.mp
UV-3 12m/ 450) Xcvr
l/V·3 13-bandl Xcvr
no
Voma, Processor
ENCD MM
HI 1200 2m FhI HT $239 m
HALL1 CRAfTERS
HA·I Keyer
HEAIHKIT
SB·300 Ham Rcvr
SB-30l Ham Rcvr
SB·313 SWL Rw
HR-I680 tu lll Rcv r
HS,24 Spea 'er
HY -GAIN
3750 Xcvr
IRl
FSK·SOO Demodulator Sl69 m
ICO"
lC·701 Xcv. $59h 1
IC·l0IPS P9...er suPply 99 wI
IC-120 Xcvr 195 w
PS·I S Power suppl y 99",
IC·551 6m Xcvr/fM ]99 m
IC-22S 2m FhI Xcvr 149 me
IC·211 2m FM Xcvr ]99 mv
IC·245 2m FM Xw 2]9mv
IC·280 2m FM Xevr 239.
IC-202 2m SSB porI 16ge
IC·W2S 2m ssa pori 189 m
tC-3PA Po...t'f supply 39m
RhI ,2 PrOilammer 691
KlO
661 6m Xcvr $]49 m
2·70B 2m 2/70••mp 19 ",
4-S0BL 2m 4/SOW amp 129 "
1(1·708 2m 10170w 1g e
15-80BL 2m 15/ 80w IIh
KE NWOOO
R599 Ham Rcvr
R-S99A Ha m Rcv r
R-599D tum Rcv.
I-S99A Tr, nsmmt'f
T-5990 Transmiller
l S·900 Xcvr/PS·9OD ps
OS-9OO DC supply
l S-120S Xcvr
IS·\30S Xcv r
PS-30 Po...er su pply
IS·18OS Xcvr
VfO-ISO Remole VfO
AI · ISO Ani tune r
TS·510 Xcvr

un t
129t
14g e
169 ...e

29 .
29 1

229 m!e
249m ",1
289m... lc
389cve

19 ",e...".".".
790

20 m...e
349.
399 all
229 m
299 m. le

$ 99-..
19.

21ge
n se
199 m...
"m.. ~

UCO....
S·22~ 2m Fill XCvr U 99 r
A"ECO
PT-2 Xcvr prump
AtlAS
3~Xl XCvr SlU m
3~XUDlglla l/305 489 t
3~ AC supply lO t
OMK ·Xl Mobile mt 29 m.
210X SO·10m Xw 359t
210X/ l E SO·IOm Xevr 399 m
21 5X1 N8 160-15mXC vr 369 m
AR:.200 Po~r supply 59.
200PS Power supply 69 '"
110t Xtvr (Rx+TX) 199 mt
PS·lIOH 12v ps 69 m
CLEGG/SQUIRES·SANDERS
In te.eeptOl Rt'Ct'lvt'f S 99 m
22·er flo! stileS 25 69 m
fM -278 2m fM XCv r 12ge
(III Po",er supply 29.
Desk cu lor HT·146 9 '11'
COLLI NS
15S-1 tum Rcvr S215 m. 1
15S-3 tum Rcvr 315mt
15S·38 Ham Rcvr 450 wf
75S-3B Revr Ir ound) 499r
f455FA08 800 Hz hiler 99"
f455fAl I J1 KHz tillel lh
51S-1 Rev> (Ioundl 119h
32S-1 Tr.nsm rnt'f 215 1
32S·3 Iransmrtter 425 mwf
32S-3 Xmlr (round) 415 m
516E-I KW MI DC cs 69 1
3510·1 KW M·I mount 49 ...
KWM- 2 l eVI 499mu
516f·2 AC supply 115 mlv
ce ·3 t.Jrrytng case 49m
3510-2 KWM·2 mount 45!
DENIRD N
160-IOAT- 3. ... Tuner
Jr Mon itor Tuflt'l
DTR·3KA AnI tuner
OTR-I200L lmesr
DIR·2000l Ltnear lair)
W-2 Wattmeter
W'o'P·2A VHF PEP meIer
Af-IA Rev audIO prDC
DRAKE
SW4 A SWL Revr
21. Ham Revr
28 Ha m Revr
2C IiiI m Rcv.
2AQ Spkr /Q·mull
28Q Sp~r/Q- mull

R·4 H.m Revr
R·4A Ham Rcvr
R-4B Ha m Rcvr
R·4C Ham Revr
hl S-4 Spea't'f
4N8 BI. nkel
H-2~ f rller
fl -500 frlter
fl ·l500 f ilter
2NT CW Transm< lte r
I·U Tra nsmlttel
1-4X8 lr.nsmlner
T·4lC Transmiller
TR·3 Xevr
TR·4 Xevr

1·800,63H227
1·800 621 ·5802

Nationwide
1,800·558·04 11
1·800·321·3594
1800·327·191 7

location local Phone
m = Milwaukee. WI 532 16: 4828 W, fond du Lac Ave (414) 442-4200
w = Wickl iffe, OH 44092: 28940 Euclid Ave (216) 585·7388
f = Orlando. fl 32803: 621 Commonwealth Ave (305) 894·3238
c = Clearwater, fl 33515: 1898 Ole. 5treel. (813) 461 -4267
v = Las Vegas, NV 89 106: 1072 N. Rancho Drive (7021 647·3 114
e = Chicago.ll Erickson Communicalions (Associate) (312) 63 1·5181

In -State
1·800·242·5195
1·800·362·0290
1.800-432.9424 L::::=:::~==

VISA'
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ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
IAMSATI, P.O. Box 27, washington, DC
20047. Please write for application.

For a FREE SAMPLE COPY please
send $1 to cover First Class Postage
and handling to: Orbit, 221 Long
Swamp Road, wolcott, CT 06716.

•Use lne o,d. , <:,,,(1 in t he back 01ln,' magazil'lll Of ItemIze you r or(le. on •
, ap....le p iece 01papa. and mail to: 73 RadIO 6ookshop ' Pete fl)OrOlJgn NI1

03-458, e. aut. to include c n8(;k or det."ed ered,t card mlo/matlon. NQ
C.O,D. order accepted. Add S1.50 handling charge. cuesucoe regardmg

your order? Please write \0 Custom er Service at 1M al)ov. acdreee.
Please all ow 4-6 week S for delivery,

FOR TOLL FREE ORDERING CALL 1-800-258-5473

~ THE 'OORLD
MOST

UP-TO-DATE
REPEATER

ATLAS
AVAILABLE!
INCLUDES:
eLISTINGS BY STATE AND COUNTRY
eLISTINGS BY FREQUENCY
eMAPS FOR EACH STATE
e28 MHZ THROUGH 1296 MHZ
ePERFECT FOR MOBILING
_WORLD REPEATER ATLAS-BK73115-Completely
updated, over 230 pages of repeater IisUngs are in
dCllCd by location and frequency. More than so maps
pinpoint 2000 repeater locations throughout the USA .
Foreign lIsUnglilnclude Europe, the Middle East. South
America &nel Africa. 84.915.

IN STOCK AND READY TO SHIP
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ox

Yuri e teneroacn VE3BMV
BoJC 292
Don Mills
Ontario M3C 252
Canada

OX BULLETIN OF THE MONTH
As we have mentioned in the

past, it is extremely helpful to
subscribe to one ottne bullet ins
in order to be in touch with what
is happening out there in the OX
jungle. To show what one 01the
better OX bulleti ns looks like,
let's take a look at The DX
Bulletin.

It 's a weekly pu b li cat ion
ed ited and published by Jim
Cain K1TN, a well-known DXer,
contester , and " well-cooked"

ham. TDXB provides tresh and
up-to-date information about OX
activity, happenings that rela te
10 DXing and contest s. notes on
equipment and conventions. re
co rds 01 st uff worked on the
bands, aSL information, and
notes on propagation. All in all,
it's a very weu-wrttten publica
t ion. The subscription rates are
$26 per year for W, VE, and XE
(others: 535). The address is 306
Vernon Ave, Vernon CT 06066.

Well, Merry Christmas and
Happy New Year! May you work
all the new ones you st ill need!

WELL-COOKED
OR INSTANT HAM?

During my summer vacations,
thanks to the lousy rainy weam
er, I had the pleasure to visit a
bunch of really nice hams on
long Island (NY). Among other
things,1 also had an opportunity
to lay my hands on a Signal One
CX11 . What a machine! It's very
tempt ing and makes you fee l
like mortgaging your house to
get one.

The main thing I would li ke to
highlight is the people- true
hams-whom I had the pleasure
to meet. What is the big deal
about this?

What we are witnessing today
is an influx of new "instant"
hams who are the products of
ham colleges which have all
kinds of instant miraculous
ways to get you legally on the
ham bands and talk ing as soon
as you can. Let's have a look at
this group.Typically. they are an
outgrowth of the CB generation
in which, to get on the rad io, all
you had to do was pay your
bucks and get the best (most ex
pensive) rad io, big "shoes," and
a tower. Typically, too, they got
fed up with all the regulations
and quickly found that there
were more frequencies around
than those they were "forced"
to be on. 50 here comes the vto
and 1- or even 1().kW amplifier.
They start using their " f reedom
of speech" all over tne bands, ln
cluding commercial and ama
teur. They usually talk about
nothing-and they can do that
for quite a wh ile.

Then comes the discovery
that there are hams who can use
vro's and kilowatts legally and
that things are more decent on
the ham bands. You don't hear

so many carri ers. They get in
terested and some of them sim
ply retune their rigs do wn there,
pick a call sign, and you know
the rest. Some go and take
courses, "sutter" through the
"nonsense," and finally manage
to get their tickets. You can tell
them from the crowd it you
listen in the pileups: they usual
ly call for five minutes without
stopping.

Our compl iments to those
CBers who are basica lly law
abiding, got led up with the
mess around 27 MHz. and then
got genuinely interested in ham
rad io . They got their licenses
and tried to learn as much as
they could. They discovered a
whole new world and enjoy
learning more about all the
aspects o f radio communica
tion: equ ipment. antennas, pro
pagat ion. etc. They are a
welcome contribution to the
hobby.

If we look back a few years,
when CB wasn't around. the sn
catron was different. You usual
ly started as an 5WL or by see
ing another ham's station. The
process involved not only talk
ing on the bands. but also a
great amount of interest and ac
t ivit y in desIgning, build ing, and
eKperimenting with equipment.

,.lU. ... ......-. .t, ... ,

The DX Bulletin
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A number o f invent ions were
made and hams contributed
great ly to the art of comrnuntca
nons. Quite otten seemingly irn
possible thing s were done. Th is
is the true nature o f amateur ra·
dio- experimenti ng. These peo
ple appreciate the privilege of
being able to com m uni cate
around the world and want to
preserve and not to dest roy it.
They are self-policing and slick
to the rul es, regulations, and
ethics. They are always gentle
men. They are not afraid to
experiment.

This spirit is st ill alive and I
had the pleasu re to experience
it during my vi sits wh ile I wa s
down in w -tano. The " Old Ham"
has some sort o f home-brewed
antenna, a scr ou nged tower,
and good equipment which is
qu ite e tten modified ccmmer
eta! o r home-brewed. He is keep
ing up to date with technology
and that gives him the edge in
the pileup; His receiver has bet
ter selectivity and his antenna
gives him an extra dB or two.
This is what makes the Old
Ham: experience and equ ip
ment. He hates fists because
they are degrad ing the whole
idea of the OX sport - chasing
and nailing the OX.

It is a pleasure to meet suc h a

bunch , becau se you can talk
about all the aspects ot ham
radio and share your exper
iences. Among others, my hosts
included Bob K2US, wh o is ex
perimenting with antennas and
dec ided to try on e o f the
VE3BMV razor beams; Gary
K2UU, who enjoys working on
antennas, working OX and con
tests, and is invo lved with the
big multi-mult i station o f K2Gl
(better known as N2AA); Ovie
N2AJ, who is more technically
o ri en ted; and Jack W2lZX.
president of the 1I OX Club and
an old OX tiger. You can see that
they can get excellent stat ions
going by using their skills and
experience when there is a lack
o t funds. In oXing, you can
make up lor the defic ienc ies in
finances either by spending a lit
tie more t ime or by building and
modifying equipment. A number
of remarkable installations are
around wh ich rival some com
mercial rad io stat ions. People
such as K2Gl, W2HCW, W2 PV,
K0RF, AB01, and N5AU, to name
a few, have stations wh ich sho w
a lot 0 1 work, love, and persi s
tence . It is a sheer pleasure to
talk to people like them. Be
cause they love their hobby,
these "well-cooked " hams work
at it and en joy it.

CHINA BREAKTHROUGH

The Boeing Employees Ama
teur Radio Society (BEARS)
delegation arrived In the
People's Republic 01 China on
Septem ber 4, 1981, and depart
ed on September 12. We were
the first o ff icial internat ional
amateur radio delegation to visit
China in more than 32years.Our
host wa s the Chinese Institute
0 1 Electronics, a branch of the
atn Ministry 0 1 Machine Bui ld
ing. The delegation members
consisted o f Pat West W7EA,
Henry Oman K7HO, Bob Hudson
K7lAY , and Bill Sh ower s
KC7CF.

Sponsors included Boeing
and the Western Washington
OX Club. Contributor s to our ex
pedition included the R.l. Drake
Company, which supplied two
co mplete TR7 stations, Telex/Hy·
Gain, which supplied two d ipole
antennas, and the ARRl, which
supplied a copy of the film
" Wide World of Amateur Radio "
and a few books.

Our delegat ion prepared and
presented a four-hour slide pre
sent ation coveri ng amateur
rad io in the USA. This presenta
t ion wa s made in each o f the
ci t ies that we visited.

Although we did not expect to

operate, we were permitted to
set up a demonstrat ion stat ion
in Be ijing and communicate
with our home c ity, Seattle. This
historic event occurred at about
ten pm, Beij ing t ime, on sep
tember 6th. Our contact in seat
t le, represent ing our two c lubs,
was W7PHO and our call sign in
Beijing , also representing our
two c lubs, was K7lAY. We are
very so rry that we could not ta lk
to more stations.

The Ch inese advised us that
our transmissions we re the f irst
author ized amateur radio corn
muntcatron demonstration in
more than 32 years-truly an
historic event . This contact
si gni fies the increasing fr iend·
ship between our two nations.

A second historic even t oc
curred on September 9th. With
the assistance of our delegat ion
in Shanghai , the Ch inese in Bei
jing installed a Drake TR7 ste
non and the Ch inese in Shang·
hai al so install ed a Drake TR7
station. Successful commumca
nons were established between
Beijing and Shanghai by Chi
nese operators, again for the
first time in more than 32 years.

The operator in Beij ing was
Chen Ren·Mo, and the operator
in Shanghai was Hsu V.C. Mr.
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Hsu was licensed many years
ago as XU8CH and C1CH.

Although propagation was
not good between the cit ies,
commun icat ions were estab·
li shed about 10:45 pm on
September 9th. The station in
Beijing used the call sign CIE
and the one in Shanghai used
K7lAY. Both stat ions were
heard in many countries with

strong signals. The Chinese
asked us to tell the wor ld that
the ir top government leaders are
solidly behind amateur rad io,
and that before too long. China
expect s 10 establish man y
friends throughout the world
through the medium of ama
teu r rad io.

Our delegation was over
whelmed by the reception we reo

ceweo in China and very hon
ored to be the first o ffic ial
amateur radio delegation to Chi·
na and to demonstrate amateur
radi o. In China. we met many
cro-trrnere and our meetings
with them were precious events
in all ou r li ves.

We are very appreciative of
our host in China, The China In
stitute of Electronics , and also

the Ch ina National Radio Sport
Commission and the Shanghai
Institute o f Electronics.

Editor's Note: This report is
based on a press release trom
the US delegation, filed on Sep
tember 12 in Hong Kong. 73
hopes to be able to report more
details on the China break·
through in the months to come.

CONTESTS

Robert Baker WB2GFE
15 Windsor Dr.
Ateo NJ 08004

.. ,

kind o f lead time is involved, the
material for this issue had to be
in my hands no later than Sep
tember 20th. To be safe, it
should be sent d irectly to my
home address and not through
the magazine as that only tends
to slow th ings up. It might be
several weeks before mail is for
warded to me from Peterboro
ough. If material is coming from
overseas, send it as early as
poss ible and use air mail to
avo id delays. In all cases, try to
get the information in as early
as possible.

suits. Maybe we can do a little
better in '82.

CONNECTICUT aso PARTY

Starts: 2000 GMT December 5
Ends: 0200 GMT December 7

Rest period: 0500 to 1200 GMT
December 6

Sponsored by the Candle
wood Amateur Radio Assocta
tion (CARA). Phone and CW are
considered to be the same con
test. Stat ions may be worked
once on each band and each
mode.

I've lost track of the number
of t imes we've asked everyone
to send in their information as
ear ly as possible, but I thought
I'd better do it one more t ime. At

least three or four contest an
nouncements were received too
late for the last issue. Some
came as late as four weeks past
deadline. Just to show you what

In the results department ...
W1CCN fin ished th ird while
K2SX f in ished f ifth on CW dur
ing the 1981 RSGB 7-MHz Con
test. They were the on ly USA
amateurs listed in the official reo

EXCHANGE:

Send aso number, RS(T), and
ARRl sect ion or Connecticut
county.

MARSHALL CLOUSER MADISON COUNTY
107 S. MADISON MADISONVILLE, TEXAS 77864

aSL OF THE MONTH

Bright, eye-catching color and humorous graphics made KSZOO's card this month's winner.
If you wou ld like to enter the contest, put your aSl in an envelope and mail it along with your cho ice of

a book from 73 's Radio aooksnop to 73 Magazine, Pine Street , Peterborough NH 03458. Attention: est,
of the Month. Entries wh ich do not use an enverccettne Postal Service does cccastonauvoamace cercsj
and do not specify book choice will not be considered. Each month we consider a new set of entries. so
you may wanlto resubmit your card in another month.
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SCORING:

Out-of-state stations mult iply
total OSOs by the number of
Connect icut counties worxec (8
maximum). Connecticut eta
tlons mult iply total QSOs by the
sum of ARRL stations and prov
Inces. Addit ional OX contacts
count for aso po Ints, but only
one OX multiplier overall is al
lowed. W101, the club station,
will be operating CW on the odd
hours and SSB on the even
hours and counts as 5 points on
each band and mode. Novice
contacts count as 2 points each
and OSCAR contacts count 3
points each.

FREaUENCIES:

CW-40 kHz up from the bot
tom o f each band; SSB-3927,
7250, 14295, 21370, 28540; Nov
Ice-3725, 7125, 21 125, 28125.

ENTRIES & AWARDS:

A Worked All Connect icut
Counties certificate wil l be
awarded to each station work
ing all Connecticut counties.
Othe r awards given as usual,
minimum of 5 aso points! Logs
must show category, date/time
(G MT), stat ions, numbers,



NEWSLETTER CONTEST WINNER

This month, we salute the Yankee Cli pper Contest Club
(Yc cq and its publication, The Scuttlebutt. Despite the
limitat ions 01a small budget, editor K1GQ produces a good
looking, information-packed, l a-page newsletter each month.
What's the secret o f this low-cost success?

For starte rs. the ed it or leaves no stone untumed In his
quest for club members wit h connections necessary to get
The Scuttlebutt printed at the lowest possible cost ... some
t imes lor tree! Occasionally. he cajoles a local firm Involved In
the ham business to piCk up the tab, in exchange for a page of
advertising .

Typesetting for The Scuttlebutt is a volunteer effort, con
tr ibuted by club members with access to the required equip
ment. Mailing labels are similarly handled by a member who
keeps the YCCC membershi p li st on the computer in his ct
tree.

The editorial content of the newsletter is a cooperative ef
fort, too, with many club members helping out. The editor
doesn 't try to write the whole thing.

The lesson to be drawn from The Scuttlebutt is that there
are numerous untapped resources both within your club and
within your communit y. Editors on a budget (aren' t we all?)
must seek out these hidden assets. Quali ty on a shoe
string- it can be done !

Proud o f your club's newsletter? Send it to: Newsletter c on
test, 73 Magazine, Peterborough NH 03458.-WBBBTH.

RESULTS
RESULTS OF THE 1980 CANADA CONTEST

Class Call Score asos Points Mull.

A VE5DX 773,740 1194 7034 110
A VE3GCO 299,390 549 3290 91
A VE7SK 263,283 360 2831 93
A VE2DZE 203.662 351 2578 79
A VE7CMK 172.317 436 2427 71

MS VE7WJ 600,516 602 471 6 126
MS VE7CNY 341 ,972 691 3636 94
MS VE6ANC 251,25t 397 3263 77
MS DA2CF 31 ,220 185 1561 20

60 JR3S0Z 0 7 7 0

28 VE6CKW 39,160 294 1780 22
28 VE7CXC 35.000 463 1750 20
28 VE4VV 26,576 351 1208 22
28 WA50BO 23,380 183 1670 14
28 VE6BFN 20,010 280 1334 15

21 OF1 El 1,000 20 200 5
21 JA60KB 654 28 109 6
21 VE3KOY 705 42 141 5
21 JHOCXS 20 2 20 1

14 VE3DIJ 8,100 79 540 15
, 4 VE4YF 3,720 38 372 10
14 KL7JHD 3,240 360 540 6
14 KA2EPS 3,152 79 394 8
14 EA7AKQ 51 2 20 128 4

7 vE7BS 8,932 107 638 14
7 JL1CGL 64 14 32 2

3.5 VE2JV 8.000 78 800 10
3.5 KA8FA L 2,317 51 331 7
3.5 WA IJ DEL 1.872 35 234 8
35 VE3LXL 21 2 15 106 2
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Connecticut aso Party
a ·aRP·Club Winter Sports
CARF Canada Conlest
ARRL Straight Key Night
Zero District aso Party
73's 4Q. and 8O-Meter Phone c ontest
73's Internatiooal l 60-Meter Phone Contest
International SSTV Contest
ARRL Novice Roundup
RSGB 7-MHz Contest-Phone
ARRL OX Contest-CW
RSGB 7·MHz Contest-CW
ARRL OXContest-Phone
ARRL VHF aso Party
ARRl Field Day
IARU Radiosport
ARRL UHF Contest
ARRL VHF aso Party

CALENDAR
Dec 5·7
Dec 26·31
Dec 27
Jan 1
Jan 2-4
Jan 9-10
Jan 16-17
Jan 16-17
Jan 3O-feb 7
Feb 6-7
Feb 20·21
Feb 27-28
Mar 6-7
Jun 12·13
Jun 26-27
JullQ.11
Aug 7-8
Sep 11·12

yankee clipper
conCes'C: club

Ten points for each contact
with Canada, 1 po int for each

CANADA CONTEST

Starts: ooסס GMT December 27
Ends: 2359 GMT December 27

Sponsored by the Canadian
A mateu r Radio Federa t ion
(CAAF), the contest is open to
all amateurs. Use all bands from
160 to 2 meters, CW and phone
combined, and everybody works
everybody. Classes of entry in
c lude: s ing le operator, all band;
s ing le operator, single band;
and multi-operator, s ingle trans
mitter, all band. All contacts
with ama teur stations are valid .
The same statio n ma y be
worked twice on each band,
once on CW and once on phone.
No crossmode contac ts and no
c:w contacts in the phone bands
allowed.

SCORING:

EXCHA NGE:

Signal report and consecutive
serial number starting with 001.
VEl stations will also send their
province (NS, NB, PEl).

Reports on the Winter Sport s
Act ivity should be sen t to Gus
Taylor G8PG, 37 Pickerill Road,
Greasby, Wirral , Merseyside l49
3ND, Eng land.

bands, QSO points, and c laimed
scores. Enclose a large SASE
for result s. l ogs must be post
marked by January 2nd and sent
to: Steve Grouse KA1ECl, 3
Queens Court, Da nbury CT
06810.

Q·QRp·CLUB WINTER SPORTS

Dally from 0900 to 2300 GMT
December 26 to December 31

All amateur radio operators
interested in QRP are invited to
take part In the c lub' s activit y.
No special exchange informa
tion was mentioned in the infor
mation provided by the c lub. The
operating schedule for each day
is as fo llows:

e 3560 kHz- 1200-1300, 1400
1500,2100-2200 GMT.
e7030 kHz-11()().12oo, 1300
1400,2000-2100 GMT.
e 14060 kHz- 09Q(). l 000, 1730

2000, 22QO.2300 GMT.
e 21060128060 kHz-100Q-l1oo,
1500-1730 GMT.



HAM HELP

contact with others. Ten bonus
points for each contact with any
CARF off icial station using the
suffix TCA or VCA. Multipliers
are the number at Canadi an
prov inces/territor ies worked on
each band and mode (12 provo
inces/terr it ories x 8 bands x 2
modes for a maximum ot 192
possible multipl iers).

FREQUENCIES (as applicable}:

Phone-1810, 3770, 3900,
7070,7230,1 41 50,14300,21200,
21400, 28500, 50100, 146520;
CW- 181 0, 3525. 7025, 14025,
21025, 26025, 50100. 144100.
Suggest phone on the even
hours (GMT), CW on the odd
hours (GMT).

AWARDS:

The CARF Canada Contest
Trophy will be awarded to the
highest scoring sin gle operator

I need an i·f transtormer for a
Hammarlund HQ·170 receiver. It
Is designated T1 on the sene
matic, and Is Hammarlund part
*K26402·1 . It is a combination
455-kHz and 3035-kHz tran s
former that needs an exact re
placement. I will gladly pay a
reasonable price for a suitable
transformer.

David Hansen KB6FI
7484 Tust in Road
Salinas CA 93907

Informat ion and/or ecnemet
Ics wanted for conversion o f
Drake L·75 linear to 10 meters.
Will defray atl costs involved.

E.V. Schoonmaker N5CGE
792-A Fairview Avenue

Annapolis MD 21403

entry. Certificates will be award
ed to the highest score In each
entry class in each provroce'ter
ntory, USA call area, and OX
country, and to the highest
score from those who have on ly
their amateur cert ificates.

ENTRIES:

A valid entry must contain log
sheets, dupe sheets, and a sum
mary sheet showing a chart at
multipliers per band/mode and
score ca lculation. Send your en
try with comments to: Canadian
Amateur Radio Federation, PO
Box 2172, Station D, Ottawa, On
tario, Canada K1P 5W4, post
marked wi thin one month at the
end o t the contest. Result s will
be published in TCA, the Cana
d ian amateur magazine. Non
members may include an SASE
for a copy ot the results.

Wanted: work in Knoxville or
Chattanooga, Tennessee, area.
First class radiotelephone and
Extra class license.

H.F. SChnur
11S Intercept Ave.

North Charleston SC 2940S

I am in need of the following
items: (1) manual/schemat ic for
Heurcratters HT32B; (2) a main
power t ransformer for the HT32B
(please state price), and (3) a
manual or schematic for the
Globe Elec tron ics Hi-Bander
VHF-62 transmitter.

I will pay tor po stage and
copying costs.

Richard E. Duell W9LSD
441S N. Florence Dr.

McHenry IL 60050

ZERO DISTRICT aso PARTY

Starts: 2000 GMT January 2
Ends: 0200 GMT January 4

Organized by the Mississippi
Valley Radio Club. Stat ions out
side of Zero District will work
Zero stations only. Zeros may
work any station . The same ete
non may be worked once on
each band and each mode. How
ever , stations in the spec ial
mobile class may be worked
each time they change counties.

EXCHANGE:

RS(T) and ARRl sec tion. Zero
District stations must also send
county.

FREQUENC/ES:

3560, 3900, 3725, 7060, 7270,
7125, 14060, 14300 . 211 25,
21060, 21370, 28125, 28060,
28570.

I am tryi ng to locate an
instruction manual and sche
matic diagram for a Model
Memo 512 keyer made by K. E.
Electronics.

I w ill pay for copy or copy and
return origina1.

William Hartley K2RDS
1201 Paul Ave.

SChenectady NY 12306

I am in need of a centrerab
sw itch, IfPA.()76. I' ll be g lad to
pay for it.

Don Ramey WA4FaC
Box 217

Meridianville AL 35759

I need an antenna relay for the
Hammarlund HX·50 transmitter.
Also, information about any
source for Hammarlund parts
will be appreciated.

Arnold Irvine KAIELN
5 Drumcilffe Drive
Warren PA 16365

SCORING:

Add t he number o f Zero
District ARRl sections worked
plus the number of Zero District
counties, then multiply by the
number of contacts. Zeros score
by adding ARRl sect ions, Zero
District count ies, and DXCC
countries worked and then mul
ti plying by total contacts.

ENTRIES & AWARDS:

Certificates will be Issued to
all entrants who submit a log
and SASE. Endorsements will
be given tor high score in each
ARRl sect ion, OX country, Nov
rcerrecnntcran class, and Spe
cial Mobile c lass. Mall logs by
February 15th to WQSI, 3518 W.
Columbia, Davenport IA 52804.
Include an SASE tor log torms or
resu lts.

Please: I need the manual for
a Peir son KE-93 receiver and an
Elmac AF-67 transmitter. I w ilt
copy and return and pay maHlng
co sts.

Robert F. VoelkerWA2PCL
101·23lefterts Blvd.

Richmond Hili NY 11419

I am looking for a UA1LO QSL
card trom before 1968 for my
astronaut autograph collection.
(UA1LO was Yuri Gagarin , the
fi rst man In space.) Thank you.

Mike Smithwick AA6XI
2521 5 La Loma Drlye

los Altos Hills CA 9-4022

I am look ing for a book or tn
formation on a z-meter rig, the
setec-arect FRT·203. It 's an
8-<:hannel rig and I have no idea
who made It.

F. Whittier WB1CXX
RFO Ifl , Box 390

Madison ME 04950
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r----------,
rcoov RTTY. ASCII
- and Morse I
: from the palm :
_ of your hand. I

- I
- I- -
- - I
- -- -- -- -- -- -I Have you waited t o get into I
_ code reading until you found I

out what this latest fad wasI about? You can stop waiting, I
_ because it'S no longer a fad . _

Amateurs everywhere
I are t ossing the gigantiC I
_ clanking monsters of vester- _

year that once performed
I th e j o o o f r eading I
_ raotoreretvoe. They are erao- _

ing them in for state-ct-tne-
_ art cod e-readi ng devices I

that are inc redib ly small ,
I noiseless if desired and in- I
_ f init ely more versat ile than _

their antique predecessors.
I Kantronlcs, the leader in I

coce-reaorna development, _
I hasJust introduced the lat est
_ and most-advanced break- I

through in t he copying Of
I Morse code, rar noteretvoe I
I and ASCII computer langu- I

age. _I The Kantron lcs Mini-
Reader reads all three types _

I of code, displays code speed,
I keeps a za-nour clock, acts as I
_ a racnoteiervoe demodulator _

and reads all of it s decoded
I information out on a travel- I
_

ing display of 10 easy-to-read _
characters. It is so compact

_ t hat it fits in a hand-held, I
calculator-size enclosure.

I At 5314.95, the Mlnl-Read- I
er outperforms anyth ing _

I within another 5400 of its
I price range. I
_ Call or visit your Autnonz- I

en «antrontcs Dealer now to
_ f ind out what the latest in I

techno logy has done t o
I code-reading. I
- -
: II~ Kantronics :

1913)842·7745 _
_ 1202 E. zsro Street
_ Lawrence. Kansas 66044 _
L .I
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REX BASSETT
ELECTRONICS, INC.
1633NE 14th Ave" Bldg. 11
Ft. lauderdale. Aa. 33305

Tel: 3051561-1400

Rugged, low drag. high etliciency
mobil e ant ennas engineered to
maintain resonance at all limes,

Maximu m overall height 01only
70· . Average weight 01only 6 oz.
They remain verlieal at all speeds,

Helieal inductors sealed in helium
filled Fiberg lass impervious to all
weather. Ad justable 17·7ph whips
and solid brass hardware chrome
plated and polished.

For
Commercial , Amateur,

and Government Services

Optimum gain collinears lor VHF
and UHF. Unity gain models lor HF.
Amateur band models are inven
toried lor " o ff the shelf ' delivery.
Commercials to scece.

Write or phone 'Of free brochure
and prices on Bassett mobiles and
Helium Trap Antenna Systems.

BASSETT HB.IUM
MOBILE ANTENNAS

BUTTERNUT
ELECTRONICB

CO.

P.O. Box '1411
San Marcos. Texas 78666

Butternut's 2MCV collinear gain
antenna with its patented Trombone
phasing section offers performance
unmatched by ot her 2 meter antennas
in its price class and holds its own
against taller and much more expensive
gain antennas.

ECONOMY, RELIABILITY AND
LONG-HAUL _ PERFORMANCE
MAKE THE 2MCV TROMBONE THE
IDEAL CHOICE FOR YOUR NEXT
BASE OR REPEATER ANTENNA.

ElECTRICAL AND MECHANICAL
SPECIFICATIONS

Height: 117.5 in.l298.5 (In.

Weight: 2 Ibs./9kg.
Shippins Weight: 3 1bsJl .4 kg.
Fefii: 50-239 accepts stand.rd Pl,.259
Effective r.diatiIlg I.. ngth: ,h _ .hoU ....n (nomi""lj

Gain: 6 dB
F....dpoint imp..dance: 50-53 ohms
VSWR at resonanc..: 1.1 ,1
Power Rating: legal Limit

BUTTERNUT'S
TWO·METER
TROMBONE~ ...

A cut above its competition!

Write for free lite rature and complete
BEC catalogue, or ask you r dealer



e d itoria l by Wayne Green

W2NSD/i
NEVER SAY DIE

-

t rom page 8

oeverocment. In lhe past I've touod
oloer amateurs are generally reee
te nt to new ideas and really hate to
have to read about them. BYl after a
while, though t lose readers in the
process, interest does come and fj·
nally the o ther amateur publication s
reluctantly join me in publishing to
format ion on the new technology. II
worked this way with sideband. w ith
transistors, w ith les, and with FM, so
we'll probably see the same pat tern.

There are, obviOusly, far more ben
ems Illan just a wonderful emergen·
cy communicaltOflS system which
can come trcm this step ahead, It we
are successful in establishing a sys
tem for getting the growth 01amateu r
rad io that we reatly need •.. and that
will be on the order o f 33% per year,
nol 3% ... we are goir'lg to have to oe
velop much more elticient communi·
cations 1'T'IOde5. Anyone listening to
the high end 01 rweots-meter phone
any eveniflg has to realize that new
techniques are already needed . ..
seriously needed, With high·speed
ASCII communications, we could
easil y accommodate a Ihousand sta
l ion s where we now have one aflCl we
could have room for the Iwo million
hams we should have right now aflCl
the rmee million we want to have
by 1990.

This is a reasonable answer, 100,
lor using tne narrow bands avail able
on our ham satell ites,

If we develop the encoding tech
niques I discussed at Ihe last MAC
meeling. our informalion eltchaflge
wou ld immediately go from 8500
words per minute 10 aboul26,ooo! All
this would be done via a simple in le
grated circui t chip which would en
code the 32,000 most used words be
fore sending them , . .and then oe
code them upon reception. Further,
the output cou ld be in any language,
allowing amateurs anywhere in the
world to communicate wi th each
other. regardless of trerr spollen lan
guage. Again, nothIng has to be in
vented, We just have to wnte the
computer progra ms to accomplish
this and perfect our equipmen t, tech
niques, and protocols.

A word ot warning, if I may. II we
are going 10 tur n arouflClthe dtsaster
which has brought us 10 lechnologi·
cal defeat at Ihe hands 01 Ihe Jape
rese.we are gomg 10 have 10 do more
than nod our heads and adjourn unlit
the nelll scheduled NIAC meeling. 1f
we are going to be able 10 provide
anyth ing 01 any gleal value in the
way 01 emergency communica tions
. . . i f we are going 10 develop Ihe
systems which I have outlined . , . we
need 10 really actwate NIAC, usiflg
tts communications with lhe FCC 10
bring Ihis situationlothe attention of
the White House.

By the way, speaking 01 satellite

communications: II we were 10 cecr
cere one channel of a satellite to a
calling frequency, it WOUld, using
9600 baud, be able to handle 216.000
dillf!fent calls per hour for us, WIth
each call consisting 01 l he callsign
01 the station cal led aflCl the cal ling
station.

In terms 01 emergenc ies, tests
have already been made which show
that we can use relatively low·pow·
ered emergency transmitters, and by
meas uring t he si gnals received
Ihrough a ham satel lite, it is possible
10 determine the location of the
transmitt er to a surprising degree.
Digitizing and automating th is ser
vice would provide an emergency lo
cating system whi ch would be slrn
pie and Inexpensive and work any
where in the world . . .whether It be
used 10 locate a rail floating in the
Pacil ic Ocean or someone lost in lhe
jungles 01Sumatra_I t is the digitizIng
and automation Which bring this
emergency service to anyone who
neadsit.

So here we are, on the brink of yet
another revolution in commurace
tions. Will thi s be brought about by
amateurs or musl we wait for com,
mercia l and military systems 10 do
wIlat we could develop? A good part
01 the answer for that nee. in my eeu
mation, in whether we as a group will
be able to start some action With the
FCC and wit h our government which
will result In a sudden and spectacu
lar growth 01amateur radio.

Most of you who are here today
have made long Irips and have to
leave your businesses , You've cer
nee the exceose 01 ttus yocrsetves.
Now, Whi le it is ooviously an honor to
be a member 01 a government advi·
sory commntee. it is an empty hon·
Of .. .worthy of no more than a hne in
a Who 's Who biography which will be
read by few , , .unress we are able 10
actually accompli sh something.

As the only official interl ace be
tween the amateur radiO community
and the FCC, we have a responsibi l·
ity to our lel low amateurs to speak up
lor them. As lhe group which I lee!
must shoulder most 01the rescoosr
bility for the loss 01 our country's
technological leadershi p of the
world, we should speak up for radio
amateur s and do our besl to see that
the FCC provides the incen ti ve lor
amateur radIo 10 grow again. We
have to remember that even il we are
aI)Ie to spark a combination of eve-n ts
wIlich gels amateur radio into a
growth pattern which is tnree l imes
our past highest growth, il will stil l
take us at least ten years to catch up
wilh the catastrophic losses we have
sulfered over the last 18 years.

I believe that the FCC commission·
ers will be interested in this sit uation
and be responsive to our leadership,
il we can provide it , .. and that, at the
rOOI 01 it, is the real purpose 01this
commit tee.

I suggest tnat we need more lhan
an occasional meeting and minutes,
more even than a report and reccm
mendation.1 suggest that we appoint
an actton committee to wOfk with the
FCC to develop both White House to
terest and tne rules changes which
migi'll contribute to the goals we
have In mind.

Since my business is growing at
an ever-iflCreasing rate, now number·
ing eight monthly publi caliOns plus a
soflware publishing div ision , and
With live more monthly publications
in prospect, plus the opening of at
least three more major divi sions of
tne company, my own time is severe
Iy l imited. I would be happy to serve
as a member 01an act ion commi ttee,
but I would nol be able to provide the
leadership and l ime that a chairman
should devote to such a commi1tee.
Between my ham interests and my
computer in terests, I spend a good
deal 01 time traveling. last month I
managed to get on the air for a snort
While as W2NS0/3D6, W2NSDIZS,
and as 7PBCA, aU whi le selling up
South American and South Alrican
edit ions 01 one 01 my computer
magazines.

I did manage, just belore leaving
for Al rica . .. and just after a trip to
California setting up three prospec
tive new publications.. .10 visit with
FCC Chairman Fowler and discuss
brietly eonecnre ideas which 1have
rust covered. I found him most enthu
siast ic and cooperative .. ,so I be
lieve that 1I NIAC wi ll appoint a sub
committee, an act ion soecommrnee.
we will be able to more than be re
warded lor our t ime and money spent
as members of NIAC.

The job 01such a commillee and 01
the FCC is nol an easy one. The poll s
of amateurs have shown clearly the
strOl'lg feelings for mainl aining the
Morse code requi rement. Yet when
one ta lks to people interesled in be
coming radio amateurs, this is at
ways the major obstacle. Indeed , be
tween the wealth of oesteucnve code
leaching systems now available and
the ability 01 even the best 01 us 10
pul 011 an unpleasant job il al all pes.
sible, it is a wonder that we have even
ma inta ined ou r presenl membership.

Asl have mentioned in the paSI be
fore Ihis committee, I Ihink I have
heard every argumenl, both pro and
con, on the subject of the code re
quirement for our amateur licenses.
It is my beliel, atter giving consjoera
tion to all of these arguments, Ihat
we should have a technica l license
exam, not one measuri flg a skill. I see
nol even lhe remotesl conneclion be
tween a skill 01 copying code and
being a good amateur. Despite the
attempts of the plain language pro
posal s. I tend to define a good ama
teur as one who is pursuing any Of all
01 the lour major reasons set out in
our rules, 97.1 , lor the existence of
the service.

II is iflCreasiflgly dillicult 10 remain
b1incl to the success of the Japanese
amateur radio system and t think we
should put aside our " not invooted
here" emotions and take advantage
01 an Innovation which has obviously
worked. Just as American indu stry is
taking Ihe Japanese Type-Z manage·
ment system seriously aflCl hOOing
that this brings about remarkable in
creases in productivity for their lirms
.. . aflCl a sudden drop in people
changing jobs " , we should look
pragmatically at the Japanese no-

code license system as a possible
solution 10 our problems.

There will , I am sure. be resrsterce
from older amateurs. I would be sur
prised if one or more 01the ham mag·
annes did not rush to take political
advantage of the situation. But il we
insist on try ing to follow the system
01 doing only what the majority
wanl s, we will have a technology as
innovative as our television pro
grams. This is a time for leaders ...
leaders wilh confidence. We have a
good example of th is in our Adm ini S·
trenon, which has not been afraid to
push against tne tide toward goal s it
sees as important in the tong run. I
am hoping that NIAC willlorm an ae
tion committee which can do li ke
wise for the benefit 01amateur radio
and our counlry.

Despite my plea not to be
made chairman of a committee

to tackle the problem, the new
chairman 01 NIAC, Charlie Dunn

K7AMG, im m e d i a t e ly estab
Iished an A ct ion Com mittee and

made me chairman . I was sert
ous about already having

enough to do and was not pull
Ing the o ld brterpatcn t ea rs .
Well , okay, I'm chairman of a

com mittee, and I'll d o the best
I can to get it organiZed and

into action.
The goal of the A ct ion com

mittee is to work with the FCCto

establish a growth of amateur
radio such as we have never

seen before. I fee l, as I said in

my report , that we should aim at
no less than a 33% g rowth per
year and keep that up l or a least

ten years.
Another t a sk of the commit

tee is to work with the FCC to
set up some system whereby
amateurs can experiment and
develop new modes o f commu
nication s such a s d igital h igh.
speed interact ive networks a s

cited in my report .

Obviously, we have our h an d s
lull, so it is going to take a
lo t of work and cooperation w ith

t h is com m ittee . . . which ccn
ersts of Dornotter 01 CO, Imlay

o f QST, Curtis (who publishe s
books in the computer field),
Harold To d d W7ZXM trom Seat 
tie, and me as chairman .

If you have spent any t ime
m ix ing with w ould·be hams, you
know a s w ell as I thai ou r Morse
code requir ement is probably

the major si ngle ob st acle wh ich
has been keeping down ou r

growth. Yes, I know that most
cto-nme amateurs are fiercely

adamant about keeping the
code test . But as I mentioned in

my report , it has been ye ars
si nce I h ave heard a new argu
ment o n Ihe su bject and the bal·

ence. as far as I can see, is t o-
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FCC CASH·FlOW PROBLEMS

fight fair. If you agree with me,
figh t with me for the growth and
healt h o f the very best hobby
ever invented.

With the Reagan adm inistra
tion shaking every federal agen
cy to reduce expenses and lay
off people, the FCC... wh ich
ha s been underfunded for years
. .. Is in pa rt icular trouble. In
deed, if they had not been so
prudent in the past, they wou ld
be far better able to weather the
curren t storms.

There has been some ta lk o f
getting government agencies to
charge for services so they can
get Into the black. If this talk
persi st s, we may again see a
charge for ham licen ses. Since
amateu r rad io takes up a mlms
cute amount of the Commis
sion 's t ime, ou r charges should
be minimal , as they were the last
t ry , But I think I have some ideas
wh ich might cut the cost of the
amateur service even further for
the Commission.

A large percentage o f the
Commission time and money is
spent on commerclal broadcast 
ers, so there is adequate rea son
to pass along this cost to them.
After all , they are makin g a living
ou t o f the FCC work. I'd also li ke
to see t he common-carrie r
chap s plck up their end. It's
abo ut t ime ... t he telev is ion
broadcasters using this service
kind of snuck In through the
back door. Indeed, I haven't
seen any legal Justification for
them be ing allowed to use com
mon-carrier channels for televl
slon. That service was not de
signed for that use and, as
far as I know, it was never au
tncruee for that. Well, let's see
that go through the legali ties
and be made offici al . .. with the
common-carri er boys picking up
the full tab.

comers and we make a bi g deal
of it as such. So our talking gen
erates terror in the hearts o f
newcomers and makes practice
all the more difficult . .. even im
possible. They know they are go
ing to fai l. .. and they f ind th is
self·fulfilling.

I 've talked with thousands of
people who wanted to be hams,
but who were unable to sur
mount the code req uirement.
Most o f them seriously tr ied but
were conned into using a terri
ble code course and found
themselves failing at It no mat
ter how hard they tried. Indeed,
many o f the code courses are rio
dlculous . . . Including the best
selling one of alt. This single
code course probably has lost
us more hams that we 've gained
in the last twent y years.

In speaking out aga inst the
code requirement, perhaps I am
so wing the seeds of my own
losses . The 73 Magazine code
course, White it se lls far fewer
than does the ARRL ser ies, has
sold about 25,0CKl cassettes a
year. Will I be out of the code
cassette business if we get rid
of that element of the license? I
think not. .. in fact I'm betting
that I' ll be able to sell more than
ever .. . as fun.

The recent OST po ll s showed
that OST readers cverwnenmnc
Iy are In tavor of keeping the
code requirement, so it's Wayne
Green against the world again.
OST has been pushing code for
as long as I've been hamming 
over 40 yea rs . This got them Into
trouble In the late 40s when a
large percentage of the ama
teurs deserted the League to go
with the Nat ional Amateur Ra
d io Council .•• a phone-oriented
group which got us expanded
phone frequencies on 75m, the
40m phone band, and more fre
quencies on 20m . . . over a lot of
dead bodies. NARC, achieving
it s goals, went away. Perhaps I'm beIng a bit vtn-

So, If anyone has any other dictive becau se this bunch o f
arguments which I have not enu- crumbs cost 73 tens of thou
merated, I' ll be glad to publish sands of dollars in legal fees
them, along with my ripostes. to f ight their suit against us.
Let's get this out in tne coen and A suit found without merit ,
fight fair on it . .. not let prej- wh ich I fee l was brou ght merel y
udices left over from 50 years as an intimidation to try to
ago cont inuetostop ourgrowth. pr event 73 from publ ish ing
When I fi rst got Into amateur 2300-GHz art icles. I suspect that
radio, there was sti ll a lot of more Is accomplished in our
smoldering anger over being country via the threat of court
forced off spark. The n I watched cases than through the cases
the same th ing happen with AM themselves. I know that few
phone. I believe in be ing censer- f irm s are large enough to absorb
venve. but there is such a th ing the costs the CCAT people put
as carryi ng it too far. If you us through, and mosl would
d isagree with me, I ask you to have shut up and blown away. I
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Yes, I know that there wi ll be
crowds of cld-ttmers at Dayton
looking for me with ropes, tar,
and feathers. Well, I've leveled
with you down through the
yea rs, never taking the easy way
out. In th is case, I think It Is
t ime ... way past t ime, actually
, .. to get serious about revamp·
Ing our ham exams and making
our hobby a technical one rather
than one limited mostly by an
easily learned skUl.

Th ink alit like this. Sure, you
and I know that it is not difficu lt
to learn the code. Piece of cake,
really. But you also have to ad
m it that when you ta lk with non
hams, you probably make a big
deal of It. If you put yourself In
the shoes of someone constcer
Ing being a ham, you will see, as
they do, t hat the Morse code Is a
terr ifying new language. . . one
which they are not at all sure
they can master. Th is fear is in
Itself enough to turn tens of
thousands away from amateur
radio each yea r.

Then, when someone dec ides
that he or she Is going to try any
way, the fear Is enough to put off
practice. Remember that no
where In our magazines or in
talking with amateurs Is any ref
erence made to code be ing fun.
It is the major hurdle for new-

out. As I said, l think that once it
is made fun Instead of pumen
ment. we will f ind a new enthu
siasm for the skill. Our c lubs
and publicat ions can intensify
this with contests, certi ficates,
and articles on the subject.

7. Jus t because the Japanese
ha ve had such incredible sue
cess merely by removing the
code requirement is no rea son
why we have to imitate them.
Well, I be lieve in learning. When
someone does something new
and it is a success and what I'm
doing is an obvious failure, it is
lime to re-evatuate and not let
Not In ven ted Here stop me.

8. I had to go through all that
misery, so why should I want
anyone to have it easier than I
did? Golly, I don 't have any real
answer to that bit of garbage.

9. Suppose you are stuck in a
ute-ena-aee m situation where
all you have is a CW transmitter
lo r communicatio ns ? Having
been in just such a situation,
and having used CW to save 85
lives, my answer Is that the like
lihood of such a situation occur
ring is so remote that I really
wonder if II Is worth sacrificing
the technology o f America on
such a remote c ircumstance.

wards making this a technical
hobby instead of a skill hobby.

Some of the wheezes which
come to mind are as follows:

1. Code is a ham heritage. So
is a RM, but that's no reason
to keep it. I am convinced that
we wil l have more CW opera
tors than ever if we make It
a fun part of hamming Instead of
obligatory. Besides, wi th more
and more operators us ing
Morse keyboards, what do you
mean by heritage? Those key
boards and Morse code readers
are selling like crazy . . . if that
tell s you anything.

2. Without the code tes t we'll
be swamped with lousy opere
tors. Oh my goodness, since
when did learning the code
make anyone a good operator?
If you want to hear really good
operatlng, not the Jamming and
pileups we indulge In here, l isten
to the Japanese operators. They
were taught how to operate by
their clubs but had no code test .

3. In emergencies, code can
get through when phone can 't,
so everyone should know th e
code. Well, that may have been
true 50 years ago, but today
most of you r emergency traffic
is on phone . . . and sideband
gets through as wen as C'rN
almost anyt ime. In the future,
we will be running most emer
gency traffic over hlgh·speed
dlglt al networks, not on code or
phone, anyway.

4. CW rigs cost less than
phone equipment, so by empha·
sIzing code we ere enabling
even the poor ama teur to par
ticipate. In the pre-war years we
could buy this baggage. Wh en
Heath brought out the HW rIg s,
that argument went out the wrn
dow ... where It 51 111 lies . .. and
that was about 20 years ago.
Let's t ry to get ou t of the past.

5. With the curren t exams
made s tupidly simple by cheat
books such as the ARRL a & A
Manual and the Bash books, we
have to have SOMETHING to
keep everyone out. I partially
agree .. . but let's make it some
th ing better than the Morse
code test. Perhaps we could
change to a licensing system
whereby new amateurs would
have to qualify before a club
board, showi ng that they know
the rules and are able to operate
a ham station. We might make
the technical exam less vutner
ab le to c i rc um ve n ti o n by
League and Bash a & A books.

6. If we don 't keep the code in
the ham test, code will iust die



happen 10 think that freedom 01
the press for ama teurs to learn
about Ihese things is worthy of
such an investment, so we put
up the money needed 10 fight
these stinkers.

-
long tr ip (lor many) to a city hav
ing an exam center and lose a
day or two of pay in the process.
Most exams could be given at
night or on weekends, at the
convenience of the examinees
and the club.Getting back 10the FCC prob-

lems. During the Carter ecmrnts- By automating the process,
Iralion, the FCC commissioners the FCC wouldn't even have 10
were so upset over amateur ra- have data entry people at Gel-
etc as a result of the hearing Iysburg to enter the names and
over linear amplifiers that they addresses of the licensees. This
virtually eliminated the division. would be a fu rt her savings for
Now what's lett of the amateur them. And this move ahead to-
division has to face across-tne- ward automation would set Ihe
board budget cuts. For those stage for almost rostantncens-
readers who are fo rgetful or in- ing. The next step would be
attentive, let me remind you that sending in the information over
this alienat ion of the commte- the telephone via a data tar-
sion came about entirely need- rninal (or any m icrocomput er
lessly. It was the testimony of wit h a modem . . . wh ich j ust
one amateur wh ich did it . . . about every club has at its
and he was represen ting a well· disposal). The exams could be
known group. He stood up there given, the data typed in at the
and insulted Ihe new ccmmrs- club, sent by modem to Get
stoners. putting us all in Ihe dog- tysburg, and instantly confirmed,
house lor four years. along with the new call 01 the

We have a new chairman of licensee. Gettysburg would for-
the Commission and several ward Ihe data to Washington,
new co mmissioners, so we have where the actual license would
a chance for a fresh start. be printed out and mailed, much

There are three ways in which as is done at present.
amateur radio is costing the II we get into a charge for our
FCC money these days. One is licenses, each club could set up
the cost 01 giving license exams an account with the FCC which
and issuing licenses. A sec- could be debited each lime a
ono has to do with monrtor- new license was issued by them.
ing our bands. A third is the This would gi ve the FCC a nice
cost of handling our request ed 1I0at with wh ich to work. II we
rule changes. had, say, 5,000 clu bs part icipat-

On the fi rst item, I think we ing, with each depositi ng $500
co uld set up a syst em wh ich (towa rds li censes at $1 0 each),
would cut their ex penses enor- th is would give the FCC a two
mously. I' ve written about th is and a hall m ill ion dollar float.
tetore. but not recently. What That would earn them about
I would like to see is a eve- $30,000 a month in interest at
tern whereby qualifying radio 15%. That in rtsert would pay the
clubs would be permitted to salaries of about 15 people at
give license exams. In order the FCC.
to gel around hokey pokey, I With m embership t o the
would suggest that there would League costing $25 per year,
have to be three licensed am- perhaps that is a more reescn-
ateurs present during any test able price for us to pay for our
administration. licenses. Certainly the benefits

This could be almost corn- of our licenses are more than a
pletely computerized as far as club membership. That would
the Commission is concerned, put a price tag on a five-year
with macntne-reacabte cards license at $125, which might
being sent in by clubs for the seem a bit steep for youngsters.
issuance of the licenses. This Of course, we have very lew
would enable f ield ollices to youngsters coming in at the
cut back substantially on per- present cost (nothing), so it is
sonnel no longer needed to give diff icult to get emotional over
and monitor these tests on a any drop that $125 might enta il.
recurer basis. The fee would hit retired pee-

This Would enable almost ev· pie hard . . . even though they
ery hamtest to have a li censing seem able to come up wit h the
session, run by a local quall- money lor the ARRL with no
lied ham club. It would fu rther problem. It might come down to
cu t the cost for people want- a choice between a license and
ing ham tickets since they no a OST subscription.
longer would have to make the So what would be reason-
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able for a ham license, con
sidering where we are with in
flation these days? If $25 a
year is too much, how much
isn't too much?

One way to look at this is from
the other side. What is it actual
ly costing the government to
provide us with the license? Per·
haps this makes more sense
than going by how much it is
worth to us which is a lot in
some cases and not much in
others. If we are able to help the
Commission cut their expenses,
we can rationalize paying less
forthe service we are gelling ...
and that is the key, to my way of
th inking. I don't mind paying my
share. I don't want to pay the
sh are for so meone too lazy or
cheap to pay, someone who
wants to ride on my coattails.

If we are able to take the
license examination adminis
tration o ff their hands. that
will save them money. And, con
sidering the usual government
efficiency, cutting that expense
at one end should save sev
eral times the cost by the
time the whole organization
is considered.

Then there is the mailer of
monitoring. Here we could cer
tainly help and would benefit in
several ways as a result. The
benef its would be fantastic .
First , we would stop hearing
from the Commission that ama
teurs are not permilled to ex
peri ment with new modes of
co mmunications Just because
the FCC mon itoring stations are
unable to decipher our t ranamts
slons. That beauty 01a rule ... a
rule. by the way. which was
never wri tten into any 01 our
regulations, but was just declo
ed un ilater ally lor us ... has
kept amateurs from developing
any significant new modes of
communications lor the last
twenty years or so. That has
been one of the most destruc
tive unwritten rules in the
history 01 amateur radio, as well
as a direct violation of 97.1c of
our written rules.

Second ly, with a thousand
amateurs available for monitor
ing for every present FCC ern
crovee, we could do a job of
monitori ng wh ich would be
almost infinitely better than is
being done at present. I know
there are thousands of arna
teurs who would jump at the
chance to partic ipate in such an
opera tion. Indeed, amateurs
could se t it up, establish
the computer communications

which would make it work, de
velop automatic scanning
equipment to monitor the entire
spectrum, and so on. Between
our retired hams, our nandl
capped hams, and the coopere
non of several thousand ham
clubs, we'd have a ball ... and
do a splendid job.

We also could save Ihe FCC a
bundle ... passing along only
those reports which were of
importance 10 the few FCC
monitoring stations still need
ed. You know as well as I that
clubs would love to set up di·
recnon-troctnc systems to track
down mysterious stations ... to
listen for emergency air o r
marine tratlic .. . and so on. It
would give us much more to do
which would be both fun and
beneficial to the country.

On the mailer of cutting down
on legislative expenses, let me
bring up an idea which I have
written about every now and
then down through the last thtr
ty years. This has to do with
amateurs taking the responsibil
ity for coming up with proposed
rule changes ... and working
them out via a symposium simi·
tar to that run by the ITU in Gen
eva every lew years. We could
have as a responsibility for our
ham clubs the generation and
forwarding of proposed rule
changes. Then we would have a
meeting every two years where
club delegates could discuss
and decide what actual changes
we really went.

We co uld, like the ITU, set
up eubcommtttees to discuss
and recommend action on each
of the proposed changes. These
committees would pass along
their recommendations to a
meeting of all club delegates
for final voting and acllon. This
process could save the Com
mission hundreds of thousands
of dollars presently spent on
trying to cope with proposed
ham rule changes. It also would
get us our rule Changes while
they are needed, not years later
when they are a nuisance and
long unneeded .

In these ways, we could get
amateur radio 011 the back of
the Commission, saving them
most 01 their present amateur
radio expenses. In return, our
service would be much more
flexible and able to grow and
develop, keeping up with ...
and preceding ... technology. I
think we would etert seeing in
ventions and pioneering of new
ideas returning to amateur ra-



This type of cheating has been
go ing on as long as I can re
member. The first really whore
sale case where I was shown
proof of the cheating happened
around twenty years ago and
had to do with a chap operating
out o f a hotel in North Afr ica .
signing the calls of one country
after another as he went around
on h is imag inary Dxpernnon. He
was saved the problem 01 cet
ting licenses. travel expenses.
sand in the rigs, and o ther
unpleasant nesses of West Afri·
can t ravel through the expedient
of not octnennc to move, This
was an inexpensive and creanve
solu tion to what otherwise
would nave been considerable
aqqravafion . The card s are sti ll
acceptable for awards,

The ruse was so transparent
that It took no lime at all betore
other hams were using it and ex 
panding upon it. This wa s alar
simpler and cheaper way of qet 
ti ng to those out.ot -tne-way
islands . , . 01 operat ing from un
friendly countries. Dunnq the
60s. all o f us ex hunters buut up
our collection 01fake cards Ttre
awards managers were well
aware o f what was going on, but
didn 't want to upset thing s by
refusing 10 accept the cards, so
a conspiracy of silence cever.
oped, The ru les were tightened a
bit to make blatant cheating
more drtl icult .

d ifference between the real card
and an exact imitation? Accord
ing to inside sources, the
awards people nave nOI figured
this one out and so they nave
been accepting the cards at
lace value.

With CSl managers all over
the place, there is no way for a
CSL printer to know that an
order lo r 500 cards is from a
chap (or group) about 10 put
them ou t as counterfeit cards.
Most people who handle our
CSL or ders (and 73 turns out
around a hundred orders a
week) know nothing about ama
teur radio . They just set the type,
proofread it against the order,
make up the printing plates,
pri nt the cards. package them,
address them. and ship them
out. I'm su re that most 0 1
the CSL printers work pret ty
much the same way . Irs mass
production.

CSL managers , wi th tnou
sands 01blank cards, have o ften
been known to hand out sam
pres to friends. It isn't d ifficult to
fill in a card and end up with
something wh ich is exactly hke
the real thing. With many cards
coming in enveicces. ellen the
lack o f a postmark or QSL
bureau stamp doesn 't mean
much . FOI the per fection ist ,
there are fake bureau stamps.
brief not es from the real DX
opera to r in answer to some
quest ion to prOllide the enve
lope .. . and so on . Miller and h is cohorts pushed

things too fa r for even the con-
It does appear that for many sorracv 01silence to swallow ,Of

DXers there is more fun and co urse he went a step further,
work mvolveo in fool ing the not only faking his operating 10
awards people than in the chase ceucns. but al so charging the
01 the ex. That has become a hell out of members 01 the cul t,
subset of the cult. wh o by now would pay anythmg

bxpecrttonere who do their to stay on top. My understand.
o wn QSLing have gillen little ing is that he charged $50 per
thought to the co un terteu prub- new country for cutttsts and that
lem and nave o lten handed out this wa s bringing h im a very nice
souvenir cards to anyone ask- income .. .on the order 01 over
ing. Many 01 these have been $50,000 a yea r .. . com pletely
filled o ut la ter and pas sed tax free.
through the awards people lor I st ill run into hams in rare
full credit. I've visited a number spot s who remember Miller
o f rare spots and olten nave opening his mail, taking oulthe
handed my cards out as souve- money and throwing away ev
nirs at hamlests. erything else ... piles upon piles

Some of the rarer spots from 01mail. I know that when I wrote
wh ich I've operated are 306, my ed itorial and exposed some
7P8, 5Z4, 005. JY , VA, EP, YK, of the th ings he was doing , he
9N, VS6, HL, 3D2, FOa, FK8, sued me lo r $650,000 for cutting
5W1, KS6, KC4, 4U, et c ., so pick- down his income. He sued the
ing up a couecuon of myoid League for only $500,000 lor be.
cards could be 01 some help. smirc hing him ... and lost when
You don 't hear a lot 01 VA and it wa s proven that he had been
EP stat ions these days. operating from places ot her

Another type of lake card is than he cl aimed. Despite all
the one from the eXped itioner that , I believe that my cards
who isn't where he says he is. from M i l l e r are still va li d
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shooting the messenger. Bob
has been singled out to be
pilloried. thus making sure that
no one else rock s the boat.

Si nce there is no known way
to prevent cheating, either on
the side 01 the Honor Roll arna
teurs or the OXpeditioners. per.
haps it is t ime we galle some
consideration to tak ing the heat
off the who le situat ion by either
getting rid of the lists in ham
magazines ... or making it pure.
Iy a mailer o f "claimed" coun
tries contacted. I hate to be the
one mentioning th is. but the
who le mat ter is one o f no impor
tance whatever.

By attaching some nnpor
tance to the number of coun
tries co nt ac ted. we se t up
seve ra l undesi rable effects .
First , we nave seen the develop
ment of a cult in amateur radio
dedicated at almost any cost to
staying on top 01 the li st . This
has gotten to unbelievable pro
portions, with the pursuit taking
precedence o ver families and
ellen over work.

As the importance has been
magni fied in the minds 01 the
cul ti sts, any st ratagem ha s
become accepted toward the
goal o f staying on top of the list .
These chaps are well aware that
many o f the cards they neve are
fakes in one sense or another.
Indeed, the awards committees
know this too, but have played
along with the cult ists (whom
they have generated), accepting
fakes at lace value when there
was no question in their minds
about the inllal idity o f the cards.

I've mentioned recently that I
nave a bunch o f cards wh ich I
know to be fakes. but which I
could subm it for award s .. . and
get them. I'm not tal king about
cards from almost unknown eta
trons. but cards from some o f
the best-known nxcecrnoners.

Now what is a " fake" card?
As minds crazed with gett ing
ahead of others on The List
ch urn , more and more fakes ap
pear. Some are transparent tc rq
errea. where the cards nave
been turned out in a local print
shop with not even an ellort to
copy the original. I used to get
those in abundance when they
were submitted for our Worked
The World award. Fortunately,
being active in working ex, I had
the real cards on hand for corn
panson.

Others are copies 01 tne real
cards. Now how is a person
checking through a stack of
cards going to be able to tell the

Just a few years ago, I ran
a poll o f ham clubs and found
that only about 1% were spend
ing time and effort to run ham
cl asses to develop new Nov
ices. Perhaps I got overly abu
sive about this in my editor
ials, but the response was good
and we got to a point where over
50% of the ham clubs we re run
ning ham classes.

That seems to neve dropped
in recent months .. . probably
due to the difficulty o f finding
candidates as interest in CB has
dim in ished, Well, CB or no CB,
we need massive numbers of
new hams. You read about that
in more deta il in my piece about
NIAC and it s recent meeting.

Now, I can see where a sma ll
ham club, with perhaps a half
dozen members, m ight nave d if·
f iculty in developing the reo
sources needed to teach new
hams. But if there are any larger
clubs which are not ho ld ing up
their end 01 this, let's get going
immediately. Get those c lasses
started. There are p lenty 01
teach ing materials . .. and you
nave members who will help
out ... if you will get movtnq . I
want to see our next poll show
that over 90% of the ham c lubs
are generating new licensees.

What is a reasonable number
o f new hams to bring into the
world? Well, since your club
probably represents only about
25% o f the available local
amateurs in your area, at best ,
you should aim for at least
matching the number of your
present club mem bers each
year. We need an overall 33%
growth per year in amateur Ii·
censees. If we are able to get
4,000 of our c lubs to run c lass es,
we need to generate 33 new
hams per c lub this year . . . and
45 per club next year. Obviously
it can be done . . . i f your clu b will
start doing it. .. and see that
every other c lub in your area is
working just as hard as you are.

dio .. . w ith benefits to our coun
try and the wor ld .

It is a shame that in these
days o f digi tal communicat ions
amateur radio is held back by
the FCC with the techno logy o f
tw enty years ago.

CLUB RESPONSIBILITY

FAKE CSt CARDS

The world o f the ex Honor
Roll is shaking as a resu lt 01the
expose by W6NZX. In what ap
pears to be a classic case of



for awards ... and I have a lot
of them.

Just as an example, I got a
card from him from Burma.
Hmmm, I th ought that no ama
teur rad io wa s permitted in Bur
mao So I we nt to Burma per
sonally and looked into it. I
asked the government about
hamming ... "no way: ' I asked
the hotel where he said he had
stayed and operated from ...
" impossible:' I asked the local
amateurs (who had been put off
the ai r and their equipment eon
f iscated) . . . " to tally tm ooes t
ble." When I challenged Miller
with this, he changed his story
and said that actually he had
operated from a hospital in
stead of the hotel, as he had
claimed. Since the hosp itals
were under army control, not the
cont rol of docto rs, that obvious
Iy was a lie, too. Butl wrote back
and had that checked out. . .
" false:'

II il were a matter of any
significance about how many
countr ies any of us has con
tacted, we might look into ways
of t rying to stem the cheating.
But the importance of this as a
goal In li fe Is about on the order
of that of the Trobrland leland
ers and their fetish of grow ing
pigs with reentrant tusks.

My own e xp er i en ce has
shown me that an amateur with
a decent station and some cper
at ing experience can whack off
one hu ndred countries in one
weekend (wi th th e help of a ce o
te st). It takes about a month to
get 200 worked ... and perhaps
a year for 300, with some dili·
gence. That's what It took me.
Beyond 300 you get Into cneete
ville and the DXpedltions. That's
why I got my 300 and then
stopped countin g. Now and
then I work a new one, but I don 't
know wi thin 20 countries how
many I've really worked ... and I
don't care.

II the DX awards would stop
at 300, It would kill this whole
cull and tree up a lew hundred
people around th e world to con
template liVing more product ive
lives. We might be able to leave
the world of co unterf ei ting to
those who arrange for lake
passports and wills.

Speaking of fake papers, I
was in Asia one time and found
that I had to have an authen
ticated shot which was not on
my health record. A ham In the
country fi xed that easil y. He
scribbled In t he shot tntorme
non and stamped it with a

checker and stamp pad. Looked
great and got me through. I
managed not to co nt ract the
disease during the visit ...
perhaps the ch ecker did it.

There are 300 legit imat e co un
t ries on the air and they are easy
enough to contact, so the ten
dency to cheat might be avoid
ed. II's the last few that bring
out the worst In people. Remem
ber that if anyone of the Honor
Roll chaps misses one new coun
try wh ich comes on the ai r, he
is moved back one run g on the
ladder ... usually permanently.
And that means fall ing way, way
back.

If we could take the pressure
o ff, we m ight lind more DX sta
tions on the air. I 've mentioned
frequently that when I visit rare
spots I Invariably lind that the
operators feel harassed and are
not very enthusiastic abo ut
hamming. You can 't blame
them; they are never permitted
to get on and rec-cnew. They are
always haunted by ferocious
pileups and demand ing OXers
who feel it is their right to make
a contact of at least ten sec
onds ... and never mind what
the operato r In the rare co unt ry
wants 10 do.

I've heard DXers cursing out
cps In rare spots who had given
up to go to bed or to work. Well,
if you are going to take it all this
seriously, then you have a prob
lem, not the DX. You are the one
wh o has to decide wh ether It Is
worth several days of your time
to get a new count ry. I 'll invest
up to ten minutes t rying fo r a
new one, but that's about the
limit lor me.

At any rate, getting back to
fake cards, It turn s out that
some 01 the West Coast gang
have gone overboard and have
been printing up rare card s
who lesale and passing them
arou n d. Comp lain ts to the
awards people have gone un
heeded. There is no question
about whether they really care
or not . So when one chap
brought It to a head by submit
t ing a pile of faked cards all In
the same handwrit ing , he wa s
given the shaft and everything
else was quickly covered over.
At least that Is the story going
around and, considering the hts
tory, it's difficult to find a
serious flaw In it.

Even the ch ange to computer
ized operating isn't going to
make a signi ficant difference as
far as I can see. I can envision
the day when a OXpeditlon will

come on the air from Gherkin
Atoll and make contacts auto
matically at the rate of several
thousand a minute , with the
logs being transmitted on a sec
and channel as generated to the
awards committees of seve ral
amateur rad io sccreuee. At 9,600
baud, we can pass Informat ion
through at an effective rate of
about 7,5CXl words per minute
w ithout special encoding, so we
will be able to get DXpeditions
over in a few hours Instead of
weeks. The aSl manager would
also be t uned into the log chan
nel and his computer would
print out and send along the
05ls to the OSL bureaus.

But what is to prevent any
ham from programming his sta
tion to make contacts for every'
one in his OX club? Or even to
have them check in over a two
mete r link and make their con
tacts? And, if you want to be
nasty about it, what is the d if·
ference? Any good station any·
where in the world can make
contact with a similar station,
so all we are measuring with our
awards is the amount 01 time
someone is w ill ing to spend for
the desired award. There is no
real measure of the station, of
the ability of the operator, or
even of propagation cond itions.
The awards are, essentially,
without any real merit.

So, if yo u won't get rid of the
Honor Ro ll and its pernicious
undermining o f our hobby, I'll be
pushing forward toward com
puterized co ntacts and the day
when we can work 350 to 400
countries In a m inute or so,
Perhaps we will then set up
awards for working 400 or 5CXl
count ries every day for a year.

Five hundred countries? Sure.
That' s part of the whol e game.
The awards groups set up their
definit ions of countries to suit
themselves. No one likes It
when he loses a country. The
fun is in working ever more 01
them, so awards committees
have to come up with new ra
tlonallzatlons to provide us with
more and more. They ca n whet
our appet it es by temporar ily
ref using to accept this or that,
generating great and entnueres
tic cont roversy.

Years and years ago, I got to
gether w ith Bill Orr In Nice and
d iscussed the subject. He came
up with a humor art ic le on ccun
t ries Galore In '64. Well, most of
those enclaves he joked about
at the t ime are now accepted
countries. With the SARL ac-

ceptm g Transkei and Bophu
thatswana as countries, how
long will it take for more of the
IARU soctettes to accept them?
Bophuthat swana is a great one,
bemg spread out Into a lot of
enclaves. We could make that
into twenty or more separate
co unt ries w ithout even trying.
South Africa, in an effort to Wig
g le it s way out of segregation
problems, has a lot more similar
" homelands" which are being
co ntemplated . , . each a solid
gold possibili t y for a new coun
try for us.

Indeed, as I've hinted before, I
have my eye on one such ter
ritory. As soon as it becomes a
separate country polit ica lly, I 'm
planning to rush down there and
set up a station and drive you
crazy for a few days. I even have
a call in mind for it . . . if this
does not give anything away. Of
course, we' ll have to run 11 by the
ITU f irst, bulllhinkit is a winner.
I've already asked for OSR9 for
my call. Laugh, I hope, but re
member that I said It, when you
hear me.

Though I am perhaps critical
of the DX awards committees
for accepting known fraudulent
cards, I can understand their
problem. With so many of the
OXers submitting them, and
WIth it being almost impossible
to really know for sure wh ich are
the real and wh ich the fakes, it is
a no-win situation. But a sim ple
returning of Bob's ca rds might
have been more prudent, rather
than making a martyr of him by
try ing to pillory him for forcing
the issue and blowing the wnts
t ie.

Keep on accepting the fake
cards and shut up. Most of us
don't really care.

ZAPl YOU'RE ITI

The Sep tember editorial piece
about police radar brought in
quite a reader response. A lot of
you have been zonked by the
police, not for actual speeding,
but because your transmitter in
dicated speed on their radar
units. You really are going to
have to learn from the misery of
others and either cut out ta lking
from your car or get a detector
so that you know when to shut
up.

In case you th ink that being
right cuts any mustard with our
court system, forget it. I even
have a case 01 a ham judge who
reluses to pay heed to the ham
Interf erence defense. Some of
us get so wrapped up in our rosy
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altruistic imaginations that we
forget that the purpose of police
radar is not to stop speed ing but
to make money for towns . . .
and it is a fantast ic money
maker. If they say you are gu ilty ,
you are gu ilty, and your best bet
is to pay up and chalk another
one up to our American judicial
tax collect ion system.

Getl ing down to radar detec
tors, I' ve been test ing a few
more. The newest one is by Fox.
rrs the smallest one yet and is
unobtrusive on the shelf where it
can look out o f your front wm
dow . II's as sensitive as any
yet ... even match ing the famed
Escort. which I mentioned in
September.

The Super Fox Vixen is about
S·· x3-1I2·' x l· 114" and comes
with a plug for your cigarette
lighter socket . Since you have
no business smoking any more,
this is a f ine use for that ctner-

wise wasted socket. On our new
Datsun Max ima, where most 0 1
the Vixen tests have been run,
the power socket is turned on
and off by the ignition key , so I
don 't even have to remember to
turn it oft when I get out 0 1 the
car. Most 01 the radar detectors
draw enough current (300 rnA)
so you will fi nd a dead car bat
tery tt you leave 'em on while not
USing your c ar for a f ew
da ys . .. li ke at the airport during
a trip.

The Vixen, in addit ion to be
109 small, has the beneht o f be
ing distributed through car ac
cessory stores and many etec
tron ic stores, so it should be
simple to uno. The cost is $2S0,
right in there with the Escort
($245).

The only rea l difference be·
tween the Super Fox Vixen and
the Escort is that the Vixen has
a buuer and light indicator o f
radar, wh ile the Escort ha s

those plus an s-meter . Perhaps
it is the ham in me that likes to
watch the s-meter and see when
I am gett ing c lose enough to a
radar unit to kno..... that it can
pick up my ham rig . The Vixen
will keep you out of trouble,
which is what you want. Be sure
that you speci fy a Super Fox
Vixen . . . the superhet model . . .
as the firm also puts out a Fox,
wh ich is a passive detector unit
and about 11100th as sensitive. I
have one of those in ou r AX7 and
it generally goes o ff just as I am
passing a radar unit , right at the
last minute. Since I have both
2m and CB rigs in the car, if I
waited for the passive unit to
alert me I would be o ff the road
by now with too many ticket s to
drive.

I've found that a small square
of vercrct stuck to the bottom
of the unit and another on my
da sh shell allow it to be
whisked o f! the shell when I

park the car in Boston or at the
airport. There's no use dangling
a $250 good ie right out there in
front of th ieves when you can
flip it under the seat while
parked in high-crime areas . Of
course, in New Hampshire this
just isn't a problem.

Small world department: The
people who handle the promo
tion and advertising for Fox are
the same people who handled
DenTron .. . and are handling
OSI. the computer f irm. OSI, by
the way. was bou ght by Macom,
the fu m wh ich makes most o f
the Gunn oscillators for the
superhet radar detectors , , . and
which makes the 10·GHz gear t
used for my DXing a year or so
ago. Macom, formerly Micro
wave Associates. is where Sam
Harris W1FlJ, the microwave
genius. used 10 work before he
moved to Arec ibo. The president
of Macom IS an old-time ham,
Dana Atchley,

LETTERS
31 , 1981 , and was written by
David G. Savage.) For some
years now, many high schools
nave dropped math and science
requ irements lor graduation .
This is also true for many Col
leges. This is not true in Japan.

The Japanese ed ucational
sys tem is rigorous. with mathe
matics instruc tion being given
in a more concentrated form
and with more students taking
the advanced courses. By the
ninth grade, the Japanese stu
dent has had three years of
geometry and one year of trtco
nometry. High school courses
inc lude calculus , probablllt y,
and statistics. Is it any wonder
that (as po inted out in the artic le
by Savage) Japanese leaders
often point to the rigor 01 their
educational system as a key to
their economic success?

SURVIVAL

& Driver article on American
justice i s necessary reading to
dispel your euphoria. Being to
tally and demonstrably right did
not help when the editor o f Car &

Driver lost a c lear'cut case
. , , including two very expensive
appeals. When I get complaints
trom hams in Alrican countries
about the sad shape 01 the
courts there, I reler them to the
article to show that our courts
are not any better. . . the acce
sional lucky chap like you not
withstanding.- Wayne.

Your editorial statements and
talks concern ing the relat ion 
ship between amateur radio and
a product ive electronic engi·
neering industry such as that of
Japan have int ri gued me. I
couldn' t agree with you more! In the United States, about
Butl think that there Is more to it 5% of al l bachelors and masters
than is indicated by the num- degrees <are in engineering. In
bers of amateurs in a country, or Japan, about 20% of the bache
the li censing s t ruc t ure en- lars and about 40% of the mas
couraging or discouraging the ters degrees go to engineers.
growth 0 1 the hobby . In recent Between 1963 and 1977, prcouc
times, the professional utere- tivity in the US grew 39% and
ture in science and education 1.6% of our students became
has bemoaned what has been engineers. ProduCtivity in Great
happening in o ur Am erican Britain during this period grew
society and its effect on school ~l % and 1.7% 01 the Brit ish
curr ic ulum and the courses students became engineers. In
students take. both in the high West Germany, productivity
Schools and in the colleges. was 114% and about 2.3% 01
(One of the more recent artic les West German st udents became
lor the genera l public appeared engineers . In Japan, 4.2% of the
in the Washmgton Post on May students became engineers and
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J,D, Peters K1 ER
Manassas VA

J D, you 're no t d o ing yo ur
homework completely. The Car

Some states will listen 10 tech
nical arguments but not VA."

Alter the ro ll was called in
court (1'h hours of call ing the
roll , listening to shopli fter cas
es, etc .), the court gol started on
the docket. In a lull, I rem inded
the Commonwealth 's attorney
that I intended 10 plead not cuu
ty and 0 1 the technical basis lor
my defense (AFI tram the ham
gear causing spurious read ings
as adequately documented in the
manufacturer's handbook, Bu
reau 01 Standards tests, etc). I
also mentioned the other traffic
in the pattern which was pulling
away from me but not stopped . I
wa s supported by diagrams,
texts, etc., in a large bundle
under my arms. When the case
came belore the judge, the Com
monwealth's attorney recom
mended dropping the charges.

It took a few hours, but justice
is worth the effort. The Escort
works like a charrn-e-I won't be
surprised again . I may even not
key the rig passing the radar
next time.

DAY IN COURT

Thanks very much.
Your September issue of 73

arrived the day after I got an un
justified speeding ticket backed
up by po lice radar. Armed with
the informat ion in your editorial ,
I immediately ordered the legal
index and bought an Escort. The
delivery of both was very fast
and arrived in t ime to assist my
court preparat ion.

You are too pes simistic. The
court is an adversary retanon
ship and the person with the best
preparation (among other things)
wins . A previ ously good dr iying
record is also a must . In my case
I was stopped for " 37 in a 25
mph zone" based on radar. I was
sure I was nOI speed ing and so
in formed the arresting o ff icer .
His comment was "ten it to the
judge." After obtaining the name
of type o f radar in use, noting
the o ther traffic immediately be
fore me, etc., and fuming, I read
73. Alter obtaining and reading
the Fuubuster legal index and
spending a few more hours in the
local law library and in techn ical
read ing, I called the Common
wealth 's attorney. His init ial
view was: " Radar is infallible.

I~_I



HAM HELP

ROASTED FANNIES

the USA regarding amateu r
operators was reached.

This department is ready to
assist your mili tary or civilian
personnel holding a US amateur
li cense to apply fo r a permit in
case of a short vis it in Italy or an
amateu r stat ion li cense with at
location of an Italian callsign If
resident.

Plea se w ri te for furth er
information.

Manuel F. Calero 14CMR
ARI (Assoclezlone

Rad loamatorlltallanl)
Reciprocal licensing

Department
Via Glorgione, 16

1·40133 Bologna
Italy

For some time now, Rad io
Systems Technology has been
designing hidden antennas lor
home-built plastic aircraft using
the nonconducuve st ructure of
the aircraft to enclose the anten
na radiating rod(s).

It has come to our attention
that certain builders have been
concealing the transponder or
DME antennas in close proximi
ty to the pilot o r passengers. The
usual location of choice has
been directly under the passen
ger or pilot seat st ructure.

RST wou ld li ke to po int out
that thi s place s, In ellect , high.
powered m icrowave energy In
very c lose prox imity to a rather
sensitive part of the pitoUpas
senger's anatomy. Bluntly, it
may be a little like stick ing your
lanny into a microwave oven.

We are not clinical radiolo
gists, nor do we have the equip
ment necessary to determine
the back scattered f ield st rength
of these antennas. We do know,
though, that there wil l be some
leakage around any grou nd
plane. Until a competent profes
sional with the necessary train
Ing and equipment will volunteer
to make the measuremen ts for
the rest of the home-building
brethren, RST is suggesting that
buil ders who wish to install
transponderlDME antennas un
der the seats also laminate a
sheet of pla in ol d aluminum foil
Into the seat structure to shield
the pilot from possi ble harm.
(Microwave energy will not pe
netrate the thinnest of metal
lic foils.)

Rad io Systems Technology
Grass Valley Ca

1 1

TRICKED OUT

WACRAL NETS

ITALIAN liCENSES
1.....--__1

'----_ _ I
WACRAL (the World Assocre

ucn of Christian Radle Ama
teurs & Listeners-G3NJB) runs
the lollowing nets:

• Sunday at 0830 on approxl
mately 3775 kHz, and at 1400 on
7075 kHz;

• Monday at 2100 on 3550
kHz (the CW net);

• Wednesday at 1030 on ap
proximately 3665 kHZ;

• Monday and Friday at 1900
on 21,350 kHz (the overseas net).

The purpose 01 all the nets Is
to encourage and spread Chris
tian friendship and teuo w
ship- the main aim and pu r
pose of WACRAL itself.

Just as a point 0 1 interest ,
apartlrom the overseas net, the
other nets have been In centro
uous weekly operation now lor
over seven years. There is al
ways someone on, and most
nets are controlled by me.

L D. Colley G3AGX
Micasa, 13 Ferry Road

Wawne, Nr Hu ll
HU7 5XU England

We have the pleasure to in
form you that on August 28,
1981, a reciprocal operallng
agreement between Italy and

In Jennings
San Jose CA

We noted with interest the ar
ticle in the September issue on
" Tricking.Out the FT-901f902." lt
refers to a bandpass tuning tea
ture developed by Bill Orr.

We believe this to be an error,
as this feature was first oevei
oped b y Bud d y A lve rn az
W6DM A when he was employed
by Jennings Radio (now a divl·
sian 01 ITT).

There was an article in the
May, 1958, issue of OST (page
18) which described this feature
and listed Buddy Alvemaz as the
originator.

I

judge by ARRL surveys and my
mail, most amateurs will fight
hard to keep amateur radio from
changing. Heck, f stilf hear
AMers on 75m holding forth.
Will we continue to be lef t
behind as digital and high·speed
communications systems are
developed?- Wayne.

1 1

1

Ana , California, area. Thank
you .

Dennis P. Breeden WB3KUM
4623 East Washington Ave.,

Apt. *19
Orange CA 92669

high school students graduate
with two years of calculus and,
in contrast , about 105,000
American students have had
one year at calculus.

One might argue that the
forced curriculum of the Soviet
Union does lead to a resentment
of sorts among certain parents
and educators, and ought to be
tempered. But it might also be
argued that lack of a rigorous
math and science program in
the United States may be at a
price much more expensive than
the diminution of the hobby of
amateur radio. The price being
survival.

Marvin D. Solomon WB8VNP
Okemos MI

Thanl<s , Marvin , for t h e
statistics, which are interesting.
Perhaps the lacl< of interest in
science on the part of our
students stems from a lack of
motivation. If such is the case, if
we could spark an interest in
amateur radio within our high
schools, then we might find our
schools more pressed to teach
math and science courses. And
consider that, if amateur radio
had continued its growth oet
tern from the 50s into the 60s
and 70s, that alone would have
changed our percentages of
students becoming engineers.
We're talking about a loss of
around 60,000 technicians and
engineers per year over the lasl
generation. Tha t magnitude of
interest could have had a signifi·
cant impact on our whole eauce
ttonessystem.

11 we had continued our
growth, I'm sure that amateur
radio would be vastly dif
ferent . . . more advanced ...
than it is today. Much of
amateur radio is stuck in the
30s, fifty years behind the times.
The rest of it is hung up in tne
50s, only thirt y years behind
technically. The amount of prog
ress and experimentation with
modern communications tech
niques is negligible. 11 I am to

I'm looking for information on
an Ameco TX62 e-metena-meter
AMiCW transmitter. I will pay
any copying and mailing costs.
Also, I am interested in any
clubs in the Orange/E. Santa
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In 1957,the Russians threw a
piece 01 iron called " Sputnik" up
into the heavens. America be

came frightened and began a
frantic beeting up of its math
and science programs. This
lasted until the middle 60s. At
that t ime, wh ile ou r intense ef
fo rts began to go downhill, the
Russians decided to go uphill. A
recent study by the National
SCience Foundation indicates
that the math and science pro
gram required for all Soviet
students is far stronger than
that of any other nation. Not on
Iy do a considerably greater
number 01 Soviet students un
ish high school (our 75% to their
98%), but their requirements are
quite a bit tougher. For example,
a high school graduate has had
five years of algebra, ten years
of geometry, two years 01 calcu
Ius. five years of geography, five
years each 01 biology and
physics, and four of chemistry.
By contrast in the United Stales.
of the high school graduates,
9% have had one year of cnye
res, 16% one year of chemistry,
and 45% one year of biology.
Savage points out that each
year about live million Soviet

productivity went up 197% .
Make what you will 01 these
figures ! !

As amateur radio operators.
we look to the Japanese for
much of our equipment and we
are thus fami liar w ith their
engineering products and the ir
qual ity. We ho ld long and friend·
Iy conversations with Japanese
amateurs. Russian equipment.
on the other hand and tor the
most part, is unfamiliar to us.
The vast bulk of the asos be
tween American and Russian
hams appears to be a mere ex
change of technical rntorma
tion. And nothing could be more
deadly to a friendly aSL ex
change than PO Bo x 88, Mos·
co w! Yet thei r educational sys
tern and its productivity is
almost awesome to an Ameri·
can educator.



CALL
TOLL
FREE
For the best deal on

-A EA- Ali i anee- Ameco- Appie-ASP
-Av antie Bel den- Ben cher- Bir d-COE
- CES-Communical i ons s pecta us ts
_Coil ins_ Cushcrall- 0 3iW3_ DenTton
- Drake- Hustler- Hy Gain- lcom-IRl- KlM
- Ke nwood- l arsen- Macrolronics- MFJ
_Midland- Mini Prodllcls- Mirage- Mosley
_NPC-Newl roni[ s- Nye- Panascnfc
- Palomar Engineers- Regen[y - Robol
_Shllre-S landard -S wan- Tempo
_Ten.te[- t ranscum- vaesu

SEASON'S
GREETINGS!
VAESU FL-l01 HF Transmitter.

close-out priced at $389
KENWOOD TS -520S HF trans-

ceive r, close-out $669
SWAN MX-l00 HFTransceiver.

close-out special $369
ICOM IC -701 HF Xcvr with mike

& power supply. only $975
KENWOOD TR-7730. TS -B30S

In stock Call for price
VAESU 's New FT-20BR is now

available from stock Call!
APPLE Disk Based System:

Apple II or II Plus with 4Bk
RAM installed. Disk II with
controller. ODS 3.3 $1899

APPLE Game Paddles available
Quantities timited.. all prices subject to

change witho ut notice
We always have an excellent
assortment of fine used equip
ment in stock... come in or call

CALL TOLL FREE
(o ut, lde illinois o nly)

(800) 621 -5802
H OURS: 9:30-5 :30 Mon.• Tu es., Wed & Fri.

9:30-9:00 T hursday .--..
9:00-3 :0 0 Saturday ~

--

ERICKSON
COMMUNICATIONS
Chicago. IL 60630
5456 North Milwaukee Ave.
(312) 631-51811wilhin ll ftnuisl

• •

D ea lers Inqui ries In vit ed

at last - everything at your
fingertips 11 1

Bring ORGANIZATION &
CONVENIENCE to your
HAM Station! Eliminate
clut ter and provide lots of
space for everything you
need • Tuners, VFO, CW
Keyers, Filters, Telephone,
Log Book, Etc...

•••

• ANGLED R EAR SHELF
• ALL PARTS FITTED

STURDY CONSTR UCTION
• WA LN UT o r PECAN FINISH

Radi o Equi pment
N OT Included Floor space : 3 9"w by 30"d.

F.O.B. Culver City Also: 51"w by 30"d - $ 192. 50
(e A Residents add 6% sales tax)

Independent Military Option
Military time format clocks by Benjamin Michael. Independent of power
lines these units are energy effi cient , secure, and free to provide
accurate quartz controlled time in any sett ing. Used by the Military and
U.S. government agencies as well as many municipal law enforcement
and public safety departments, these units won't quit just because
commercial power did.
Exercise your independent military option now.

~~~MAwl~~---vuu~ IN C
65 E. Palati ne Road .

Prospect Heights, IL 60070
312·459-5760

Model 1736
Internal bac klight/Aluminum

and Poly case/Portable
$34.95 (plus $3.00 Shipping)

! V/S4' i

A Finely Crafted Piece of Furniture
With a REAL Purpose •

Call: (21 3 ) 83 7-4 8 70 o r Write f or Information

S-F Amateur Radio Services
4384 Ke stone Ave,. Culver City. CA 90230

Model 173DM
Dual, independent clocks/Solid walnut easel
Functional and beautiful
$69,95 (plus $3.00 Shipping)
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NEW PRODUCTS

tough cases such as old ship
board transrmtters. Jacks are
provided for the kevnne. side
tone ou tput, and an external ac
adaptor . The case also contains
a compartment lor an ordinary
9-V transi stor rad io battery.

The standard model K5 is
equipped with the Curt is 8044
chip. A second version of the
unit (model K58) uses the new
Curtis 80448 IC wh ich provides
the squeeze-keying characte ris
tics 01 the Ten-Tee, Heath, Nye,
and Accukeyer.In the se model s.
a squeeze relea sed during a dot
will automatically produce a fol 
lowing da sh . Si m i la r ly , a
squeeze released during a dash

The TaJ/(man from Standa rd Communication s,

FlEA-SIZE KEVER
FROM CURTIS

A rugged, low-pric ed keyer
from Cu rtis Electro Devices
promises to be the tiny, no-frills
unit CW buffs have been wa iling
for . Althou gh only 1.5" square,
3" deep, and 3.5 ou nces in
weight, the " Li t' Bugger," as it' s
called, oilers many o f the fea
tures found on lull-sized «evers.
plus a few of its own . The Iront
panel con tai ns only a tnomo
wheel speed control. Weighting.
stoetone pitch , and volume are
adjustable internally via small
trimmers. The tungsten output
relay will easily key any amateur
tran smitter, incl ud ing real ly

For more info rmation, con
tact Standard Communica tions
co ro., PO Box 92757 , Los
Angeles CA 90009, Reader ser
vice number 486.

STANDARD
COMMUNICATIONS TAlKMAN

Talkm an is a min iature ,
uqntwetcht , voi ce-actuated ,
hands-free two-way radio; it is
Idea l fo r active bicyclists, snow
sk iers, hunters, and even those
engaged in such pursuits as
tower rigging and construction.
Measuring only 2 'h " wide, 4 '1, "
high, and 3/4" deep, Tatkman
we ighs less than ooe oou ne. tt is
available in any coe o t l ive chan
nels in the FM 49-MHz band and
will transmit up to a quarter
mile. Power is provided with an
easily obtainable s-vou battery.
The headset leatures a stow
able whip antenna and an ad
justable boom-mounted minia
ture vo ice-activa ted micro 
phone.

l Ul Y POLARIZER

Robert Luly Associates has
introduced a new product for
the satelli te indust ry, the Luly
Polarizer. The Polarizer is an
electronic rotator (no moving
parts) that replaces the mectran
rear rotator wh ich was burdened
with freezing or burning up,
twi sting cables, and weight
problems.

The Polarizer enables polarity
shi ft from hor izontal to vertical
au tomatically . The inse rtion
loss is equal to an N connector,
a mere .15 dB. Operating cu rrent
is 1210 15 volts at 50 milliamps
(available Irom standard rece iv
ers). The polarity ca n also be
varied 0-180·, all owing for dual
polarization reali gnment after
moving the antenna from one
satenrte to the next.

For more information, con
tact Robert Lu ly Associates, PO
Box 2311, San Bernardino CA
92405. Reader Service number
481 .

The Polarizer from Llily.
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ICOM IC 3A1IC 3AT
221)-MHZ HAND-HELD

Icom is very excited to an
nounce a second cousin to the
popular lC-lA series-the IC
3AT lor coverage cttne 22O-MHz
band. The IC-3AT is essent ially
Identical in appearance, size,
and operational features to the
popu lar 1C-2A series.

Most import an tly, all ec
cessori es, inc luding battery
packs, chargers, microphone,
etc., are completely compatible
for the 1C-2AT and 1C-3A series,
so a ham who has alread y in·
vested in an 1C-2A system with
accessories can use those
same accessories on the IC
3AT.

The IC-3AT also Includes a
t e- outton DTMF pad. It covers
the entire 22o.MHz band Irom
220 MHz to 224.99 MHz and Is
set up fo r both repeater and
simplex operat ion. The power
output is nominally 1.5 W with
the standard IC-BPJ. The 1C-3A
system comes complete with Ie
BP3 nrceo battery pack wall
charger, belt clip, rubber duckie,
and wr ist strap.

For more Information, con
tact Icom America, Inc., Suite
307,3331 Towerwood, Dallas TX
75234.

600 SERIES CESIMICROPAD

passed In the off position for
normal operation. The MJF-332J
331 VLF converters are housed
In black and egg shel l.while
aluminum cabinets and require
9-18 V de or 110 vac with tnec c
nonat ac adapter.

The MFJ·332 and MFJ-331 are
available from MFJ Enterprises,
Inc., PO Bolt 494, Mississippi
Sta te MS 39762. Reader Service
number 482.

CTCSS ENCODER FOR
ICOM 1C-2AT HAND-HELD

Commun ications Special ists
Introduces their new S5-32M mi·
crc.mtntet ure prog rammable
eTeSS encoder fo r use In the
Icom IC-2AT hand-held. The unit
is based on the popular SS·32
encoder and is programmable
using Jumpers. Measuring just
1.45" x .8" x .13", t he SS-32M
may also be used in other ap
plications where size Is critical.

For more inlormation, con
tact Communications Special
is ts, Inc., 426 West Talt Avenue,
Orange CA 92667. Reader ser
vice number 488.

Communications Electron ics
Specialties introd uces lis new
600 series encod ing micropad
with DTMF ANI and numerous COMMSOFT CODEM
other features ideal for mobile

The COMMSOFT CODEM, a
amateur operations.

" The series 600 micropad ," universal CW interface lor per-
sonal computers, is now evan

according to CES President Ron able for radio amateurs. The
Hankins, " is compatible with

eODEM provides an easy way to
any transceiver and offers a
reliable and convenient design get your Morse code soft ware
lor the mobile radio operator, on the air. Convert ing received
automatic PTI for 'one-handed' CW audio to R5-232 or TIL
dialing, and rugged ized com. signal levels and R5-232 or TIL

ercnertevers to transm itter key
ponents."

lng, the CODEM doubles as a
The micropad incorporates a

code pract ice oscillator and CWsingle-contact tact ile keyboard
regenerator.

for highest reliability. The series
600 is crystal-controlled and A sharp 8OD-Hz bandpass tn-

ter, AM detector, and low-pass
features a quality dynamic car-

filler are designed Into the CO
tridge, ad justable tone level,
and buut.ln tone monitor speak- OEM to provide outstanding

noise and aRM reject ion. CWer. Noise-free dialing is made
can be monitored using an Inter

possible by a design element
nal 2" speaker or an external

which mutes the microphone
when th e tone pad is in use. high impedance earphone.

Front-panel sensit ivity, tone,
600 series speci f ications In-

and volume controls are provld
elude: 10.15 V dc; 13 mA c perat- eo. The CODEM comes with a
ing current; - 25 0 to 70 0 e tern-

comprehensive manual wh ich
perature range; ANI speed of 5

Includes operating details and
tones/second, and an ANI ca. connection instructions. The
~:~~.y of 2 codes up to 15 digits CODEM requires an external 9 V

For more informat ion on eES dc power supply.
encoders and other quality eES For more informat ion, con
products. contact CES, PO Bolt tact COMMSOFT, 665 Maybell
507, Winter Park FL 32790. Avenue, Palo Alto CA 94306.
Reader Service number 487. Reader Service number 483.
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Very Low Frequency receiver. It
converts 10 to 500 kHz to 28.010
to 28.500 MHz. The MFJ-331
SWL version converts 10 to 500
kHz to 4.01 0 to 4.500 MHz. Both
give di rect frequency readout on
you r receiver.

With a VLF converter, you can
hear I/NIIVB, shi p-to-shore com
mun icat ion, navigat ion rad io
beacons, weather broadcasts,
and even t he standard AM
broadcast band (with reduced
sensitivity).

Both units easily connect be
tween your trenscetver/swt, re
ceiver and antenna. Tun ing be
tween 28.010 and 28.500 MHz
(4.010 to 4.500 MHz on the
MFJ·331 version) lets you re
ceive the longwave band from 10
kHz to 500 kHz. Thi s gives direct
frequency readout by ignoring
MHz numbers. For examp le,
28.050 (4.050 MHz) is 50 kHz and
28.375 MHz (4.375 MHz) is 375
kHz.

There is a red LED that In
dicates " on," The unit Is by·

C ON V E R TER
ON

, -
.r. •• "",, .• ~:~~:,, :'"- - - - ' - - .

... OFF -BYP

=

MFJ V L F---MOD E L
MF J- 3 3 2

MFJ-332 VLF converter.

Model 55-32M from Communica tions Specialis ts.

will produce a following dot. The
standard 8044 produces nothing
alter a squeeze release.Squeeze
key operato rs are divided into
two groups depending on how
they learned, so the K5 series
acco mmodates both . No n
squeeze operators can easily
use either version.

The small size of the K5 plus
the th ree-lugged leads provided
for paddle conneclion allow the
unit to be attached to the sroeof
any standard paddle set wit h
double-sided mounting tape. It
is ideal for ORP, Field Day, DX·
pecntrons,or regular station use.
Provision for a straig ht key is
also made.

For more inlormat ion, con
tact Curtis Electro Devices, Inc.,
Box 4090, Mountain View CA
94040. Reader Service number
489.

TWO NEW VLF
CONVERTERS FROM MFJ

The MFJ-332 VLF converts an
HF transceiver into a sensitive



CW Interface trom COMMSOFT.

Model 2020 DMM trom Setnromcs.

For mor e informat ion, con
tact Sabtromcs In terna tional,
Inc., 5709 N. 50th St., Tampa FL
336 10. Reader Service number
484.

OMM and the computer prot ects
the co mputer from damage and
also serves to isol ate ground
noises that can affect sensit ive
measurements. The model 2020
DMM will mate with most popu
lar computers.

ics product line to provide new,
coet-ettecnve sol utions to data
acquisition problems.

The model 2020 OMMM has an
impressive 0.1 % basic dc ac
cu racy with 3 1/1 digit large LEO
display for norma l bench use.
The new OMM is capable o f di
rectly measuring ac and dc valls
up to 1000 V, Ohms to 20
megohms, and ac and de cur.

rent to 10 Amps.
Opt ical cou pling between the

DMM FOR MICROPROCESSOR
INTERFACING

sabtrcntcs announces their
new model 2020 digital multime
ter with m icroprocessor inter
faces to adapt to all the popular
homelpersonal computers.

Combining a high.quality m ul
t imeter w ith a microprocessor
interface expands the Sabtron-

Part sKits -emergency repair
kits for popu lar power grid tube
sockets used in many broadcast
and communicat ions HFIVH F
transmttters worldwide.

Part sK its provide reotace .
ment item s so the user can reo
pa ir a damaged socket quick ly
and at a fraction 0 1 the cost o t a
new socket.

Presently available through
franchised Vari an Eimac distrib
utor s are PartsKif·300 for the
SK· 3001300A so ckets , Parts
Kit ·840 tor the SK·840 socket,
PartsKit·1 300 for the SK·13001
1320 sockets, and PartsKit·l500
tor the SK·15OO1 1510 sockets.

For more informat ion, con
tact Bill Orr, Varian Eimac, 310
Industrial Way, San Carlos CA
94070. Reader Serv ice number
485.

Varian Eimac announces

REPAIR KITS FOR
EIMAC TUBE SOCKETS

CODe SOFTWARE PACKAGE
FROM COMMSOFT

Hams who own Heath com
puters can send and receive
Morse code with the new CW89
software package from COMM·
SOFT. The program inc ludes a
spli t sc reen display, 4·99 wpm
operat ion, receive aulotrack , a
1(01).character pretype bufler,
10 user-oeunabre messages,
un ique break-in mode, o n
sc reen system status, d isk 110,
hard copy, and a versatile code
practice sect ion.

The CW89 program runs on
the Heath H·8fH·19, H·89, or
Zenith Z·89 computers under
HDOS. One disk drive and 32K
RAM are required. A hardware
interf ace, such as the COMM·
SOFT c aOEM, is also required.
A complete package consisting
of CW89, the Ca OEM, a com
puter interconnect cable, power
supply, complete documenta 
tion, and shipping is available.
For more information, contact
COMMSOFT, 665 Maybell Ave
nue, Palo Alto CA 94306. Reader
Service number 480.

BEACON EXPERIMENT
AUTHORIZED FOR 10, 18,

AND 24 MHz

FCC
Administrative Rad io Con 
ference, Geneva, 1979. The eK·
oertment is intended to permit

The Federal Communications amateurs to become familiar
Commission has authorized the with the characteristics of these
establishment of an exoertmen- bands, Simplifying the scheduled
tal radio beacon on the bands future changeover to amateur
10.100-10.150, 18.068·18.168, use, to improve amateur use o f
and 24.890-24.990 MHz, these these new parts of the spec
being the bands allocated for trum, and to prov ide data on
amateur radio use by the World sharing between d ifferent ser-
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vices. An important element is
securing data on propagation
under weak signal cond itions,
typica l o f natural d isaster sttua.
nons. It will be recalled that this
use is one of the major reasons
for these new authorizations,
the first in many years.

The experiments will include
two emission types, three oper.
ating modes, and two t ime
phases. Basic emission is un
modulated carrier (AO), inter
rupted each ten minutes for an
sse (2.8A3J) identificat ion and
announcement, th is occurring
at 2, 12, 22, 32, 42, and 52
minutes pa st the hour. An -

nouncement will be of the form :
" This is FCC authorized ex 
per imenta l station KK2XJM ,
Daytona Beach , Florida. a Sl
via W4MB. NelCt operation will
be repeated on MHz
starti ng on ." and will be
repeated.

Initial operations will be at 3
Walts ERP, on 10 MHz, corn
mencing about the first of Octo
ber. In stages, the schedule oe
pending on results, operation
will include 18 and 24 MHZ. later
phases will include operation at
30 Watts ERP, with sequencing
from band to band, someti mes
week ly, sometimes daily, as



needed to make optimum use o f
the bands for propagat ion ex
perimen ts, worldwide and to
spec if ic areas.

Licensee for the experiment
is Robert P. Haviland, amateur
call W4MB. The success of the
exper iment depends on par
ticipation by amateurs and SW
listeners, and on their reports.
Informat ion needed is date,
time, and location of reception ,
strength o f signal and of other
signats on the band, and nature

of t he receiving install at ion.
All report s will be acknowledged
by OSlo

In addit ion to recept ion re
port s , p roposa ls for spec ial
tests will be we lcomed , subject
to the limitations imposed by
the license and by regulat ions
for experimental stations. At
this t ime, there is no authoriza
t ion for communicat ion with
amateur stations.

Report s, requests for sebec
uree, and proposals for expert-

mente may be sent to W4MB at
the Callbook address, or to R.P.
Haviland, 2100 South Nova
Road, Box 45, Daytona Beach
FL 32019.

10 RULE CHANGES

On October 1, the FCC an
nounced a change to 97.84, the
rute dealing with identification
of an amateur stat ion. Section
(a) of 97.84 has been changed to
read:

" Each amateur rad io sta
tion shall g ive it s can
sign at the end o f each
communication, and ev
ery ten minutes during a
communication."

The change deletes the re
quirement for giving the callsign
of the other station at the end of
the contact . However, both cett
signs must be given at the close
of any communication involving
in ternational third·party traffic.

let me take a look outside, at
December in Maryland. Hmm...
" The weather outside is treez
ing, and the ATTY machine is
teas ing. So since you've got
nothing to do, call ca, call ca.
call CO!" Here we are again,
with the ho liday season fast
approaching. Las t year, I
described several gift sugges
t ions designed to g ladden the
heart of any RTIVer. By your
response, I see that this outing
was we ll appreciated. LeI's do it
again right now.

I'm going to start by telling a
story. Once upon a time, oh, say
about 1968, a company out in
Sterling, Illino is, Int roduced a
cord less hair tr immer to the bar
bers and beauticians. Featuring
a nitty little case which housed
a nickel-cadmium battery, it
dropped into a stand into which
a charger was buill . Convenient,
po rtable, and well designed, the
clipper was an immediate suc
cess in the industry.

The company then decided to
look around to see what other
uses this lit tle dynamo could be
put to. Not having any precon
ceived not ions, the engineers
added a re s i s tive e lement
across the battery and came up
with a cord less rechargeable
soldering iron. Not only the com
pany's own marketing people,
but also many others greeted
this new device with less than
total enthusiasm.

RTTY LOOP
Ma rc J. Leavey, M.D. WA 3AJR
4006 Win lee Road
Randallstown MD 21133

The original Wahl cordless clipper.

iron Is a lways ready, reaching
sol dering heat within seconds.
My iron qu ickly became one of
the most used tools in the shack,
whether tor revising a ci rcuit
board, f ix ing a plug, or using the
bui1t-in light to illuminate the re
cesses of a piece of equipment.

Since that time, the R&D
boys at Wahl have not stood
sti ll. The original iron took 12 to
16 hours to fully charge. This Is
fine if all you are going to do is
an occasional job or two. The
capac it y of t he iron, lully
charged, Is about 125 so lder
joints. So, if you have to hot -wire
a board or fix a Chip, all is well
and good. But there is no way to
build something complex, with
ou t stopping etter an hour or so
f or re charging . A " q u ic k 
charge" model was then mtro
duced , which charged to capac i
ty in three to four and one-half
hours. By dropping the Iron into
the recharger between joints,
larger jobs became more prac
tical. The latest development
along these lines came in 1977,
when the " Iso-Tip 60" was intro
duced. This one will charge in
only one hour, enough to keep
anyone happy.

Contin uing the search for in
novative uses for that nickel
cadmium battery, o ther items
have been added to the line. A
nifty little drill is available that
slips over the top of any of the
soldering irons. The drill holds a

Nonetheless, ln late 1971, the fine bit ideal for drilling out
Wahl tso-Tip cordless soldering holes in printed c ircuit boards.
iron was introduced. By mid- Automobi le battery charger
1972, the product began to cords and various so ldering tips
trickle down to consumers and and bits round out the por
we hams became the biggest table line.
boosters. For wol1l; ing on pr int- Thatn lce littledritl,bytheway,
ed circuit board s, espec ially Is a lso produced in a sell
with stati c -sens it ive co rn- contained version, powered ei
ponents, the Iso-Tip is hard to mer by a transformer from the ac
beat. Because It is not cc nnec- mains or an automobile battery.
t ing to the line, the possibility of Another l ine addit ion to the line.
passing through acharge is mini- When looking for a gift Idea to
mized. Sitting In Its charger, the satisfy the ham Involved In AnY
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The Wahl lso- Tip line.

or computers, this line may just
turn the trick. Prices range from
a few dollars lor a soldering tip
to under thirty dollars for the
basic iron with drop-In charger.
The curck-cnerce Iron Is about
five dollars more, and the drill at
tachment about twelve. Look lor
them at your local dealer, or write
to the Wahl Clipper Corporation,
2902 Locust Street, Sterling IL
61081. Be sure to tell them you
read about the Iso-Tip here, in 73
Magazine 's RnY Loop.

In the market for something a
bit more, shall we say, meaty?
How does th is strike you: a hard
limiting FSK demodulator, capa
ble of handling 17()., 425-, and
85().Hz strnte: of interfac ing with
2O-mA or 6O-mA loops or R5-232
orTTl·levellogic; with autostart
and bujtt-in tone keying; all in a
case two-thirds the size of th is
page and costing under S25O?
Well, it strikes me just f ine, and I
call it (or more properly iRl calls
it) the FSK·500. This oemccuta
tor looks like the way to go for
tile ham looking for a compact
but effect ive unit for a modern
RnY stat ion . Next month I will
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go over this beasty In detail, but
il you want to pick one up now, I
am su re that the lo lks at iRl
would be happy to obli ge. Drop
them a note at iRl , 700 Taylor
Road,Columbus OH 43230. Oon't
l or get to plug RnY loop, OK?

Now, let's look at a new RTTY
activity. The Chica go Area RnY
Repeater Society (CARRS) has
announced its first RnY Art
Con test. Running from Novem
ber 1, 1981, through February 28,

1982, the contest seeks new
RnY art. All entries must be
o r ig inal t o licensed rad io
amateurs and their immediate
lamilies and must not have been
transmi tted before Novem ber 1,
1981. Entrants must supply one
unsp liced l ive-leve l tape and
three prints lor each entry sub
milled. Form at specifics In
clude no limit on running time
and a maximum of 72 charac
ter s per line. Entries must be
com pati ble with machines run-

ning "oownenut-cn .spece."
Each line should be terminated
with a m inimum of three tunc
nons: CR-l F-l TRS sequence.
Entrants agree that the submit
ted p icture(S) may be used, du
plicated, and published for any
purpose by CARRS.

Judging will be by the CARRS
Board 01 Directors and will be
based on originality and tech
n ique. The winning entry will
earn the winner a recond itioned

Teletype" ASR-33 complete with
modem, FOB Ch icago. send en
tr ies to Howie WA9KEK. 1752
North Austin Avenue, Chicago
Il60639.

As I mentioned a few para
graphs ago, the FSK·500 will be
on tap for nex t month. Never one
lor organization, I might just
scrape up another item or two
you' ll have to wa it and see. You
never know what m ight turn up
here, in RnY l oop.

CORRECTIONS
Several readers have pointed

out a potential problem using
my program for transmilling
and receiving Mor se code with
the TR8-80 teverr, appearing in
the Septem ber issue (" TR8-80:
Your Electronic Brasspounder'').

II the program is to be used
only lor transm itt ing code from
the keyboard without lirst con
nect ing the 1NS8255 interface

represented in Fig. 10 (page 94),
the program will lock up within
the downt ime loop between
memory locations 4607h and
461 4h of Fig. 3 (page 91). Th is
pro blem may be solved by sub
st ituting a J P TX statement for
the CAl l SKEY statement ap
peari ng at memory loca tion
4583H. The resu lting li ne would
then appear as:

4583 C34047 J P TX
;Jump around SKEY

If at a later date you wish to
utilize the receive program, the
statement may be reinserted
wi thout any difficulty.

I have failed to provide the pin
connectio n of pin 6 o f the
1NS8255. Th is pin is the chip
select, and lor my purpose I
have t ied it to pin 7, making the
chip always selected.

There have been inquiries as
to whet her I have modified the
progra m lor level II. The modi
f ied program has the lollowing
improvements made to it:
_ The buffer space is c leared to

prevent a garbage, end o f buffer,
f lag from being insert ed.
_ The video sc reen is c leared on
progra m entry.
_ Return to BAStC is allowed
from the program.
e rhe op era to r i s given a
prompt for message entry.
• Program is written in Assem
bly la n gu age u s in g Rad io
Shack's Editor/Assembler.

An yone interested in obtain
ing a sourc e li sti ng may write
to me.

Donald C. Downs NIAGX
1705 S. 5 Street

Marshalltown IA S01 58

f~C.9i:j INC.

BEEPER III

SCANNER ACCESSORIES
FREE LITERA TURE

501-623-6027

ONE, INC., RT. 7, BX257 ~"

HOT SPRINGS, ARK . 71901

POLICE CODE

BP·3"' : cne. cable. s '.nd• •d .·pin
eonn«tors _ , $39 ,~ ppd
Bp·3B;sam. as above, w,thout con-
fleCtOOS S36.~ ppd

The Prolesslonal Touch
Comes to Amateur Radio!....._._.._,-_.. """""""-- .--..--_..'._, _-_._ ....- -,--- ,"",..• _ ,.. v~ _'.01 ....

._w'. - ..",.....' .~ , _. ",.._. 'I '

..., -'''' ...... "'" . ' ~. '... p. ,."' -'''' ,",..", -.- ... ,. ,,,. "....
00 "", """ __,... " " '. """" r_.'", ..- ,,".'.--..,"' -.- -.,_ ,,' v_ ' _

.r,:.;"'._ CtoOI-..... ... _-_ ..,-'. <>00 _........... ..__.•__ • h,,_ n • •
BP.3C, eucuu bOafd o n,!; 10' , "'13>. n -o _ '-.. _ .. _ ..cu$lorn 'nsl.llatlOfla. . . . __e- _ '

All _ ..... ,,_"'e<:! _ e.tty . 110 <ley llm' le<:! n,y w.
*"'lI FIRST CUSSII l\lSUflEO _ ... Pfl£PAY .....ppono 1n .1>e U S. OM....
_"... ,,..,,e<:! 01010 _ ..,.",. plea.. _ 5'1'o"'~ ,• • . C/'Iec ~ 00 ....,.,..,
oodolo' only. Ie

3148 nert Drive, ...
Dayton, Ohio 45418

MODel II

'611 00 DISCOUNT
Off list

64K 1 DRIVE $3288.00

TRS-80®DISCOUNT
BUY DIRECT

We corry the f u ll l ine of TRS-80 Campufers . All

other softwa re . furniture, a nd accessories at dis

coun t from cata log price . We stock most i tems

to a ssure you fa st delivery a n d save you m o n e y .

WRITE FOR A FREE CATALOG

1-800-841.0860 Toll fr•• Ord.r Entry
MICIIO MANAGEMENT SYSTEMS. INC .

0 1l'1. MO . 1 3
O()Wf.IIOWN !'\AlA $HOPf'lNG CfMIU

115( 5KONO AVl 5.W. ... 3 13
CAMlO, GlOlIGIA 3177t

GA • ek l'()lll """ON~ NO . (' . 21 ' " ·7120

MODEL III

26.1061 4K 1.. •• • • • • ••609.00

26-1062 16K 111.. • • •• • • 849.00

26·1066 48K III

2 Drl ...... RS232 ••• • • • • 2069.00

t"'9"' _ •.,..,;" 5 I . U 5."' .

73 Magazine . December, 1981 193



OSCAR ORBITS
SATELLITE NEWS

UoSAT-OSCAR 9 launched
Satellite enthusiasts now have another " amateur" bird to chase.

UoSAT, a Brit ish satelli te that combines research and amateur ap
plications, wa s successfully launched early on the morning of Oc
tcber 6. Listeners were able to copy a si gnal from UoSA1'$ two
mei er beacon, start ing w ith the f irst o rbit. Once aloft, the satellite
wa s dubbed the " UoSAT·QSCAR 9 spacecraft ."

UoSAT is not a communications satellite but it will be transmit
ting on a variety of amateur frequencies. For a more complete
descript ion of the satelli te' s capabili ties, wh ich include slow-scan
television, see " Phase III and Beyond" on page 96 of the september,
1981, issue of 73.

OSCAR 8 Still Flying High
Despite the demise 01OSCAR 7, hams are st ill communicat ing via

satelli te. Recent accomplishments made via the OSCAR 8 satellite
inc lude the f irst mode J Worked All States Award which is credited
to WA6GVS. Following on his heels, W7UFE completed mode J
W.A.S. In doing so, he has become the first person to accomplish
WAS. on each o f the satell ite modes, A, B, and J.

The OX scene wa s busy, too, with a reccro-eettrno mode J aso
between W4AUZ and GM4IHJ. Details about tracking OSCAR 8 can
be found in th e November issue o f 73.

Phase III looking Good

Plans are being made for the launch of Phase IIlB, a replacement
for the m-teteo original Phase III satellite. The thi rd test of the Ariane
rocket was a success, representing a tremendous breakthrough
after Anene's fa ilure on May 23, 1980. AMSAT officials are preparing
for a Phase IIIB launch in the fall of 1982. For more details about the
Phase III program and other aspects of the amateur satell ite service,
contact AMSAT, PO Box 27, Washington DC 20044.

An error crept Inl o the calculation of the OSCAR orbi ts published
in the October and November issues of 73. As a result , the equatorial
crossing Umes are incorrect. Hopefully, the December predictions
represent a great improvement in accuracy.

Selling 73 Magazine, the ham radio magazine
that oilers quality and quantity, brings the
ham into your store. Once through the door
you can sell him anything.

Our dealers are telling us that "73" outsells
them all .. .so call today and join the dealers
who make money with 73 Magazine.

ORBITAL INFORMATION

For information on selling 73 Magazine
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7.-5 ,00
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16900
1.9,00
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.9,00
.900
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1.00
aa.cc
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85.00
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11600
UOO

16900
.. 00

16900
.100
>000
15,00
1000
7500
>0 .00
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Slep Electronics eo",p;lu,
P. o.BOX lOO,1fW'( 441, DEPT. 73
OTTO, NORTH CAROlINA 28763

SLU MAlL-ORDD. srECJALS

'lMI'AY 5Hlf'I"ING TO 50 STATl.5, Af'O . fl'()....MA!>TU1 CHARCL Yls.AOR 0I.CIlS AJ:;..
Cll'TlD. SAY'( MOl'oIlY IY QROlltlNCo TODAY AT THl.5f. LOW DI5C.Ol1"lT I'RICl5
_ITt OR f'ttl)N: au. sur AT 100l-51.-·7519

_nc
51S AJlC«»Y. 100' Iow llCVI:
~OMNCDIGITA.L XCVI:
5IIOOUTA DIGITA.L KCVI:
.... I-UlCU.lSI.N.AII ANI'
U51'1S5UAAGQSY
U5ou.wu:riS~6. S80
180l'iS~.S80

1 15I'C MlCRCll'HCINl. COIlCOROWJ1'l.UC,
117 FILTlR SOOHZ. 5.6. 515
118 FILTlR 18KHZ. 5.6, 515
1 19F ILTtR 150 HZ, 5.6. 515
HI MOBIUMOlJIlT. 515
H J NOlSlN.ANKtR. 515
Z1.- AUDtO CWFILU R, 515
116CRYSTALCA\.8RATOIl515
117 ANT1N'IIA l\HR
118 ANTlNNA nN.RI5W1t &RIDCL
119ANT1.NNA nNA 1KW
1M 5I"Lt041"110ClSSOll
11.IllCTRUM*tfOR 1M
1.JRlMOU VfOs.46(l1oW1
181nLTlR 150HZ 5110
183RtMQUVfOSIO
185 nLTUlSOOHZ. sao
189M;)15l8LAl'«LJt. sao
I 115 DCClRClIt &R!.AXU: 51S
II"ODCCIlCUlBltUdWl~. sao
6015 U.TRAM.o\TIClC.1nR. Dl.JAL f'ADDU
670SlNGLl f'AODU lC.1nR

"""nOHfKCW I1V
110AHfKCVI: I1V
151A ZMAC/ l1Y KCW
. SI A LI'iF KCW ACll1Y 5I'f.ClfY FREQ
5S 16M KCW AC/ 11Y
ISA 1M FMMOBlU
190A 1M FM/!>S11 M06IU
1AT HANDHUOWI THTOUCH TONE

· I'S-I 5 rJ5 110. no
1'S-10riS 110. WlTMCAIlU
1lI'·1 NlCAD HSMA,lAT
1lI'·3 NICAO 15()MA, 1AT
1lI'•• AUl.AL.N CASlIll'-<I
IlI'.SNICAO USMA. 10,IV 1AT
0 ·1 COCLHCo'AN 1'S-10. I'S- 15
cr· I ClGAAlmUGt1TlR COll[)o'f'UJ(; 1AT
DC-I DCOI'f'ACJ( 1AT
lX·11W.AYIOX 701 . 110. no
fl.-30 , ..TlR 551 f'A5511No1) 730
fl.·U,,,TUICW110A
R.·u,..TUlAM 7JOA
fl.""' .55KHZ55I'..TlR no
HM-8 MIlU WfTClJ« lNCODlR
HM-9 5t'lA1l1l1 M1lC.11AT
HM- l 0 SCANNI"IGMIIU. 190A. lSA, no
5M-5 USl MICROI'HONl. 8 MN
~

TR-71DR.7 DIGITAL lRANSClIVlR,lATUT I'RODUCTION. UST $ I ,S99 00 $ 1,38 5.00
1'S-71'OWER SUI'I'lY I IG'lloY 169.00
N8- 7NOlSlN.ANKtRTR.7 81.00
Sl.-300, 5L·5oo. 5L·ISOO, 5L-.OOO. 5L·6000 FILUR5 'OR TR ·7 , ORR·7 lA, 55 ,00
' A -7fAN 19.00
RY.7 RtMQUYFO 17S00
MS--15/'lAKtR U .OO
51'.7S5I'UCHI'ItOCUSOR IU.OO
CW.75 lUCTRONIC 1UTUl. 11,00
1'·15 f'ttl)N: rATCH 71 .00
LA.7 P'HClt« LN -""'"S1Ul .6 00
_ 17ooT'I"NtR 11(W 160-IOM 31100
MN-7S 1\J'oIUl100w 160-IOM 131.00
a.lOOOIA.L.U'l . , I _n,_noo 19,95
CS-1 RlMOUCClNTltOlllDANT1.NNA !>WlTCH 158,00
lV.UOOU'LOWrASSnLTlR 11,00
lV.lOO H.f'. t«.HI'ASS f ..TlR fOR lOOOHM TWIN I..JN[ 15,91-
TV-ntV t«.Hf'ASS,..nAfOR 75OHMCOAK 1591-
F..TlR5 fOR DRAJUR..tC R£CtMJ; fl..1SO. fl.·SOO.R.·I SOO.EACH 5500
R.71DQ.1 DlGlTA.L RtADOUT REClNlR. 0.30 MHZ. CLNtRAl- COYUtAGl. UST
$ 1.~9.oo 1.35100
H5-75HlAD5lT Tll;-1OR 11·7 1995
R.71Tlt.1 CAIIllINTtRf AClI(IT 19,50
N8-7A I'lOISl ll.ANl(lR R·7 11,00
7077 DtSK MICRCll'HCINl WII'l.lJC, TR-7 .500
THlTA 10001: MICROl'R0Cf.55OR CONTROUW COMMUNICATIONS URMINAL.
WORI(5 WlTH ANY AM AUUR RAOIO lN5TALLATION 965.00
TR-910VlDlOMONITOR 165,00
DRAlC.1 lSR-1. SAUUITt TV REClIVER . DIGlTA.L RlAO-OUT EARLY
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Electronic
Distributors

Pl ul Wiegert W8TH
1205 E. Franklin Street

centenllle OH 45459

elements on each band. An y
data wou ld certainly be apprec i·
at ed. r euex labs does nol have
data on this old a beam. I will
cover an y duplication costs If re
quired and postage. Thanks lor
any help.

I need manuals/schematics
for the following un its: EICO 752
dc power supply, Standard Com
munications SR-C803L VHF FM
transceiver, Tr iplett 3434 TV·FM
sweep/marker generator, and
Clegg HT·146 a-meter handle
talkie.

I would prerer to buy, or copy
and return your orIg inal, eepe
crany on the HT-146 as Clegg
does not have an orig inal. And
does anyone have a battery for
the Clegg?

John E. Carter WB4HL2
2622 Rolling VIew Drive

$myme GA 30080

THE NEW LOW COST
AEACONTEST
KEYER MODELCK-1
WILL MAKE YOU
MORE COMPETITIVE
THAN EVER!

5129.95
SUGGESTED AMATEUR NET

HAM HELP
I would greatly appreciate any

inlormatlon (schematics, ser
vice manuals, performance im
provement. etc.) on th e follow
ing equipment
a) Clegg Thor 6 transce iver;
b) Simpson Model T mar ine
transceiver;
c) Konel Gemlnllll marine trans
ceiver;
d) Johnson Ultracom ;]G.so.MHz
FM transceiver;
e) Lafayette PB.50 3O-50-MHz
FM receiver.

I will copy and return manuals
and refund postage costs .
Thank you.

O.ry B. Truatle WB8SPV
424 Franklin Ave.

WlIVsr1y OH 45890

CONTESTI

• Automatic Serial Number Generator From 0 1 to 9999.
• 500 Character Soft Part itkxled III Memory That Can Be

Divided Into as Many as 10 Messages.
• Exclusive AEA Memory Editing Capability.
• 'TWo Presettable Speeds With Fast Recall Plus Stepped

variable Speed Selection,
• Iambic Operation From 1 to 99 wpm and Complete

Woighting Control.
• Exbeme R.F.lmmunity, Will Key Any Modem Trans

ceiver. Operates from 12 + 3 VOlts D.C.
SEE 'fOUR FAVORITE DEALER OR CONTACT

Advanced Electronic Applications. Inc., P.O. Box
2160, Lynnwood. WA 96036. Call200f775-7373

A Brings you the
Breakthroughl

Help. help! We have a Telrex
beam, Model T8& 308, and need
any Informallon available on
assembly cetaus to parmi! cor
rect operation on certain fre
quencies. It is a tri·band beam,
traps and all, apparently two



KAHANER REPORT

-
TR·n30 from page 27

doesn't help matters muc h,
but under most dayli ght
conditions. the display is
pretty hard to read . The
other two problems I en
countered involve the scan
ning ci rcuit. There are an
awful lot of 5-k Hz split
repeaters out there now,
and it would be useful if
the band-scanning circuitry
stopped with the discri m
ina tor centered. There are
cu rre nt ly only two rigs
ava ilable that offe r th is fea
ture (that I am aware of)
the Azden and the KDK

LatTY Kahane, WB2NEL
PO Box 39103
Washington DC 20016

CORRECTION

For those 01you who wrote 10
me about my column on ccmoe
tition toe AT&T in the local and
Iong.distance market toct., 81), I
noticed the error also. seven
digits comprise a local phone
number, not live as mentioned.

STALKING THE WILD BUCK

The buck never stops any·
where in Washington. It just
kind 01makes the rounds.

The FCC complains it lacks
the power to do Its Job. It says
the Communications Act 01
1934 Is too out of date 10 allow
the Commission the legal lee
way It needs to cope with our
new technological age. The Act
never envisioned mill ions 01 prt
vete radio users, large numbers
of radio and TV sets, and an era
where Information would be a
money·maklng , fa st ·trading
commodity like rice and wheat.

According to the FCC, the Act
doesn't give it permission to pull
licenses 01vlolalOls- they must
trek through lengthy court pro
ceedings-or set minimum stan
dards for receivers making them
less susceptible to interference.

Congress, on the other hand,
has tried to rewrite the Acl every
session for the last 10years, but
so far has only succeeded In

2025. Finall y, for some rea
son the rig scans much
slower in the memory-scan
ning mode than in the band
sca nni ng mode. It should
be easy to speed up the
scan rate; the first perso n
to come up with a good
mod is guaranteed an art i
cle in 73!

These last two points are
pu re ly personal o p inion,
and others may never com
pla in. The dim d isplay is
a nother matter and has
plagued a lmos t every two
meter rig I have used . It's
time for the industry to

•

t acking o n some sa te l lit e
amendments in the early 19608.
In addition , Co ngress com
plains that the FCC doesn 't use
the powers it does have under
the Act and is afraid to flex Its
muscles fearing some court will
overturn the administrative eecr
eions. The bickering is boring.

During the peak CB surge of
1977, the Commission logged
more than 110,000 Interference
complaints. About 85% were
tra ced to CBers overload ing
nearby TVs or assaulting them
wit h harmonic radiat ion. Since
then, the average number of
complaints has never dipped
below 80,000 per year. And
that's half the actual count; the
FCC estimates that that figure
represents less than half of in
terference incidents.

Aga in the FCC laments that it
doesn't have the legal right to
set minimum standards for TVs.
Congress doesn 't amend the
Act , so nothing happens at all.

But although the FCC sup
posedly wants that power, and
some others, it's not helping
Congress to rect ify the situation.

In 1978, the FCC launched an
inquiry Into Interference. It was
to be the final word on the sub
ject. Part of the reason for the in
vestigation was to present Con
gress with lacts about mterter
ence so when the time came for
It to tackle the problem, the raw
makers would be well prepared.

The unfiniShed 3-year-old re-

correct this problem. I'd
like to see a blue disp lay
like the one on the Ts-B30S,
with a dim switc h for night
time dri ving. I reali ze that
it would be expens ive, bu t
the ultimate solution might
be a light-sensing circuit
like the o ne fou nd on the
IC-701 .

Conclusions

Simply stated, the Ken
wood TR-7730 is one of the
best two-meter FM rigs fo r
mobile opera tion I have
used. I have used rigs that
offe red more features, rigs
with better receivers, and

port, broached at a recent FCC
meeting , stated : " Minimum
standards for receiving equip
ment might be necessary ," It ct
fered no details, no technical
standards.

FCC commissioner James
Cuello angrily referred to the
sparse report during the June 17
meet ing and said: " There hasn't
been any movement since 1978,
and the lnterterence is getti ng
worse. How many more years do
we need?"

The Commission wanted to
present the report to Congress
in response to several recurring
bills to regulate TV suscept lbili·
ty to interference. Congress
asked for FCC comments and
guidance and th is report was
supposed to supply It. Said
Ouello: " And what do we tell
them ICongress1?"

Commissioner Anne Jones re
sponded sadly: " let's start with
an apology."

Even though the FCC Is sup
posed to know more about com
munications than any other gov·
ernmental agency, their input to
Congress in this case appeared
minimal.

This year, Congress seems
closer to revamping the ccmmu
nicat ions Act than during any
other session. Although most of
the bill-commonly referred 10
as the Domestic Telecommuni
cations Act of 1981 (&898)
deals with common carrier and
broadcast matters, some provi
sions affect hams, CBers , and
other private radio licen sees.

Now that the bill heads for the
Senate floor, t he FCC has
Jumped up and put in it s 2 cents
worth. If the FCC suggested any

rigs with brighter displays,
but I have yet to test any
th ing tha t comb ines the fea
tu res, performance, com
pact size, and reasonable
price of the TR-7730. For
home use I might prefer
something with more mem
ories, like the new KDK, the
TR-7850, o r the Azden. For
install ation in the small cars
that Ame rica ns are wont to
buy, the TR-7730 is sublime.

For more information,
c o n t a c t Trio-Kenwood
Communications, Inc., 111 1
Wes t Walnut Street, Comp
ton CA 90220. •

courses for Congress to follow
during t he writing, the rew
makers certainly didn't pay that
muc h attention . Some FCC
su ggest ions- called amend
ments-deal with semantics,
others with substance.

Without going into the bill's
details, here are some FCC
amendments submill ed to
Congress:

• Give the FCC permission to
employ volunteer amateur radio
operators to administer tests to
those seeking licenses 01equal
or lower rank.

• Allow use of volunteer
hams and CBers to monito r air
waves fo r violations.

• Perm it aliens to obtai n op
erator licenses.

• Allow elimination of CB li
censes.

• Allow suspension of Ii·
censes of those who aid and
abet violators.

• Allow the FCC to issue
cease and desist orders In
cases of safety.

The FCC proposes many
other items, but these most di
rectly impact hams and CBers.

You might know th at the FCC
doesn 't need Cong ressional
mandate to perm it volunteer Ii·
cense proctors. General class II·
cense holders and above now
administer tests to Novice
hopefuls. Nor does the FCC
need permission to allow aliens
to hold licenses. It does that
now in some cases.

So, why bother? For one
thing, a bill reassures the FCC
mat it really has all that power.
Secondly, the Act ties it all up in·
to one neal bundle, and the FCC
doesn't have to take it upon
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LATEST RECIPROCAL UCENSING AGREEMENTS

Here's an updated rec iprocallicensing/operat lng list :

LATEST THIRD-PARTY AGREEMENTS

The FCC issued an updated third-party li st:

Also, ITU headquarters in Geneva, station 4U11TU

Argentina
Australia
Austria
Bahamas
Barbados
Belgium
Bolivia
Botswana
Brazil
canada
Ch ile
Co lombia
Costa Rica
Denmark
Dominican Rep.
Ecuador
El Salvador
Fij i
Fin land
France
Wesl Germany
Greece
Grenada
Guatemala
Guyana
Haiti
Honduras
Iceland
India
Indonesia
Ireland
Israel

itself , administratively, to
change any regulat ions.

No one knows if the bill will
pass, even though it seems well

Italy
Jamaica
Jordan
Kiribati
Kuwait
liberia
Luxembourg
Monaco
Netherlands
Netherlands Ant.
New Zealand
Nicaragua
Norway
Panama
Paraguay
Po,"
Philippines
Portugal
St. Lucia
Seychelles
Sierra Leone
Solomon Islands
Spain
Surinam
Sweden
Switzerland
Trinidad & Tobago
Tuvalu
United Kingdom
Uruguay
Venezuela
Yugoslavia

on Its way. However, lf It speeds
towards the president for his sig
nature, there's no guarantee
that Congress will slow down

Argentina
Bolivia
Brazil
Ch ile
Colombi a
Costa Rica
Cuba
Dominican Rep.
Ecuador
EI SalvadOl
Gambia
Ghana
Guatemala
Guyana

and considef' the FCC proposals.
At p resslim e, the Senate

unanimously passed bill 5-929
wh ich g ives the FCC absolute
authority to set minimum stan
dards for TV sets and other re
ceiving equipment. Titled Ama·
teur Radio Service and Private
Land Mobile Service s Act of
1981 , the bill won't apply to ex
isting equipment.

Other sections; License terms
raised from 5 to 10 years, hams
and CBers permitted to monitor
the airwaves in their own servic
es for vio lators, and hams may
administer li censing tests.

The bill passed the Senate on
ly after it added an amendment
giving the FCC permission to
eliminate CB licenses.

Haiti
Honduras
Israel
Jam aica
Jordan
Liberia
Mexico
Nicaragua
Panama
Paraguay
Po,"
Tr in idad & Tobago
Uruguay
Venezuela

FCC chairman Mark Fowler
lobbied for and received the last
concession. He wants the Com
mission out o f the CB licensing
business and claims the move
will save the FCC more than $Y,
million a year.

No one is sure If that bill will
pass either.

Note the word ing in each blU.
Each g ives the FCC permission
to do all these new th ings, but
doesn't force It to do so.

Perhaps it doesn't even mat
ter. Each side has exce llent ex·
cuses for not do ing an ything
and neither wants to Jeopard ize
that sa fe po sition. Make no oecr
eicne. make no enemies.

And the buck Just keeps on
passing.

LOOKING WEST
A HISTORY OF KIT7JA

A Oin from DeIc:o

The SBARC 2-meter repeater had
Iia humble beginnings aa a portion01
• gilt 01 lurplus Motorola radio
equipment don.ted by Delco Elec
tronlca. The equipment consllted of
IINO l5O-MHz dish antennas. All of
the abo¥e was Immediately ac.ttered
throughout the county, with the m. ·
Jorlty winding up In the garage 01
WA6QOO on PallladeS Drive.Thll ar·
rangement made It rather dlfllcult lor
D.rryl to put cara In hla gar.ge, con
alderlng that a cert.ln Individual had
a Progresa-u~ . utopatch and •

Jukebox 01' t lNO atashed thera as wel l.
The d ishes, and a lot 01lhe less4m
medlately-usable ge.r, wound up In
lhe backyard 01 Sonatech, roe, wont
aTH 01 WBeADV, WA6OQl, and
WA6L.WJ.

•
Bill Putem.k WA6ITF
clo The W••tllnk R.dlo Networlc
Suite 718
7CUB Hollywood Blvd.
Hollywood CA 90028

A CHRISTMAS PRESENT:
SANTA BARBARA'S

SUCCESSFUL REPEATER

We begin this year's Chrlsl
mas speclai with a true success
slory, the story of a two-meter
repeater located near the city of
santa Barbara, CallfOlnla. What
pUt, tttis system a cut above the
rest? Think In terms of other
stOlles you have read in this eei
umn-stories depicting the rise

and fall of other repeater sys
tems. Atso remember that the
z-meter FM scene in southern
california has never been very
stable. Rather, It's tecuoneuzed.
Where else In the nation are
146..341_94 and 146.161.76 still
simplex channels for the most
part? Yet the WA8ANW repeater
has survived and prospered. Not
because It's away from Los
Angeles proper, but rather be
cause things were done right to
start with. Here Is the story as
told by Jay Hennigan WB6RDV
in the June, 1981, Issue of Key
KIll(, the monthly newsletter of
the Santa Barbara Amateur Ra
dio Club.

catlooa __ scouted out. with the
lInal locatlon picked as thecity radio
l ite on La....gl. Hill on the Mel .. One
thing the city requited wal a atete
ment by a licensed civil engineer thai
ocr tower, Identical to several other
lowera Inat. lled by the city at the
same location, would /'101 fall down.
Thla survey was provided lree 01
charge by Dave Harris, lather 01
KA&OFZ. The next question wal one
01frequency.Some people within the
club lelt that our repeater should be
on a "common pair" euch as 146.341
.94 or .161.76. In those daYI , 99-plul
percent of amateur 2-meter gear was
crystaJ.controlled, which IltSUtted In .
conflict between ha....ng the repealer
on one 01 these "common" lteqU8()
clee, making It avaUable to moll
amateura passing through town, and
the refusal of several hundred south·
am calilomia FM pioneers to give up

WI... to Put It? .94 and .7e . s l implex frequenclel .
ObvIously, .ucn • generous gllt The club looked Into eeveral other

w.. destined 10 bec:orTII' • 2-meler palra and eventually. tape reeoroer
tepNt.... The only remaining quea- waa Inl talled at the l ite 10 lIaten 10
tlons W8fe at what location and on twodlllerent lrequenciel as poeslbil·
what lrequency. Several physical 10- IUe. (146.19 and 146.22). The eetec-
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lion was 1046.19, haYing the least co
channel inlerleft""ce, and a sanction
wasreceived from the Southern cen
fornla Repeater Association for ilS
use. The clubnow had a rceeuco and
a Irequency. Ali lhat was needed was
some personpower and a license.

Ii. Tute of Root a-
In the good old days, licenSing a

repeater was about as much 01 an
ordeal as licensing a nuclear power
planl Is today. The FCC required
numerous drawings, sketcnee, sene
meuee. and calculations, and II
seemed as II tl'ley _e &adly lacking
in lhe people needed to review and
process all 01 this material. A thick
packet wassent toWashinglon bythe
club's techniCal commillee, and as
we waited we were not Idle. The
duplexer, antenna, and tower were
ordered and received, along with
some 75-Ohm hamllne, which was
deflnilely not ordered. A call to the
manufacturer revealed that It was
their gool. UPS and the postoflice re
lused 10 cany the stull back to LA lor
exchange, allhough it would and did
l it In the back 01a VW. Winnie, now
KA60FZ, ran II down to LA lor ex
change. After whal seemed like an
eternity with no word lrom the FCC,
K6Yx. our then-trustee, called on
them in Washinglon (in person) and
was inlormed Ihat the license had
been processed with a call 01
WA6ANW. The ioentifier was pro
grammed and the repeater was tes t
ed . When the license arrived in the
mall. it had the call 01 WAllANW and
the rool-beer bolt was born.

Out of Con1n>l
Although we now had a working

repeater, there was no way to control
it. The club had inslalled a lelephone
Une al Ihe slle lor a dlal·up centro!
system, but no such conlrol system
had been built. The trustee stated
that if lherewasnocontrol system by
January of 19n, tre repeater would
go otllhe air. WB6RDV and company
worked feverishly on New Year's Eve
and came up with a dtet-up control
system. NO lone decoders were
available at Ihe time, so the control
codes conslsled 01 dialing an
unUsted phone number. One call
would lum the repeater olf and the
next call would tum it back on. Every
so often, the repeater would myste
riously go olf the air due 10 someone
dialing a wrong number. This "tem
porary" control system was upgrad
ed with Ihe addition of some touch
loneT'" decoders to give a more
positive oo-and-ofl command, and
was to be replaced when lhe new
cactus·style control system was
compleled. Parts were ordered and
meellngs held with Alan Burgstahler
WA6AWD, who agreed 10 sell us
blank PC boardS and plans 10 build
Ihe sophisticated control system
that we have today.

The boards were larmed out 10
many ene members fOf drilling and
stuffing With parts. The temporary
control system, it seemed, was going

10 be ralher permanent as progress
on completion of the new control
system wasexceedingly slow. A new
receiver was donated by Dean Dods
WB61YW and Installed to cure
several problems which were cever
oping With the old tube-type receiver.
I! became evident that lhe newness
was wearing ofl and several COffee
live maintenance llems were neces
sary. Our new ant8flna was laken
down lor repairs and the duple~er

had one cavity go bad (Which was
eent back to the manulacturer). ln ad·
dltlon, the city was In the process 01
eltpanding Iheir building right over
the area where the repeater was
located. A work party retrenched the
antenna cable and lhe repeater was
moved to a wooden pallel about 10
feel from Its lormer location. The
erectrrc power and telephone line
were brought ou t by ex tenetcn cords
draped Ihrough Ihe bushes, and the
..temporary" control system was still
In operation some three yean later.

The Housing Crunch

II became obvious that some sort
of permanent structure would be nec
essary to enclose the repeater.
SBARC went to tremendous ettorttc
build a very rugged plywood bolt
large enough to enclose lhe repeater
and duplexer. The box was delivered
10 Valley Telecom, Inc.. the new busl·
ness 01 WB6RDV, and II is still there.
In the interim, the city had agreed to
provide a separate building for the
SBARC repeater. At some time duro
Ing Ihls period. the WR6ANW
callsign eltpired and the new club
call of K6TZJR was programmed into
the repeater.

The New Machine
As Ume look its loll on the older

equipment and more frequent repair
trips became necessary, it became
OOvious thaI the good old root-beer
box might not stand up during an
emergency. In addition, the club
wanted teeuses such as autopatcn,
A cressrocte fund raising was spear
headed by WB60BB and N6CPN and
the club ordered a new en-ecne-erete
GE repeater. The pace picked up on
completion 01 the cectus ccotror
system. The new machine arrived
and was installed in its new house,
originally without the new control
system. FCC rules had relaxed.
allOWing automatic repeater control,
and the temporary control system
was laid 10 rest along with the origi·
nal repeater. The cectus controlsys·
tem, finally complete, was installed
along with a 4<W-MHI control receiver
and temporary autopatch on loan
Irom W6YJO. The new control sys
lem lunctloned well lor a time but
was damaged by a nearby lightning
strike during a storm. We are current
Iy operating under automatic control
once again.

The Fulurw
Most of the problems wilh the ceo

Irol system have been repaired anda
new, more sophisticated autcpatcn

Is In the design stage_ The repeater
now has lull battery standby power
as well as standby ac power provided
by the city generslor. The new con
trol system is expandable to lulfill
lulure needs, and the basic repeater
has proved to be a very relisble
machine. The SBARC repeater lUnd
is still attemptingto recover fromthe
purchase of the new machine, and
fulurelmprovements will be made as
lunds become available.

CHRISTMAS IN THE CITY OF
THE ANGELS

I guess you all know that this
is a special time of year. Even
here In los Angeles, most of the
major thoroughfares are alive
with holiday decorations and
the spi rit of the season Is In the
air. Also, on the air. Shortly, it
will be time for "Operation San
ta Claus 1981:' In which erne
teura from all over the area take
their portables and hand·helds
Into local hospita ls so that
children co nfined In those in
sti tu tions ca n get thei r chance
to communicate with JOlly Old
St. Nick.

We have written about this
topIc before. We told you how it
was started more than 20 years
ago on t he o ld Mt. Wil so n
WA6TDD repeater by W6AO P
and K6SJJ , among others, and
how this event has withstood all
forms of adversity over the
years, Including some organized
jamming in recent t imes. No
matter what, "Operation Santa
Claus" will happen. II 's become
as Important a Los An geles area
tradition as the decorations
along Wilshire Boulevard. It will
happen again this year, and it
will succeed again this year.

Most hams belong to one or
more radio clubs in their area. I
wonder how many o f you have
ever thought of undertaking a
project like "Operation Santa
Claus," but failed to bring the
idea to the attention of the rest
of the members. True, it's a lot of
work. vcu can't expect 10 start
on Sunday with planning and be
ready to ro ll th e lollo wln g
Wednesday night. The logist ics
01 this kind of operation are
such that very careful conejoer
etten must be given to every
detail. The obvious f irsl step is
to make contact with the bospl
tals In your area and simply of
ter the concept. Since this might
be a bit of a lob In itself, do give
yourself ample lead time. Righi
now is a good time to plan for
next year. The hardest part will
be reaching the proper olficial
with the power to make a ceci-

eton. Vou may have to work
through an intermediary, but If
you've got the tenacity and can
be convincing enough, you will
probably get the green light. A
good argument in favor of the
project Is the longevity of the
los Angeles area operation.

Next, you must select your
operating mode. Here VHF and
FM are naturals. This Is because
of the li ghtweight portabilily of
equipment and the fact that no
connection to power mains is
needed . Avoid hand-hel ds
unless they are equipped with
external speeker-rnrcrcpnones.
Many of the kids you will visit
may not be ambulatory. As you
know, using a hand·held while
lying flat on your back Is not the
easiest thing to accomplish
even lor the trained operator.
Now think of trying 10be station
in control for an Invalid child
who has never betc re seen a
hand·held. If you don' t have a
speaker-mike for your rig, you
might pluck that o ld TR-22 out of
the closet and blow olf the cob
webs. Radios like the TR-22,
TR·33, and TR·22OQ are best for
this type of operation.

It 's also necessary to avoid
massive equ ipment rnst ana
trcne which require outdoor
antennas and connections to
the ac power mains. If your par·
t tcutar site dictates that you
must operate from a fixed loca
tlon using ec power, be sure that
all equipment is grounded prop
erly using a-wire line cords. Do
not try to cheat Ihe system with
adapters and the like. Bes ides
the fact that most hospital s w ill
not permit this In the fi rst place
for safety reasons, you run the
risk 01 personatttebruty If some
one shou ld be injured as the re
sult of your neg ligence . Remem·
ber: vou may be performing a
public service, but you are eun
someone else's guest and you
live by their rules.

What about Santa Claus him.
self and his North Pole home?
Where should he be located?
Vou play this one by ear. In Los
Angeles, a large number of hos
pitals are visited every year. It
would be all but Impossible for
Sid McCormack W6BWC, who is
our Santa, to visi t each . Sid cp
eretes from a centralized North
Pole and communicates over a
system ollntertled repeaters to
hOspitals as far to the east as
Riverside, to the west to the
ocean, and to the south half the
dislance to San Diego. The lo
gistics 01the LA Operation San-
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event completed. Blow it once,
and you might as well forget it In
the future. In news, especia lly
electron ic journalism, that 's the
name of the game.

Finally, what should Santa
say to the kids, and what should
he avoid? In most cases, the
kids wUl have a list of gifts they
want. Unless your club has an
unlimited treasury, there will be
no way to deliver on prom ises
made, so make no promises.
One of the worst things an adult
can do to kids Is promise and
not deliver. Let Santa respond
by saying something akin to " we
wilt put it on the list and see
what we can do." No hard and
fast promises. Above all , keep
conversat ions light, seasonal,
and filled with " no, h o ,
tic 's" ... and don't forget to 10
at prescribed intervals.

When your operat ion Is over,
hold a critique over a cup of cct
fee. If you are smart, you will
have recorded your " Operat ion
Santa Claus." Use these tapes
to critique the operation. Video
tapes are even better. If you re
ceived TV coverage, chances
are that the station probably
sent a mlnl-cam crew to record
the event. They probably record
ed a lot more tape than ever
reached the air, and very quick
action (within 24 hours, before
the cassettes are bulk-erased
for reuse) might get you a dupe
of the raw or unedited shoot.

Last year's Los Angeles
" Operation Santa Claus" was
the biggest and best to date. It
was a delight to listen to and it
received good press coverage
from local TV, rad io, and news
papers. What about lhis year?
It's only a few days before I will
know the whole story on -opere
tion Santa Claus 1981."

ta Claus seem to grow each
year, but each Independent geo
graphic area and involved club
wlll have to decide what's best
lor Itself.

For example, il you can only
vis it one hospital, Santa can be
on site. That Is either In a vacant
room, In his mobile, or anyWhere
near enough lor IUIl-quieting
simplex operation. U's lunacy to
tie up a busy repeater for an
evening if Santa and his flock
are with in a few yards of one
another. Also, avoid uninten
t lonal interference from outside.
Stay off .52 or any other heavily
used simplex frequency in your
area. Choose some oddball
away lrom the mainstream 01
2-meter activity. True, you will
lose your outside aud ience, but
you will also avoid problems
from outside your operation.

On the other hand, if log istics
dictate the use of a repeater,
possibly because your opera
tion Is quite large In nature, then
try to find one that has a low
utllizatlon teeter. While you
might f ind this hard to believe,
there are some hams who wlll
object to having their favorite
rag-chew session interrupted
for any reason. These are the
peop le who ratchet -m outh
through tornado and hurricane
alerts; unfortunately, we have
our share of these un-publlc
spirited Individuals among us. If
you have no alternative but to
use a specific system, then be
sure 10 publicize the event well
In advance. Make sure every

I will pay someone with ex·
ceptlonally good reception to
record shortwave programs and
send me the tapes.

Owen Aldis
282 Camino Al lago

Atherton CA 94025

I want a Polaroid CR·9 scope
came ra w ith "33·10 (87 x
119 mm) hood, lormer Allied "s
561 ·3301 and 561·3310. Or, just
the CR·Q and lens, without hood.
I will pay a good pr ice for one in
working condi tion.

R.W. Burhans
161 Grosvenor SI.
Athens OH 45101

(61.)-593-8207

member of the club knows that
the repeater will be closed to all
but the Santa Claus operation
and emergenc ies dur ing a
specific time period. List the
operat ing schedule in your
newsletter and have someone
make periodic announcements
at least two weeks prior to the
event. Make sure that hams
trom other repeaters and Clubs
know as well. Not only may you
pick up some needed extra help,
but you will also avoid hurting
anyone's feelings the day 01 the
operation when all on the fre
quency must be requested to
vacate. Prepublication 01 your
operating schedule will give all a
chance to tlnd alternate places
to operate.

If your area Is plagued with
malicious Interference-if the
sick minds are out there Just
wait ing to give some poor sick
chi ld a deluge of tour-tetter
atrocities-then do not even
consider the use of a repeater.
Even a private tone-access
system. Better you have a Santa
on the run from hospital to
hospital than demean the opere
tlon by letting some half-crazed
}ark spoil the fun for the kids In
order to get h is own kicks. If the
d istance between locations
makes having a Santa on the run
an impossib le task, then you
might consider borrowing some
one's remote base lor operat ion
lrom " Santa central" to the Ileld
units. The very nature of a
remote base, I.e., simplex cnan
nel operation, tends to min imize
the kook factor. Also, even with

I need an HP-2 matching unit
for the Electrospace HV·5 enten
na, no longer In production. I will
pay any reasonable amount.

Also, I would like to hear
from any Japanese ham inter
ested In trading Japanese
stamps for US stamps.

William H. Wuhbum W7UI
291 Coachman Drive

Eugene OR 97405

I am looking for a manual lor a
Canadian Marconi OJ 30 and
also one lor an RCA Carfone
150. Can anyone help?

F~ Nordstrom N4EHV
RL 2, Bo.. 26

catvln KY 40813

a remote base, stay on some un
inhabited etmprex c hannel.
Most potential jammers are not
all that astute. Very few will go
out and purchase a 22O-MHz or
450-MHz synthesized radio in
hope of locating your control
channel Just to cause you mis
ery. Even so, be prepared for any
eventuality, for any trouble
maker who might come along .
Some people no longer believe
in Sanla Claus. Some of these
object to you or anyone else be
lieving either. Need I say more?

What about your Santa? First
of all, he should have the kind of
voice and personality that kids
already associate with St. Nick:
warm, friendly, and understand·
ing. It will probably be hard to
choose from among the many
volunteers for the pcsmcn. Who
wouldn't want to be " Santa for
a Day"?

Since Santa is supposed to be
live and direct from the North
Pole, some North Pole sound ef
fects might be in order. Nothing
elaborate . " and nothing you
can't get from a Christmas
sound effects record from your
local f ive and ten cents store.
Transfer the sounds you need
onto end less loop cassettes and
put the player with in range of
your mike. Ad just the volume to
where the background on anoth
er rad io seems real and there
you have It-instant North Pole.
Loop cassettes or, if you prefer,
endless loop cartridge tapes,
will keep you from having to re
wind tape at an Inopportune
time. Make a few different tapes
or carts. If you have the equip
ment, you might want 10 edit
and re-mlll sounds for greater
realism. You might even ap
proach a local radio station for
help on th is, which could br ing a
side benefit of news coverage
as well. A bit of good public rete- SEASON'S GREETINGS
tlons for our hobby never hurts. I hope you have enjoyed this
Also, In relation to publicizing year 's Christmas special. Nelli
your event to the general public, month, It will be business as
I suggest you read " Free PR tor usual. We may have some In-
Ham Radio" in the september, formation on FCC act ion s
1981, Issue of 73. Rob Diefen· against alleged (or proven) jam
bach W[).4NEK has been very mars, and defin itely will have
successful In this department the tast part of the SCRRBA
and his article shares his series on voluntary frequency
secrets with you . coordination lor Ihe 1980s. In

One note from someone In the the meantime, from those of us
business. II you make arrange- who write on the late shift In Los
ments for TV coverage, keep Angeles, our warmest wishes
that schedule to the second. lor a very Merry Christmas, Hap
Televis ion news Is a eput- py Chanukah, and .•• as the
second Industry and it 's very voice on the old WA6TDO re
easy to get an assignment edi· peater 10 tape used to say ••. a
tor Irate by having his crew show Happy and Preposterous New
up to lind nobody ready or the Year. See you In 1982.

73 Magazine. December, 1981 199



,.....
.h. T_P...
no MH•
..... To~ h d
.uo MH•

l1 8un•• Peld
16..uo. PH
1 Mci... 5 \hll
..itllT_ .....

5151.1'
n'.11
lIS.GO

35'.00
314.10
359.00

371.00

171.1'
nu.

s.r..,....,...
S-4-T·U
S-4-T ·16

s.s

'"

....... ..u ......• ....... nr •• ".

• ..,. I.......

INDTEK

ENGINEERING

PRESEIIITS: RTTY!

_.U lO."

".....

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

......" '. II'" . , _ . ... - _,,,
_ _.''''''t " .

"'l1I!!.A1.!Io~. __ _"" ..."

L'lf!...ll.Il!

~!~!

_ " III' !HI_

_ K _ .. ...." • • "",.. . ...... ,,_.
. .._ ' .t . _

MICROWAVE ANTENNAS ";i

NORDLUND & ASSOCIATES.. ..... ............ ,..... ."" -' -"'" ..-

""""'" KS-)l8el M_
C."/~•• ..vtr.1.lIIX
T_T..o..C

~
A""'l...r "'14 .k.,. ......- * .•_,

U JO'. ~". u. Am .._ "

. ,,_ ,

17 Vance Jadr._ Rd.San Antonio, TX 7821'
(800)531-5405 (512)734-7793 in Texas

r .O.B. ORIGI~

".11,.".... ...."..,•• "'...._...,_ ......~
..........." '.0.00 ONLY: .....,.
. 0. h . 110

~~~"..':. - $89.95.... I',,, _ .,..-"

· •••• __••" ,_of ._ .

· .,..... ..., ._•• 1."...._
•.,_.,., •." , tt' _"

• , , H trio _ •.• • • • r.

0 • •

••
"'......-..- ..• "." '10 _ .- _" ... _ ....

........,-_ : _." ....- ". '.. -."' '-",_OJ _, ,._"••Pl, "

..,.., '.".. .."." "" 00' ..", ,"'....

..., '.. _ , I"')'''' "".' .. to _ to .. " ...

..,,,, ........,, TO <0_ ... " ••""t>, '''''' .... 321

model III 16K

$839

ccrecter 4K

$310

~ ' • • ll.

LOWEST POSSIBLE PRICES
BEST POSSIBLE WARRANTY

....u.. tallfOLLFREE 1-8000141·1114
2o&5A Q.feal ROOd
1.lfIl<tton. MA Oi .&60

W"l_ lor 'fOAl' '11 ..... . 3lUI,. calalo\l
__ 4 . __"'_"-

Call res,
add 6%

BARGAIN PRICEDI

AlDEN
PCS-3000

FREE SHIPPING
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STATE-OF-THE-ART 2 METER
MICROCOMPUTER-CONTROLLED

TRANSCEIVER
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B. G. CARL ELECTRONIC
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ON YOUR
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Middleton, Muss, 01949
Toll Fn.. (800) 343 -8308
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• Rugged New Cubicil Quad
Antenna Design.

• Reinforced Flbergl..s Spreade",
• High Strength Spider design of

6061·T6 Aluminum
Complete 2, 3 or 4 element

model, available or

• Compon.nts such II Spreader.,
Spider., 800ms .tc. may be pur
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Brochure and Price Sheet, Send
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WHEELER APPLIED
RESEARCH LAB .... ,
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C,l\! of Induslry. CA 91744

Ask for CODE QUICK _1 03
(C. M acid 6' \, wle. ta l> )

Even if you haw failed before CODE
QUICK must ""'Ork lor you or ret urn

IIw kif lor tOlar imrnedlolle refund!

It's Incredible!CB TO TEN METER
CONVERSION KITS

_78 INDEPENDENT

CRYSTAL SUPPLY COMPANY
P.o. Box 183

SandwIch, Ma. 02563-0183
(617)saa 4302

KITS for AM- SSB-FM 40 Channel PLL
chassis conversions
DETAILED INSTRUCTIONS tor easy tn
stallation with minimum time and equip.
ment
BAND COVERAGE lIexibillty provides
up to 1 MHz coverage for most PLL
chassis.
PRICES low cost prices range from
$8.00 to $50.00

All kIts are In stock Including
several different FM kits.

FREE CATALOG Write or call today.
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SKVTEC
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S-L1NE OWNERS
ENHANCE YOUR INVE STMENT

TUBESTERS ™

Plug-.n. sohel ...,. lube ,apI.,..menu

.. S·line performllnCl!¥-IOlid IlIte l
.. H•• t dissipation reduced 60%

• Goodbye hard-ta-find tubel
• Unlimited equipment life

TUBESTERS cost len than two tubes.
and are guaranteed for $0 long as you own
your S· tine.

with
no R5-232C ;nt.l1_ Is .-qui..cl

1 : 8 to 800 WPM Mo rse transm,1 pgm .
2 : AddIng Iype allee<! capabilll ,es
3: Morse receive decodIng proo,am
ol : Me,glng .. 12 prepared messages
5 : Baudol t' a nsm,l 6O--ti6-75-1 00 WPM
6 : Bau dOl receive ' or above speee s
7 ' Me,ging .. 22 p,epared messages
8: ASCII transmit p,ogram 110 Baud
9: ASCII ,ecei ve decodIng program

10 Me,ging .. 22 p'epared messages

S1 8 [ US) per copy.dd S2 shipping
[U .SO o.......s.rm.i ll

_GERMAN & FRENCH LANGUAGE EDlTIONS-

RICHCRAFT ENGINEERING LTD.
1f1A Wahmeda Industrial Park
Chautauqua, New York 14722

COO o ld .... [ US only ) 1' 16) 153· 265-'

CASE CODE, BAUDOT and ASCII RTTY
FOR THE lRS·80 MODELS I and III

Mo,... B. udol &. ASCII on di s" $49
..ell (Vol. ol r.-qu i'" lor Inst ruct ions )
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WE'VE GONE NATIONAL

Moon
SG lOOt
I3nr.i.... .......

SYNTHESIZED
SIGNAL GENERATOR

MADE III

""
• Covers 100 10 179999 MHz In 1 kHz sees WIlh
tllumb-wheel dw • Aetu'acy oo1%סס .11 all Ire
lluenc.es . Inlemal freQ uency modulaloOfl Irom 0 10
over 100 kHz at a I kHz rate . Spurs and norse .11
least 6O<lB below camers RF output adlu slab le from
~'500mV across SO ooms • operates on 12Vl:lc @
'h amp In Slock IOf ommedrate slllpp'"lI $329 95
plus sh'pptng O¥trhlgllt lIehvery .w,)ILatlle at ext ra
cost • Raoge b lender (pl'IaSoe·loc; ke<l m..", /dMd
'" I for ablM! und E.-tendS 1l'1e lange trom .1 10 'iBO
MHZ sere SIze as SG·l00 Mounts P!09ytla<:
wee: $299 95

...311

VANGUARD LABS
1ll&23 J.mac:1.I A•• .• Hollis, NY 11423

Phone: (212) 1118-2720

$14.9S 1111

REMOTE 40 CHANNEL C.B.
Remol U n• •e • metal !'ame, SpeSke<.
plastic case, and conlrol mlCnOl incl"ded
Sold as ia

C.B. BARGAIN
C.9. board' ""'''''1l pailS 0.- damaged
Can be,,~ to< fP./I" P.<1. Buy_.1"

13.50 ..
Ooder Inl o.-me1 _ : PIe.... add 1A.00 to<
SlH .... UPS. COO's accepl.o l Of Of<lel'S
tot.ling $50 00 Of mor• . Flol'ld• •.-"
.dd 4'110 saleS t... M,n,m"m O'der SlS.00.
FO'~lgn O' d"S US ' "nda Only .dd 20% to<
Si tl MASTER CARD and VISA .ccepled

Surplus Electronics Corp.
72901 N.,. .... ,n SI
t,l ...... " J:l16l1 .... 69
_ . .IO!>.801 '-.11221

C.B. SPECIAL
(Repeat o f a sell out)
CONVERT THESE TO

10 METER FM
New tly ·a.ln 40 cllannel p.lnled c;'c\l1I
boa'ds .n.mbly ISQ ...elclI j)Ot . vol"me
eontrol a nd CMM.I . witch nol 'nc l\>ded)
Boe' d' SOId a' ••. Di"",nMIII ' ""](6" .

1- ' pet; $7.50 ••.
10-4. pes 16.50 ••.
(WhIle _nll1,.. "S11

STRUX
lQOE AST MONTAUK HI GHWAY

LI NDENHURST. NEW YOR K 11157

CO R PO RATION

Strux Corporation manufactures and
distributes National Radio. Inc. corn
ponen ts: Chokes, inductors, co ils, and
hardware. We also d istribute fixed and
roller induc tors, ccntac tors. mil-spec
and designer knobs. For all your elec
t ronic needs, contact Sttux Corpora
tion, 100 East Montauk Highway,
lindenhurst, New York 11757.

CLEAN
SMOOTH

BENDS TO
90'

Z
~~~~CIATES
Its•• U 11l " VI.
5llvn Sl'IIIltGS J RIr . U N . -'

I THE t£ BRAKE

BEND
&FORM
.0 6 0 ALUM.
& STEEL I

EASY TO USE!
BUILO CUSTOM
CABINETS YOU'LL BE
PROUD OF I COMMERCIAL
QUALITY at 1/10 THE COSTII

GUARANTEEDI c1a'!'p.
NO COil lllt CltE llIT CAltllS. not Incl.
.w. ORD£1tS IN us f\INIlS. 95,.w. f(lJU: I GN O/lllE RS AOll

5S.S0 SHIPPI HG I N AllDlTIOff 21
TD pu. .... 336

DIRECTION
FINDING?

New Technology (patent pending) COI1-
verts any VHF FM receiver intoa modern
Doppler Radio Direction Finder. No
recelv8f mods required. see June 1981
issue of 73 for technical description. Kits
available from $235. Write for fu ll details
and prices.

~'p" DOPPLER SYSTEMS
111 E. Moon Valley Drive
Phoenix. Arizona 85022
(602) 869-9608

yI

' A unique baU!H~ eliminator·
HAN OI-TEl'( Regulator allow. conslan, hand-held
opeo-atlOn hom .,,10 DC or baM supply . ' In no",
Cad Or.'n and WITHOUT RADIO MOO4FICATlON !

MOllftlI_1com 1C-2A1T; K_TR·2.cJO
y - fT -207R. T- S,mple mod lor Temp

$2~ ,95 PPD In USA, CA add $1.50.

~.""
HAN DH EK

P.O. BO X 2205. LA PUENTE. CA 917<&8
lcom - slldes on bouom 01 '.01')

Yall$u -hI5 ,n,o balle<y comparllnenl

K,,"*OOd - 1lO"''''ed 11M ... baUe<y plllQ

GO MOBILE WITH YOUR H.T.!
ICOto"'

·'8'Ole
(:..>J 81

INOTEK ~ " .

ENGINEERING

PRESENTS: RTTY!
tim ~IiCQtion
is available in

University Microfilms International

300 Nor1h ZHb Road 18 Be<l10«I Row
Depl. P.R Dept. P.R
AnnArbo<. 1.'1 48106 London. WC1 R 4EJ
U,S.A. England

-------- ---13 Magazine
Subscription Dept.
PO BOll: 931
Farmingdale, NY 11131

73 MagaZine does nol keep eubscrlp.
ti on records on the premises. there
fore ca lling us only adds time and
doesn 't solve the problem.

Please send a description 01 the
problem and your most recent eo
dress label 10:

NOW 'YOU CAN ill WHETH ER THAT

SIGNAL HAS DRIfTED. AND WHICH WAY.

BRIGHT. SOLID STATE LED ARRAY,

INSTANTLY IO£NTIfIES 170H Z , 42SHZ.

AND 8SOHZ SHI FTS.

REQUIRES ONLY + S AND :l: 12 VOLT

REGULATED POWER SUPPLY

JUST ANOTHER "SIMPLE" RTfY PROJECT

"SIMPLE RTTY TUNER"

GOT THOSE METER
TUNING BLUES??
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Bearcat"' 250
Lill prICe $429,95/CE ptlc. 125Sl.00
••..nd, flO Cft.n_I. Cry.t."••• a S-C,...
Stot••• R.oel'• • D/glt.1 e,_1I: a AC/DC
Prlorlt, Cftann.1 a D.l., a Counl F_tur.
Frequency range 32-50, 146- 174, 4 20-5 12 MHz.
The Burelll 250 patton"a any aca nning lunction you
could possibly ",. nt. Wtlh pu-" butlon _ you eIIn
progr.m UP 10 50 cf\annela for .utomatic mon,tOtiog.
Push .nolhe, button .nd ...rch for .-freQuenCIes..
There . re no crysl.l. to limit what you ",. nt to hear A
special ..arch leature al th. BU~I 250 llCIu.lly
storel 64 freQuenc iel and ' ecalll t hem. one at. l ime
Ove~eas customers I houid order the Burca, 250FB
at $379,00 eecn. Thil model has 220 V ACl12 V DC
PO",er .upply.nd 66·88 MH z low' band coverage.

NEW! Bearcat"' 20/20
Lilt price S449.95JCE prie. 1278.00
7·.....", <to CIt_I a CrFs,,'''aa a Sa.rch••
AlII Alrcr.ft.,.., ~"'Ic ..",.Ioa ....cI• • ACiDC
hIorlry ChantNI a Dlrecl ChantNIAcc•••• Dele,
F,.gqu."cy ,.nQe 31·50, lIB·'3B AM, 144-114. 4 11r ~ 12101Hz.
The Bearcaf 20/20 automatic scanning rad io
replaee s the Bla rcal 2 20 and monuce 4 0 f requen
cies from 7 band s. lncluding e irCllIft. A two- posit ion
switch, located on the f ront panel, allows monitoring
of 20 channels.t a time .

t oo ... 311

We're first
with the best:"

a~_'. 0 Bo. ' .:101 D ....... 1vOoo, ",n.;,an .a.oe US "
Call Tou·n OIl ia<lOl 52' _ •• Of ""' u S·" ·I) '''__

Fanon Slimline 6-HLU
Lill poce $16&.&5/CE ptlca StO&.oo
L_ coa' e·cll.,.nel. .....,.., a ca,.ner!
The F.non $llmhne6·HLU gIve. you I IX chlnnel. 01 crystal
eont,oH..<l e. cilement U"IQue Aul omaHc Pelk Tun ingCircuil
adiultl the ree""" r front end 'or ms.ximum aenal!lvily
K'OU Ihe enl " e UHF band. tndPtid.... dlannel lcClr.out
_ chM. Freq...ncy ranga 30-50. 146-t7S and 450-S12
101Hz Size 2'" xll 'l<o x I ."' Indudes ~ 6uCl<y .nt_
Order cryslal certohcal ... lor each ch Made In Japen.

Fanon Slimline 6-HL
LISI price $1 49.95/CE prlca $99.00.C"......,perl_..... e' "0,.._1 oo.t!
Frequ.ncy ,1I"gll: 30- 50. 14 e·, , ~ 101Hz.
"you dOl'll ne..d Ihe UHF bind. gel Ihill model and uv"
mon" y. $ame hi'Jh perlormance . 1Id1.lltu.e. lIS Ih. model
HLU ",ilhout .h. UHF band OfdoH' errsl" c""~ic~I1" 'or
MCh c"'.......Mad.. in Japa..

OTHER SCANNERS. A CCE••OR'~.
IfWWl R'98"CJ"'t De10 Scan $319,00
If..., Re1Ia"CJ'" D300 SC $21900
If..., R'98ncy" OHIO SC.nn., . . . . •. ••. . _ S1 69 .00
If W#lfI RII{I.nc'l'" H&04 SC.n $129 .00
RII{I.ncY' M400 Sc.nna' S259,00
Reg.ncY' M1 00 8canna.. . . . . . , $199 .00
RII{I. ncY' R1040 Sc.nnar S149,00
SCMA" FsllOll Mo!l lleAd.p, f Elan.,y Charger 549.00
CHM Fanon AC Ad..pleo/Elattery Cha'ger ....•... SIS.OO
CAT" Fanon carrying ca-. Wllh beh cl~ 115 00
AUC·3 Fanonautolighter lIClIPWf8stteryCharger . . I' 500
P$K" BaSIl Power Supplyl Bracl<el lor SClol .o.--s ... S20.00
SP50 8Nrcel AC Adapl __ ••..•.•••••• _•....•. 111.00
SP51 8Nrc., Batt....,Ch.~ .... : ..•....... __ ••.. S9.00
SPSll Ba;arc;a, 4·6 ThlnScan caflYlng cue , S1 2,00
MA506 R"llllncy ca.ryinQ calli lor H604 $l S,oo
FB-E Frequency Direclory 10' Easlern U.S."- , 112.00
FB-W Fr"'luency Oi,ee:tory l or Weslem U.S.A. $' 2.00
FFD F_...I Frequency O"ectory lor U.S "-, •.... , S12.OO
TSO°Tgp5ecret" Aaogistryol U S. GwernrnenI F.-eq. S"0.00
... 1.2 V AM Nt-Cad " " " 1$111 01 'ou" , $9.00
lil-l 35cc Crystal ceo1r1OC11I. . . . . . . • . . $3.00
_$300slO44*... lor ..aa:a.-;esOOdiooedat ..... _ _

'IIC R EA. £D PERFORIiIAIIC£ A IITEIIIIAS
If you wanl Ihe ulmoal in pertormance 'rom your
scanner. it is essential thaI you use an " . Iemal .ntenna.
We have six bue and mobile anlennas specilically
designed for receiying all bands, Order _A&O II a
magnel mounl mobi le anlennS. Order _AS1 i•• guller
Clip mobile . nlennS. Orde. _ A82 il a trunk-lip mobile
antenns. oreee _ A63 is . ... inch hote mount. Order
_ M4 is a '" inch ..,ap-in mount. and _ 1010 isan.~ band
eeee slation .ntenna. AI an tenna••r.. $35.00 and
53.00 lor UPS IhIPPltlf1 in lhe conl ,nenlal Uni led Slates.

BUY WITH CONFIDENCE
To 1I.,lh. ' •• ' . 111 1Ia11_ ,., Irom c. ollny !l(;S.n"er,.end
or phone you. ord..r di,ee:tly 10 0 1,1. SCa" ner DIII"bution
Cenler' Be """ 10 Clleula'lI you. prica Using Ihe CE pricel
in Ihis ..d, MIChigan '"""'III p1eaN I dd 4l1b ..lei lax.
Wrm. n purc"''' Qtdeos a'a acce pted lrom ."",OM go.
__ agoenc_ and _I __ ",'ad 1.....1 at a 10'11
....-c""rve for net 10 Ill....... AII ..1ft, are "'bleeI IO IIY11i1a
IIIhty. acceot..c:. and verifOCll tion. All ..... on eo: CIII >"I
Ife ....... Pnces. t...ms and ~Iic.t_ ;lite sllbj.d 10
Change ",ithoul notice. Out ofllOCk II..... WII ba pIacad on
backorder aulomllHcal1y un"'ss CE il inslruclod drllerltlltly.
MOSI produCl1Ihal we sell hlv" a mlnufae:ture(1 warrlnty,
Fr..a copi..s of w......nli... on Ih..se produclilre •••ilable
prlor 10 pu.ch.se by w.ilinglo CE. IntiNnalional o'd.... a.e
Inviled ",iln • S20,OO ch.'IIe 10< -.=..1 h.ndhng ill
add,rlQfl 10 ahi"",ng d1a'O AI shlpmltlll• • ,e F.O.a Ann
Arbor. Moc:tI....... NaCOD'1plNse. Non-cen~1IIdandloreign
ct>ad<s .eqUIr' bank dear~. Mlilimum order $3S.00

Mail orde,s t o: Com m unicationl Elect, on lcs :
Box 1002. Ann Arbor, M ichigan 48106 U.S.A. Add
$7 .00 per scanner or phone p,oduct for U.P.S.
ground shipping and handling, or $ 14,00 tor taster
U,P,S. air shipping to some locations. If you neve a
Visa o r Master Card, you may cell anytime and
place a credit card o rd e r. Order toll ft•• in the
U S.A. OiaI800-52104414. If you a re out side the
U.s or in "'IChigan. d ia l 3 13-9 94-4444. o.lt.,
Inqui ries Invited Order wi1hout obIigat ioo today!
SCanner Oislnbuhon Cenler· and CE logos are trade
marks 01 Communication. Eleclronica7
tBurea' is . federally regi ltered trademark of Electra
Company, a Oiylsion of Masco Corporal ion 0' Indiana.
t Regency is a federally regi ltered 'rademarl< of Regency
Eleelronics Inc,
Co pyrig ht a198 1 Co m munication s Eleetronlcs -

Bearcat"' 21 OXL
Li$1 prICe S349.9 S/CE pnu 1219.00
50"""" 1. Chan,.., a C,...,.,,.• • • AC/DC
Frequency range.· 32-S~ 1H·' 74, 42 ' -512 MHI.
The Bu rell 21O)(L .canning r.dio i$ lhe second gener
.tion scanner th. t replaclII t he popul.r Bear",,'2t O
.nd 211. II has .Imoat twice the scanning capaCity of
lhe Be.real 210 ....th 18 c~nnets Ph4 dua.! scanning
speed••nd a bOghl green Iluoresoant display. Auto
matic ..arch finds n_ frequenCIeS. F..tures _ n
de••y. Single .nlanna. pal. nted track tuning and more'

Bearcat"' 160
Ltst price S299,9S/CE prlc . lt 84 .00
••..nd, 1e Cha,.,..1 • AC OIl" a ~Iorl'"
Due' ac.,. Speed. a Dlrec1 Channel Ace• • •
Freq.,.ncy rang.: 32·50. 144·714. 440-512 MHI.
Would you bfllie.......lhe 8a.~, 160 i.the least
expen..ve 8e;a~, cryslallesa acanner.

ThiS scanner pru.nts a new dimension in
scannIng form and function. Look at lhe amoo""
keybo.ard. No bu llons to punch. No knobs to tum .
Inste.d, l inger·Tip pads provide conlrol of a/l scanning
operations. inch.•ding On/Off. Volume .nd Squelch, 01
course th e Beare;a l 160 Incorporal es other adyanced
Beareal featurel aueh as POorlly. Direct en.nnel Access.
Du.1 SelIn $peeda, LOCkout. Scan Delay.nd more.

NEW/ Seareato' 100NO..'= _ .TIM"'-'_ .'...,po...."......,.,..,.....,II.D._'0
Allow 60-120 days l or deliY&ry after rflealpt 01
order due 10 Ihe hlQh demand lor this product
L ist price $449.95 /C E pri ce $299 .00
•••nd, f. CII,nna' a LIquid C,...,., DI.pl.,
"atvh • Limit. Hold. Loclr....t • ACiDC
Frequancyran'}.: 30-50. 138·174. 406·512 MHz.
The world's first flO'CtYStal handheld acanne, ha.
compr.ssed inlO . 3 " x l '· • 1...·' CllH more scanning
PQWet than is found in many bee Of mobile tcannen..
The 8Hrellt 100 has .luN 16 Channeta wilh lteQuency
coverage that includes .11 public aeMoII bands (Low.
High. UHF and Mr' bandsl. the 2· ...eler.nd 10 em.
Amaleur bands. pIus Military .nd Feder. 1Governmenl
frequencies. II hal chrome-pl ated keys lor lunction s
Ihat are use r cont rol.ed. such as lockout, manual and
automatic scan. Eyen search is provided. both manual
and automaliC. Wow_Mwh.1 • acanner!

The B••resI 100 prodUCfl.udioPQWetOUlpul 01'300
milliwall.. is t rack·tuned .nd has selectivity at belle'
than 50 de down .nd sensitivity al 0 .6 microvolta on
VHF .nd 1.0 mic,ovolts on UHF. f'Qwa, consumption is
kept exlremely law by using. liquid crys lal display and
excluSiye low power inlegral ed circuits.

Included in our low CE price is a sturdy carrying case,
earphone, ballery charger/AC adapter. Ilx AA n"cad
ballenel and lIex ible antenns. For e.tllesl delivery
lrom CE, reserve your B••rell' 100 tod. y.

Seareato' 5
List pr;u Sl34.&5/CE pnc. 194.00
......tId,. c"..tel Clteflftel•• Lod:CNIt a AC ontr
frequency ranQe: 33-5~ 146- ' 74. 450-508 MHI.
The Burca' 5 is a yalue-packed cryltal scanner buill for
the scanning prolessional - . t a price the firsl ·t ime
buyer can afford. Indiyidual lockoul s",lIches Order one
crystal certificate l or each channel.

Bearca'- Four-SIx ThlnScan"
List price S189.951CE pnc. 1124.00
Frequency ~nga: 33-47. 152-164. 450-508 MHz.
The incredible. Beareal Four--Six Th,n Sean· is li ke
haYing .n in'ormation cent.r In YOU' pocket. This lour
band, 6 Channel cryslalconlrolled scanner has palenled
Track Tuning on UH F. Scan Delayand Channel Lockoul.
Measures 2... x 8Y. x l :' Includes rubberduckyllnl.enna.
Order crystalcel1ilicate for eachchannel. Made in J.pa....

TEST ANY SCANNER
1", any _ ...... purchaMd trom CommunIcatIOns
£ _ 'O_ a" tor 31 OOIys balore yOUdKocMllO keep 11." 10<
an, ..-.on JOU _ no! CQmplalely MI.lieo1 ret,,", • In
ontl'.... cond,l_ ",~h 1ft perts in J I cNIys. 10< • prompt
reNnell'-u Ihipf)i"'IV"'nel~ngCIla'O" ."d .ebat. c:radtlst,NEW! Bearcat'" 350

Chances are the police, f ire and weather
emergencies you'll read about in tomor
row's paper are coming through on a
scanner right now. All scanners sold by
Communications Electronics bring the
real live excitement at ac t ion news into
your home or car. With your scanner, you
ca n monitor the exci ting two-way radio
conversations of police and fire depart
ments. intelligence agencies, mobile tele
phones, energy/oil exploration crews,
drug enforcement agencies and more.

Some scanners can ellen monitor aircraft
transmissions! You can actually hear the
news betore it's news. If you do not own a
scanner for yourself, now' s the t ime 10 buy
your new scanner from Communications
Electronics. Choose the scanner that's right
lor you, then call our tolHree number to
place your order with your Master Card or
Visa A scanner is an excellent holiday gift.

We gille you exceuent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse fac ilities are
equipped to process thousand s of scanner
orders ellery week. We also export scanners
to ever 300 countries and milita ry Instal
lations. Almost all items are in stock for
quick sh ipment, so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening around you,
order your scanner today Irom CE!

NEW! Bearcat"i350
Th. Ultlmete S,n'he.I• • d Scennerl
A llow 30-60 d ays for delillery after receipf 01
order due 10 the hig h demand for this product
List price 5599.95/ C E price $419.00
7'Ihlfld, 50 Chan . a l • AJp,,--IIumerle a II".
ery.ta'.o-nn.r • Alii A lter." and Pu"'lc
" ,.,/ea IHnda• • PriorIty Chennel • AC/DC
Bands: 30·50. 118·136 AM, 144· I 74. 42 1-5 I 2 MHz.
The new Bearcal 3 50 introduces an incredible
bre akthrough in synthesized scanning: Alpha
Numeric D,splay, Push a bUllen-and the Vacuum
A uorescenl Display switches from MnumencMto
word descnptioos of what's being mo""Ofed. 50
ehannels in 5 ba nks. Plus, Auto & Manual Search,
Search Direct ion. Limit & Count. D irect Channe l
Access, Setectlve SCan Delay. Dual SCan Speeds.
Automatic Lockout. Automatic Squelch. Non-Volat ile
Memory. aeeerve your Bearca' 350 todat

Bearcat" 300
List price $54995 /C E prica $339.00
7·S-tId, 50 Ctlennel a """c. __rch a II".
eryat.1 acen n., a All Alrer. " . nd """"e
",.,/ea h n d.. a Priority C"-'n.1 • AC/DC
Bands: 32·50. J 18· 136 AM, 14 '''' 74. 42 1-5 J 2 M Hz.
The Bearcal 300 is Ine most advanced eutcmene
scanning radio that has ever been offered to the
p ubl ic. The Bearca l 300 uses a bright green t1uo
' e scent d ig ita l d isplay. so irs ideal for m Obile
applicahOns. The Bearcat 300 now has these added
leatures: Serv;ce Search, Do5Pllly IntenSIty Cont,ol.
Hold Sea,ch and Resume Search keys, Separate
Band keys to pe,mit lock-in/lock-out of any band for
more e fficien t sefllice search.

Synthesized
Hand -Held
Scan n er!
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°Naloonally Adveftlsed Value

16 Cha nne ls 30-54 MHz, 140·1 •
MHz . 41 1}-514 MHz Digital Clock ;Jl;
Dale D.splay 110 \I AC or 12- )0

16 \1 DC Z
See~ Rate Fast tccvsec -t

Slow scrvsec %I
Broghl Green 9 Dog'l F,equency DIs· ~
play E. l Anlen na J ack E. l 
Speaker Jack large Top Mounllng ~
Bracket Scan Rate Fa s t sen / sec •

Slow ecevsec
scan Delay Tm'le \lanable~ sec )0

UNBELIEVABLY PRICED ~
AT A LOW $199.95 z....

"""'"',""""""'"
SHUA<
TEMPO
TELE X
TRAC
Y"ESU

WE EXPORT .,.. 28

••••••••••

Low, Low Prices
rOn Apple Computers & Accessories

" Interlace To Your Transceiver •
For RTTYOr CW" 0c

m

Amateur Radio

""""H"
HUSTLER
MY -G.t.IN

"""K:AN TRONICS

" """""

• NAV 5399.00

SONY ICF ·2001
• A,lI~1Wooda 1IPIK'lfVm_8jjIiI • Duak:oo... IOOi....... r III OCI,...
ClrCUOl.., 01 AM ....... hogh -_'oitr and i1Mao"".._ rl jl:!IOt•• Quaru.
Cl"(IIIai. ~ktd-loop Iraquen:y .,."hotId lor all~I ....... m. "'.....
tuning lIabollly. ffl!houl I trace 01 tuning drln • Oirect_, digital tuning
kllyboard and lCO d~~a1 frequency rMdou! lor quH:k. k.,~ouch lIa1lor1 Mlao;.
tion-nw"mum 8IX\lI'.,;y and a_ 01 lIM • Manual l.-.g and auIomaIoc IICM

nong tor ef1uIl.... -.gnat _cI'wlg. .., Ox.nv · lHIa!Jon~I. pIl.- 2 ....
..,. pi I I tS . tor ....-tac~iO'.oI"* ' 1lad _on...,.~ LOC
........101, ondocal_ · 5-alap LED . 001 ao ",," 1I'IdIc:Mof' .~x
-...y "'1'* tor ANI· SS8.'CW coo _ tor Iow-dtsb'l"" I'«lIP-
loon · Til . --: -.nn.a, pk.- nt incIudad .... .-•• tor lull.
rIc:Il 1OUfI(l. S1~-bar baa and Ir.r.la controla· Sleap ""...._" l CO
'Mdout-<:an b& HI in II).monule iflCf&me nta lor up to 90 """ut" 01 play belort
automltic radio "''''-<Il'l •Shouldar Ill'''' ndudad . Imagr. IIand aIIows!Jlt-<lCl
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"CIRCUIT BOARDS"
• INTRODUCING THE HOWARD/COLEMAN TVRO CIRCUIT BOARDS'

( Satellite Receiver Boards)

DUAL CONVERS ION BOARD . . . . . . . . . . • • • • • . . ... .. . . $25.00
This board provides conversion from the 3.7-4.2 band first to 900 MHz
where gain and bandpass filtering are provided andy second. to 70 MHz.
The board conta ins both l oca l oscillators. one fixed and the other
var i able . and the second mixer. Construction is greatly simplified
by t he use of Hybri d Ie ampl if iers for the ga in stages.

~F CHIP CAPACITORS . . • . . . .
For use with dual conversion board .

• • • • • • • • • • • •

Consists of six 47pf.
• • • • • 6.00

70 MHZ IF BOARD . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 .00
This circu it provides about 43dB gain with 50 ohm input and output
impedance. It is designed to drive the HDWARD/CDLEf~N TVRO Demodu lator .
The on-board band pass filter can be tuned for bandwidths between 20 and
35 MHz with a passband ripple of less than ~ dB. Hybrid Ie's are used
for the ga in stages .

.01 pF CH IP CAPACITORS
For use with the 70 MHz

• • • • •

IF Board .
• • • • • • • • • • • • • •

Consists of seven . 01 pf.
• • • • 7.00

DEMODULATOR BOARD . . . • • • • • • • • • • • • • • • • • • • • • • • 40 .00
This circuit ta kes t he 70 MHz center frequency satellite TV signals in
the 10 to 200 mi llivolt range, detects them using a phase locked loop,
deemphasizes and filters the result and amplifies the result to produce
standard NTSC video. Other outputs include the audio subcarrier , a DC
voltage proport iona l to the strength of the 70 MHz signal, and AFC
vol t age centered at about 2 volts DC.

SINGLE AUDIO . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. 00
This circuit recovers the audio signals from the 6. 8 MHz frequency . The
Miller 9051 coils are tuned to pass the 6.8 MHz subcarrier and the Miller
gO52 coil tunes for recovery of the audio.

DUAL AUDIO • • • • • • • • • • • . . . . . . . . . . ~ . . . . . . 25 .00
Dupl icate of the single audio but also covers the 6.2 range.

DC CONTROL • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 15. 00

SPECIAL SET OF FIVE BOARDS INCLUDI NG DUAL AUD IO (two single audio
boards) J!!! !!!!! !! !! !! !! !! !!! !!!!!!!!!!! !!!!! ! !!!!! !!!I!! ! ! !!! !! !!! ! ! 100.00

ALL PARTS AVAILABLE I~ STOCK

Toll Free Number
800-528-0180
(For orders only)
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"DOWN CONVERTERS"
1900 to 2500 MHZ Mi crowave Downconverters

In Regards to your request for information concerning our microwave receiver. This
receiver is tunable over a range of 1900 to 2500 MHZ approximately,and is intended
for amateur use. The local osc illator i s voltage control led (i.e.) making the I.F.
range approximately 54 to 88 MHZ For Your Standard TV Set Channels 2 thru 7.

P.e.Board with Data

P.C.Board assembled and Tested with 2N6603.

P.e.Board assembled and Tested.

P.e.Board with all chip caps solder on .

P.e.Board with al l parts for assembly.

P.C.Board with all parts for assembly plus 2N6603

1 to 5 $15.00 6 to 11 $13.00 12 to 26 $11.00 27 up $9.00

$30.00

$49.99

$69.99

$69.99

$79.99

HMR II Downconverter with power supply . antenna (Dish) and all Cable for
Instalation.180 Day Warranty.

1 to 5 $150.00 6 to 11 $140.00 12 to up $125.00

Vagi Downconverter with Power Supply . Antenna (Vagi) and all cables for
Instalat ion. 90 Day Warranty .

1 to 5 $150 .00 6 to 11 $140 .00 12 up $125 .00

Vagi Oownconverter as above but Kit. (NO CABLES) With Box.

1 to 5 $125.00 6 to 11 $115.00 12 up $100.00

HMR II Downconverter as above but Kit. (NO CABLES) With PVC.

1 to 5 $125.00 6 to 11 $115.00 12 up $100.00
------------------.----- -------- ---------------------- --- ---- ------_.._----.-----.------

~ecial New StocK Of Carbide Dri l l Bits.

I. 25nm 20 40 53 63
1.45nm 24 44 54 64
3.2nm 26 45 55 65
3.3nm 29 46 56 67
I/B 30 47 57 68
3/16 31 48 56 69
5/32 36 49 59
7/32 37 50 60 Your Choice $1.99
13/64 3B 51 61
19 39 52 62

Toll Free Number
800-528-0180
(For orders only)
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---- ----------- ---- ----- ------- -- ------.- --------- . ---------. -- ------ -------- ------------ --

10. DO
IO. DO

4. 00
5. 00
5.0D
5. 00

5.00

$15. 00

Your Choice
$12 .99

7. 814Hz
ID .6935
10.7MHz 2 pole 15KHz Bw. Motorola 848DB4396KO I
Thru 848D84396K05
11.7MHz 2 pole 15KHz Bandwidth
12MHz 2 pole 15KHz Bandwidth
21 .4MHz 2 pole 15KHz Bandwidth
45MHz 2 pole 15KHz Bandwidth (for Motoro la
Communications equipment)

"FILTERS"

----------------- ---- -------- -------.-------- ------------------------------ -- ------- ------ -

-- ---- --- ----- --- --- --- -- ---------------------------------------------------------- --------
$15.00
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Motorola
PH
PH
CD

Atlas Crystal Filters
5. 52-2. 7/8 5.52MHz/2.7KHz wide 8 pole
5. 595-2. 7/ 8/ U 5.595~;z/2 .7KHz wide 8 pole upper sideband
5. 595- . 500/4/CW 5.595MHz/ .500KHz wide 4 pole CW
5. 595-2. 7/ LSB 5.595MHz/2.7KHz wide 8 pole l ower sideband
5. 595-2.7/ USB 5.595MHz/2 .7KHz wi de 8 pole upper sideband
5. 645-2.7/8 5.645MHz/2.7KHz wide 8 pole
9.0SB/CW 9.0MHz/ 8 pole sideband and CW

Crys tal
Ni kko
TEW
Tyco/CD

Kokusai Electric Co . Mechanical filter #Mf-455-ZL-2IH
455KHz at Center Frequency of 453.5Kc Ca rrier Frequency of 455Kc 2 .36Kc Bandwidth

Collins Mechanical filter #526-9724 -010 Model f455Z32f
455KHz at 3.2KHz wide.

----------------------------------------------------------------------------------------- --

Ceramic Filters
Murata BfB455B 455KHz $ 2.40

CfM455E 455KHz +- 5.5KHz 6.65
CfM455D 455KHz +- 7KHz 6. 65
CfR455E 455KHz +- 5. 5KHz 8.00
CfU455E 455KHz +- I. 5KHz 2. 90
CfU455G 455KHz +- 1KHz 2. 90
CfW455D 455KHz +- 1KHz 2. 90
CfW455R 455KHz +- 3KHz 4.35
SfB455D 455KHz 2.40
SfEIO.7 10.7MHz 2. 67
SfGIO.7MA 10.7MHz 10. 00

Cl evi t e TO-O IA 455KHz 5.00
TO-02A 455KHz 5.00

Ni ppon Lf-B4/CfU4551 455KHz +- 1KHz 5.BD
Lf-B6/CfU455H 455KHz +- 1KHz 5.BO
Lf -C18 455KHz 10.00

Tokin Cf455A/BfU455K 455KHz +- 2KHz 4.BO
Matsushi ra EfC-L455K 455KHz 7.00

ROTRON MUfFIN fANS Model 11ark 4/MU2AI
These fans are new factory boxed 115vac at 14watts 50/60cps. Impedance Protected -F
CfM is B8 at 50cps and 105 at 60cps. $ 7.99
----- -- --- -- ----- ------------------- ---------- ------ ------- ---- ------ ---- ----- -----------

SP ECTRA PHYSICS INC . Model 088 HeNe Laser Tubes.
Power out put 1.6mw. Beam Oia .. 75mm. Beam Oir. 2.7mr. SKv starting voltage
68K ohm Iwatt ballast IDODvdc +-IOOvdc 3.7ma. TUBES ARE NEW $59 .99



"AMPLIFIERS"
AVANTEK LOW NOISE AMPLIFIERS

Models
Frequency Range
Noise Figure
Voltage
Gain
Power Output
Price

UTC2-102M
30 to 200MC
1.5dB
+15vdc
29dB
IdB Gain +7dBm
$49.99

AP-20-T
200 to 400MC
6.5dB
+24vdc
30dB
IdB Gain +2OdBm
$49.99

AL-45-0-1
450 to 800MC
7dB
-6vdc @+12vdc
30dB
IdB Gain -SdBm
$49.99

AK-I00OM
500 to 1000MC
2.SdB
+12vdc @-12vdc
25dB
IdB Ga in +8dBm
$69.99

Mini Circuits Double Balanced Mixers

Model RAY-3
Very Hi9h Level (+23dBm LO) 70KHz to 200HHz LO,RF,OC to 200HHz IF
Conversion Loss,dB One Octave From Band Edge 6Typ./7.5Max. Total Range 6.5Typ./BMax.
Isolation,dB Lower Band Edge To One Oecade Hi9her (LO-RF/LO-IF) 55Typ./45Hfn. Mid. Range
(LO-RF/LO-IF) 40Typ./30Min. Upper Band Edge To One Octave Lower (LO-RF/LO-IF) 30Typ./
25Mi n.
Price $24.99

Model TSH-3
StandardLevel (+7dBm LO) .IHHz to 400HHz LO,RF,DC to 400HHz IF
Conversion Loss,dB One Octave From Band Edge 5.3Typ./7.5Max. Total Range 6.5Typ./B.5Max.
Isolation,dB Lower Band Edge To One Decade Hi9her (LO-RF/LO-IF) 60Typ./50Min. Mid. Range
(LO-RF/LD-IF) 50Typ./35Min. Upper Band Edge To One Octave Lower (LO-RF/LO-IF) 35TYP./
25Mi n.
Price $11.99

Hewlett Packard linear Power Microwave RF Transistor HXTR5401/35831E

Collector Base Brakedown Voltage at Ic=lOOua
Collector Emitter Brakedown Voltage at Ic=5DDua
Collector Cutoff Current at Vcb=15v
Forward Current Transfer. Ratio at Vce=lSv 9Ic=lSma

Transducer Power Gain at Vce=18v,Ice=6Orna,F=2GHz.
Maximum Available Gain at Vce=IBv,lc=6Oma,F=IGHz/F=2GHz
Price $29.99

Motorola RF Power Amplifier Modules

35volts min.
30valts mi n.
100ua max.
ISmin,40typ,125max
3dBmin,4dBtyp
14dB typ,8dB typ

Model
Frequency Range
Vol t age
Output Power
Minimum Gain
Hannon1cs
RF Input Power
Price

HHW612A
146 to 147HHz
12.5vdc
20watts
2DdB
-3OdB
40Qlw
$57.50

HHW613A
150 to I74HHz
12.5vdc
30watts
2DdB
-3OdB
5DQIw
$59.80

HHW710
400 to 512HHz
12.5vdc
13watts
19.4dB
40dB
25Q1w
$57.50

HHW720
400 to 470HHz
12.5vdc
20watts
21dB
40dB
25Q1w
$69.00

Toll Free Number
800-528-0180
(For orders only)
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"TRANSISTORS"
WATKINS JOHNSON WJ-M62 3.7 to 4.2GHz Communication Band Double Balanced Mixer

SSB Convers ion loss 4.9dB Typ. 6dB Max. fR 3.7 to 4.2GHz
5.5dB Typ. 6. 5dB Max. fl DC to 1125MHz fl fR

fI B80tt1z fl fR
SSB Noi se Fiqure fR 3.7 to 4.2GHz

4. 9dB Typ. 6dB Max. fl 30 to 1125MHz fl fR
5.5dB Typ. 6.5dB Max. fl 880MHz fl fR

$100.00

I-Port

Iso lat ion
fl at R
fl at I

30dB Mi n. 40dB Typ. fl 2. 8 to 5.35GHz
25dB Min. 30dB Typ. fl 4.5 to 5.35GHz
20dB Min. 30dB Typ. fl 3.6 to 4.5GHz
15dB Min. 25dB Typ. fl 2.8 to 3.66Hz

Conversion Compression IdB Ma x. fR Level +2d Bm
Fl at ness .2dB Peak to Peak Over any 40MHz Segment of fR=3.7 t o 4.2GHz
Thi rd Order Input Intercept +lldBm fRI=4 GHz fR2=4.0IGHz Both at -5dBm fl=4.5GHz
Group Time Delay .5ns Typ.•75n s Max. fR3.7 to 4.2GHz fl 3480MHz @ +13dBm
VSWR l-Port 1.25:1 Typ. 2.0:1 fl 2.8 to 5.35GHz

R- Por t 1. 25:1 Typ . 2. 0: 1 fR 3.7 to 4. 2GMz fl fR
1.4 :1 Typ. 2.0:1 fR 3.7 to 4. 2GHz fl fR
1.5 ':1 Typ. 2. 0: 1 f1=IOOMHz
1.3 :1 Typ. 2.0 :1 fI=500MHz
I. B :1 Typ. 2.5:1 f1=1125MHz

RF Transi storSGS/ATES RF Transistors
Type. BFQ85 BFW92
Co11 ector Base V 20v 25v
Collector Emi t t er V 15v lSv
Emi tter Base V 3v 2. 5v
Co11 ector Cu r rent 40ma 25m3
Power Di ssi pati on 200mw 190mw
HFE 40min. 20Omax. 2Omin . 15Omax.
FT 4GHZ mi n. 5GHz max. 1. 6GHz Typ.
Noise Fiqure IGHz 3dB Max. 500MHz 4dB Typ.
Price $1.50 $1.50

Motorola
MRF901
25v
15v
3v
30m3
375nrw
30mi n. 20Omax .
4.5GHz typo
IGHz 2dB Typ.
$2.00

2N6603
25v
15v
3v
30m3
40_
3Omin. 20Omax.
2GHz min.
2GHz 2.9dB Typ.
$10.00

Nat iona l Semiconductor Va ri abl e Voltage Regulator Sale !!J!!!!!!

lM317K
1. 2 t o 37vdc
1. 5Amps
TO-3
$4.50

l M350K
1. 2 to 33vdc
3Am ps
TO- 3
$5.75

lM723G/l
2 to 37vdc
15Oma.
TO-IOO/TO-116
$1.00 $1.25

lM7805/06/08/12/15/18/24
5, 6, 8,12,15,18,24vdc

lAmp
TO-220/TO-3
$1.17 $2.00

P &B Solid Sta t e Relays Type ECTIDB72
5VDC Turn On 120VAC Contact 7Amps
20Amps on lO"xlO" x.062" Alum.Heatsink with
Si l icon Grease $5.00

*May Be Ot her Brand Equival ent

Toll Free Number
800-528-0180
(For orders only)
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"MIXERS"
WATKINS JOHNSON WJ -M6 Double Balanced Mixer
LO and RF D.2 to 300MHz IF DC to 300MMz
Conversi on Loss (SSB ) 6.SdB Max. I to SOMHz

8. SdB Max•. 2 to 300MHz
Noi se Figure (SSB) same as above

8.SdB Max. SO to 300MHz
Conve rs ion Compress i on .3dB Typ.

Ft Gain Bandwidth Product at Vce=8v. Ic=lOma. 6Hz 4 Min. 6 Typ.
Vcbo 2Sv Vceo lIv Vebo 3v Ie S()na. Pt. 2SDmw

$21. 00

WITH DATA SHEET

$S.30

UNEL CO RF Power and linear Amplifier Capaci tors
These are the famous capaci t ors used by all the RF Power and linear Amplifi er manufacutures
and described in the Motorola RF Data Book .
10pf 22pf 30pf 40pf IOOpf 2S0pf I to lOpes. .60¢ each
13pf 2Spf 32pf 43pf 120pf 820pf II to SOpcs. . SO¢ each
14pf 27pf 33pf 62pf 180pf SI t o 100pcs . .40¢ each
20pf 27. Spf 34pf 80pf 200pf

NIPPON ELECTRIC COMPANY TUNNEL DIODES

Peak Pt. Current rna.
Valley Pt. Current mao
Pea k Pt. Voltage my.
Projected Peak Pt. Voltage my.
Series Res. Ohms
Terminal Cap. pf .
Valley Pt. Voltage mv.

Ip
Iv
Vp
Vpp Vf= lp
rS
Ct
VV

MODEL IS2199
g"in. 10Typ . lImax.
1. 2Typ . l.5max.
9STyp . 12Omax.
48Omi n. SSOTyp. 63Omax.
2. STyp. 4max.
l.7Typ. 2max.
370Typ.

IS2200 $7. 50
9mi n. 10Typ. lImax.
1. 2Typ. l. 5max.
7STyp. gDmax .
440min . 520Typ. 60Omax .
2Typ . 3max .
STyp. Bmax ,
3S0Typ.

•

FAIRCHILD / DUMONT Oscil loscope Probes Model 4290B
Input Impedance 10 meg ., Input Capacity 6.5 to 12pf.• Divisi on Rat ion (Vo lts/Di v Factor)
10:1, Cable Lengt h 4Ft. , Frequency Range Over 100MHz.
These Probes wil l work on all Tektron i x, Hewl ett Packard, and ot her Oscil l oscopes.
PRICE $4S.00

MOTOROLA RF DATA BOOK

list all Motorola RF Transistors I RF Power Amplifiers, Varactor Di odes and much much
more.
PRICE $7.S0

Toll Free Number
800-528-0180
(For orders only)
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---------------- ---- -- --- --.- -- ---- -------------------------------- -----. . . . --------------

---------------------------------------------- ----------_ ._---_.-.----------_ .-------------

$ 10.00

10. 00
2/$15.00

430pf
470pf
510pf
560pf
620pf
680pf
820pf
1000pf/ .00 luf '
1800pft .0018uf
27 00pf/. 0027uf
10, OOOpf/. Oluf
12 .000pf/ .012uf
15.000pf/. 015uf
18, OOOpf/. 018uf

124-113 Bypass Cap .
122-0275-001 Socket
(For 4-250A,4-400A, 3-400Z,
3-500Z)

100pf'
IIOpf
120pf
130pf
150pf
160pf
180pf
200pf
220pf '
240pf
270pf
300pf
330pf
360pf
390pf

. 60¢ 'IS A SPECIAL PRI CE: 10 for $7. 50

. 35¢ 100 for $65 .00
1000 for $350 .00

$ POR SK626 Chi mney $ 7.70
35.00 SK630 Socket 45.00
22 .00 SK636B Chi mney 26.40

330.00 SK640 Socket 27 .50
47.00 SK646 Chimney 55 .00
39.50 SK7 IIA Socket 192. 50
56 .00 SK7 40 Socket 66.00
8.80 SK770 Soc ket 66 .00

43.00 SK800A Socket 150. 00
44 .00 SK806 Chimney 30.80
45.00 SK900 Socket 253 .00
50.50 SK906 Chimney 44.00

$ 30 .00
40 .00

101 to 1000
1001 &UP

IOpf
12pf
15pf
18pf
20pf
22pf
24pf
27pf
33pf
39pf
47pf
51pf
56pf
68pf
82pf

.99¢

. 90¢

.80¢

Socket
Chimney
Ch imney
Socket
Ch imney
Socket
Socke t
Chimney
Socket
Socket
Socket
Socket

Toll Free Number
800-528-0180
(For orders only)
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"SOCKETS AND CHIMNEYS"

JOHNSON TUBE SOCKETS

124-115-2/SK620A Socket
124-116/SK630A Socket

ElMAC TUBE SOCKETS AND CH IMNEYS

SKIIO
SK406
SK416
SK500
SK506
SK600
SK602
SK606
SK607
SK610
SK620
SK620A

CHIP CAPACITORS

.8pf
Ipf
l. Ipf
I.4pf
l. 5pf
I.8pf
2.2pf
2.7pf
3.3pf
3.6pf
3.9pf
4.7pf
5.6pf
6.8pf
8.2pf

PRICES: I to 10 
II to 50 
51 to 100 -

WATK INS J OHNSON WJ-V907 : Vo l t age Cont rol l ed Mi crowave Oscillator $110.00
Frequency range 3.6 to 4.2GHz , Power ouput. Min. lOdBm typical. 808m Guaranteed.
Spurious output suppression Harmonic (nfo) . min . 20dS typical, In-Band Non-Harmonic. min .
60dB typical , Residual FM, pk to pk , Max. 5KHz , pushi ng factor, Ma x. 8KHz/ V, Pulling figure
(1 .5:1 VSWR) . Max . 60MHz , Tuning voltage range +1 to +15volts. Tuning current, Ma x. · O. lmA ,
modulation sensi ti vi ty range, Ma x. 120 to 30MHz/V, Input capaci tance , Ma x. lOOpf, Oscillator
Bias +15 +-0. 05 vol ts @ 55mA . Max.



=

"TUBES"
TUBES PRICE TUBES PRICE TUBES PR ICE

2E26 $ 4. 69 5721 $200. 00 8462 $100. 00
2K28 100 .00 5768 85.00 8505A 73.50
3B2B 5.00 5836 100.00 8533W 92. 00
3-5002 102 .00 5837 100. 00 8560A 55. 00
3-1000Z/8164 300.00 5861/ EC55 110. 00 8560AS 57. 00
3CX1000A/8283 200.00 5B76A 15.00 8608 34.00
3X2500A3 200 . 00 5881/6L6 5. 00 8624 67 .20
4-65A/8165 45 .00 5894/A 45 . 00 8637 38.00
4-125A/4021 58. 00 58948 55.00 8647 123.00
4-250A/5022 68 . 00 6080 10. 00 8737/5894B 55. 10
4-400A/8438 71.00 6083/ AX9909 89 .00 8807 1000. 00
4-400C/677 5 80.00 6098/6AK6 14. 00 8873 260.00
4- 1000A/8166 300. 00 6115/A 100. 00 8874 260. 00
4CS250R 69 .00 6146 6. 00 8875 260 .00
4X150A/7034 30 .00 6146A 6.50 8877 533 .00
4X1500/7035 40.00 6146B/ 8298A 7.50 8908 12.00
4XI50G 50.00 6146W 14. 00 8916 1500. 00
4X250B 30. 00 6159 11. 00 8930/ X651Z 45. 00
4CX2508/7203 45.00 6161 70.00 8950 10.00
4CX250F/7204 45 . 00 6291 125.00
4CX250FG/862I 55 .00 6293 20. 00 68K4C 5.00
4CX250K/ 8245 100. 00 6360 4.00 60Q5 4.00
4CX250R/7580W 69.00 6524 53.00 6FW5 5. 00
4CX300A 99.00 6550 7.00 6GE5 5.00
4CX350A/8321 100 .00 6562/6794A 25 .00 6GJ5 5.00
4CX350FJ/8904 100. 00 6693 110. 00 6HS5 5.00
4X500A 100. 00 6816 58 .00 6J85/ 6HE 5 5.00
4CX600J 300 . 00 6832 22.00 6J86A 5.00
4CX IOOOA/8 168 300. 00 6883/8032A/ 8552 7.00 6JM6 5.00
4CX1500B/8660 300.00 6884 46.00 6JN6 5.00
4CX3000A/8169 300. 00 6897 110. 00 6JS68 5.00
4CX5000A/8170 400.00 6900 35. 00 6JT6A 5. 00
4CXIOOOOO/8171 500.00 6907 55 . 00 6K06 5. 00
4CX1 5000A/ 8281 700.00 6939 15.00 6K66/EL505 5. 50
4E27/A/5- 123A/8 40.00 7094 75 .00 6KM6 5.00
4PR60A 100. 00 7117 17.00 6KN6 5.00
4PR60B/8252 175. 00 72 11 60. 00 6LF6 6.00
KT88 15. 00 7289/3CXIOOA5 34 .00 6LQ6 6.00
OX362 35.00 7360 11.00 6LU8 5.00
OX4 15 35. 00 7377 67. 00 6LX6 5.00
5728/Tl60L 44 . 00 7486 75 . 00 6ME6 5.00
811 10. 00 7650 250.00 12JB6A 6.00
811A 13.00 7843 58 .00 "WE ARE AL SO LOOK ING FOR812A 15.00 7868 4. 00 TUBES NEW/USED ECT :'813 38.00 7984 12. 00
4624 100. 00 8072 55. 00 WE BUY SELL OR TRADE4665 350.00 8121 50. 00
5551A 100.00 8122 85 .00
5563A 77 . 00 8236 30.00
567 5 15.00 8295/ PLl72 300 .00

NOTI CE ALL PRICES ARE SU8JECT TO CHANGE WITHOUT NOT ICE Il l'll llll lllll l l l lll l llll l ll lll ll ll• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Toll Free Number

~~ electr0'UCI800-528-0180
(For orders only)
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"MICROWAVE COMPONENTS"

an
an
sn
an
an-----~1f_
l lf....
AU .....
_ i t ...
.....rlc...
_'00
C l 0,.-1••
C l c,...l c.
fOl" t , ...lIt
fll/lll tc.. l lt
fll/lll,c..l n
fP/ll tc...h "
f lllllll" ..l o1>
f ll,,",..I..
_ •• 1 " \u'_~

_ • • 1110"-"
,",,1..1 11 •• ..-• •
_ loti 'ack.....
.....1. t\ ' ot klnl
_ l.n 'oco ...
_ IIU P ....
_ 1,",,1 , ....
_ l ett , .. l.o.-.l
_ I.u 'oc" ""
_ 1,",,1 ,"<,.0"01
_ l oU .oell....
_ lott .oe ...
~ I.tt ' oellnl
" loU ,.co ord
_ I I U ,.<tll"d
_ leu ,oe.......
_ l eU 'ocu nl
_ I II'U .oc......
_ l oU ' ocl.onl
_ l oU 'octo nl
_ I. u ,..,..rd
_ lott ' ''lOrd
_ 1. U ......nt
_ lott h ellrd
_ I ltt l ' "ct,rd
_ l00tt h . ... ....
_ l et t "-cUnl
_ lou ' .."",nil
_ lott h to'"
_ 1.U 'eele'"
_ lett 'o< l.lo'"
_loU 'O( l.lo...
_ Itu '0<1.1...
_ l ett 'o<l.lo'"
_ l ett '"l.lo'"
" l . n 'o< l lrd.
H l ett ' "( l "rd
_l.tI ' "<l "rd
"""l ett '"U"rd.
_ l.tt ' o<lo rd.
_ l ett 'o< lord
_ l ett ' oeh '"
_ let l ,oe.....
_ I et l 'KU rd.
_ 1. U , ...
_ let t ' o< U...
_ 1. U 'MU rd._ '.11 ' u l l rd.
_ 1.U '.n....
_ l.n ' . c"rd.
_ l.n 'Klord.
_Ietl 'o<U'"
_l.n ' K U '"
_ l . n 'KUrd.
_ let t 'Kl.lo'"
_ lett 'KU '"
_ l . tt ' K U rd.
_ 1.U ' ,"" lo rd.
_ 1. U h c ...
_ 1. U · '"ct ...
_ IIU ' .c l. rd
_ l ot . ' "cl ord
H..l . U ,.(u...
_ 101.1 ,.(1.1'"
_ l ett ' o<U'"

••.,.,.,
t oc:t .....lc
~

~"IItn' t..(
IIlc_ 1I
IIU I U ")'
'"Ute")'
~~

~~

~~~~
.~

~~

~".
~~

~~

~~

~~

~~

IiO h r S<>Oln.
IIO h . _ re•. 2 t I2 . foGM.
1I0t•• ~""re .

IIO h. ~re. ' .05 ' " lllGt,
IIo h . \.o<oru I~ . • '0 leGH,
War t.blt .t~t..
' . " ab l • • 1_ ... _ G-lGOll .~ to I"" l (loo
, •• t .ool • • n __ G-_ I to ~ l (loo
""IflJo . t.-tor G-I'OII ) to """ l (loo
, .. , .bl••, '-... 0-I'0Il , ' 0 II""
~I..- . u _ tor I to ll;tl, 0 to SOlI
s.-l .... 'I_to. 1 to Q t ~ to !;OIl'
~lr • • •1_'0. I t o 8QH, 0 tl ~.
Idop '.r I 10 SIIA '.1 t. l l .lGH.
D'r« t'o• • ' C""olor . S to 11)1<. 6dt
_, l:o< 'oct.r
O'rocl' 1 _ . Ottoc.o, 6(Oof""'l /21S· .1»oL
O;_It 1 '-0. Do_... ~""/ I!owo lll~I'>Oo<

t-l••
C.,.. ta l 110.......
, • • I.bl••,'-..... 0-_ 1.' to 1._""._. _teo" 1.95 to 111JO,
_.~

....ptr.
'-or Looto<:t ...
D'rot l; "".l C_Ior 2 t . IGH. lOoK
l\)(l:1 Uh ld•• lilt t l l SOllC
Ad.P' " G t . " J.~ •• S.•%<:
....p'. r " to " 1.05 to ltlUc
....P..... I to " '.2 . 0 12 .IGe
........ 10 tl I%<:
1iIap . .... is ' 0 2lG4
"'lw s-u I' 1OI_
"lw s--c. 1. 9S to S.r;Gr.
..... Ioour<. ' .OS to l OGe""'w S--CI l .' tl J . _
110'.. Soon. '.2 to 1l. 'Ge
". 10. $oon l IIXft: •• 4Ge
n r l••1t .n.."" t o< . !oo [It t. l (;c
t "" P. .. fi lt. r 410lN
' a r l.ble .n...... to< 0 •• !IOdll l .~ t . S. HIG<
,.rI. bl ••11__ 0 . 0 SOd$ S.HS t . I .2Gc:
, .. table ..._ ..... 0 t o SOd$ 11.4 . 0 tllO<
, •• I.bl••tt__ 0 . 0 SOlI 1.1 to 11. _
" I .. , .... I U '
C. ,..U I lIe_t.... 1.ll!I t. 1O&c
C. ,.. ta l lIe'K_ 1.OS t. 1O&c ""..- ' . ' r
er,....1 Do 'Ktot 1.OS to lOGe "" te llM '.ir
',,"..In... """'" F.r 4]0 Sorl'" Il"I< I . lOGe
aorr. tt.. ~"" l 1.O~ t . $.BSl'.o
Dotrcto. _t S. BS to a. 2Ge
t " ... _ I S. IS t. ' . l Gc
t "tor _t t.GS to l OGe_ .tor _tI ! to t fo';c:
, _.tor _tIl .• to 18lic
t _ _ t 1.1 to u.~

t htor _t 1.2 to It.~

,_, _ J. 9S to S.15OO<f_ , 1001.. 1.llS 10 l OGe
f r_r _ S.l 10 I.K<
f r_, _ le t . I SCc
'reqo.enc, Mlltr 12. • to 1&Gc
' ''''1''''0<' 'Itt.. 8. 2 10 1l.41lc
,_, 'It. ... 90\ I • •. lGe
DI_ I I I c....pl .. 20i11 1.95 to S.liGc
Dt _ tt 1 ~lor :Ja '. l to u.~
Ol roo;t. l l e-Ior 10000 1 . l to 12. _
DI_It 1 '-l or 20i11 • •1 to U.~

lIYal O1_U_l too4Il... 90\ to 1.t1S5c I'0Il
lIYa l DI_ tlo... 1 eo..l or 1. 9 t o ~ 20dI
01_".....1 lIetot_ 1.9 10 • . 11lc
t ...I0.""" J. 9S to S.~
"",. 1"9 t ..... 1 .2 I. 12. 41lc
seo••r O.llll ot • •
" ' oroo••• $.' I c~ SOOo< t o 12. lr~ SPST
lI"'pa.. fl lt• • 2 t . 4G<
II~" FI ll.... 8 to Il . 4Gc
tF lie_tor
C.,..ta l Do__ .01 .0 18k
.,. _ l. tor I.' to I . loli< toIII
Pli _ It tor 1.1 t. I. JGc 1_
t ...l ...U .... SO_
"'-. 1 to l llDl<
" ""l l .9 ~ator S...."tU.".,
Tron, l " ... 1.,1 Jl,
Pln AII• • rpl l.. _ I.....
Mil . . ..... Soott<1I l OO11c: 10 18Gf< .
MI<""".. Soo ttl. OC t. llilc ';F'lIl
MIl ....... . . Sooitclo
o to 101d' n. llbl l ..._t... OC to lGe..h. $olorC.
""Iw s..r.:1 10 to _
" hi SIIoo.... 10 to l OOC\IIlc
ruM "" .f.u_tor .... lItl S
I Ian<! ~.....
OI _ It l C_I .... 4 t o 8Ilc 1000b (I" ' dI 10014120)
8O1l61 ' ar l . bl . Att...... . . .
MI Soo tt• •
110m "" no I. S to 9.6G<
tell .U_.or
fa. . ... l • • U _ tor 0 to 40dI
, .rl "'l ••t~tor Z to 2. loli< 0 to II~' .1• .
1 . S to 11. _ 0 to ZOIlI ••••
Ol_ l t , ,-I Z to IC<. I'0Il
Dt_ I I 1 ,-I t 1O ~ JOdI
, ..1Ibl. OI . "" l t 1 ,""pl ..- 1. 2 10 I .IC<. 1 1O 1M

I IOI _ It""o l CoIlpl • • 4 t . 810< 10111
O1_t l"". 1 CoIlp l.. . 9S t. lGe 1011 1
Dt_II"".1 CoIlplor . 9S t . lGe 10dlll
OI _ lt 1 e-lor t to 4Gc 10dIII
D' _ lt 1 ,-lor t to 4Gc JOdI
01_ 11 1 .:-1.. . to 10'< 10iII

5loo ,0II
100.00
100.00
1100.00
lOll. 00
100. 00
~OO

~.OO
1~.00

I S.IXI
~. OO

~OO

~. OO

/S.OO
IS.OO
15.00
~.OO

~.OO

15. 00
IS. OII

4100. 00
tSO. GO
n .oo
IS. OII

100 ,00
"00
15.00
~.OO

as.cc
35.00
a .1II
,s.oo
~.OO

~.OO

~.OO

llS .OIl
%100. 00
~.OO

ISO. DO
~.OO

~.OO

~.OO

J!IG.OO
~.OO

".00
~.OO

~.OO
100.00
/s.oo
ft~.m

85.00
leo. OO
~ . OO

US.':."!
1".00
".00
".00

D.OO
~.OO

~.OO
~.OO

400. 00
3100.00
,," . 00
~.OO

~.OO

lOO.OO
~.OO

~OO
~.OO

~.OO

15.00
100.00
~.OO

100.00
~.OO

~.OO

lUll
100 .00
~.OO

lloO.OlI
.00

100. 00
~.OO

100. 00
1100 .00
100,00
100,00
15. 00

100.00
100.00
no .oo
~.OO

~OO
~.OO

~OO
100.00
15. 00
~ OO
15.00
" .00

100.00

l!iO.OlI
100.00
100.00
00. 00

100. 00
100.00
100.00
100.00
100. 00
100. 00
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"TEST EQUIPMENT"
TEST lW1"'lllT ~ lClOM.n ~llTS-- 'W, ~ 'N ..... ' lie<'Ier.w. \ 9S to ZlIMl' 450. 00 H,rd. 10000·IO Ill_ 110ft. , toI.pr.. 4 to 10lic 10dI 100. 00-,. IQ.l J I~lH NI FH 51i""'1 ,""or .....nIl Untnrlor .~ = llJ't>rld .go; 10 lG< loll ISO. DO
lOOlQ<. to S~ ."" 19!> 1.0 VOIle ~OO .~ "" . ,110"1' 2 ld 4G< )<II 150. DO

~ on IIoteorod_ ea.._.. :100 ttl lZOOOC 100.00 .~ JOJ'·20 01 _ ,1_' ,-1... lIS lG~ lOilI Ull.•tIoo. _ _
~ _ It.. ,sa.• .~ _m 01_,._1 tow, .... 240'" !oIDII; zoe Il!i.llll

~ l f"'" 1IllCIlIf1~1 -. ....__ """ .... IlDJO... 4OIic: •. 00 .~ )OU·2O ~_tt_1 tow, ... I to -.;c ,. lGO.OIl- -..ZlIlA S~... S.....1 _.too' rOO' CI "'.00 .~ _·m DI,"Ul_1 e-l... . to I!IG< _ 100.00-- 00 f.--, __ zo •• 1_ ISO.OIl .~ -~ 00_11_1 towl... J.' \0 .... lOilI lSO.OIls, ...... _ IOJ11ll'l. r.--, 010'.... 0 lO ~ • •," n., \ 0 l.O SlDIi; ~.oo .~ ""<- 01_11_1 towl ... 1 to 12."" JO.- IIS. GO

"- S'llll~ ~t ......... " .... \ 1.< to l !llllc ."". ~, ~t"" .~ Ion "1O'"1d 3dI ISO.1IO
S_ p ...." ...r 0 ' 0 l!ft; ."" 1'5_19 , _. S"..I, 11000. 00 ..~ ,-, JOU-ZO Ot_tlon.] toupl ... 1.1 '0 4Gc 21* n O. DO...,,"_11 •• St , . do Nl 519"01 """'oruo. 1511, t. l '">ll< ZSO.OO ••• 22007' 304)..3{I 01_11... 1 C""plor 1.1 ' 0 I Gc J(kll lOO.OO

IIN,.r_n ,.. SU . Ol"d Dot"n'.. ...U . 25 t . 1(l(l(Jl< ~oo.oo ~.nl. 2lOUI JOOl-IO 01_"...1 toIool... ~ to ' lie 10di 1110.00
"01"'OIl ~., 51 v-o l '""...U.... ~ 1 50 •• _ ~.OO .~ 220' ZI JOOJ_:lO 01 _ 11.....1~1 ... ~ to 'Iic XiII 100.00
[.N. '" N'•...,..•• looootp, O" " I. t .... . t. 1~ .4Iic 150 .00 .~ UJl1 _ ..... I W • I.~ to 1l.'Iic J5.0II-- ". ,_ 1_' .....1 'I.. I. 00.00 .~ """ '01" 10 OI_tl....1~1 ... l .M t . _ 1M 1~. 1llI

""'"'' n-1011/ _ S-..... _ I,... 1_ ' 0 0lJIic . 100 .~ I~JtI '0'5(1001_11....1,-,... 7. 4 •• '2Iic 1M 15.00
I(o.c. ""... fJJ~/fJJ6If JJ1'fJ"'f l'I/\('" .~ ""'" ~'XIO Ol_tl.... , Cowl... 1 10 ~ 1_ 15. 00
"'-10' CM II/CM10l0l'09 .... 1[",. _ ....... .~ 1~1. 01....t '_' '-," ~ to 'Iic led 100.00
'"1~Jt/'" 12'ott"'~' II'"Il'~ 11100. 00 .~ U.., 0 ' ....11.... ' to\001.. 1$.' to II.JIic In.oo

_ •• , belt. sese $U _ nl ~ , .... , ~ot.... INc to ~ ~.OO ..~ 1281.,. ' 01'C6 Ot..... ,... 1 C....pl .. J.I$ to acoc ... 100.00
_I ott h'hnl ". _ • .....U t ,.. 10 '0 SOOIOi; ' . ",," ' n ~.OO " "'" llLOS/ '015()(J O'.ect'"'' Co. pl•• 1 t. 1!.'1ic led 100.00
~... I'" P"hnl ,~ _ . .....U f' •• 10 •• SOOIOi; ' . ",," ' n ~.OO _ ..I "064_JO D"K';"" ""'.1... . t. IlJOo: JOdi 1~.00
_ I. tt P.c u . d ". Sw e........, •••. , t . I ~_ 400. 00 ~ ClO\ "." . 1. ~tt_ ..... ' .85 •• ' .2Iic 0 to 60dI 150.00
_ I....",k.nl ". ,,~ . 0 l lXft<: 400 . 00 ~ UIOI " .,.,. ~t1_.... l!.' to ,_ 0 to 10M ~.OO

_htt '.cUnl "00 S... ...... 150. 00 ~ - ~ lo."" ll.. . u" _ 4 to l Cllic 100 .00
_I....."' . . .... ' lil _ ....... 1_ to lOIic ' 50.00 ~ W. ~, ..., .. I. ~ '" ICIIic In. OII
_, ott ''''1.0'''' ... $''''' _ . ..... _ to 6$00< _00 ~ ~" T. IU " t . l'li.Koc 00.00
_ Iott h,""" - ~ '...1 _.tor 10 to~ ~.OO ~ ." ... _ ... 1 to IO.1iIic 1$.00
_ I.tt ••, ...... - ~ ' v-ol _Uo. 10 to _ ~.OO ~ -, C..,... , $orltc. 00.00
_ lot, ,,,"nl - $11Jft'1 _.tor 10 . 0 'lllJlr; lloOO.OO 'G .... Trwr."to. _t 1 .1 to 12. '1ie lts.OO
_ l . tt P" l . .... - $'''' ' ....... to. 10 . 0 '$~ lloOO.OII o.._Utron "00 _ ...of.... se.00
" ...1...." ••nl ' 1 1~ S'9"' 1 '""....." 4!1O t. lZJOI'It ~.OO ., A· Z6IOC ~"" • • 1o ~tt"'... .. 00.00
_ lot. P"..... 614~ $'_ ' .......tor 'lIlO t. 21iX1l< ~.OO bel.. De,'", 0lU6 Dlro< .1 ....1 ,-I.. 1S.00
IIooo l ett P" . . ... ,,~ $1 ,..1 _ .... I.' to 4 .llie 400.00 -. 7$l-J '-,., ".00
_'ott '''••rd "W $1 _ ' _.tor I.' to 4 .2Iic ~.OO -. ,~ ...... " .00
_1. ..... I.. rd ". $'.... ' _ ..... J.' t o l.iCc ~.OO ... IIn_l O._t,_1 e-'OO' • ,. iCc _ ' .00
_1~1I .oe ..... ". $I.... ' _ . ... J.' '0 l.loIic ~. OO ~ ",c... lt.. "" f.--, ....... S.IM t . ' .1Iie _ .00
_'ot.......... - $....' _.tor 1 t o 1I1ie _ .00 $._• • ~"

1011 ~U_UI' J$ .OO
_1.U ,,,to.. •• T.' $0' sm t o n~ ~.OO $,.,..... _ _liM '_bl~ Oo<o<UI' It ' 0 r6 .Koc _.00
_ l . tt ,,,.... .~ $1.... ' _ ..or 10 W 1!J&, _.00 ' • • t ....h " S-1I", .... d 0 "
_'~U P. ....... .~ $'9"11 _ ..or IS .0 21 1ie 1loOO.00 f.k t .... ' . sa S-1I_9 ...· d on
....lott ....... ... f ........,., Doo.". 16. S to 401ic lllOO.oo T• • ' .... ' . ' 00 "'h~ _ ........4 eeu
. ..I~tt "d... >OW "'.Ubl ~ Tn t S.' IllOO.oo , • • , ....1> 1 1 1~ 110 _ n.,n l ~ A........... . .00
....I~u P.c k... $2''>!. f__, C...ot•• 0 . 0 ~ 1_.00 'ol.. l c ''''411-l'-$Clll _ .... fllt.. ' 5.00
_lett ...k. " $l$lA '1"'1 , _ f.... . _ 20 .0 l iXIl< 100.00 h n ... SWf250-500-IAA f_'~ .......... ,,, .... 150 to_ 1$0.00_'.u ,...... ••• '\"'1 ' 0 , .... . _ 100 to~ _ .00 ,,- flllClOlDO $IIlI'I $oo ' te. " .00
_ I." ...1.0.. ~ PI.. '0 ,OO' ._ 50 .. _ ~.OO ..... 11_ ., ......... I 10 TIl; t. : '" U._ 0 .00
_1." ' ....... .~ PI", ,. 'or __ to )k '$0 .00 .....11_ -" 01_11_' ~, ... • .. 'CIIic 1_ IIlll .DO
_l.n ....... .- '"-I Oh lder W '1 ._ 'or-" 1000. 00 ..~ 00" o to 1ed ••• ' ..1. ~"_UI' 1$.00
_lett PK"" ••• PI", ,. or ... , .. , .......1 100. DO ",I...,,"' [Ill. ... _XI tel 10M " " ' b' O An_UI' 00.00
_ lett ......... $JUI ~ ..... '....-..c, ,,"n . t o $~ l loOO .OO

" I• ...,.... [Q01,,",""'_ l H t P.c.... ••• "10_6 _"to"IT'" $~' 1.1 to 8.$Iie 1000.00 lIO _o,. eI.." ~,' OOoc.,p.... ,,,..
10k...... .., $poct .... """ "" Soltd S.... 10'1< t. 10lic . IllOO.00 ... 2191lJOl/ nJ t . 1\lOCM<'
" " .. T.l 1f;.9lIl "I' . ......~ .ec.1o....0 .0Iic 0'" .. , __t _.00

lJOll/l106ol. $......1'" 110.0 DeUel....... "" <l>H L..4 1250.00f . ....... ,q ~ "",... to. l5Olll: to ~ 150. 00
,",..k ,~ _'.tt P".... - $,.t .... I ' .. _: ,. 4CIU _.00'1,..1 '""i•• tor S"t~ _ 1..., 'o<U .. - $10"'" It.. _. to _ ~.OOH05 5 to 1_ .."",lu.Zlnn 1 • • 200(1II[ ""PO' ....rur .Jl4O 1lF11lIo..... _ lot....~.... IO!It .It. ... $I....... l'" ) .. IlO.."a'111 $I. . ....
~t.-tor 50 _.))!IO If Oo<o<tor.l_ .... _ '.tI....))I00U'Io, ......... . 1"1. 1000. 00

l ' " l .tS '0 $.'-" . llII $10' .... UNO

f.l.'c ~ ~$I"" ,"-".tor S,,__ $. IS to 1.2GIl, '1I1111 SI0..... Lt.. t. l to
Il .4GIoz/flllll $1 • • ted l'" 11. ' to 18&Hl1

UOJ St. _ SwH\>.JJ2J I to llIlIlJl< ".1obl. "'rt...Jl'1 _too."", 50 _.ll4O llIlA I ~Z1Il ~ .w.pl../HU9h to......
• , ti.l t9"tI ~tt"'...... "" _ . ))50 _ OOlec'o•• J]6Ql Ro n _lou...ll10 Oh.I., T.."'It'''''/uu ..... 2. ' , . 11lGH,/ . 1Id •
' .... ~..1_'. ''''' .DO 4411 ......'Hl101 $1. ttM Lt •• 1.05 I. 10.5 _.00

H...I.tt , .. l • • d IO'JII .1t~ I06lI $1.tt.., ~,.. l t. 12GIlzIHlIlll
~lott... ~j", ' .05 t o IO.SGIoz,QJ<1I Slottod
~ I" 1.1 to 1~.""Z""ll'h To....... ''''''Ill.
N to ~\.l • IZtIllt/_lI_ rr-...>l>l " ~.oo

z
electroruc~

Toll Free Number
800-528-0180
(For orders only)
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81 lC Update Master ManLlalS59.95

Elt II Adapler KII $24.95
Plugs into Elfu providing Super EN" and 50 i""
plus 5-100 bus expIll$IOfl , \W,th Super E..
pan$IOtll Hooh .... bw «\dress dl$play$. stale
HlITQle LEO·s oplJonII $11.10.

SlIper Color S-lOo Video KII $129.95
ElqIIndabie to 256 ~ 192 h'llh resolu1ion cclor
llfIP/'OC$. 68:(7..th IId~modn eom(lUle>
(:l)IlIroItd Memory mappa:l 1lC. RAM~·
.,.. lO 6K $-100 bull802. llOllO. OS. Z8ll ,
. o,I ' II: s..J t&I " .... .... 1._..........

mInlllulahon; cassellil/O; save and kNd. basit .
dati and rnactln taf'lOuIOll prografllS; IfI(I Mr
75 ~Its , !WIl:tion$ an:! OPeIaborlS.
Mew II'l"IpIll'<'ed~ ..,., IlIducWlCl ....
__ ..:1m, .. 1115 14~.

AIIcl . an pr;iu$Ne _ ~ com>nand

~?_ Pmllel IIO routones roduded

""" Itaic DIl Cnub 555,00.

lor PC eatds RlI 50 IIfl WI...... 1lot lor 1h!
lMsl~u.-....,8cwd,~ $i4IPIY..:I
$IXiIIl$ lor III It's l1li iDIl8:I _ I deIaI!Jd
121 PO insl>\lClIOII whO'l .... n:i.dIs
_., pg$ old om. Wddng I wi!:s 01
lQonS ~.. gel )'JU slnId Rli fW5OI: p:n.
pn RI lI'OI1'O !¥gel gli1'Ie. Mlny sdIooIs
IfI(I U~l!S ..e IISlOll the SiJPIlf Ell IS I
course rJ S1ud'/ atM, use ~ for trIH1inO and
R&O
fIeI'. 'IlIIif.oIte' lXlfTClUlef5 any orIIr~ Ell
IIilons II iKldibtiill cost or nolllll .~
....... .,. .,. s..., EI U $l • .ti!i, .....
...~'I" ... $.1 .15. l.n "'~f'I" .,...
u." e.- c.- ..., ""*' ..:I llilll:IId
..... t' Iro:I pnI $2Uli. AI ffllIIII e..e-.....,
CIIJrel. i*lBl..:l _ 1O"'0Id.'" rwn lor
ss-100 loanls..:l powe- suppIr SST.•. MlCIlI
IIl1IIy --.- S- U SI.ti!i. All bt$ ..:I
llllbons also Wlitplebll) aSSlifT\bleclIfJ! teslIId,
OuIitlMliI , a soltware pOOlicatioo for 1802 rom
flOJ\tr users is iMIilallle by~ tor $12.00
per 12 issLe. $lr9I iIisu!s $1 SO lsslm 1·12
lol.n:I $16 50

Moew$ VOla GrPa U .5I, Gln'e5 .-.:I Must:
$3." C'op8 ~" ,,"" $U, . 5anhp 41( ta
,, $l U li.

RCA Cosmac 1802 Super Ell Computer $106 .95

Type-N-Talk by Volra,
Ttxl to speech synthesizer wltil IIn Um
lied vocablliary, built· In texllo speech
algorithm. 711 to 11111 bits per second
speech JY1llhulzer, RS232C Interlace
1361.00 .

TIll Supet EIis I smaI SIlQIe boaflIlXIT"Clt*f N
does fRIn'/ .. 'IhnIJl: ... at ec*oC IXII'f¥I*
lor Qlwlg..:l lor IIlImng Plty. II' il'\l"'1ts
mad'oIIe IquaQe ..:I lilt C's"" ; 5 5
wrtIl ...m-I , " . h55 ' 1II1e. ASCII
"" ,5 *..... ' 1..... 1 11 ' , • .
f(lM monIIOf; St3Ie nl rr.bJe~, $nJIe
S1eIl, 0pli0raI address ~; Power Supply:
AudIO Ampli1il!r and SpeII<er; fUly $Od<e1ed for an
lC's: Full documentation
TIll SoIpIr EI inckIdIs a 101 montor lor p:n.
pn UW'II, edito'og HI f"eC!tiof'l .. SINGLE
STEP J I ,I' , whO'l • not ...
ClId!il otI'lef'S II .. _ Pl'U. WlIIl SlIIGU
STEP )'JU can _1I'e """111" • tl'oll oper-
.. ftI'l hi Oionl~.-.:I_ bus
~ .-.:I .. -*'\I WI-
SlnI:tlOI't$. Also. CPU rnocle .-.:I insl>\lClIOII cyde
II'\! decoded ani dsp'T,-l on B lID i idlellOO s
All RCA 1861 'lideo gropIIks d1lp alIc7ws JOO to
conroect 10 JOOr own TV with an inexpensrve Yidecl
mOllJlalor to do grapl1icS..:I gomn. tree is a
... "..... n:UllId lor~ 'fOO# own
music 01 USI'I(l many music P'O'tI'_' i$ *-'I'_ .Thespeal8".'_. "VI'JISO r..-:1 10
en. fIlIy$ b' WI'IlfOIIUJlOlII!$

A24~ 10."I I'f 1llClldes 1610 IoeyspUs
..... ,..., - , jIilIIId.

==~~::u.~a:= Free 14 page brochure
.cldf'Iu.~ isa 44 DinSlanclafd ........turslot of complete Super Ell system.

Super expansion Board with casseue Interface $89.95
ThIs is~ an asb:u1llII"II vako!' Thci boWd lias pn bI.9S QIIdoI'I. lJWt klIow wlh 5IIV! _ I
.. desyOld maDooo ,. ~~ ... \IOU )'JU 11M 1h! s.,., E : [Ill' ...... HI s.r
... J OPIlOOl(I(J n. s.r f 5 .........-11e~ . 111 anllIniI'I\IlI h! IlosII
_ .. 41( .. IN IWI !uI't Ilbtzi$ 011 blftln
IlJli • .,...e II 64K buI.-I rTe'f'O'Y 1)'0- QIher on boWd incU:ll! ....... _ ..
IilCI HlI .!$ 11 PM_. lIM .,. ...... ..." ' 5 They~usy.."'* lorII orr.. op$IOl'i$ on1h! _ towd ttItlIlICtO'oI anASClIIle',tIOartIIO II'e irlU port.
.nl d. fils neat~ into tNi t\If~ cabinet R$ 232 IIld 20 lIllI C\lrfelf l.oolI for 11l1efype 00"
alooQside II'e Sl'llIf Ell TIll board ncto:les slots othIIf deYiee ilIll on boWd an:l I )'OU need mm
lor up to &K at EPROM (2700. 2758. 2716 Of n ITtiTIOfi' there are two $-10l1 slols lor stIlic flAM
2716) Inc! is fully toe:blld .EProMcan be US8d or ¥ideo boanls Also 11K Super MonIc.- W>sion
b II'e 111OtlIloo" an:l Tny IIasic or other PlJfPOS8S 2 wCh ¥ideo d""" lor kID capalJIlIry displav wCh
A lit s..., fIJM .....$lt .95 15 1'<1i1ib1t IS an Tiff IlISIC ani I lOdlIo "*'1acrl boWd .......
on boanl oPm i1 2700 EPfOS whO'lllas beol liO...... SU 5. RS til SU o. m ZD _ li F
pltiplty.liil(l(J wClll prtqam __,.... HI $1 ,_. SoleU A.5I. Ast.. 5 .., .....
enl)f dIecUllI multi Ill! casseI1I read /me I1Ilti::I'I Clible is 10 5 '•• S15 25 lor ..WI>
~ (,.. ·M.. rassetlllfilel .... e>dI- ..... bet-.1I'e __ EI HlII'e s...,
_ '""" (MsI: . • n;WiIs I!IglSW _ ani E $ I .......
l'NdoII:.bIod< ffI(M! CI(IIbIily Rl ¥ideo grIItIcs ... SIoppIy IOl lor lte Wliipltlll! r,:sc:em (_
drr.oer MIll l*nlong 0Jf!CIf. areak poI'It$ can be M~voI~ SupPy beIowl.
US8d with !toe reo,pster _IeatUlt to isolate pro.

1802 16K Dynamlt RAM Kit $149.00
E4a.... 10 &4Ii . ItilIIn '!lresh wttb:b l4J 10
• t.t1I: -.M wail S1M,Iddf 16K AAM salll.
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ELECTRONIC SYSTEM KITS_ ""It Il lJll,
stRIA!. ~O 1!ffi:IlF..c;£ 0 to 30.000 tIIud ,
o T R.• Inpul ,~ from II'lOl'IllOl' 01 t\asIC. or
useAppie IS .,hIIi\/it« termllll. 8d only (P II 2)
SlU5, Kl IPlI 2,1,] S51 .%5. Assembled lP'II
2e) S62,95.
P~TOT'l' PI NG B()..t,A O (PIN 79(7) 521.15.
PARAl lEL TRI..c; OUlPUT 8001i FlO 8 !riaes.
..eh an swlldlllOV. 6A loIcls, 8d onty lPiN
2101SlUI. KAIP'" 21eA) Sl1Ull .
OI'TIHSOLATED INPUT 8OARO II onputs . can
III dtWn ffom m logic . 1kI only (P1II 120)
SIU 5. lUI IP1lII 12OA),".111.
IIIIIrtz , U.
SERIALJPAIW.UL IHTfFlFACE lI,chrecllOlllll.
8Iud files !rom 110 to 192K, SWseleetlbIt
polIIrily of inpul Inc! ou1llul strobil. 5 10 8 dIU
Ms, 1 or 2$lOp Ms. pa rrtyodd or evenor nooe.
III cha rlctell contlin. start brt, +5 & - 12V
rMUirildlkl only (PI'< 101) Sl1.H. Kit (P,'H
101 ,1,) $42.n .
FlS·232/TTL IHTEAF..c;E 8,d,rlCl lOnl l. f.·
QUQS "I2'lIUllPlI232A)S1.I5.
Il$-Zn1OmA IHTIAF..c;e 8Ml u a KlO&l . 2
PI$$M OOI~ ciftvU. u: (PH 7901 ,1,1
SlU 5.
AS-231m IHTIFlF..c;E 8od1recllOflll .21ClNr
c:irl:uCs . W'1II 600Al n .H,
bllPII.1
VERBATIMDISKETTES Oatllife boool IO , 5V,
52' .H , 8'" UI.Ill.
FLOPPY DIS!( »CKETS fU 3 fInO Dnler. 5"""
IIOIdI 2. 8'" Jo.olds 1. IIr eael'I

TERMS: $5.00 mill . order U.S. hnds. Cali!. residents add 6% IU .
$10.00 min. VISA and MasterCard ateepled . $1 .00 inSllrance oplional.
Shipping: Add 5%; orders LInder $25.00-10%.

fREE: Send lor yOllr copy 01 Ollr NEW 1981
OUEST CATALOG . InclLlde 81f stamp .
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$24.e
'2t.M
m .ts
m .ts

'__ '0'01''' ' __ '''-'' o.-r.ooo_ ...~_
.. _ol ..-.._,.

Try your hand at building the lines! Iookm9 clock on th e
market II, sann hOI',", anodized aluminu m case looks greal
anYWhere , While six 4" LED digi ts provide . h ighly readable
display . This is a comptete ki t. no extras needed. and II only
lakes 1-2 hours 10 assemble Your choice of case colo rs:
si lver. gold. black (spec if y) .
C lock "'11. 12124 hour. DC -S
Clock with 10 min 10 t,mer, 12124 hour. OC· l0
Alarm clock. 12 hour only. De-a
12V DC ~r clo<:lI . OC-1

f or w ired and tested clocks add $1 0 .00 10 k,l price
S PECIFY 12 OR 2. HOUR fOflMAT

..........
A.upot. sen."'Y' ,mp"_
h.. wh,ch 110 ,11 P'C k up .
pln <!fOP a, 15 'eel' a.....t
lor rnon,tonng blby's
tOOm or II genet.. pu,.
pose .mpto.... f~' 2 W
mil OVlp<Jt. on 6 10
lS_ ~__..
COO ' .....E '" BN·g

l.cl Btlnll, KII
A g,astollenloo n gel ·
Ie' wh'ch ,110,n.'0'y
n, st>et 2 JUmboLEOs
Use lor """" I>Idges.
bullon • . wllrn ,ng
panel hghl" II>yffwIg'
~ on:l 10 1S IIOht

CompIel, 10, 01. 8l-1
12.15

_....... ~•.e-- .....voo__ So.___ eft '" __ !-
,~v 1oCC_ .... ""
.............~• •~ vI).' V .IS

CPO-1
R_ on 3-12 Vdc 1 . . .. Put 1 KHZ oood Iof CPO
All''''. " ""00 Oocdlll'" Coft>plMo k,1 U .t5

See musIC come
,,,Y.' 3 d'..... n l
"gillS nich. w,,11
m u"C One liglll
eeen 10' . h igll .
m'd, ,"nge and
tow. Elcll md'
v,dullily I dIUS'
Ible lind d"Y" up
to 300 W .uns on
110 VAC

Complel. k,f.
Ml -1....''''3 Kit

H"·3W"-,,."'" Tn,...,

" "Ulie' " 'lIh pe<lo<mlnce F'-l ..." . "
I... m,~. ~ ,l' n lnl ,t, I I,el>'"
1019"" UP to 300 y.' OI ,If> exc..,-
I_I _10 _ Ill y 1>1 Inl 01 ,"
buoll on electre< m. k. KIT onctu<lfl
c_. m," . on-o" I Wltch .n"'......
OoIl1e<y ,_ TI'H$

.. It'Ie to...... """ ....._

FM
MINI
MIKE

MINI KITS· YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

fM ·2 k,t .....M

FM .,"In. M'k. K II

T" n. m," up 10 300' to
.ny FM b,oadcUl ," .
d'O. UH'I Iny type 01
m,ke Run. on 3 10 9V Type fM ·2
"". added sen.." .. m,ke ","mp,,-
fM ·1 k,' n .t5

Whl.pe. lighl KtI

An ,n te res', ng k" , s ma tt m,k.
piCks u p sounds .nd c o nv",',
the m to "gh, Th e to ude. 'he
lOund th. b ' ighte. ,he "gn,
Includes m,ke , ccm-crs up '0
300 W. runs on 110 VAC

Complele k'l . WL-1
H .95

T_ Dec..o..- ~
A co rnp' . " lone eeee- J!i!
de, 0" • .,ng.. PC
bO.a,d Fealu'..: . 00·
SOOCI H. ad juS1 kOle
,"nge V" 20 tum POI,YOIl. ge 'egu
I.Ioon . SIl7 'C Usefu ' 10' 'OUC: Il
lone bu,.t de'eehan. f 5K OIc
elln .ISO 1>1 used lIS I lI.ble 'one
""",Pdet Ru... on 5 '0 12 __
Com plele k ,l. TD- l 1S.15

Car Clock
Tt>. UN·K 'T. only 5....- ,,""ne<:t1"".
.. . ,••• 'U,,"' 100'''''' 'U"lI"d . nd .ccu uto "t«. "n."" '., ....p '0 "d.fI<I,n"." C'o< ' """,.mon' .. com"' "'b...., _ .ou on'. OOOdOl 3 ,," I.",1<_ to'" .t>ou' """""'n' 0.."", t><-'9'" g_ ...,n ' u' ''''''h'' o,ovn,no..
" ont .... __, - -...-n ...... 0" "'ll _bIO d''''''''. <10 _, e- ,n .
..............._ ......""'_ UK ,,""'" 110 _ , , ... .. """V l..-
,_ C........ ", ..__. ... ....... .... ,"""' ,

DC·' • • 'l_ loo..... InM
DC·] ""........ -.... UlM

N"

I ........-
._
••••.-...-

' 59.ts
S44.t5

' .50 ••.
$1 .00 ••.

CD' "'" ....._ ...... log"" ISO _ 10,,,,,.

600 MHl rti-._
PRESCALER ~
Extend the , a n ge 01 you•
counter 10 600 M Hz. Works
w 'lh all cou n te rs Less thIn
150 mv Set15,lIvll y. 5pec,fy ·
10 or -100

" .._-- ...__._-._..O.fot. . ,__
1 _ _ .. __• ____ -.......__c_-_ _--oc·,' < ~ _ .......
0"' . , ...._ I'."" .... ..... ,..,

1112 11.0'
111' 11.•
1'IIOIS 11.2$
1912 ".2$
7'8 ' 5 11.2$

_T0-e2 __•--- .......,...no__• ' ''".•

11., ", .,

_.....,.,K"
Complooe lnP'e '-11_ _
-,*"1>',,,,__6 10 ' 1 _ ..
:100"",_'5.. 1 A"", h ,,__

'l9"'OIoon. \IOP<l """''''9 _ .....
.,.e L", ' . ..... 101''''""' . <OQu.... , 3 v
,,1 ...n<!'. VCT
Comp"'te k,t, PS-3t.,

Dp·AMP I pacllll
BI·FETLF 137.1 . O" IOCI pm for p,n 1.1 co mp.a" ble. bul 500,OOQ MEG
,npul ' . •uper low 50 p. ,nput cu" . n', 10..- pO_ "",n
to .... """ "011 10 ....

Wifed. tested. PS-1B
K't PS-1B

30 WI" 2 mlr P W R AMP

S im p le Class C power amp reeune e 8 times power gain. 1 Win
l o r a out. 2 W in lo r 15 out. 4W ,n lo r JOoul Ma~ output 0135 W.
inc red,b le value. compsete with all parts, less case and T-R relay
PA-l .30W pwrampkil '22.'5
TR-1 . Af sensed T-R . ela y k 't S.t5

C.'," d.. ...- Oock
T.... clOc k ' ''''h 901 """ 6-!.- LEO.
1212' _. _e 2. _, """" •
yo.. U''''''''. D.nOly D.c_up. .....
'0" more Tho .uper 7001 ch,p '.
u•• " S... 5. h2,ncll.. COmplO'.
k,t I... cos. tnot •••". b'e )
OC·<;I

cere ISo la to rs ' 4N2a type
oete Rellecto rs • Photo d io de ' LE O

. .... . ...."'_ _ • ,""_"".• _ _ ._'sc~__"... .._._'""--'- --"-.,...<- -_.......- .... ...,._----"'-------______... . sco • ' .. "" '......- '. __..- •__, __ ~.n> _ ~..----_._-'" """....'.-... ..'-_...._L_ e-_- -'" to ..

..... .___ , _ ......to"""
....,. " ". _3

.....
f'TeSCllfi
Milk. h 'g h reSOlo"on 8 ud,O
mell 'U,m.n's , g •• , t 10' mUSll:at
,nst,ument lun,ng , P l lone" e tc
Mull;phe , eud,o UP ,n f,equency.
setfl(: lO ble .10 0 ' ., 00. g lVe$ 0 1
HZ re lKltul ,on w,'n I sec. gate
"me' HIgh senlll,Y.I)' 01 25 mv .1
meg ,npu, l and bu,t,",n 1t11et,ng
g..es g'ea' petlormance Run.
on 9V blI "lWf. a" C MOS
PS·2 k,t
PS-2 ""ad

Rf e ctuateer .elly senses RF
( l Wj a nd c loses OPDT .elay

for RF sensed T ·R relay
TR-t xu .e.i5

MRF ·238 If_."" .. ....., ... P"_l
1-'O<!tI llO''' 150 "'''' 111."

1..G ".2$
1""G IUS
723 U G
:J09O( I U S
1llO5 11.10a-T-.._-_.._",- .....-,,.

... ..... 10 ,~. GfM' tc..- _ "" .DO

SlSCl
U.OO
U.OO

...
U N
U .

0<.. " .._0".__ ..,.'.
• ·fY ' "'OO....... .......... ..,,'.-- .....

M,n, RG· 1U Coax
10 11. 1ew ' I .oo

AC Gullel
P.ne' Mou~ l ...th Lee".

. ' 11.00

Coy.'"
:I 5195'5 MHZ
1000000 MHZ
' 2. 8800 MHZ

C t1 .

..... ............._ .. .... 1---""i:.:..Ci:.:"'c::"'=----r::.-,;;;:""'''''::;'":i:~--_l"'.. . . (IU;\ <Sf .""'. _

~. "-

11.50

---....." ......_.50 __
""'WI on !>-II , '0.30 ",A Tn
""'" ,..... " .SO

._---,c-.
......_- ' ''',.•"-_ Goo .11 .... . ..

1100
)/11 00

51.... KII
P'OdUCes upward lind downw.rd
wa" cll"K,....IIC 01 I pOt'ce
,"en 5 W pe.k . udiooulpu1. ,uns
o n 3-1S VOl1S, uses 3·.5 o nrn
speak. ,
Compl.te k,t 5 M-3 $2,15

10 ", Tkloo .._ oc Loa _ .. ..... ' .-...- '•.,.. .. ..'e·' _ n ..

....u.. to....
1 ....._
'000",'• • _ ' ......._ ..
' v ... _ .

M,n, l~le SPOT
RiI<l Pusf>bullor" t<I 0

..-__ MV not)O .F ..........' <op 10-110 PF _ , .... _ ..ng• •
-" _ _ liIl.

25M :/O T..... T""' .... n ,DO
' M :/0 Tum T,... Pol ' .1Il

_.... .....,
... IM....nl ot PopuI.. yatues . ...
..a" CuI ... " I,,, PC mountlng, ~

"enle ' ~" ,••d. , b'lI ot 300 0'
moro

L_ . \'0"'" C......,., pi......""",ty
MIn< Rod, Jumbo Rod. HIgIf ln~ Rod. llIumMIolOr Rod 1111
M,n, V.ilO,,- , JumbO Y.1I0", JumbO G...n 1I11

eo.. C~ M_ IOt
CIIosso. mounl

BNC type " .00

Coy.tsl M'c: _
S....il r- e ...... , ' nICk
C'YOIO' m,ke c.ft' '''110 I .n

- ........_..-.-'--M-. _ ""CX <_ '"
_ ... ' ''''' ' '' • •.• • OdS ,.... .., ....

fOrP<lvcos LOUDeo' '''.110''''1l 'n<!
. nenl'on lIe",nll ."on Io ke .ound
C.n , uPP'y up 10 15 won. 0'
obno.""" ''''''0 Run. on 6-15 VDC

....m
10/12.00

10112.00 L':':::::':=::"':'::::::T";'i';ii~:;"';;;;=;:;='---l10112.00 r
4112.00
4112.00
:lI12.00

25 AMP
100V Bridge
$1.50 ••ctI

n ,H

Min i-Bridg. 50V
1 AMP

2 for $1.00

TTL
1. 500 •..
1..7 •..
1.75 . ~"., ·~7" 96 11.35

SPECIAL

8 P,n
1. P,n
16 Pin
2. P,n
28 P'n
.0 P'n

l1C90
10" 6
,~

120 1A
12160
1107 C
~..
5315A81G
,00'

FERRITE BEADS---- ....".._-- .',,,.

PARTS PARADE

••,'N
••• .~ " C a , ••

- Good .... "-" .......,... t--------'--l~:':=~:':~~~~~::::=l "....9O'S,.., 110 • • C ........,. -"""".. "- i--II tI .e oK .-..." -U. 'l oK ~.N.N
U •
U N

LINEAR

IC SPECIALS

U'·5 K"

u-en.aI T_ Kif

Po""",.. t.... w.'" pa'" and PC
bO"d '..:lUlfecl to P<""l<Je' .......'c.
ot P<o<:,••on tlm,nll ."" pulO.
ge"o',""" U..' 555 I,me' 'C ."d
'''C'U''O' • "nge of p.n. '0' mo.'
"m'''<;1 ".d.

READOUTS

TRA NSIST ORS

• .,p cc .. .
• .,p ..,. ' -C' ••
......"'M~'" :l:TC' ••
.... ,... " -Cx • •

M"M"~.flU
fl "-

~,

••~
~

~.,..,
••••••-

__c·, .
_-c·, ,._-c·, ._ __c·. 1M••

_ "'fO c·' .__co ._ c·. .•-..._- .-'..~- _.-'.-- .-'._- ._ ..,."..... I ."
_ ... , 1 .

.... _' r· • ...., ......... ...l'<__ ......
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AHAS FilTERS CHOKES

5-20 uH • • • • • ••• ..••••• • ••• 1. 69

100 uH ••••••••• ••••••••••• 2. 99
120uH •. .. ....• .... ••.• ••. 1.69

.1-3 uH ·2.99
VIV .15.15uH .•••••. •••.. 2.99
VIV 150 150 uH . ....•••.... 2. 99

Variable coil 10-SO uH •• • • • • 2.99
Transformer dual 8.8 uH . ... 1. 00
.47uH •.... 1.00 ea. or 10/7.50
.68uH 1.00 ea. or 10/7.50

1 uH 1.00 ea. or 10/7.50
1.2uH 1.00 ea. or 10/7.50
1.5uH 1.00 ea . or 10/7.50
2.2 uH ••.... 1.00 ea. or 10/7.50
2.7uH 1.ooea. or 10/7.50
3.3 uH •••••• 1.00 ea . or 10/7.50
6.5 uH •..• •. 1.00 ea. or 10/7.50
7.5 uH • ••..• 1. 00 ea. or 10/7.50
10 uH ••.... 1. 00 ea. or 10/7.50
15 uH •.•••. 1. 00 ea. or 10/7.50
20 uH ..••. • 1. 00 ea. or 10/7.50
22 uH •••••• 1. 00 ea. or 10/7.50
33 uH •••••• 1. 00 ea. or 10/7.50
39 uH .. .. • . 1. 00 ea. or 10/7.50
47 uH •• •• • •1.00 ea. or 10/7.50
50 uH ••••••• ••••••••••••• 2.99
56 uH ••••• · ••••••• ••• •••• 1.69
62 uH •••... I.ooea. or 10/7.50
68 uH •••••. 1.00ea. or 10/7.50

95H90DCQM..•.•• .•. •. 6.50 each
350 MHz pres ca le r diVide by 10/ 11

New Fa irchild p rescater Chip

4.7mH 2.99
5 rnH 2.99

5. 11 rnH · ·· ·· ····· · · · · ···· 2. 99
6 rnH 2.99

7. 2 rnH 2. 99
8. 25 mH 2. 99
8. 28 rnH 2. 99
8. 6 rnH 2. 99
10 rnH 2.99
12 mH 2. 99
15 mH 2. 99
17 rnH 2. 99

19. 6 mH 2.99
20 rnH 2.99

20. 5 rnH 2.99
22. 6mH 2.99

24 rnH 2. 99
27 .4 rnH 2. 99
28.7 rnH 2.99
29.9rnH 2. 99

30 rnH 2. 99
36 rnH 2. 99

36.5 rnH 2. 99
40 rnH . . • . . . .. . . . . . . . .. . 2. 99

40.2rnH 2. 99
43 rnH 2. 99
47 rnH 2. 99
50 rnH 2. 99
59 rnH 2. 99
60rnH 2. 99

71.5 mH . . . . ..... •. . . . . • . . 2.99
78.7rnH 2. 99
86 rnH 2. 99

100 rnH 2.99
120 rnH 2.99
150 rnH . . . • . . . . . ....... .. 2.99
175 rnH 2.99
200 rnH 2. 99
205 rnH 2. 99
237 rnH 2. 99
240 rnH 2. 99
300 rnH 2. 99
360 mH 2. 99
390rnH 2. 99
430 mH 2. 99
500 rnH 1. 50
600 rnH 2.99
1000 rnH 2.99
1. 5Hy 2.99
2. 0Hy 2.99
2. 5H y 2. 99
3. 0 Hy 2.99
5.0Hy 2. 99
10 Hy 2. 99

3.99 each
3.99 each

420 MFD @l 400 VDC
600 MFD @l 400 VDC

HIGH VOLTAGE C APS

185 uH . .. •. . 1. 00 ea. or 10/7.50
538uH ...•.. I.ooea. or 10/7.50
680 uH •••••• 1.00 ea. or 10/7.50
l000uH ••..•• 1.00 ea. or 10/7.50
1630 uH •••..•......•.••••.• 1. 50

.1 mH •....... .••...... • 2.99

.2 mH •• •• . •• •• •• •• •••• • 2.99
.22 mH • • •• • • ••••• .• •• • •• 2.99
.27 mH •...•.••••• •••.• •• 2.99
.33 mH .••.. ••••••.•.•.•• 2.99
.39 mil 2.99
.240 mH ••• • •• • • • • •• • •••• • 2.99
1.2mH .......•.....•. •.. 2.99
1.5 mH ••••• •••••••• ••••• 2.99
1.65mH ........ ...•... ••. 2.99
1.75 rnH ....•. . •.•..•..•.. 2.99
1.9 mH •••• ••••••••• ••••• 2.99

1 mH ••••••••••••.••••• l.69
1.88 mH • •••••.•.•••••• •.. 3.99

2 mH .•••••••.••••••••• 2.99
2.4 mH .••.••••••• •• ••••• 2.99
2.5 mH •••. 1.00 ea. or 10/7.50
2.7 mil ••••. ....•••..•••• 2.99
3.0 mil 2.99
3.6mH ..... ••........... 2.99
4.3 mH • •• ••••• ••••••.••• 2.99

Used NiCads

$1.09 each
n type for 3/ 8 pla te cap
*2 t ype for 5/8 plate cap

CERAMIC PLAT E C APS

Soldering Kit

Used C Nicke l Cadmiu m Batteries
1. 8 amp hour
Pac k of ten $8.99 per pack

ATLAS CRYST AL F1LTERS FOR
ATLAS HAM GEAR

Your Choice

$15.95 ea.

5.645 - 2. 7/S
5. 595 - 2.7 USB
5.595 - 2.7/S/ L
5.595 - 2. 7 LSB
5.595 - .500 / 4

9.0 - USB/CW

New Welle r Soklering Ir on Kit
ISP-23 F 9. 99 eac h
K it includes:

1 - 25 Watt soldering iron,
develops 750 0 of tip
t emperature

3· tips (screwdriver, chisel,
cone)

1 - solderi ng a id tool
1 - coil 60/ 40 r os in core solder

C ERAMIC COI L FORMS
$1. 99 eac h

11 3/ 16" x 4/8"
*2 3/ 16" x 1/4"
'3 1/4 ", 3/4"
' 4 3/ S " x 7/S"
'5 3/ S " x 5/S"

All of th e a bove ha ve
powdered iron cores .

*6 1/2",2 3/ 4"

NEW BOGNER DOWNCONVERTER
Ind us t r ial version.
1 year gua r antee $225.00

NOT FOR SALE IN ARIZONA

UHF/VHF RF POWER TRANSISTORS
CD2867/ 2N6439
60 Watt s outpl.4
Reg. Pr ice .. .... . • .. • • • . . • $45.77
SALE PRICE $19.99
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RF Power Device

E.F. JOHNSON
TUBE SOCKElS

MRF454 Same as MRF458
12. 5 VDC, 3-30 MHz
BOWatts out put. 12d O ga in

$ 17 . 95l'a .

TRIMMER CAPS

2N3960JA NTX 10. 00 2N56 45 10.00
2N4072 1. 60 2N5842 8.00
2N4427 1. 10 2N5849 20.00
2N4429 7.00 2N5942 40 .00
2N4877 1.00 2N5946 14.00
2N4959 2.00 2N5862 50. 00
2N4976 15 . 00 2N6080 7.00

2N2857JAN 2.50 2N5070 8. 00 2N6081 10.00
2N2949 3. 60 2N5071 15. 00 2N6082 II. 00
2N2947 15.00 2N5 108 4. 00 2N6083 13. 00
2N2950 4. 60 2N5109 1. 50 2N6084 14.00
2N3375 s.oo 2N5179 1.00 2N6095 11. 00
2N3 553 1. 57 2N5583 4.00 2N6096 20 .00
2N3 818 5.00 2N5589 6 .00 2N6097 28.00
2N3866 1.00 2N5590 a . oo 2N6166 38. 00
2N3866JAN 2.50 2N5591 11.00 2N8368 22.99
2N3866J A NTX 4.00 2N513 35 5. 44 A 210jMRF517 2.00
2N3925 10 . 00 2N5636 11 . 6C BLY38 5. 00
2N394 8 2.00 2N5637 20 .00 402aO/2N4427 1. 10
2N3950 25.00 2N5641 5.00 40281/2N3 920 7.00
2N3959 3. 00 2N5643 14.00 40282/2N3927 10.4 8

High Voltage Caps

Transistors

12 pr
34 pF
34 pF
30 pF

1/4 x 2 1/2" sha n
$2. SO each

2.2 to 34 pF
1. 5 to 27.5pF
. 6 to 6. 4pF

$1. 00 eac h
. 5 to

2.2 to
2.2 to

3 <0

193-10-6
193
193-

160-10 7-16
193-10 - 9

193-10-104
193-4 -5

Johnson
AIR Variables

84l P,n MOlorob B..,; Ed~t· Ccnnecto r s

UNELCO CAPS

111 24- 0311- 100 6.99 ea ch
For 8072 etc .
11'1 24-0107-001 13 . 99 each
For 4CX250 B/R , 4XlSOA e tc
11 24-0 111-00 1 . _. _ ... . 4. 99l'a~h
Chimney for 4CX 250B/R a nd
4)(150
.024-0113-001 and 124-0113-021

$12. 99 each
Ca pac itor for It 1l4-01 0 7-001
H23-209- 33 Sockets . . ..6 . 99 each
For SllA , 572 U. 866 , ctc.

78MOS
Sa me a s 780:1 b\1 only l /l Amp
5 VDC . 49 each or 10 /$3.00

Spr -ague . Sta b le Po lypropy lene .
. 50 eac h or 10/4 . 00

not so ld mi xed
1. 2 to 13pF

2 to 30pF
3 .9 to 18pF
3.9 to 40pF
3. 9 to 55pF

J-Fe t

Carbide Circuit Board Dr ill Bits
for PCB Boards

5 mix for $5 .00

MURATA C ERAMIC F1LTERS
SFD 455D 455 KHz 2.00
SFB 4550 455 KHz 1. 60
C FM455E 455 KHz 5.50
C FU 455H 455 KHz 3. 00
SFE 10.7MA 10.7 MHz 2.99

TEXAS INSTRUMENTl1L-305P
. 5 x 7 array Ol1phanumeric display

$3. 85 each

J3 10 N-CHANNEL J-FET 450 MHz
Good for VH FJ UH F Amplifier.
asci llato r a nd Mixers 3/ S1. 00

L 69
I. 69
2. 29
3.29
4 .29

. 89
4/1. 00
3/ 1. 00

. 79
4 , L OO

2. 00
6/ 1.00

30 MFlJ (u· 500 VDC
22 MFD ~l' 500 VDC

100 1\1 F D ell 450 VDC
150 MFD ~ 450 VDC
22 5 M FIJ III 450 VDC
. 00 1/ lO00pF ~ 10 KV
.00 1 (u 3KV

.00 15 (": 3KV
. 01 ~ll 4KV
. 0 1 (l:t' 1. 6KV
. 02 ~ 8KV

. 01 (i:t I KV

NEW 2" ROUND S P EAKERS
100 Ohm coil $. 99 each

PLASTIC TO- 3 SOCK ETS
4/$1. 00

C'lYSTAL nLT ER S
T yco 00 1.198110 sa m.. 'IS 2194f

10 . 7 Mtlz na rrow band
3 an b;"ndw,dlh 1:1 KH z mi n.

20 en bandw,dlh 60 KH z min.
40 dB bandWIdt h ISO KH z mI n.

Ulll mat.. :lO d B InscrllOll loss 1 d B ma• .
R Ipple 1 d B max . C L O_( _S p f 3600 Ohm.

$3.99 t'u h

47pF
6 2p F

lOOpF
160pF
180p F
200pF
240pF
380p F
4 70pF

IOOOpF
350V $1 . 00 each

6. BpF
8. 2pF

IOpP
12pF
13pF
14pF
20pF
24pF
33pF
36p F
43pF

Gold pl.lt t'd Cl,l nl aCIIi
Dual 4J1l1S p,n 1:16spaC lnS
SulllE' t1a II (or PC B . .... . . • . .•.•• _$3 . 00 each

UOVAC M UFF1N FANS

Neow .. .. . • .... ... .. . .. .. SU . 95
Usf'<l • • • . . . . •. • '.' $5. 95

ORDI'JU NG INSTRVCI10NS

Oaa:t. IDOIKJ order. or aDdii cardI • >e. (Mula Char.., ..... VISA. DGIy.) No pcr-.J dl«b or =tirlCd pcr-.J
d>ccb for fex"'" ,lXIWItnes lI<apIed .~ .... or <alhien chod ill U.S: f~ 0DIy. Lcnon of aediI_._~.

MIllimUIII dtippinf: by UPS . $1..33 _h 1IIIUJ'aIICE . P\caK alia. utta t..hippq doar.... for ,,"vy or loire __ .
AI pans retumed dlk to~_etTIII" or de<;ision ,.;u be sub;ea 10. 13'" ratoo;t doarp . If" " ,0lIl of III itttn, .m.....~.....

~..,U lry 10 rcpleo;e it .nh en eqllel or bell.. pert IIJ'lcu you specify not 10. or.,,.;u bKt orlln 1M item. or rdund)'OW"
~"'.PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. Prica supnMlk all prMou.lypublished. Son>e i1erm offer.
ed ere limilflilo -U Quanlilielend arc subject 10 prior".

We 00- hew • loll rree numbel . but" ut lhet it be UKd fOf€~ 0I'tk'I0#l1}'. If you have anyqlkSlions pIcaH ux OW'
otl>er number. We ut opm from 1:00 • .m. · 3:00 p.m. Mooder tlvu Sel W'clsoy.

Our loll fl"« number for~ OIrkrsoNy . 100-321-3611.

2822 North 32nd Street . 1# 1 • Pnoerux Anzo na 85008 • Ph one 602 ·956-94 23
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alLL11 ILICTII.IICS
P.O. BOIII0121111E DARLAnD. TJl1501lO 2111/218-3553

T..
...... N..ac

N ......
REVISION 2

5:14.95
(e...., Kill- "'" ""'..-_....

_ _ '" I_AD"

_ yOU """ pqy _,eos 01 SOftlISUS"'lI "'"'e.- '"
_ _ ... T... ,,"" _ . ....... .......,
... DC. II O. IC lIlM~ * ,tll 20 I"e-
I""'II..M....., """" t_ e, _"II _ _ ,t""'" PROUS
t210'hl llle """ be . 'POnded '0 poIao~ up 10 ' CIllO
_ ~ Pli O Ju.t t...... • COMpecl eteel,_
'oSl".m. nt tlLlo' ..II p..I'~ dol.... . n""""'''1 01' ...n
llIOuU nol"S 01 ...loc h"". 01 m"I'C T". I" , COl',," ..,In , "
_ ...n!c com_I. (I....... PliO") . • n" • " "lied,
pI.te" ~"" sc ,..ned PC Boil,,, * nocn menu'es • .. x . ..··
Tn. 7 will ....pIII... SllCI,OIl IS on 1.......... PC boa,a . na
"n....... e ohm .pe• ••, l nol ,ncl"""' l. hom . ......per 10
. .. sc>!,n..'lI -....... S-- tfle "",I WOI'~' on 12 YOC ... 12
V"'C' oc..... -'- OOI<"oon IS llQIIoblo _ ..
.- $2<1..811_' _ . , I • .•• I •
CMe• • wlldw•. _ " ON . -., .......' 2108 ._
contaa'IO"lIl>OQUIer _ ....__ tor $Is.oll _ ...
yOU can 1""'11, your- own PAQI,lS """'0 _ ....Ioon
I><OV_ * ,t" , " ,..."...:> l ..t. ol ....lIt1le PAQI,lat_. .'.. bIe "" .eo , I No>.. lind I>"'~'
e/ooclronoc oc nol. at .,_, " '. nol 1lOU.".. tO~~

c.....d 1Ody ..',,, ~"m",,~ ......." . ",ow1y I
.. EnVfllOPl eonlrolll'''' deelI.,. 10 notes

• On bO." " in..n . , .110 "" I '''llie ""11. (' \2) ope, .l00n

(lIOTIONId. ...CcrS80IlI(l
DIP "lid,.. Qrle . _ . One 5 _ 2.101....

Ce-. bot ......, . It .... 10 PC 80 10eee-_1

-., • • IIeI. . Two 5 __ ~.• o"'"
tfor _ ....... 10 PC 9<l to ecceM ,_)

......_.. "-lIce.. ..to

........ T....lo _, :t.Oll
(For _ "IOn "" 11rv...C J

See Special Fall Prices Below
PRICES GOOD THROUGH DEC. 31, 1981
SHOP EARLY FOR CHRISTMASI

RJlT_ ,,,, ."_---_0<:c... __...-----"'" '."rr ...

$50.00
TUNER ONLY

SCer_ AMP/Power Supply Board
r. -.o_ _e__.... ON.

W ARD to4oct~......... f """"'~ _ tor .....P
..NO TUNER, YOlUl.'E, e"L"NCE

.nd TONE SlIOE CONTROLS

"'Al l . .....mr M.... OO >C AHO COM_U"S'" OM • r' , ,o. Po:
IIOARO ,,"':;U.IOIO, R..... "'" ':PYOC OR• • T . Ofl A'" """JOeT 'M.T
....05 A" .........."'•• • "P lns T...... , .. To<:> • I w.ns
e OUf'. f18 l r W1'M 5'-0' SOUND .n

_..._.$12.115--

P,OI.c t ' 0 '" ..IMn .... ~".'''''..nl "OM 0 . . ..0" . 1I.
concI,toon. E~ C(lIII9Ule< --................ w__ ..,
-.. DC__I,,,,,, to 10 :!O 001.. " I>10~ _ 0-

,»",1*Doomsday Alarm *
II 'fOU n- trouble sIeep"'9....:l you would like

!he rest 01 Ihe ......bortlood 10 sn- your mi'l

ert men th" lillie kit ...U be lor 'fOUl Thfte

i'I ec wr, 10 KCU'ill!IV dncribe the un...nhly

howll, sere and lone'S Ihal Come ou t 0 1 Ihil

k it. Four pa,a te ton I! osci llators a re mi~ed.

cancelled and aI" pped at • ~••ying raIl!. 10 Wa IlS

o f Cflly sounm. A grell tu n k it or • ptKlicJll

burglar 101...... . Complete itt! PC oo.d ..-.d IIIt. ry ~\!. _kef. For 6 - 12

VDC. 9 95 ORDER
• DA·02
.IT

7 Watt Au4lo Amp JUt M.ltS

Overvolt••e Protection Kit 560M

* ZULU D Clock Kit *
$19.95 LESS CASE

• 1/2" LED Aeadouts
• OUI ,1l lCTAl Timllbu e
• C.I.-nd..
• Uooque NOlC- Ci,e" ,t W,II OOSpl., A••do",," On

H_ C1.p
• 8.tte<y 8 ack up CNn.,.,. nQf Incl.-d.
• Hlgll aullot.,. Onlled & PI"ee1 PC 8oI«h.; Cle.,

Inst,uctoens

PLASTIC CASE WITH fRONT & REAR
PANELS fOR ZULU II $4.95• •

•

The SE·01 SOIJ nd Efl.eta KIt h.. a ll you need
10 build a programmable sound eneets
machine elteept a ballery and speaker , Only
the SE-Qt provides you w ith additional
cirCUitry Ihat ind udes I PulseG_~or, MUI

Olell.to.....d ComO_.lor to make mo,,, 1---==---'-CC'---~!"-7--:::;,-'::'::"-,-=--j
complex sounds a snap. Ind ud.. T176477,
( w/lJpecs) assembly in st ructio ns and
programming e ~amples, You can eas ily create
Gunlhot l , E.pIOl lonl . Sleam Tralnl , Wind &
SuFi and much more,
Complet. Kit $18.50

With quality PC Board
(Less ba"ery & spkr,)

764n Chip i. I nclucMd
Estr. eN~ $3..15 ...

*SUP E R S T A R SALEI *

*Sound Effects Kit tU8.SO*

ALL ITEMS WITH STARS
BUY 3 GET ONE FREE* (No Mldngl *

OFFER EXPIRES DEC. 31, 1981

PS 14 REGULATOR CARD KIT
This is the Regulator Card from our famous
20A Power Supply KIt. Although we ran out of
the transfo rmers and heatsinks, many
customers have been ab le to locate th eir own,
The regulato r card perf orms th e actual
vo ltage regulat ion and h as adjustable fo ld
back cu rrent limiting . Output voltage ls stlble
to 200MV from 0 10 20 Amps end &djust8b1e
tram 11 to 14 Volts. Designed to drive 2 high
current N PN transisto rs (2N3771 2N53010r
equiv.) The unit assem bles Quickly. Included
are all the on board components inc luding a
driver transistor and over-temp shutdown
sensor. Designed 10 screw down to a standard
3" diameter co mpuler grade hlter cap. The
Quality plated PC card is 3· 1/2" . 4 3/4".

FALL SPECIALS:GOOD THRU DEC. '81
1. Super Mu sic Maker with case and tw o

S-oosition rotarv switches $32.00
2. Super Music w ith one 2716 2K X 8 PRO M

filled w ith over 50 selecti ons o f additional
music ( > 1500 notes) $32.00

3. The Whole B all of Wax! _2 .. case and
switches. $39.95

RFI Protected

ZONE CHANGE
FEATURE

Select one of three
World Time zones,
Local T ime (12 Hr.
format) and TWO

24 hr. zones of
your choice.

10 FEATURE
LED Ind icator lights

wh en act ivated
flashes at 10 min ,

Dillerent aud io
tones at

8 and 9 min.
12 Volls

AC or DC

Wned &
Tesled

$79.95

Microprocessor Station Clock $49.95
The ZULU 3TZ is a full blown ROM and MICRO·
PROCESSOR unlike other standard clock rc's. it allows
exceptio nal flexibili ty . Almost a year in design, it is the
most advanced station clock on the market.

QUALITY SOLDER
MASKED & SCREENED

PC BOARDS MAKES
ASSEMBLY A SNAP

QUartz Crystal
T lmebase and
Battery Backup

$49.95
Complete K'l

IndU<l,nll CISe &
W. llplug ~FMR

10. 117V...C
C/floI'"00n

Adjustable Brlghtn..s
.6" • High Intensity

Orange Led Readouts
Seconds Reset/Hold

provides easy
syncronization with

WWV

• NO C.O .D: • •
• SEND CHECK M.O . OR C HARGE CARD NO.
• PHONE ORDERS ACCEPTED ON ViSA AND MASTERCHARGE ONLY.
• ADD S'lrt FOR SHIPPIN G.
• TX. RES. ADD 5% STATE SALES TAlC .
• ALL FOREIGN ORDERS ADD 30% FOR SHIPPING CHARGES.

U. S. FUNDS ONLY.
(2 14) 278·3553

WitH ,NSTRUCTI(\folS

REGULATOR CARD KIT $14.95
HIGH CURRENT PARTS

(2 - 2N3112 " 25A Bridge) $5.00
51.000 MFO @ 40V C omputer G rl de $3.50

Rl!'quir" Tr&n$lorme~ .ilh 16 - 19 VAC Oul @The
Currenl You Elpeel To 0,.• .



--. ' &-
SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!
10 watts, SChannels, for6M, 2M, or220

HIGH QUALITY FM MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

• T51 VHF FM EXC ITER tor 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Watts contin
uous. Kits only $54.95.

• T451 UHF FM EXCITER for 450 ham band
or adjacent. Kits only $64.95.

• VHF & UHF LlNEARAMPLlFIERS. Useon
eithe r FM or SSB. Powerfevetefrom 10 1045
Watts to go with exciters & xmlg converters.
Kits from $69.95.

• COR K ITS With audio mb;er and speaker
amplif ier. Only $29.95.

• CWID KITS 158 bits, f ield programmable,
clean audio. Only $59.95.

• A1& RFTIGHT BOX Deepdrawn alum. case
wi th tight cover and no seams. 7 x 8 x 2 inches,
Only $ 18.00.

• SCANNER CONVERTERS Copy 72-76.
13&144,2~27o. 400-420, 0'806-894 MHz
bllnds on any...... . let. Wi'BcVtested Only$79.95.

• R75 VH F FM RECEIVER lor 10M, 6M,
2M, 220. or commercial ba nds. 4 fantastic
selectivity options. KIts from $64.95 to $11 9.95

• R450 UHF FM REC EIVER for 380-520 MHz
bands. Kits in selectivity optiooafrom $94.95

• Rll 0 VHF AM RECEIVER Kitfor vhfaircrafl
band or ham bands. Only $84.95.

VHF & UHF RECEIVER

PREAMPS. Low noise.
VHF Kits from 27 to 300 MHz. UHF
KIts from 300 to 650 MHz. Broadband
Kits: 20-650 MHz. Prices start at
$14.95 (VHF) and s 18.95 (UHF). AU
preamps and converters have noise
figure 2dB or less.

VHF & UHF RECEIVING CONVERTERS

20 ModelS cover every practical rf and if range to
li sten to sse, FM, ATV, etc. on 8M, 2M, 220. 440, and
110 aircraft band. Even convert weather down to 2M!
Kits from $39.95 and wired units.

0 •, ,
••

VHF & UHFTRANSMllTlNG CONVERTERS

For sse, CW, ATV, FM, etc. Available for 8M, 2M.
220,440 with many IF input ranges. Converter board
kit only at $79.95 (VHF) or $99.95 (UHF) or kits
complete with PA and cabinet as shown.



Ditpla)"
Time baH:

n. cr·9I) ;0 Ibt _ .ers.oti... f po<:led o;:ountet .".il.ob/lo 100 .....
110.. SlOO,~ A6>I"",, <In"" .._ "",h.cle; three ..Ie<:toblo pie li_ ..
lUM dip... p ... ind"'''''' and I ulliq di.p1.y htIId ful'l<::tiool...-tId holdIlho
displlyed c"",u oftc. u.. input li p>&! it ' 1OIIIOYe<f AlJo, I 10mH. T(:XO I'....
hue it u,ed ..h"'h en.bIol •••y ••", bo.l col,brllien Cheeks .pinll WW V.
OptiorWly. u i'll.mal nicad NUl')' pock,ulomallim. bu. inpul and 104 ",....
powe, hi'" 'lability cl')'S1ol ""on lim. bu......vailable. Tho CT·9O.
po tfotm&IIC1 you CIJI coun' CII1

•
9 DIGITS 600 MHz $129 95

SPECIFICATIONS; WIRED
Rant<: 20 H.I0600 MH.
Smlilmly !..no lhP 10 IdY "' ISO MH.

!..no lhP 50 MY 10500 MH.
IWoIutiolt 0, I H. (10 MH. t..,.el

1.0 H.(6O MH. t..,.el
100 H. (600 MH. "1\101
9 di';100,4" LED
SlandwIO.1XlO ",HI, 1,0 ppm 2Q.4()"C.
Option.ol M",ro- powe, ",,~, I ppm 2040"C
8-- 15 YAC@ 250 "'"

""..",, "

-'••
......t~ll....,_ ._

CT ..~~ ....._"..,-
""~C_
.,., N. ·.. _ ' ~C

,,"-"COO,'''0'' ' ", .~ .....,.o...--."~~ _ ..w_

7 DIGITS 525 MHz $99~IRED
SPEClFlCAIION$;
Rant<: 20 H. 10 525 MH.
Sc...IIJYlIy Lno _ 50 MV '" ISO MH.

Le__ ISO IdV 10500 MHI
RnoIutioIt 10 H. (5 MHI 1

10.0 Hz (SO MHz )
100.0 H. ( SOC! MHI )
7 dipll 04" LED
1.0 ppm TCXO:lO--40"C
12 VAC it 2SO ",a

no. CT-70 tI,ulo Ibt price b...- .. \MI QlWItJ ~ ,JIIKJ COUIIICt1l

[)clI.I.e fPbolln II;*"~......,.non.... . e... ...... pr-.ompIi1io:otiool
dual KleaabIe 1iaIeI. alld pie ..,.,...,. iecl jrM_ ....u _.....-.-..u I

_ Tbo _ ~""IKJ ............... you 10 """t'llely _1Alte li......

"-' oudi<>thno UH F _1 .0 _ ..,.,..,....,. . tho(IOOOI'lll! n. CT·70;o
!be ....-. 10 &II ,.,... __ft_1lI Ilft<b. iI 1l>e field, \MI <It ..... lboel.

palcEi
CT-70 ........ l ye• • ...--,- S99.95
CT-70 K it. 90 d1ypo........
tatlIJ 84 .95
ACI AC odIper 3,95
BP·I Nicodpld . AC
odoptafebarpt 12,95

7 DIGITS 500 MHz $79~WIRED
PR ICES:
MINI-IOO .ired., I year
...._y S79,95
ACZ Ac odapoetb MINI-
100 3.95
Ip·Z Niocad ...... and AC
odoptafcharJe< 12.95

H"ft' , I loudy. pno-'ol purpow 00Wl"" thol plOY" _ counter
fu...- .. u _li.I!"'" pIicc. The MINl. lOO ...,.,...., ......, l/1oi fuD

~ ; ",y'_ <It ;..,... ill; t ...." quolilin foulld iI"p' price llftitI, bill
b baie 8F l ;pal _II, it e , be belli! A""","", _ ....~

COl be tude &om I MH. &II Ibt.IY "'500 MH...........lIctn--,
lIInIuPooIl lllIt ....... -.1 Ibt .... '"'" ti-. Ioc~ ..led .... _
dnnd. Add Ibtllicld k..-&I!ld.lho MINI. IO(l....a u Ideal odditioa

ID yooot tool bo:>'" · iI- tleld'·~ ''T cIlecka &I!ld.~

SPECIFICAnONS:
8aDF I MH. to 500 MHI
Sccditmty: ....,. _ 25 MV
Iil.c-ob";" 100 H. ( ..... pte)

1 0 XH. (r_ ..-l
7 dilill. 0 4" LED
2.0 ~ 2G-4O"C
5 VOC (j 200 ..

DIGITAL MULTIMETER $99~IRED

SPECIFICAnONS:
OO'AC_ lOOuY '" I KY.5 ,_,
OOAC

5159.95

1l9.95
IU5

29,95

0. 1uA 10 2,0 Amp&' 5 tIJI....

0.1 ohnu 1020 104. ""''''.. 6 r_"

10 M. lOlun.. DC,IAC vol..
o 1% balic DC "el..

4 'C' cenl

PRICES;
CT·50wired.,1 ye......onty
CT·SO Kit. 90 day PO"'
w...anly
It.A·I.~.... odopter kit
RA-I wttedand .....pttlInm
~ ( 1Ct>d copy of _ .." ...
schematic)

~~.

R. , i. l.ItICo:
Inpul
itnpodonoe:
AceutK)"......,

$159~IRED

Tht 0104·700 offnt Pf""", ,....w ",,",or.~ .. II>obt>o.. pn«.

"-".OO 'nclude-; 26 d, ffe<"'l IIftd S fu......_ . •n........,.-d in •

.............., . ".~ ... __ ",."..., . M II .." d1opl.,cd on I I l~

~t . ~ ,nch LED .,o<b". wi'll. '''~ dc<:imol ploccm..., "..... ,<
pol•• ,tv.""....nll" ,nd,c.lton .ndo....rk-J pro<cetion up.o 12SO"oI.. on 011
..n...... makinK" vlrtu.lI. lIOOf.p",of! Th" DM·700 look. II'n' .• handa<""".
1'1 Nock. •u lQlCll ABS CIK with con"... ,.....etrocuM" "I, 1.. ,1m. k.. 'f . n

,.leal .,M"io" 10 . nv . hop,

SPECi f iCATIONS;

Ranp-. 20 HI 10600 MH. n.. CT·50 ill ''''lIlile I.b bench coun"'. lIIal.ill "'...un: up10600 104Hz
Scno,ti.-i'Y: Le_ IhIJI 25 ",v 10 150 MHI willi 8 dip, pnci,ion. AlId, <>rIC of iu. bolt f""u"," i. Ibt R= i. " Frcq...ncy

Le.. IhlJllSO ",,, 10 600 M H z Adapte •.•11",11 ~"'" lloe cr.SO inlO I dil-il.ll ",I(\<rut fur lJIy recei"., . n.
Rc.>lutiolt 1-0 H. 160 MH. '..,.el . . .

10,0 H. (600 MH.......) odoptef .._Iy ptOIraIIUIted fll<"'y _.,,,.,and a""'ple corv>ection lOW
B dili" 0.4' LED rece......1 VFOil olltllot isrequ.itedb ..... Addinalho ""'."'... odop' 110
2.0 PI"" 2O-4O"C .ay lima Ibt _ ....... of lho CT-50. Ibt odopte, cu bo ...... e tIy

110 VAC CIt 12 VOC ..itdIod .. II< d( Tho CT-SO. I """""'" thol~ """" douW.droIJ'

8 DIGITS 600 MHz

PP,ICES;
DM-700.-ift>l, 1 ,... ... ,.~ S99 ,95

DI\4. 700 Kit. 90 day PO"'
..a,n nly 79.95
AC·1, AC &d&plOt 1,95
IP·3. N icad pad . AC
&dapr••/ ClwJef 19.9S
MP. l . Ptobo ktl 2,9S

AUDIO SCALER

F... hiIII , osotutloo audio _.....anootllS, ..uIbpl_
UP tI ~U'IIC,.

• GROIIoo PL-.
• 104 IIItipli.os by I0 ... I00
• 0 0 1 H........IOOI!

S2'9 .95 K~

ACC ESSORIES
T"incoI>oc.tup -..... . BNC pi"'. . . . . . . . . . . . . . . • • . • • . . • • . . S 7.95
Hop ;n.ped,""e poobc. hlhl...... . . . . .. . .. . . .. . . .. . . .. . .. . . 15.95
l.- __ probe. ... ou4io _1IIaIII .................•••.. 15 95
Ditecl probe. ......-.I .....- 12.95
Ttl! boil for CT 70. 90. MINJ. 100 . . . . . .. . . . . . . . . . . . . . . . . • . . . 3.95
Cc&ar ........CIl_ ..... caIibntn.-...
...... cob TV ..pol ....... .•. .. _ 14.95

PHONE ORDERS
CAll 716-586-.-]950

COUNTER PREAMP

For ,.. n ' mnriy ..·nIl ""'" 10 ro 1.000
104Hz- 5 1_. powncd by rl _I.:rr--.·_l...Jcd

• FIot25 ....
• &NCe ........
• GR. foo-lailfiac 8F willi pd:.\If Ir..,.

S34 ,95 lUI 144,95 Wind

222 73 Magazine . necember. vtsat



DIGITAL RESEARCH: PARTS
"TOPQUALITY PARTS FOR LESS"

750
w/data

2'or 1 00

Video Paddle
Controls

Can De used with
game board atrett .

• •

LM117
An easy to use adjustable ~
Volt age Regulat o r . only two
external resistors needed to '~
set the ou tput vcnace . TO-3 •
Case - adjustable trom 1 2
10 37V . Regulator is floati ng , so it can
b e used in a wide var iet y o f
applications, as long as the input-to
output dillerential voltage is 40V or tess
. 1.5A output current - house numbered
prirne . Motoro la.

1 75

•
•

• Microwave Fl.F. t rans istor fN .P.N ,)
• Micromold package 1137
• Dual Emitter leads
• FT to 4.5 GHZ
• VCEO 10V·CC 20 MA. HFE 40-200
• Ga in 10V·20MA·1GHZ :: 1408 Typica l
• Very lo w notse . High ga in 1.5 0 8

@ 5QO MHZ
• Cleared for high rel iabil it y space

appl icat ions

COMPARE

NEO 2137 by NEe

Video Game Board
Hoc~ey · T~n,s . Han" ball

• Ge netal tns" .....""l s AY3-Sm 445• FealUteS E. c 'I,ng Soun"s
• On Se,,,,,n SCOt' ''lI •
• 10' 2 Pta~.s
• Speed & Paddle Conl'OIS 3 lor 1200

- Wo,h on 9 VolIS O C
Eacl'l boat" comes wu n F1F "'''''u la lO' (CI'I 3
QI' 41and SCl'lernahC Tne only patts n"",ed 10
cornolele game . te Spu ke, . 2·' Meg POlS &
S.. ,tc l'les

MC6871A

3/2000

MC6871A
CIl YSTAlOSC
1 0 U Hr

,~ I I IIIl'ILA

Has both 1 MHZ and 2 MHZ TIL .
outputs - Hermet icall y sealed 
Ultra hlgf1 stability o ver wide temp.
range - orig inal ly cost over 540.00
each - We made a super purchase
from a major computer manufacturer
- 5 Volt operation - fi ls standard 24
p in socket . Manufaclered by
Mo loro la oscill at o r d i v i s io n.

Precision Hybrid
Oscillator Module

IC Specials
MC1488·1489 · RS232 Driver

and Receiver 99c pro

NE556·Dual NE555

211"
NE555

3/1" or 10/3"

UNIVERSAL
TIMER KIT

* Adjustable from 1 sec
to 1 hr.

• Control up to 1 amp
"Turn Things On Or 0""
Ki t i n clu d es all part s
necessary to build thi s
eliciting kit. Uses : Children's
T.V. programs - Darkr oom
ellposures • Amateur 10 mm.
I.D.er - Egg Timer - Inter
mittent Windsh ield Wiper ,
Absolutely endless uses.
Complete kit inc ludi ng
power supply. p.c. board
OPOT relay. and all parts to
make timer operational

JFETOPAMP

EIAJ #15598
NEC #4981-7E

Microwave - Schottky
barr ier diode

Hp·Hot Carrier diodes
5082·2835

Super H igh Input Impedance
(10 11 OHMS) - High srecoen
cy Response. TO 4 MHZ.
Large DC Vol tage Gain 106 DB
- New generation OP·AMP
with Vastly Superior Feat ures!

LF356BH · 75° or 31200

SCOTCH LOK
Great 'Ot conneCl,ng a .. If~ to .on
e",tlng .. lfe w,tl'lout , ttlflP,ng .0. 0 ' 0
lulely ,n, . lua ble ,n 1'1 •• " 10 'e"c ~ a'u,
suc l'l ' s un l1 . , ca l (I' SI'l ,n S'd e
lele.."on, etc S,rnp ly pU I Seot, ~ l Ok
0. '" e"'l,ng "' '''' InU" 1 new wife to be
conn"c.ed W,tn • $Ian da,d p' It 01
Ill'.", cOlTlp.ess melal 0" ,n'ula l"- ;<0
nee" '0' tape . S uper neat ,n$lallal ,,, n
Once yo~ use tn ,s, yo~ "" II ne,e ' QO

bac~15i'11~'~WIV 1/0
--'''"''''''+- - - - -

Variable
Inductors
30-40 uh
,9 uh · l .2 uh
11 uh to 20 uh / •
.25 uh · ,35 uh /

85 Uh .9541100

Transformer

32VCT @ 1 amp 325
6V @ 1 amp

Mea sures :
2" x 2 1f4 " X2'/4 "

2%" Mounting Centers

Micro Mini
Toggle Switch

rI 99"
~.- ~., 6 lor 500

,..':":JSPOT . Made in USA
with Hardware

• VISA· lIunl'le.t.l'lO· AMEl'l ICAN EX~l'lESS.

99<: or 61500 S89 S

NEXT MONTH - The most excItIng Item we have ever seen - MOHO

Digital Research: Parts-
P.O. Boa 4Ot247 • Iltrt..4, T.... 7S040

(214) 27t-246t

POWER SUPPLY
TRIPLE OUTPUT

25 Volts @ .18A
5 Volts @ .8A
15 Volts @ 1.25A
Isolated independent

outputs
Positive or negative

operation
Constant Voltage Regu

lat ion
25 Volt line adjustable

with 10 turn pot from
23.5 V to 28 Volts. 120
Volt - 60Hz input Fused
H=3¥. " W=5'h" 0 =4"

51495

Fixed Inductors
.39 uh · 611 °O 12.5uh . 811 OO

500 uh - Hash Filter

@ 2 Amps . 411 00

---Molded Choke
13uh . 811 °° 5Omh · 6J1 DG

1.2 mh . 8/1 00
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OPERATIONAL FEATURES
INSTANT FINGERTIP TUNING with the catcuraror. tyee key board
enables the operator to nave instant access to any frequency in
the LW, MW, SW, and FM bands. And the LCD digital frequenc y
display confirms the exact, cntt-tree signal being recetved .
AUTOMATIC SCANNING 01 the above bands. Continuous
scanning of any desired portion of the band is achieved by
setting the " L," and " L2" keys to define the range 10 be scanned.
The scanner can stop aUlomatically on strong s ignals, or it can
be done manuall y. MANUAL SEARCH is similar to the manual
scan mode and is useful for qu ick signal searching. The " UP"
and " DOWN" keys let the tuner search tor you. The " FAST" key
increases the search rate lor laSler signal detection. MEMORY
PRESETS. SIX memory key s hold desired stat ions lor instanl
one·key tuning in any mode (AM, SSBlCW, and FMI, and also, the
"L1" and " L2" keys can give you two more memory slots when
nol used tor scanning. OTHER FEATURES: Local, nOlmal, OX
sensit ivity selec tor for AM; SSBlCW compensalor; 90 min. sleep
timer; AM Ant. Adjust.

A Enter Button
B Signal Strength

Ind icator
C liquid Crystal Display
D Memory Preset Buttons
E Antenna Ad justment

Dial

@)
F SSBICW Compensator

G Execute Bar

H Manual Tuning Buttons

I Scan Button

J High/low limit Buttons

m

plus
$5.00
shipping

only $29995

(NOW IN STOCK)

o

o

• Continuous Scanning of LW. MW. SW, & FM Bands
• Instant Fingert ip Tuning-No More Knobs !
.6 Memories lor Any Mode (AM,SSBICW. & FM)
• Dual Pll Frequ ency Synthesized-No Drilt !

A WHOLE NEW BREED OF RADIO IS HER E NOW! No ctne
snort wave rece iver combines so many advanced fealures lor
both operating convenience al"ld high performance as does Ihe
new Sony ICF·2001 . Once you have ope rated this e~c ilino new
radio, you 'll be spoil ed forever! unect access l un ing eliminates
conventional lUning knobs and dials w ith a conven ient dig ital
keyboard and LIQuid Crystal Display (LCD) for accurate freQuen·
cy readout to w ith in 1 KH z. tns tam f inger1 ip tun ing. up to 8
memory presets, and cont inuous scanning lealUres mak e the
ICF·2001 the ult imate in conventeoce.

Compare the foll owing feat ures againSl any receiver currently
avaitahte and you will nave to agree that the Sony ICF 2001 is the
best value in short wa~e receivers today,

DUAL PLL SYNTHESIZER CIRCUITRY covers entire 150 KHz to
29,999 MHz band PLL, circui t has 100 KHz step whi le PLL2
handles 1 KHz step, bolh 01 which are controlled by separate
quartz crystal oscillators lor precise, nQ-drilt tuning, DUAL CON·
VERSION SUPERHETERODYNE circuilry assures supenor AM
reception and high im age rejection charac teris tics. The 10.1 MHz
IF 01 the FM band is cuneeo as tne 2nd IF of the AM band. A new
type of crystal filter made especially lor lhis purpose realizes
clearer rececuce tnan commonly used ceramic fi lters . ALL FET
FRONT END lor high sensi fi~i ty and in terterence rejection . Inter
mod ulat ion, cross mod ulation, and spurious ln terterence are ef·
'ecti~e ly rejected. FET RF AMP contri bu tes 10 superior image reo
jection, high senslti ~it y. and good signal to noise rat io. Both
strong and weak station s are received with minimal distortion.

Revolutionary
Instant Access Digital
Shortwave Scanner

EXTENDED SPECTRU M CONTINUOUS TUNING

SPECIFICATIONS
CIRCUIT SYSTEM: Fm Superheterodyne; AM Dual converSion
superheterodyne. SIGNAL CIRCUITRY: 4 re-s. 11 FErs, 23
Transistors, 16 tncoee. AUXILIARY CIRCUITRY: 5 IC's, 1 LSI, 5
LEO's , 25 Transistors, 9 Diodes. FREQUENCY RANGE: FM
76-1 08 MHz; AM 150-29,999 KHz. INTERMEDIATE FREQUENCY:
FM 10,7 MHZ.; AM 1st 66.35 MHz., 2nd 10.1 MHz. ANTENNAS; FM
telescopic. ext. aot. terminal; AM lelescopic , built·in ferrite bar,
ext. anI. terminal. POWER: 4.5 VDCll20VAC DIMENSIONS: 12'4
(rN) X 2 '1< {H) X 8 :14 (0). WEIGHT: 3 lb. 15 oz. (1.8 kg)
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0-__ 12.-5
0 ....- · .__ Q.50
_~ _ . I:JI oe:J5JIIJ" m .
e-Iot 0II2W1I 51.79
e.c. l.., m_ ""'I 5:J.MaooIC,.. 5'."
IIIW:_ . • • • . • • •• •. . "-"
UN' '-'-'" . . . . . ... . . • .u
UH' _ " _ . . . 'I.ft
UH' ....._ . . . . ' 1.50
UH' PIu9 .. . . . .l.8(1
lI..cil'lul •• • • • • . II .n
."'C .ulk~_ 11_, . '1 ,79

CONNECTORS

'aij~~p

AC and DC wanTransformers

JE610 ASCII
Encoded Keyboard Kit

f ULL '·.'T
. tIlTCH EO OU....UT
I. ·o:ay Il1YBO..II0

ras-so
16K Conversion Kit

l~.- 10: T.....s.- ... ,.".
0:._ 0 ,_,
*II _ '"'5210 1~"Un.o 1.0: Oyoo. _ I ' '''''
* 0 ...._IotC.. __,

T....1.0:2 ' 1_ '
" " "1 '0:3 . _ .
1'11" 150:. 'ZIlONt • • •• •. •••••• ••

BOOKS_. ------ .,....-- - - , - .... -.- ..__ >oe, COUlO, _ ""' 0 e---,-_...._." " ........... • •'--"'.- .- ,"'- -,- --- _ , ,, , . , . , ,, , . , . , . , .,..,._ ....,"._.0'"",,. __..__._1_.....<:-_<:12<_ " .. .
- =-':"..::r;~"·I":=;';';O';';; ';.;.;;; .......... ,··
- ..,._.. _ .•,. .. . _ , no........_...._,-- ._ _ c _ . •• •...__ _._---_._._,--,-- _. - ......_--_..._----

l!'1ll.. .."."""00ov nOll
00_

""' '''_0- ~.._ ... .... .,, _ _ ...__ __ -... _bOO." _ _....._..~-_ ... _ -.. ...... ..................... ...... ..." .- '" ~- _ -_ _.
........ ....11_, T~. _ _ " to 10_'" _ ." ......,,"• •00._ '" "'''' , ,_ _ .
F ~,." f ~" I ,"" , ~••~ "" " "" ."_
~ Tn ... ,,_ .. .. ,~ an "" .1 .", ..
_.,,_. 000-"_ . ,., ." P_"''' '0. .., ~

• • ID •_ _ _ " , 1_ '. _ ••" ~

..._ • • _ ' C _ ,, _ , ""'" ••voC ,_""
' " _ ..__ ' l ll "H . , "' 0

JE 600IDTE-tiK I"""' . .,., $99.95.. ,.............., ....
JE600 K• - .......-. .._ . $5' 95ol oc _ " "_ I_ c.o>· · .
K19 19: _I....._._I $14.95
OTE·HK I _ ~ ••··H OI $44.95

n.. ''''0..ac" ...,,_ . "" ' _ ,•••.......n" _ "'"' " "P'". T~ .
..,," on ,~...... . I.I b '" ,td'I _ ' •
'12· ' !, 'c'.. _ ••to. _ , "' ...
...... • _ _ ~ Tn.
_ _ • _ ' ' I V 0 _ ' 2 v
• • 0 ' " _ .._. d dCI _ "'.
' M --. ASCII _ . F ..
..."_. T _ ~_ _ . ... .... • _ <uoo___ e:-o _ . ,,,, _ .. • '" __.
_ ......'_ . ,.,.. ' oOCI.....I_'•• • " "-,,
...• . _ " _ TTL/DTL ..-,_ , __ - .
.... ... _ . "' l " • . . ... 'W 0

J E610/DTE·AK :'''~~";'~~~~I .$ 124.95

JE610 Kit :c~ %~~:'(~...~'::i:' :·. ·..$ 79.95
K62 " '''''' "' ("'''''''''' '.'.1 .. ,$ 34.95
OTE·AK , _,~ _ ,....H.,.·'W.......OI$ 49.95

JE600
Hexadecimal Encoder Ki t
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ELE CTR ONI C S

PHONE
ORDERS

WElCOME
(41 5) 512..091

."'A IL ORD£R £U:CTRONICS - WORW It'ID£
13!iS SHOREWA Y RO...D. 8ELMOIlIT. CA t40D2

PRICES SUBJECT TO CHANGE

MICROPROCESSOR COMPONENTS

_C(IrIT_~_.._..._-----_._--=----- , .--........ ... . - ...'- '- " --" _.._....,_.- ._...__0 1- .. _ _ ..... . _ ,_ ._. ..~ .... _---...,....... .. - ....,_" _ ,_ -'-11 ... _ ._ . _
' ''.''''''- '.. '--_...._--_' u ',,_ .
........ _ u .."'. .. ..

-~-
· To _· _...·..""".._ .·,.=_.. ;,,;,;o,,;,r:;:_~".....:=-=,-;,,,,,.-- §1.- -..._.., _.__.".D'o "'__ =- -- _.. _....... '-"-. .-.._ .. . ol .. .... _ _ ...--=.. -_....._--_._ .......-":"..... =---=- ."--O';::i?_. '. _... -' -----_ _ ' C __•U1IoT · _ T_ ..

:"..;" ="::..-..:-_.::.""'~~=-.:=:=='=::-;.~....__.. 00_- __a .. ..- _... .._ ....__... _... _.._.-
lC.._ -:---· " - _ .. ...... .. -_...._ --_._.._.--....__.... ,._-_ ---..- ----_.. _..__.._--.._..
~':.-:: .';",' - .....:..:.:.. ....,.::""'...:.~~"::'::.::"'-=.:..~-JEllOIK Kit •. . . . . . . . . ..••.....•••••••. . . . . . . . . . . .... '399.95
JEllOIA A,..mblllCl ....d T..t'd .............. ... • •• • •. ,"'99.95

JE8OI-18K ADAPTER BOARD
........... _ FOIl 17111I2'711I fl'''O'''...._.._-_.._... ..._.....- . ...-....-......- ....__..._ .._ _ ....r._ _ .._ .. _

:;,c::.=.•.::...""":".:..:.....':;:'-=:-_~..." -:-.-_..-
~f_l. __ 10< • Il2I.Il
J~"._ 1_ '0 1 0 _"'"'_ . .., ....

of ... J-" IIIC__lUtI
Jf -.I . ..... • ,I IIJED... ' _ Uf8».1111C1 _
110 .110 Mi~. 0.__ U.s. h_ On<y ..... .._ _ :llW
CoI ~ . R_ IIIII ,,., _ T... $=>11.511 "00_ 0.. v....•
• ...,__ ,,., Hl I_'.... fREE 1112 J"M~CO C"'T"' l OO

DATtIl ,t,COUOSlllOlo....... _.._...._... ............. T_' ._ ••
a,.."" T_. ._ ...
.,,_~ u.
. _ . Go _, __ • •...... '- -"-"- ......- ...._...- ....- _.-- .....- ._-----_.,--. .......- - --...... ..co c __ ..... ....., ...

----....,-._-...
-~,----------

3 .• '••••, ..

...•••••1.'1
' .n
7."

n ."...

'...

till...- T_"- ••••• • M-:JIII_..-T_ "'.
_ O: III_C " _ .

Sun Powe, Your Electronlcsl
SOLAR CELL PANEL KIT

••-
•

•

•
•

~=~_Clock Modules
'N~

A VTOMQTtV V
IN'TIIUMENT

C~OCK

....... 'C T 'O .. 5 '
• In '0• • •
• _ , ...",1

"""""· _._.,..
· ,~ yOC_. _ _.- .'._....... _,"" .._ ......, 0-3-.-'_ ..._ _ ._

_ .• I).. ........d_.......__.....
_ .0.__'0_ " -, ,,,, ••_ ...._ ._ ,eem.--ju,, _ _
MA1003 Modulel~- H~....DI. $16.95

CLOCK MOPUlU
",""023 . , - .... 0 ;0 ;1. , LIO Co "'''''. ''
.... , O:M ". 0'-- LEO A,. ,,,, C' fTh.' m_ .....".&03. 3" 0";''' Ll O c_.fT......
...... 002 0'- 0 .., ... Ll O C.... . . " ,"""..
.... '010 .1 · 0 _ Llo e"",_
..... '032 C_Y_' l,Cg c:_
....,""" dr" Q_ 0 ...... LlO e-.

TitA""" 0 " "" "'1
'02 1'20 • _ _ ' 112• .•""" . _ _
102-n:1 x_ f ,oa CIe< ' .._ ...
.02_1'20 ,,,_ O. Oe-. M-.'"

-).::.:-:~"="-""'=- __..-
'ALCP(10~pKk) S2.951ptl.g.

•
JE215 Adjustable

. Dual Power Supply
G.....I O.,ifJlion: Thl J(215 it • D P. _
"',ply . 'l h i.........,d"'l Idju$lllbil potili "" .
1M tput vol!avlO. A _tl rd;"l1......-l I Of ....
1If tlroI proWI"tlll •• • _ilrd 1. p1ic1tioftl
I., Ie~ voltatl •__11. Till _"tv _
... Iol .... " I ..--.. .. ~"P." "".... _
.."..,. FI ..TU" U......_,-_.._--

.. _ ..... __ . ,2v OC ,• • 5 VOC.··_OU_.I_........I
evee • 1_ ". ' Ov O".?M",,,'.
02VOC.Ioom .
• e \lO".115 ..

• T.. . . 2 ·•••"'1~.. "" . ' C " " " " '"''..,,,, ........., - '- P'''-''"",• ...., oI~' _ '.... _rOI'••
• . ~o '~d'.._
• 1_ Conoo<h.o<...~
• nov..c _ .
• ... .. 2 'IJ'''_•..'''.... a r ..

• 1...- 1701. 7115. 17OUl. 51030. 5:J04Q, _ .
• 1._u"' '" 111II .. :JO ", i<Iu._
• Mrin _n ,. dlo<...... of i .
• .....101 In I ", II I"'i_ u--u,.............__ _.uv .._ ••.
' C • oo __ J ·. ,·',...· . r·
· C. ..."" ..... -......" ... • ......

uva-UIL II ' ._ . . . . . . .. ... .

UVS-11E $79.95

JOYSTICKS

Jul.....k O..~""""..illB.-.J . . nu.
' Pc __ ..._ ..... _ "' " oo:;:;ooj
IUOO~__O: " I'VDC. I_I . • '14.".2011_.-;(,.,1_1 ' 5.,1 • • 11\/ . 1'1-"

.Il:JIO _ . _ . ....... 0: ... .. t5Voc. ... 1II,..... . III ."
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PROPAGATION
J . H. Nelson
4 Plymouth Dr.
Whi ting NJ 08759
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First letter = day wnes Second == night wne.
A - Next higher frequency may also be useful
B = DIfficult circuit this period F = Fair G = Good
p - POOf 0 _ Chance of solar flares; • = 01 aurora

DEALERS
Your COIllI'dI1!! 11(I1lIf' and flI&!IlIl(f'
aJl'I col1tail1 up ta 25 wmdr /oT arlit 
Ik ar " SO ljf'tJrl!! (prtpaiJ). or " 5
per mOl'l,h (p rrpaid quartnfy). ....0
mf'fIoon oj moil-ordn bu.a_ or
arf'(J coth JWfmitlf'd. Dirtdory 'n'
and po!!l'flt'fl' must~us 60~
ill ddt:411Ct' oj ptJ,lialHofl. For n 
ampk, adl.'f'ftUil1l(jor t~ FrilflMl11j
'82~ must bf' ill our IIoradr by
lJf'r:rmbtT lsi . Mail '07J Mal{
azint'. Petnborough NH 034S8.
ATTN: NaFlOJ Ciampo .

Sy~Rome-Utica NY.·- unac· l _.-<I. Y_ . ICO\l . 0.• .
T....T..,. S....... o...T.-,~ _ . "'.1.
T_ ..... !l>troa. lL\l. H' GaiIo. ~.
Lanno. c..n.-nft. H...u... M I'f<du<b.. 'I....
.....', 1... dioa--..cl..-;th :::r;; -n.
IlMioo w.w; '~ e-.- ' T.......
.... """""c. 0riIl-r s.... IUU. "'*'J.

Cnlumbus OH
Thr bi_ and~ Hano _ in Ihr """".
I...' uri... qual i.)· l ....W<o<od prod-.. ..·" h
......-l<ln. dioplo)... w~ ..-il onI~ , '" .......
Au,ho.ilt<'d l ~n ,, 'ood ~n· ltt . U.i.~nal

A... . 'u. Roollo h ", .• l ! f.O Alol. D • . •
~.hu'l lCo lu ... b ... l O H 006&.

Scran ton PA
lCOM. lIinl . CuohCral'. Bn;-kman• •1ukro.
Ulnm. H '". A.-. Sl--i.oI .
" .."'I . 1loMrn. Wt.\UIW2\lS. a n: :A.
Vi!wq*". ll om· Kr<!·. CES. Aml..... d . Sun,.
~·o...""Co.,,,..,.. eew. """""'. Shu"" L.R io.
Doctronicl . 11 12C...-d.... St.• Set_ fA
1_. 343--2124.

How;lon TX
. :.I...,; m..nh'..·• 1,",adi...1 EI<et.._ ond .......
.-l'onicMl romp" ", ,,,.......1.".·' I""~"'.
ourhn ...".k. Iur. >bot hUik/m;. "",,,,rI.
.......,"", (51"'" <i> do,. 0 w....lo. , Ca..woy 1-':"""
,ronia I..... IlOO2 tlo....<nil. HDUd"" TX
77063. 1I11l.-4i1i1S,

Amsterdam rro;y
UPSTATE SEW 'tORI'

Lnow<lOd. 100M. DrUr _ ...~"'-."_o.-..~ .b,-... AdO-.
..... ~s...t..loor.• lG W........_ .
.• , '•• S'\· l tol• • !W1-JD'I4.

EALER

Smyrna GA
•r", ~""t 1:...,..,.><1, V_ or lCOM, n... k<o and
<IIIK-. omo'.." .-to, rom<' '0.... tn, So1n',
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THE EVOLUTION OF A CHAMPION!

FT·101Z0 Mk III

681

Worldwide Power Capability
Every FT-101 ID comes ~uipped wnn amulti-tap power transformer,
which can De easilymodified from the stock 117 VAC to100/1101200/
2201234 VAC in minutes. ADC-DC converter is available as an option
for mobile or battery operation.

Convenience F.atures
Designed fundamentally as a high-perfonnance SSB and CW trans
ceiver, the IT-l011D includes buill-in VOX, CW sidetone, semi
break-in TlR control on CW, slow-fast-off AGC selection, level
controls for the noise blanker andspeech processor, and offset tunillll
for bOth transmit and receive. The Mk lJl optional FM unit may beused
for 10 meter FM operation, or choose the optional AM unit for WNV
reception or VHF AM work through a transverter (AM and FM units
may not both be installed in a single transceiver).
Full Une of Acceuories
See your Yaesu dealer for a demonstration of the lop performance
accessories for the IT-10lI0, such as the FV·l0l1 External VfO,
SP·901P Speaker/Patch, YA-901 CW/RTIY Reader, FC-902 Antenna
Tuner, and the FTV-901R VHF/UHF Transverter. Watch lor the
upcoming FV-l0l0M Digital Memory VfO, with keyboard frequency
entry and scanning in 1 Hz steps!

Nationwide Service Network
During the warranty period , the Authorized Yaesu Dealer fromwhom
you purchased your equipment provides prompt attention to your
warranty needs. For IonQ·term servicing after the warranty period ,
Yaesu is prOUd to maintain two fully-equipped service centers, one in
Cincinnati for our Eastern customersand oneinthe los Angeles area
for those on the West Coast.

\7&~§(1D -e aa \t7
Theradio. V

Price And Specsicauons SUbjeC1 To
Change Without NotICe OrOobgattOn

Nole: A limited quanlity 01 the earlier FT-101ZO (With AM as standard leature) is still available. see your Yaesu dealer. FT·1 0110 Mk JII
designates transceivers bearing serial #240001 and up , with APF/Notch filler buill in and AM/FM units optional.

Variable IF Bandwidth
Using two 8-pole filters in the If. vaesu's pioneering variable band
width system provides continuous control over the width of the IF
passband - from 2.4 kHz down to 300 Hz - without the short
comillgs of single-filter IFshift SChemes. No need 10 buY seoarate
filters for 1.8 kHz. 1.5 kHz. etc.
Improved Rec*ver 5eIectlvtty
New on the FT·l01ZD Mk III is ahlqh-performallCe audio peak/notch
fitter. Use the peak filter forSingle-Slgnal CW reception, or choose the
notch filter for nulling out annoying tamers or interfering CW signals.
In the CW mode, youcan choose between the 2.4 kHz ssa filter and
an optional CW filter (600 or 350 Hz) from the mode switch .

Diode Ring Front End
The fT·101ZD now sports a high-level diode ring mixer in the front
end .This type of mixer, well known lor its strong signal pertcrmance.
isyour assurance ofmaximum protection from lntermod problems on
today's crowded bands.

WARC Bands Factory Installed
The FT-l01 ZD Mk III comes equipped with factory installation of the
new 10, 18, and 24 MHz bands recently assigned to the Amateur
service at WARC. Inthe meantime, use the 10 MHzband formonitor
ing of WWVI
RF Speech Proc:nsor
Not an additional-cost option, the FT-10110 RF speech processor
provides a ~nificant increase in average SSB power output, for
added punch In those heavy OX pile-ups. The optimum processor
level is easily set via a lront panel control.

The FT-1 01 ZO Mk III is the latest chapter in the success story of the FT-1 01 line.
Armed with new audio filtering for even better selectivity, the FT-1 01 ZO now
includes provision for an optional FM or AM unit. Compare features and you 'll see
why active operators everywhere are upgrading to Yaesu!

YAESU ELECTRONICS CORP., 6851 Walthall Way, paramount, CA 90723 • (213) 633-4007
YAESU Eastern Service Otr., 9812 P,inceton-Glendale Rd., Cincinnati, OH 45246 • (513) 874-3100



Processor, N/W switch, IF shift, DFC option

Spedflcolions and pri.,..s OTt' subwcl 10 change "'''hoUi nonce or obli9allon,

Optional DFC·230 Digital Frequency
Controller
A llows freq uency control In 20-lIz steps
w ith UP/DOWN microphone fsupplted
with DFC-2 301. Includes four memortes
[handy for sprn-rrequency operauont
and dlj:(ltal display. Cov ers 100 k l lz
above and below each 500-kllz band.
Vel)' compact.

~Iore mtormauon on the 1'5-130 Series Is
a vailable from .111 authortzed d e-aters o f

T rio-Kenwood commontcauons
1111 \\"e~l Walnut Street. Compton ,
Cahforrua 90220.

Ei)~~,~~,OO
•

BuUt-in VOX
For convenient 55B operauon. as well
as semtbreuk-tn C\\' with stdetone.
Effective noise blanker
Ehmtnates pulse-type Interference such
as Ign ition noise.

_ Compact and lightweight
M easu re s only 3 -3 '4 inches high. 9 ·112
i nches wide, and 11-9tl 6 Inches deep. and
weighs only 12 .3 pounds.

S5B bandwidths are the sarne. Opuonu!
YK -BBC (500 liz) or YK -88CN (270 !lzl
filler may be Installed for narrow CW,
Built -in speech processor
Increas e.. audio pu nch and average S5B
ou t pu t P OWt'r. whtle sup p resst n g side
band s platte r.
SSB narrow selection
"N·W" swtu- h a llows setccuon o f narrow
SSB band w idth to eliminate gR~l. when
o ptional YK ·88 5 N U.8 kllzl I nter Is
Installed. (e W filter m ay st ill b e selected
In CW modc.j

• Sideband mode selected automatically
LSB Is selected on 40 m eters and below,
and USB on 30 meters and above. SSU
RE VER SE position on MODE swttch.

o Built-in digital display
Six -d igit gr('('n fluorescent t ube display
Indicates actual operatlng frequ ency
to 100 Hz. Also rn d tcates external VFO
or Itxed-channel frequ ency . RIT shift .
and CW rransmn/recetve shi fts. Backed
up by an analo~ subdtal .

_ IF s hift
AlIow s IF passband to be moved awuv
fro m In terfer ln /it: signals and sideband
splatter.

_ BuUt-in RF attenuator
For opUmum rej ect to n of m u-rmodutauon
distortion .

_ Single-con version PLL system
Im p roves stabil ity as wel l as
transmit an d recei ve spurious
charactertsucs

Matehln& aer:ea.orl ra for furd ·.taUoo oprratlon,
. 1'5 -3 0 ba-e-eteuon power • 5 p· t20 ex lernal ~p<""k<.'r

supply (N'mOlt'ly swllcll;lhl., _ \'1-"0 -120 remote VfO
on and off 1I'llh T5-130S _ MC·50 50kU '5 00Q d.'sk
power swncur. microphone

Othrr accrnorira not ahown :
- YK-8HC 1500 liz) and YK-8i'lCN - PC·1 phom ' p alch

(270 IIzl CW fillf"rs • TL-922A ltneur arnpltfter
• YK-885:" 1l,H kHll rmrrow 0 115 -5 and 115 ·4 h.,.,dp hones

SSB fIllt'. • HC·tO world d lJ;lll,d clock
o AT-t30 compact ;ml"nm, lune. 0 1'5-20 ha>;('-<;.{.lIlon I"'wt'.

180-10 m. lndudllll( 3 n..w supply for TS-130V
b llnd sl • Sp·40 ccrnpact mohtlt'

• ~1ll - IOO mobil.' m..unung brackt'l sp<'akrr
o ~'C·30S atld MC·355 n..l.... _ VFO-2:JO dlj(Ual VFO willi fiv e

canC't'"lllnj,! hand micwph",,,.,, nwlIlor1 ....

_ 80-10 meters, including three new bands
Covers all Amateur bands from 3.5 to
29.7 MHz, Indudln,:!; th e new 10, 18 , and
24- M Hz band s. Ret-elves 'N\VV on 10
MHz. VFO covers more man 50 kHz
above and below each 500-kHz band .

_ Two power versions . .. ea.y operat io n
T5·130S runs 200 W PEP/160 W DC
Input on lBO-IS meters and 16 0 W PEPI
140 W DC on 12 and 10 meters. T5·130V
runs 2 5 W PEP/20 W DC In pu t on all
bands. Solid-stale, wtdeband fina l
a m pl tf ter eliminates rrunemuter tunt nu,
and receiver w tdeband RF ampnners
eurutnate presctector peak i ng.

_ CW narrow/wide se lection
"N -W " switch allow s setecuon of w ide
and narrow bandwidths. Wide CW and

An Incredibly compact, full-featured, all
solld-atate HF SSB/CW transceiver for
both mobile and fb::ed operation. It
covers 3 .5 to 29.7 MHz (including the
three new Amateur bandsl) 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 controller.
The TS-130S runs high power and the
TS -130V Is a low -power version for QRP.

TS-130 SERIES FEATURES:
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