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TS·930S

TR-n30

KENWOOD
BIG FIVE

TS·130S

TS-830S

Cash in on our 5-store buying
power. Most items in stock

for fast delivery.

CALL NOW!

$469

KLM KT-34A
4 element tri-bander

Regular
$389.95 $309

KLM KT-34XA
6 element trl-bander

Regular
$569.95

W51 TOWER w I KT-34A

$1099
W51 TOWER wI KT-34XA

$1239
PRICES ARE FOB CALIFORNIA.

KLM 7.2-140M rotatable dipole.

Regular $199.95 Special $159.00

KLM 7.2·24OM. 2 element beam.

Regular $349.95 Special $299.00

KLM 7.2·3 4OM. 3 element beam.

Regular 5529.95 Special $449.00

Kl M7.0-7.3 44 4OM ,4 element beam.
Regular $749.95 Special $629 .00

144 - 148·13LB. 2M, 13 eUo ng boom,

Aegular $89.95 scec at srz.ss

432· 16LB 432MHz, 16 er. IOIlQ boom .

Regular $74,95 Speci al $60.70

144 -1SO-16C. 2M, 16 el. Cir pol.
Regular $116 .95 Special $93.55

420-450-18C 435 MHz 18 er, Or pol.

Regular $69.95 Special $58.70

TAl-EX W51. Sl fool tower.
Re9uJar $ 999.95 Special $829.9 5

KLM/TRI-EX

ON ANTENNAS & TOWERS
. K"PC lor ...uin c ombinlltions. PIe.- inqUI".

160W OUTPUT,
SSB, FM, CWo

YAESU
HAND HELD's

2 METER
FM

CALL FOR
SPECIAL
PRICES

70CM
FM

FT·208R FT·708R

MIRAGE 8·1016
2 METER AMPLIFIER

EID ALPHA

ALL LISTED ANTENNAS/TOWERS IN STOCK .. . no wait.

Freq range 144 ·148Ml-lz . RF o ut. l 60 W nom ,
(l OW m) . RF power 11'1 5·15W . DC ope rating
pwr . 13 BVDC @20 · 25A 'lntermlttentduty
cycle ' Bu,It · 1n recei ver pre-amp Auto-
mane internal or eKlernal relay keying

REGULAR
$279.95 $249.95

ALL ALPHA AMPLIFIERS ARE
IN STOCK FOR FAST DELIVERY

CALL FOR SPECIAL PRICES

VAN NUYS, CA. 91401
6265 Sepulveda Blvd., 1213) 988-2212

San o.eoo Fwy at Victory 8Ivcl

BURLINGAME, CA 94010
999 Howard Ave ., (4 ~ 5) 342-5757
5 mIles soul'" 0f'I 101 from S.F. AIrport

800854.6046

SAN DIEGO, CA. 92123
5375 Kearny Vina Road (714) 560-4900

Hwy 163 & Cla"emont Mesa Blvd.

• OENTAOJo ' DfI"'ME · Olt ENG'''EER'NG · E'''.<o(; ......ITlE.. • ..IRAGE • N'OE . .......()M...A·ROIlOT·ROHN·~ ' s_
' HY·G/l'N · !COM· J W ',llU.EA. MENWOOO · Ml" • l........ • TElElt ·TH RElt · n .."'O· TOI-nc· TR'ST.\O
· W N...R • WETZ ' "'J . M!C1II() ·lOO ·"'''' ·lOfIOOUCTS . YAESU _ ....... ..-. '

FREE
PHONE

9:30AM to S:30PM PACIFIC TIME.
OVER· THE· COUNTER, lOAM to 5:30PM.

MONDAY THROUGH SATURDAY
CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT USTED STO RES

ANAHEIM, CA 92801
2620 w. La Palma,

(714) 761-3033 (213) 861).204(1
~ DIsneyland & Knotts Be<ry F......

OAKLAND, CA 94609
28 11 Telegraph Ave.• 14151 451-5757

Hwy 2" Downtown Lett 27th oil-ramp

A.E U... OOCE· ..... PH...•.....ECO· .....PHENOI.· RRl · ...STAOJo
....v NTI· BENCHER · BERM· TEM· B'RO· NW· C l8OOO< ·COI:
.COLlINS.CUIlOC "CUIIITIS • CUSHCR...n · [)oO.1_ , [)oO.TOOtQ

Pm:es, specil,c/lllOns, due,ipl,ons s uDiee l to e llenQe "',llIoul nolice C.III. ,uidetllS p'en e edd se'e, In
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If the,e is one place in y our sta t io n
where you cannot risk uncertain
results it is in your antenna .

about

yo",
quickly

re sonantits

• Learn the truth
your antenna.

• Find
frequency .
• Adjust it to
operating frequency
and easily .

• • •

When it comes to
AMATEUR
RADIO QSL's

US or Fo reign Listings

it 's the
ONLY BOOK!

Editorial Offices:

Manuscripts

PI... SUOl'e'I
Pgtefbo<OUQh "1M ro.-58

!'none; 603-92.-9-671

Advertising Offices:

Cont" DlIhonS in tne lo<m of man,,_
scr ipts w.th dr . ....ings and/or photo
IlraphS are weleome and will be coo
sidered for possible publication, We
can assume no respons ibilit y lOJ loss
or damage to any material. Please
enclose a slamped. se ll·addressed
,,"velope w,th "acn submISSion Pay
ment to< the use 0 1 any unsolicileoj
maler'al w,ll be m_ upon accep.
l~_ All cont"bullOflS snoukl be d,·
'&ele<! to the T3 ~,tom.1 olhces
"How 10 W" te to< 13~ gu.deli""" ill"
a.ailat>le UQOn requeSl

Elm St, ....t
Peterborough NH 03458

Phone ; 603-924-7138

INFO
r

$18.95 $3.05 $22.00

_ .... chatlle... -.._<-
;

Why work in the dark? Your SWR
meter or your resistance norse
bridge tells only half the story. Get
the instrument that really works,
the Palomar Engineers R·X Noise
Bridge. Use it to chec k your
an""nas fr om 1 t o 100 MHz. And
use ,t m your shack to ad just
resonant frequenCIes of both series
and parallel tuned circuits. Works
better than a dIp meter ..nd eests a
lot ins. Send for our fr ee brochure.

Fully guaranteed by the originator
of the R·X Noise Bridge.

ORDER YOURS NOWI

Tile prtce is $59.95 in me U.S, and Canada
Add $3,00 ShippinglHandlonll.
Calolo",la ,esidents add ul,,~ tax,

The Palomar Engineers R·X Noise
Bridge tells you If your ante"na is
resonant or not and, if il is not.
whether it is t oo long or too short.
All th is In one measurement
reading. And it works just itS _II
WIth ham-band-only reeewers as
w,th general co ver..ge equ ipmenl
bec:ause it gIves perfec t null
readmgs even when the an te,,,,a is
nOI resonant. I t gives resrstanee and
reactance readings on dipoles.
inverted Vees, q uads, beams.
multiband trap dipoles and
verticals. No station is complete
without this up-to-dare instrument.

Palomar
Engineers
Box 455. Escondido, CA . 92025

Phone : 1714J 747-3343

$11.95 $3.05 $21.00

Dept . B. .
925 Sherwood DrIve
Lak'" Bluff. IL 60044. USA

""" ..,,'"' IIb kca DO INC,

~

OIlDEA TODAY!

~g.asus on tllue field. red lettering. 3" wide
III 3" high. Great on JaCkets a"d ups .

Order botn books at the sam. tim. for
$39.9S Includl"9 Snlpplng_

~~lIbooks

hU 5......' Ttlll

Here they are! The lat est edltlo"s. weere
fam ous Radio Amateur Callbooks. the
most respected and comgl"te list ing of
radio amateu~ . Lists calls. IIc""'" c lasses.
address Informatlo" . L~ded with special
features SUch IS call ch a"']es. prefilles of
the world. standard time Charts, world
wide QSL bureaus. and more. The U.S .
Edition fealures over 400,000 IIstl"95.
with over 70,000 changes frOm last
year. T he Foreign Edition has over
370,000 IIstlngs , over 60,000 changes.
Place your order for the new 1982 Radio
Amateur CallbookS, avallatlle now.

Order from your eeeter or dlr.ctly from
the publlsn. r. All d irect o rde rs add snipping
cnarge. For.lgn residents add S4 .5S tor
sn Igglng . 11Il" ols reslde" t s IIdd 5'1. lilIes tall .

~
~,. SPECIAL LIM ITED OFFER!

d..1J. Amateur Rad io
.~ Emblem Patch

~""TI~ .~ only $2.50 postpa id

W,if.. 10 73 M"gazm" , Subsc"ption
Department PO Bo. 931. Fa,mong·
dale NY 11737 Fo, renewals and
changes O. add,...... 'noclude lhe ~
dress lat>el 'rom yor.. most 'ecent
issue 01 73 For g," subsc,iphO"S. in·
enee YOU' name and address as w..11
as tl>Ose olg," 'lI!'Clptenl•. !'oslmasl",:
5ef1CI lorm ~7910 13 Magu,~. Sub
5C'ipho" Se<'v>cft. PO Bo. 931, Faml
Ingdalt! , NY 11737

Wrole to 13 Magum". Subsc,ipllon
Department. PO 60. 931 . farmingdale
NY 11737. Please includ" an aoe-eee
label.

To subscribe,
rehew or change

an address:

Elsewhere:

13 MagaZin" IISSN 0098-9010) ;5 pUb
liSf>lld monthly by 73. lnoc .. a subsid,ary
01 Wayne Gr.....,. Inc .• 80 Pine Sweet
Pet"""'""-'llh NI-i03458 Second class
postag.. paid at F'ttl"'tIofough NM
ll34M and al ad(l'''o"al ~j""ll olflCes.
Ent"" conI""" copy"oht 1982. Wayne
G'een. Inc An "011" reset"feO, No part
o'tllis pubhcalion ma~ be repnnted or
otl'lllrwise ree>rOdu«ld ...,thout w,,"""
pennlSsoon from tile publ;stIet. M>efO
hIm Ed'fiO"_ Un..",,,"~ Mic,of,lm.
Ann Arbor MI .-al06

In the UnIted Sta," and I"ossessoons
One Ve.. (12 'Uutt$l S2!>OO
1""0 YeatS (2. 'S~IS38 00
Three Yn.s 136 IS~) 153.00

Subscript ion Rates

Elm S1,,,,,t
P"t,,'bo<ough NH 03458

Phone 6Q3.92·t.!M71

Canada-S2l97/1 year only, U.S
fundS For"'Qn su"ace ma'I-SA4.9711
~ea' onl ~. US fuflllS d,awn on U.S
biln~ For..,gn a" ma,l -pl..ase inQu""

Circulation Off ices:

Subscription
problem or
question:
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VOLUNTEERS NEEDED

editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

power politics at HQ dumped
him a few years ago. Anyone reo
member John?

You know, one of the sur
prises I got when I went around
to visit some wealthy hams back
in 1960 had to do with Dick Bald
win. I'd been !ired by CO as en
tor and had this crazy idea of
starting my own ham magazine.
I was hoping to find a ham with
enough money 10 get a new
magazine started. One chap I
visited said he thought the idea
was a good one, but that it was
100 dependent upon just one
person: me. He was right about
that, of course. He also men
tioned that Dick had been
around with a similar proposi
tion a few days before.

I dropped Dick a note asking if
he might be interested in a joint
venture. He wrote back saying
no. Well, I went ahead without
any financing and Dick never
did. Oh, it was nip and tuck lor
several years, particularly when
the ham business ten to pieces
alter the 1963 ARRL proposal lor
changing the licensing struc
ture back to the 1930s form.
ThaI's when we lost 85% of the
sales 01 ham gear in just one
year and all of the major manu
facturers were forced out 01 the
industry.

The ten years after that of no
growth were hard ones for me
and 73. It wasn't until I managed
to sell th e loeaot FM and repeat
ers that the industry (and 7Y)
turned around.

Harry, who had ret ired from
his job at Sperry in order to be
available for the General Man
ager's posit ion, may have to un
retire. I wonder what went wrong
for him? I'm told by the ARRL in
siders that he performed the
most exhaustive campaign for
the job in history .. . at League
expense. Perhaps it was his bit
ter opposition to having a worn
an on the board. Well, no matter
... Harry is well out of the rat
race and the demands 01 the
ARRl presidency. I was worried
that the even greater pressures
of being General Manager might
be too much for him. Perhaps he
can relax now and add at least
twenty years to his life. This may
be the best thing that has hap.
pened to Harry in years . .. in
stead of the disaster which it
first appears.

INSTANT LICENSES

At long last a solution to the
code exam has been effected.
Now it is no longer necessary

now. In another year perhaps
50% of the readers will have rnl
crccomcuters.

I tried to give a talk during the
namtest . but the meeting
" room" was so terrible that I
gave up, The temperature was
well into the sleep zone and the
noise was such that someone
three feet away had trouble
hearing what was going on. The
area was just one part 01 a huge
building, with deafening noise
coming from all sides. I don't
think I'll try that again. I' ll bet "
was 90 - or more in the room,
wi th only enough seats for
about 70% of those who came
to hear me.

My talks are generally rather
row key, with some time re
quired lo r the humor to come
through. I do speak about seri
ous things, but I don't take many
of them seriously. And I don't do
well when I have to communi
cate by yelling at people.

I' ll no doubt continue to go to
Dayton, but only to say hello,
find oul what's new, and get to
gether with my friends in the ln.
dustry.

HARRY, WHERE ARE YOU?

Missing for the fi rst time In
years at Dayton was the flushed
cherubic face of Harry Dannals.
I, for one, am sorry to see good
old Harry go. And I have to admit
that I was darned upset when I
learned that the ARRL board
just plain outright dumped him.
Now what would it have cost
them to be nice about it and give
him a President Emeritus post
lion?

Dick Baldwin, also not visible
at Dayton, seems 10 have fallen
in the same black hole now oc
cupied by Harry, but at least
with a face-saving title to make
it look better. ThaI's what they
did with John Huntoon when the

the hams who make amateur ra
dio the incredible hobby that it
is.

Other hamfests may have
technical sessions, but these
are attended by merely interest- .
ed amateurs. At Dayton, the at
tendance of these tech sessions
is made up of the hams who are
doing things. Here, one gets to
say hello to the top DXers, the
DXpeditioners, the slow-scan
th ree-dimensional color expert
menters, the packet switching
fanatics, and the spread-spec
trum af icionados.

While several of the other
larger hamfests have gone to
rather g reat lengths to bring in
ccmpu ter-orrenteo exhibito rs,
Day to n has ma i n taine d a
straight ham approach which
has kep t th is field of ham activi
ty at a relatively low profi le. Yet
this year, when we counted the
exmbrts, we found that about
15% of them were computer-on
eoteo. This Is low, of course,
compared to the computer Inter
est in the ham world. Our most
recent survey of the 73 reader
ship showed that the ownership
of microcomputers is up to 39%

How would you like to be on the " inside" 01 a major arna
teur radio contest? Here's your chance!

We're looking for volunteers to become members of the 73
MagaZine Contest Committee. Anyone with an interest in con
testing and a willingness to work hard is welcome. Committee
members will help with the following:

1. Contest rules and ethics.
2. Forms and correspondence.
3. log checking and scoring.
4. Filling out and mailing awards.
Heading up the Contest Committee is Bill KE7C. Please

drop Bill a note (with SASE) and let him know where you can
help. Write to Bill Gosney KE7C, 73 Contest Committee, 2665
North Busby Road, Oak Harbor WA 982n.

We want you on the 73 Contest Team!

DAYTON '82

It Isn't just the flea market
with over 500 small entrepre
neurs selling out of their trucks,
campers, and cars. It isn't the
nearly 200 extubuors inside the
rambling Wampler's arena. It
isn't the 25,000 or SO hams and
their families which descend
upon Dayton in April every year.
Pandemonium.

Whenever t hear about some
hamfest or a computer show
pulling 20,000, I think of what It
takes to handle the crowds at
Dayton and how many people
this realty is all in one area. The
fields are packed with cars for a
half mile or so around the arena
area. The cavernous arena build
ings are packed with people. No
mailer how many there are In·
side, it seems as if the flea mar
ket area outside is still so busy
that it is difficult to get around.

Dayton attracts average
hams from seve ral nearby
states. But more than that, most
0 1 the real "movers" of the ha l).
by , , . tne hams who are doing
the building, the inventing, the
pioneering ... come from every'
where in the country. These are

6 73 Magazine' . July, 1982

•



• Repeater reverse switch
Hand y for checking s ignals o n the Input
of a re-peater- o r fo r determining if
a repeater Is "upslde d own:

• Separate digital readouts
To dis play freq uency (hath receive a nd
tran smit) a nd memo ry chann e l.

• LED bar meter
For momtortng received s llifla l le ve l and
RF output.

• LED indicators
To show; +600 kHz. Simplex . o r ·600 kHz
tra n sm itter offse t; B U SY channel ; ON AIR

• TONE switch
To actuate subaud fble tone module [not
Kenwood-supphed j.

• Compact size
Depth is reduced substanu auy.

• Mobile mountlng bracket
WllI\ qu jck-releaae le ve- rs.

\ion ' tnfomuuton on the T R-7850 Is
avatlabte From a ll au thorized dealers of
Trio -Kenwood Conunuutcanons
1111 West Walnut S treet. Compton ,
Caurorrua 90220.

Matching accessory for fbt:ed -station
operation :
• KI'S ·12 nxcdstauon powe r supply for

TH-7850
Other acces s ories not sh own ;
• KPS-7 ftxed-srauou power s upply fo r

T R-78 00
• SP-40 r-ompact mobile s peaker

• Priority alert
MO memory Is p rtorny channel . " Bee-p"
a le rts operator when Signal appears o n
priority chann e l. Operation can be
s witched Im media tely to priority cha nne l
with the pus h o f a swnch.

• BuIlt-in autopatch touch-pad [DTMF)
encoder
Prom -panel touch pad generates all 12
telcphone-compauble dua l tones in
transmit mode. plus four additio nal DTMF
slW1alin~ ton es Iwlth simu ltan eo us push
or REV switch).

• Front-panel keyboard
For freq uency setecuon . transmit o ffse t
selccnon. memory programmrug. scn n
control. and selectio n of autopatt-h
enc-ode r to nes .

• Autoscan
Entire band 15-kHz o r l Q-kHz s u-psl a nd
memories. Automatfcallv 1000k s on busv
channel. S( 'H n resume-s a ut omaucallv i l l"tt'r
several seconds, unless CLEAR or nile
IYfT butto n Is presse-d 10 cancel soan.

• Up/down manual s can
Enure band 15-kHz or l Q-kHz stepsl and
memories . with UP/OO\VN mn-mphone
Ista nda rdl.

Kenwood'. remarkable TR·7850 z -meter
FM mobile transceiver provides all the
Ieetcree you could desire,lncluding
a powerful 40 ..att. RF output. Fre
quency eetecnoe Is easier than ever, and
the rig incorporates new memory devel
opments for repeater shift. priority. and
s can. and includes. built-in autop.teb
touch-pad (DTMF) encoder. A 25-watt
output venion, the TR-7800, ia also
available.

40 W, 15 memories/offset recall, scan, priority, DTMF
touch-pad

•

TR-7B5D

TR-7850 FEATURES:

• Powerful 40 watts power output
Selectable:' h igh or low power operation.
High 4o-watt output provides reuabte
s igna l fo r wtde area coverage.

• 15 multifunction memory channels,
easily selectable with a rotary control
MI-MI3 ... merno rtze freq ue-ncy and offset
(± 600 kllz or simplex). M14 . . . mem o rize
tra n s mit a nd receive Ireq uencn-s tndepen
denny fo r nonstandard offse t .
MO . .. prtortty ch a n ne l. w ith si m plex.
± 600 kHz. or nonstandard o ffset
operation .

• Internal battery backup for all memories
All memory cha n nels !lndud lng transmit
offsetl a re retained when four AA NICd .
battertes (n o t Kenwood supplied] a re
tnstalh-d In b attery holder In si de T R-7850.
Batteries are a u to ma tica lly cha rged w h lle
transceiver is connected to 12·VDC SOUf('t".

• Eztended frequency coverage
143.9()()' 148 .995 MHz. in sw uchablc
5- kHz o r H)-kHz s teps .

•
SI'<,ci/k<l IIOIlS on rl prl... ·s a n' .~"bl. ..-t In ch {IIlS/<' WlIhow '1Olice or vbllgWio" .



FCC DELETES 97,71 AND 97.74

aSL OF THE MONTH: WA9DNZ

The natura! theme 01 the Western Electr ic Montgomery Works
c lu b station comes from the plant's locat ion on the Fox River. Built
on th e site of a former amusement park, the fact ory is in a wooded
setting and sports a year-round duck population. The card's bright
colors are sure to catch the eye o f the operator on the other end.

" Unenfo rceable, burdensome and unnecessary" Is how the
FCC described 97.74, a rule requiring amateurs " to provide for
measuring the statlon's emitted carrier frequency and to es
tablish procedures lor Independently checking it regularly."
In their April 1 meeting, the commissioners voted to delete
97.74 and 97.71 , a rule wh ich required transmitters operating
below 144 MHz to neve adequately- f il tered plate power sup
plies. In deleting 97.71 , the Commission said " the rule it self is
inappropriate and outmoded."

AMAT E UI'l RADl O CLue

~"'. lLUNOI9

eO~7

Continued on page f 18

NAVASSA TIME

The May 3rd Issue of Time
had a nice article on the recent
hamming of Navassa Island. As
on e o f the few persistent
(stupid) enough to go there
twice, I read the item with more
than average interest.

Th e fi r st trip , i n 1958
(KC4AF... a ca ll now held by a
chap in Alabama), saw six of us
charteri ng a mot or-sailer in
Nassau and making our way
down Ihe Bahama s to Haiti
throug h a heavy storm. We just
barely m issed crashing on a reef
when we got to Haiti before
dawn. II was a hell of a trip and
we fou nd ourselves about 50
m iles o ff course by the time we

local high school? If we don't
even give the kids a chance to be
exposed to amateur rad io, we
have no gripe when they turn to
drugs, drinking, gettlng into car
accidents, malicious oest ruc
tfon, spray painting eyerything
in sight, and getting all of your
girls pregnant. At least give
th em an alternative!

Western Electric
MONT"GOl.oIEI'f WOOl!o;,

to learn one bit of theory. Just
ten of his weekend sessions a
year should net him around
$150,000. One rea lly has to ad
mire that, no metter what the
consequences to the hobby.

His system is simple and It
works. He sits you down for a
full day o f memor izing the
answers to the quest ions. He
has you write down the answers
you are going to need the touow
ing day on the exam . . . write
'em two or th ree times to make
sure they are wen-estabnsbed in
your short-term memory. As an
aspiring General or Advanced,
you can't lose. Neither can Bash.

A ll this has absolutely noth
ing to do with the major crisis in
amateur rad io: the need lor new
h am s. No vi ces . . . t eenager s.
We already have all of the old
men we need in amateur rad io
now what we need is to see
about 100,000 new Novices per
year to get our rusty old hobby
jumping again. That would spur
technical developments and
build ing (kidS really Iove to
build) and get some life into
things.

What has your c lub done to
get a ham group started In the

for anyone to bother to learn
even one single character of the
Morse code to get a ham li
cense. The solut ion to the code
problem is so simp le I'm
amazed that no o ne eyer
thought o f It before. Once you
get the concept , you see that we
no longer neve to argue about
the code.

At Dayton someone was sell·
ing a cassette with the FCC
code test on it . With todey'e
miniature cassette recorders it
is a snap to have one in your.
pocket and record the tests as
they are being g iven. Wel l,
someone did this and was sen
Ing the tapes at Dayton. Once
you have that ail you have to do
Is get someone to translate it fo r
you, memorize the short text,
and present yourself l or the test.

The FCC Is so underpowered
these days that they rea lty don't
nave the personnel to dev ise a
lot of cntrerent te ste. I'll bet that
at best they have maybe two fo r
Morse code, if that many. There
are no ind icat ions that the Com
mission ' is going to get more
money trom Cong ress, so it is
un likely that there w ill be much
doing in the way of changes.

So, by the time you put the
Bash books together with a cas
eet te of the code test , you have
a ham license that anyone who
can read and write can get. No
more is there a need for that te
dious learning o f the code. No
more strugg ling with theory or
the rules. Bash qtves you the an
swers to the written exam and
the code cassette solves that
problem.

Who will be the f irst Extra to
get licensed with no ham knowl·
edge whatever? Or perhaps I
should ask, who was the first ?

As a humorous side note: the
FCC recently wa s handed a
code test exam wh ich wa s
100% perfect. Well, perhaps a/·
most perfect. You see the an
swers were perfect lor the other
te st . .. not the one g iven.

WE NEED KIDS

With all due respect to Bash
and h is one---day blitz c ram
courses, at $175 lor one day It Is
unlikely that we are going to get
many kids Into the hobby via
this mercenary system.

Now, I neve the greatest ad
m iration for Bash and his bid to
outdo Don Miller in making
money out of amateur radio. I'm
sure he will find no Short age of
well-to-do hams who wa nt to get
a higher license without having
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he and
offer performance and versatility

for those who demand the ultimate!

TR7A Transceiver
• CONTINUOUS FREQUENCY COVERAGE - 1.5 to 30 MHz full
receive coverage. The optional AUX7 prov ides 0 to 1.S MHz
receive plus transmit coverage of 1.8 to 30 MHz. f or future
Amateur bands. MARS. Embassy, Government or Com merdal
frequencies (proper authorization required).
• Full Passband Tuning (PBn enhances use of high rejection
B-pole crystal filters.
Newl Both 2.3 kHz ssb and sao Hz cw crystal fitters. and 9
kHz a-m selectivity are standard. plus provisions for two
additional filters. These a-pete crystal fitters in conjunction
with careful mecnankat / electrical design result in realizable
ultimate rejection in excess of 100 dB.
Newl The very effective NB7 Noise Blanker is now standard.
New l Built in lightning protection avoids damage to solid-state
components f rom light ning induced transients.
New! Mic audio available on rear panel to faci litate phone patch
connection.
• State-of·the-art design combining solid-state PA.
up-conversion, high-level double balanced 1st mixer and
frequency synt hesis provided a no tune-up. broadband. high
dynamic range t ransceiver .

R7A Receiver
• CONTINUOUS NO COMPROMISE 0 t o 30 M Hz
frequency coverage.

• Full passband tuning (P81).
Newl NB7A Noise Blanker supplied as standard.

• State-of·the-Art features of the TR7A, plus added
flexibility w ith a low noise 10 dB rf amplifier.
New l Standard ultimate selectivity choices include the
supplied 2.3 kHz ssb and SOD Hz cw crystal filters. and
9 kHz a-m selectivity. Capability f or three accessory
crystal filters plus the two supplied. illCludlng 300 Hz.
1.8 kHz. 4 kHz. and 6 kHz. The 4 kHz filter. when used
with t he R7A's Synchro-Phase a-m detector. provides
a-m reception with greater frequency response within a
narrower bandwidth than conventional a-m detection.
and sideband selection to m inimize mterterence potential.

• Front panel pushbutton control of rf preamp. a-m /ssb
detector. speaker ON /Off switch. l-f notch filter.
reference-derlved calibrator signal. three agc release
times (plus AGe OFF). integral 1SO MHz frequency
counter / digital readout for external use. and Receiver
Incremental Tuning (Rm.

The "Twins" System
• FREQUENCY FLEXIBILITY. The TR7A/A7A combination appropriate use of the TR7A's ACT control (Receiver
offers the operator. particularly the nx'er or Contester. tre- Controlled Transmit). OSA is implemented by mixing the two
quency control agility not available In any other system. The audio signals in the A7A
'Twins" offer the only system capable of rocornpromtse • ALTERNATE ANTENNA CAPABIUTY. The R7A's Antenna
DSA (Dual Simultaneous Receive). Most transceivers allow Power Splitter enhances the DSR feature by allowing the use
some external receiver control. but the 'Twins" provide of an additional antenna (ALTERNATE) besides the MAIN
instant transfer of transmit frequency control to the R7A antenna connected to the TR7A (the transmitting antenna).
VFQ. The operator can listen to either or both receiver's All possible splits between the two antennas and the two
audio. and instantly determine his transmitting frequency by system receivers are possible ,

Sptofic.atlOnS. ava.laDillty and pOets subject to chMge without I'lOtlcf or ~1On_

See your Drake de.ktr or write
for addltlonallnfonnatlon.

New RV75 Syntheslzed YFO
CompaUble with lR5 and 7·L1ne Xcvrs /Revrs

• freqLlency SyntheslUod for crystet-ccntroped
stilbility . VRTO (Vlrlabl. Rlt. Tuning Osclllrtor')
OiIdjLIsts tunIng rate as runenen of tLlnlng speed.
• RaoILition to 10 HI • Th.... pl'OIIf1Immablt ftlItd
frequencies for MARS. etc. • Split or Tfll15Ctlv.
opemjon with main tnllflsctiYl!l" PTe or RV75

R. L DRAKE COMPANY . 540 RlCharcl Street, M18misburg. 0lli045342 • Phone(5131866-2421 • Telex2B8-017 , Patent pend ing



• Patent pending

COM 0 SOO
RV75 Synthesized VFO
featuring the Drake "VRTO"

Frequency Synthesized f or crystal-controlled
$tability · VRTO (Varl.lble Rate Tvn'lI9 Oscillator "'
adj usts Wning rate as function of tuning SoPftd· r-~

Resolution to 10 HI T1'IrH programlNlblt fhted
frequencies 101" MARS. etc. Split Of' Trilll$Celwe
oper~ion WIth main transceiver PTO Of RV15

With the new TR5
versatility and value are spelled D·R·A·K·E ...

farabove average!

YNAMIC
RANGE

The dynamic range of the ffiS is unexcelled by any transceiver in its class. The rns's
greater than 0 dBm third order intercept point (85 dB two-tone dynam ic range) at 20
kHz spacing can be achieved only by the use of a passive diode-ring double balanced
mixer. Drake was the first to bring this technology to the Amateur market with a
high·level mixer in the TR7.

EUABLE
SERVICE

When you purchase a TRS. or any Drake product. you acquire a product of the latest
production techniques. which provide reliable performance.

Yet with a product as sophisticated as one of tocays transceivers. after-sales
service Is a must. Ask any Drake owner. Our Customer Service Department has a
reputation second to none.

CCESSORIES
Drake Is the only Amateur Hadio manufacturer who offers a f u ll complement of
accessories to satisfy almost every desire the HF Amateur may have. This wide
selection allows any operator to assemble a station which meets his needs. and
assures compatible interfacing and styling Instead of a desk full of equipment with
a variety of styling and poor operation as a system.

ILOWAn
AMPLIFIER

Everyone wants to be heardl The accessory L75 and its 3-SOOZ (1200 watts PEP
input) and a decent antenna will do the trick. This rugged self-contained amplifier /
power supply will put the TRS on an even footing w ith the best of them.

NGINEERING
TIle TRS and all Drake Transceivers. are backed by the best in engineering . The TRS
is the result of an extensive engineering effort. combining proven past techniques
and ideas with new state of the art concepts.

As a result, the TRS will not be superceded by a new model every six months. It
represents a true radio communications value that will provide many years of
operating enjoyment.

See your [)fake dealer
or write lor

addlUonal Information. R. L. DRAKE COMPANY

Features. i1Yililablllty iIfId prices subjKt to cha~ WIthout notice or obligation .

I
CCl:l-:ii.D;;;:!)"~ 540 RIchard St . MIamIsburg. Ohio 45342. USA
~. Ptlone:1513J666·2421 . Tele~:266·017
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Log of the Colorado Queen
- wet, wild Field Day fun

The crew and the Colo rado Queen preparing to begin the weekend opera tions.
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F. Dil le Williams j()PUR
5591 S. MOOff' Sfreel
Litt leton CO B0127

meeting of the group whe re
plans were formed to con
struc t a floa ting all-ba nd sta
tion. O nce the concept was
agreed upon, it became ob
vious that this vesse l would
req uire a name bef itting its
he ritage. Si nce NOAUS had a
thing fo r the African Queen,
having seen the movie more
times tha n he could remem
ber, it wasn't long before the
group came up with some
apropos phonetics and a
name: CQ, the Colorado
Queen .

Du ring the winter , plans
for a 1979 summe r launch
ing were made with reckless
a ba ndon and much beer.
Chatfie ld Reservo ir, south of
Denver, at an elevation of
5432 feet, was chosen as the
s ite o f operatio ns a nd
WOO FED offered the use of
his 'tOman white-water rub
ber raft as the ship of desti
nv. As might be expected,
the selection of a suitable
antenna a nd how to mount
it to a rubbe r raft were the
biggest problems. The fina l
so lution involved a 14AVQ
all-band ve rtical, ow ned by
WDQFEO, and a flo ating
platform. A hollow stee l
pipe and flange we re at
tac hed to the center of a
la rge diame ter ci rcu la r sec
tion of plywood through
which a ho le had been
drilled in the center. Three
900 x 16 truck inner tubes
were mounted under the
platform to provide fl ota
tion and sta bi li ty; three out
riggers, emana ting from the

• •

personal accomplishment
could be ac hieved without
the peer pressures for maxi
mum contacts led to the
breakawa y, fo llowing the
1978 Fie ld Day ac tivit ies, of
five members of the cl ub
who subsequently fo rmed
" the c rew."

When the c rew, consist
ing of AI NOAUS, Pete
N6E Be (e,·WDIl BIYl. Ga'Y
WDIlGGl. Glen WDIlFEO.
and Dave WBBKYP, meets,
they have on ly two goals:
having fun a nd plann ing
technica l pro jec ts which
some people say ca n' t be
done. It was this attitude
that prevailed a t the first

''''''•,

form of a full-size 4O-meter
beam to help fill in the prop
agat ion holes in 1().20 me
ters convinced the member
ship to go a ll out for top
spot in the Field Day results.

Without de bating t he
good and bad points of Field
Day, suff ice it to say that
participation can be d iv ided
in to two broad classifica
tions - high key and low
key. Those groups scoring
high obviously a re in the
high-key category whic h de
sc ribes the organization,
planning, and pressure re
quired . The pursu it of a ho b-
by is supposed to be fun and
the be lie f that a sense of

- .- .

Spring, as reflec ted in
the sho rt-l ived gree n

sheen of the foothills, was
well settled in the Rocky
Mountains when the mem
bers of a Denver area ama
teur radio club gathered to
discuss the 1978 Field Day
activities. The interests of
the club had varied over the
yea rs, but the recent in
creased appeal of contest
ing and the tec hnica l anten
na expert ise promised in the



WBBKYP readies the triband beam for a little more height.

The backup Kenwood, unloaded by W OOFEO. pro vided
flawless operation.

problems encounte red the
previous year.

Afte r a successful launch
ing and an uneven tfu l morn
ing of operation, the crew
was languishing on the deck,
co ntemplating the relative
merits of Coors beer, better
known as Colorado Kool
Aid, when the capricious
mountain weather made
one of its ab rupt changes. In
less time than it takes to
Q RX, the sun disappeared
and zo-rru fe-oer-hour winds
whipped the surface of the
water into a rough pattern
of whitecaps. Since the clos
es t land was in the form of
an island. the crew cranked
up the 3.5 pony-power en
gine and headed the Queen
for the leeward side. The

73 Magazine · JUlY, l982 13

•

first voyage were a water
logged z.meter hand-held
and damp finals in the FT
101EE.

It is a we ll-known fact
that the higher the an tenna,
the better the communica
tion s. The refore, Green
Mounta in Reservoi r, at an
elevation of 8200 feet, was
chosen by the crew for the
1980 launching of the Colo
rado Queen . Besides that,
WOOFEQ offered the use of
the family cabin for a week
end of revelry. The sa me ba
sk raft and antenna plat
form were used with some
extra frami ng and plywood
floor added to the raft for ri
gid ity and the add ition of
equipment boxes to pre
clude so me of the water

•

for the coax. solved this
problem and prepared the
Queen for her August 18th
ina ugura l voyage.

With a Yeesu FT-101EE
powered by two paralleled
lead-acid batteries, various
z.meter hand-he Ids. assort
ed swr meters. and other
gea r on board and an appro
priate christeni ng with white
lightning, the histor ic a l
launching of the first mile
high freshwater mobile took
place am idst the curious
gazes of swimmers, boaters,
and sunbathers. During the
weekend of ope ration.
many contacts were made,
lots of t ime was spent rag
chewing as opposed to ex
cha nging ca lls ign, signa l
st re ngth. con test num ber
and best wishes, and most
important of all, a fun time
was had by all, including
WB8KY P w ho towed a
stranded cabin cruise r back
to shore with hi s "shutt le ca
noe" and padd le power. The
only casua lties, other than
operator sunburn, on th is

platform and made from 2 x
4 x 125. supplied guy points
for the vertica l which was
attached to the pipe. A lo ng
cable connected to and ex
tending through the center
of the pipe into the water
served as system ground .
Support framework for the
equipm en t and personal
gear was ably construc ted
through the experience of
WDQF EO and the crew's la
bo r.

Now consider. for a mo
ment, a 14-foot rubber raft
powered by a 3S-horsepow
er motor towing the antenna
platform just desc ribed with
the vertica l via a jo-toot
rope . While underway, the
fl oating ante nna platform
maintains its distance. but
when the raft is stationary,
the weight of the rope and
coax connecting the rig on
the raft to the an tenna tend
to draw the platform closer
as the cable sinks into the
water. A number of four
inch styrofoam ball s, with a
hole cut through the center

•

---



WOOGCL relaxes as the sun tries to burn off the early morn
ing mounta in m ist.

-
bamboo mast support ing
WooFE O 's 2-meter beam
spl it w ith a resound ing crack
and the antenna was fished
out of the drink by means of
the sti ll a ttached coax.

When the island was fi
nally reached, everyone dis
embarked to attem pt to find
some shelte r- It was a sho rt
time later when it was d is
covered that no one had
dropped anchor or tied up
the raft. which was now
making good time away
from the island luckily. the
shutt le canoe was still on
the shore and the chase be
gen. In the ensuing recovery,
to add insult to in ju ry,
WDQFEO's ten-gal lon hat
wa s blown into the water
where it promptly sa nk be
neath the waves. Repeated
efforts to recover this wel l
worn rel ic were all in vain,
although WBBKYP swears
he saw a catfish wearing
so me t h ing si mi lar a s it
jumped in front of the raft.

No soo ne r was the ra ft se
cu red back at the isla nd
than so me c rew members
dec ided that the o riginal
ca rgo of three cases o f beer
was fa st being depleted and
some s u n t a n lotion to
soothe the morn ing's ultra
violet onslaught was in or
der. What is it they say
about d iscretion being the
better part o f va lor? Any
w a y , W D/J GG L a nd
WBBK YP volun tee red to
take the canoe and a tte m pt
to re furbish the supplies. In
an adventure about whi ch
the re sidents a long the
sho re line st ill chuckle, these
two sta lwa rts paddled and
bailed their way to the far
sho re, in the o nly vesse l o n
the water, obl iv ious to the
binocular-equipped aud i
ence watching from the
many windows on land . Re
portedly, the trip back to the
isla nd a fte r obta ining the
necessary replen ishmen ts
wa s m uc h easier with the
wind at the rear. Sunday
dawned br ight and clear,
providing a fine a tmosphe re
fo r the conclusion of tha t
year's freshwater o pe rat io n
with o nly a Yaesu 2-meter
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rig sus tai ning wa ter damage
and WBBK YP o nce again
co ming to the re scue of a
stranded cabin cru iser, but
th is time he was prepa red (?)

with a t .Z-horsepower Nep
tune engine mounted on his
shutt le c a noe.

By 1981 , the crew was
look ing for b igger and better
cha ll e nge s to co nq ue r with
the Colorado Q ueen and
had made the o perat io n an
annual event taking place
the weekend fo llow ing the
July 4th hol ida ys. Cornmen
surate w ith the arriva l o f
sp ring, the crew, minus
NoEBC who had been trans
ferred to California, gath
ered to begin co nst ruct io n
of the latest version of the
Colorado Queen

Over the w inter months a
new design for the ante nna
platform had evolved , made
nece ssary by the dec isio n to
use WB8KYp·s TH-JJr. tr i
band beam. WOOFED had

managed to find a sma ll
boat dock which had four
50-gallon d rums attached
underneath for flotat ion and
steel-rim med wheel s mou nt
ed on the side s fo r easy wa
ter entry and exit. Six 900 x
16 truck inner tubes were
added for sta b ili ty and two 2
x 4s for attac hing the float
ing dock to the framework
o f the ra ft. Three hole s
drilled at the center of the
dock a llowed the mou nting
of a stee l tower sec t io n
which was guyed to the fou r
corne rs o f the dock super
st ruc tu re . The ma st wa s
the n slipped through the
tower pipe and the triband
beam mounted o n top .
Enoug h mas t was used to al
lo w the antenna to be ra ised
between six and fifteen feet
a nd st ill offer the capabili ty
o f arms trong rotation.

The first test of th is water
mobile antenna barge al
most drowned two of the

crew due to its top-heavy at
titude. Subseque ntly, an ex
erc ise WIth a local firm 's
Co m p uter Aided Design
eq uipment showed tha t a
l BO-p o und c o un te rweig h t
suspe nded nine feet below
the water li ne wou ld sta b il
ize the platform. Oh. the
wonders of modern technol
ogy. The co unte rwe ight wa s
co nst ructed a nd made ad
justable so that it co u ld be
rai sed when app roac hing
the shore o r lowe red to 14
feet fo r windy conditions.

As the weekend of July
11-12 drew closer. cons truc
tion a ctivit y intensified .
Boxes to hold the le ad-ac id
batteries were buil t , a brack
et assembly to p rov ide
mou nt ing of the 14AVQ to
the ra ft frame for 4Q- and
80-meter operation wa s
co m ple ted, and white paint
flowed freely.

By the time launch day
1981 a rrived, the crew had
put in at least 480 man hou rs
in labor a lo ne . The a rrival in
Denver of NbE Be a few days
prior to the weekend sig
nalled the im mine nt pack
up and departure o f the
c rew for the mountains. As
se m bly of a ll the miscel la ne
o us pa rts, all prepared and
ma rked beforehand , took
about two hou rs o n Friday .

Meanwhile, NoE BC had
brought along so me Sa nta
Maria be ans from Ca liforn ia
which he put in a borrowed
enamel pot, then adding
so me " misce ll a neo us condi
ments" before plac ing them
o n the ga s-modified wood
stove to cook. I have been
known to prepare some
pretty bad-look ing vitt les,
but I have never seen a ny
thing eat the ename l off the
inside of the po t like those
be ans d id. Thank good ness
the Sirloin roasts with the se
cret flavor ing, barbecued
over an o pe n oak fire, were
really good .

Bright and e a rly Sa tu rday
morn ing, the rigs and equip
ment were loaded into the
raft a nd hooked up and the
th ird a nnua l lau nching of
the Colorado Queen be
ca me history-or so it was

,
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55-32 $29_95. T5-32 $59.95

OUf new crop of tone equipment is the freshest thing growing in the encoder/decoder
field today. All tones are instantly programmable by sell ing a dip switch ; no counter
is requi red . Frequency accuracy is astonishing +. 1 Hz over all temperature extremes.
Multiple tone frequency operat io n is a snap since the dip switch may be remoted.
Our.TS·32 encoder/decoder may be programmed for any of the 32 CTCSS tones .
The S$·32 encode only model may be programmed for all 32 CTCSS tones plus
19 burst tones, 8 touch-tones, and 5 test tones. And, of course, there's no
need to mention our one day delivery and one year warranty.

COMMUNICATIONSSPECIALISTS
426 West Taft Avenue, Orange, Californ ia 92667
(800) 854-0547/California: (714) 998-3021



From the operating position. N6fBC and NQAUS divide their
activities between resting 8075 and Jogging contacts.

supposed to be. Output
power from the Yaesu FT
1018 wa s almost nil and the
LEOs on the fron t of the
Icom 2-meter rig would not
even gli mme r. Power con
nections were checked and
rigs exchanged without suc
cess . Finally someone got
the bright idea of measu ring
the voltage of the batteries
Eureka, a brand new heavy
duty battery had a shorted
ce ll and was pull ing the par
al lel battery combi nation
down to about 8.5 volts. The
extra drain on the good bat
tery limited cu rrent capacity
for the day's operation, even
after the bad battery was re
placed.

l ate Saturday afternoon
some clouds moved in and
the wind picked up, causing
a slightly earlier than usual
beaching of the Queen for
the first day. A Kenwood
r5-5205 was put in Service
Sunday morning but the skip
wa s not too lon g, with most
of the Q50s origina ti ng out
of the eighth cal l a rea .

Shortly before noon on Sun
day, the clouds and wind re-

o

tu rned from the opposite d i-
rection and the smell of
ozone in the atmosphere in
dicated a high level of static
electricity. As WDGFEO
guided the float ing station
into the dock, the static
bu ild-up became so bad that
a hum ming and discharge
clic king were clearly aud i-

ble, but the ante nnas were
grounded and the equip
ment was removed without
incident. Despite these tec h
nical problems, poor band
conditions, high wakes from
power boats pull ing water
skiers [which made the tn
band elements fl ap through
a three-foot arc), and the
many visitors that W88KYP
shuttled back and forth in

his canoe. the two days of
freshwater mobile Opera
tion , gou rmet food, and 14
cases of beer made for an
unsurpassed week end of
cama rade rie a nd e njoy
ment.

What will the crew do for
an encore? Well , plans are
already underway for the
construct ion of a motorized
dock large enough for the
TH-3Jr. at 30 fee t, the
14AVQ vertical, a 2-meter
mast a nd f ive-eighths
ground plane, a gasoline
generator, a Model 35 Tele
type, three operating posi
tions, and many creature
comforts, When not in use ,
the dock will serve its nor
mal purpose.

If you didn't manage to
get your call1etters entered
into the log of the Colorado
Queen for 1981, you missed
the opportunity of receiving
a fine 8 x 10 color picture
QSl card Mark you r calen
dar now for July 10-11 ,1 982
-the crew will be listening
for you . •

.I

- ._...__......_......_- ..-
THE PRESIDENT SAYS: "HOGWASH!!"

After taking one look at the TRIPUT POWER SUPPLY our engineer declared that the
units were worth several hundred dollars each. He pointed out the engineering, high quality
construction and state-of-the-art integrated design in support of his position. The President
of BEC more pragmatically pointed out the already full warehouse and the two trailer truck
loads of power supplies waiting in the parking lot, and set the price to move them QUICKLYI
We have a large quantity, but the supply won't last long. The only thing we ask is please read
the ordering rules.

QUALITY DOUBLE SIDED GLASS BOARD

r, ,-,1' ·'"'iI. .
o

3 OUTPUTS
12V @ SA (12A Inl.)

SV @'10A
-12V @ SA

INPUT 105· 125VAC

ORDERING RULES
1. Mail check or MO lor $62.50 + $5.00 lor shipping or phone (214) 278-3553

to charge VISA/Me or COD order. (UPS COD only, add $2.50 COD lee)
2. Texas residents include 5% sales tax.
3, Orders for this unit will be sh ipped within 48 HOURS or we pay the freight!

(weekends or holidays excluded)
4. ONE TIME OFFERI LIMIT TWO (2) SUPPLIES PER CUSTOMER.

REGULATOR ASSEMBLY
(part of unit) COMPLETE UNIT

(as you receive it)

62.50
Plus Freight

21 Ibs.
6 x 51f. x 12

• UNIT IS COMPLETELY ASSEMBLED!
• Fused primary and DC sections
• HU GE SHIELD ED TRAN SFORM ER
• 2% Lo ad & l ine RegUlation
• Low Ripple ( 100mvl
• Short Circuit Protection
• O\'ervollage Protection on all three

outputs _

• 25A Bridge Rectifier
• Ove- 60,000 mid of filters
• High Eff iciency Switching Regulator

reduces heatsink area
• Schematics and service guide included
• Therm al Shutdown
• staus LED's (3)
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"

SELECT YOUR
FAVORITE FEATURE

Yes, the CT2100 has the features you want - and built-in, too!The CT2100 has been designed
hy the RTTY people at HAL for optimum operator convenience. No "hidden" keyboard con
trols to remember - it's all on the front panel, arranged for serious operators. Why settle for a
compromise or imitation when you can have the C1'2100? Compare feature for feature; you'll
find that the CT2100 offers the most performance and flexibility for your dollar .

• Send or receive ASCII , Baudot, or .Morse code
• RTTY and Morse demodulators are built-in
• RTTY speeds of 45. 50.74. 100. 110.300.600, and 1200 baud 

ASCII or Baudot
• Four RTTY modems: "hig h tones", "low tones",

" 103 Modem tones", and "202 Modem tones"
• Three shirts for high and low tones (170, 425. and 850 liz)
• Crystal-synthesized transmit tones
• Send and receive Morse code at 1 to 100 wpm
• Characters displayed on 24 line screen
• Choose either 36 or 72 characters per line
• 2 pages of 72 character lines or 4 pages of 36 character lines
• Split-screen for pretyping transmit text
• Audio, current loop, or RS232 data 110
• Printers ava ilable for hard-eopy of all 3 codes
• On-screen RTTY tuning bar plus LED indicators
• ALL ASCII control characters; half or full duplex
• Brag-tape st orage of 8·256 character messages in

MSG2100 gPROM option
• Two programmable IIEUE IS messages

Write or call for more details. See the CT2 100, KB2100, Printer, and Video Monitor at your
favorite HAL dealer.

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217·367·7373
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CD to CW?
- converting the Hy-Gain board

Photos by W1GSL

Operator's view of the transceiver. Note the ;nsufating washers around the key and phone jacks. The internal de power
ground is floated from the cabinet to permit use of an external supply of either polarity. Front panel is 7" x 4 ".
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varieties. Many have open
areas on the circuit board
whi ch whe n fi ll ed with
compo nents add features
like the i-f noise blanker.
Don't worry too muc h
a bout the missing com
ponents, but if you are
given a choice, take the
board with the most pa rts in
it.

There are two different
aud io amplifier ICs in the
sets I have seen: the p in-out
a nd circuit are different. so
you should watch o ut fo r
that. Some boards were
made to have the channel
switc h so lder d irectly to the
board, while o the rs had
posts for wire leads-this is
a minor matter, but some
thing you may have to al
low fo r.

There is one cruc ial dif-
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f
fU_S .E.,(WED

".
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•
•
•

m ""re """
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Fig. 2. Modifications to increase bandwidth of low-pass
filter.

moved. A lot more time and
tes t e quipment wi ll be
needed if the set is Silent
and the cause could lurk in
any o f a ha lf dozen mod i
fied areas . There are a lot of
circuit changes involved in
the complete conversion
bu t most can be made and
tested a fe w at a t ime.

A complete " road map"
of the co nversion is shown
in Fig. 16 where a block dia
gram of the t ransceiver
sho ws how the va riou s
steps fit in to the big picture.
For a starting point, it is as
sumed that yo ur boa rd is
checked o ut and working as
designed o n 11 meters.

Several last precautions
are in order before getting
down to circuit detail s. Hv
Gai n made a lo t of these
boards in many different

.,.
!lID. ~~,F

'JD" C,.,OAC"D.

Fig. 1. Channel selector modification.

2 ~2222
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Fig. J. Trip ier schematic diagram.
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means of changing the fre
quency covera ge is de
sc ri bed in my earlier article
rCB to 10," 73 Magazine,
September, 1980) in more
detail than I will go into
here , I strongly sugges t that
you get and st udy that e ar
lier articl e along with a c ir
cuit diagram of the board
(I use the Sams Photofect
folder coveri ng the Hy-Gain
model 2679A) before you
sta rt th is pro ject. The modi
fica t ions a ren't d iffi cul t ,
bu t I won' t repe at here
large sec tions o f the earl ier
a rt icle. The modifi cations
described here are given in
three stages. First. the basic
conversion to CW o n ten
m e t ers : t he fr e qu en c y
change, the bfo. fi ne tun ing,
and putting the transmitter
on CWo Second a re some
conve nience features: side
to ne oscillator. detector
modifications, rf/i-f gain
co nt ro l, transmitte r fr e
quency offset, and an ac
tive audio filter. The fi nal
stage is the modification to
give full break-in. There are
a lot of circuit changes in
volved in the complete con
version and I strongly sug
gest that you make and try
them out o ne at a time .
Troub leshooting a problem
can be fairly easy when you
know th at it mu st be due to
those last five wires you

Penn Clower W1 Be
459 Lowell S,reet
A.ndover MA 01810

I f you' re one of the thou
sa nds o f ham s wh o

bought o ne of those Hy
Ga in CB set printed circuit
boards for a song when they
appeared o n the surplus
market, t he n thi s may be
th e art ic le you 've been
waiting for . Described here
is a neat litt le ten-meter
CW rig that boasts a feature
you won't get in the stan
dard HF transceiver: full
break-in . The rig is built
around the Hy-Gain board
and is inexpensive to dupli
cate. You don't have to buy
any new crysta ls o r exotic
fCs: in fact , the des ign
ph il osophy has been to add
nothing which could n't be
found at the local Rad io
Shack outlet. If your junk
box contai ns a few old tran
sistor rad ios and a twelve
volt power source, yo u
shouldn't have to buy any
th ing at all.

Before getting into the
actual co nve rsio n steps,
le t' s review what we ha ve
and where we're tak ing it.
The circuit boards o n the
surplus market were des
tined to go into a whole
fam ily o f Hy-Ga in sets
(models 2679, 2680. 2681,
and 2683. at least). The re
ceiver is a dual -conversion
supe rhe t with i-fs at 10]
and .455 MHz. The trans
mitter is AM with an output
between 3.5 and 6 Watts de
pending on ind ividual tran
sistor characteristics a nd
the supply vo ltage. The
hea rt of the freque ncy-de
termining sche me is a PLl
0 2A phase-lock e d loop
chip, and it is possible to
put the rig on ten meters by
rearranging the wiring of
the cha nnel se lector switch
and mod ifying some of the
other loop components .
The theo ry behi nd the
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we could change the div isor
code to correspond to 328
on that channel instead of
224 . Unfortunately, we
can't make completely ar
b itrary changes in the divi
so r size because we are
st uc k wit h t he c ha nne l
switch and the code buil t
into it. However, it is pos
sible to reroute the con
ne c ti on s betwee n th e
switc h and the PLl chip so
that channe l 1 moves up
960 kHz to 27.925 MHz.
This means that channel 8
will then fall on 28.015 MHz
and channel 40 on 28.365
MHz . The bulk of ten-meter
CW activity takes place in
the lower 200 kHz of the
band, so the seven lower
channels won't real ly be
missed .

Now for the act ua l wiring
cha nges. The schemat ic of
the change is shown in Fig .
1 . First cut apart pins 8. 9,
and 10 of the Ie on the cir
cuit board foil. Pin 7 is dis
co nnected from the chan
nel switch and co nnected
to + 5 vo lts at pin 1, and the
same is done for pin 9. Pin 8
is grounded and pin 10 is
connected to the switch ter
minal that used to go to pin
7. That's a ll there is to t he
chan ne l selector modi fica
tion .

The frequen cies for the
new channels are given in
Table 1 along with the ap
propriate pha se-locked
loop cod ing. The logic 1 lev
e l co rresponds to 5 volts.
while the 0 is ground, and
yo u will want to run down
the Ie pins with a voltmeter
to verify that the correct
code fo r a pa rticular chan
ne l actua lly shows u p.
The re are several types of
40-channel switches sold
fo r use with th is board and
it is easy to get confused
about where the 5 volts
goes in and the various IC
pin connections come out.

Noti ce that the to-meter
channels, like the CB chan
nel s, are 10 kHz apart but
that some frequencies are
skipped and others are out
of order. Be careful of the

.',A..,.

C'ODE O 'D~

REMOV ED . 8'
MARO" 'RED TO
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board and put it on 10 by
changing the 11.806-MHz
crystal.

Stage One - The Basic CW
Conversion

The first and biggest step
in modifying the rig is get
t ing the operat ing frequen
cy to ten meters. The co n
ve rsion of t he phase-locked
loo p requires th ree main
steps: changing t he pro
gramming of the loo p divid
er, inc reasi ng the passband
of the low-pass filter follow
ing the loop mixe r, and add
ing a frequency triplet be
tween the 11 .806-MHz crys
tal o scillator and the loop
mixer. Changing the loop
frequency programming is
the easiest step of the three .
The PlL-Q2A chip conta ins
a nine-stage binary d ivider
whi ch , a long wi t h the
1Q-kHz reference de rived
from the 10.240-MHz oscil
lator, se ts the loo p oper
ating frequency. The di
vider is switched by chang
ing the de levels on pins 7
through 15. A logic o ne (5
volts) o n a particula r pin
will enable the division co n
trolled by that pin . All nine
cont ro l pins are manip
u lated by t he c hannel
switch so that for channe l 1
t he ove ra ll divis ion is 224
whi le on channel 40 the di
vision is 268 . The plan is to
change this switch coding
and therefore the operating
frequen cy .

For example, note that
since channe l l is on 26.965
MHz and the steps are 10
kHz apart, we could move
channel 1 to 28.005 MHz if

' M'S "'01'" 000 '" GROiJ'IO
' ''STE Ao OF '2 VOUS

PfAK£ " G"OII "O ,. "
"HUR"S ' 0 . " ....SFOlI ..E.

Fig. 5. Changes to audio output stage. The modu lator is
disab led by the remo va l o f 0105 and the speaker circu it is
now operated at ground potentia l.

tro ll ed tru nk mount mode l
with a fa ncy calcu lator-li ke
mic rop hone/contro l unit .
The PC card communicated
with that unit via a seria l
data bus controlled in part
by extra circuit s inside the
l8-pin PlllC. Those boards
cannot be co nverted as de
sc ribed here. If you have
one of those boards, your
best bet is to get the mi
c ro p ho ne and interface
card that go with the main

.00'
'0 ." 5

) 0 '0 '

f :
2.lK

'00 0

I · .".' .H

COOo K(C' ' 0 o,~ ( .. '11 E.
<K$H AO ~ 0 00' COUEC'O.

Fig. 4. The b io, Ql09, is sup
plied power constantfy from
Ql06 instead o f only during
transmit.
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Interior view . Note the trip ler board and the active fifter
board mounted upright from the ma in c ircuit board. A lso
shown is the me/hod o f mounting the speaker inside the top
cover.

te rence between the boa rds
pre sently ava ila ble-t he
Pll IC sometimes has 16
leads and sometimes has
18. The 16-pin packages
may have one of several
type numbers, but all are
similar to the Pll-Q2A and
can be converted as de
scribed in this (and the ear
lier) article. The 18-pin Pll
IC is a dead end. These
boards were destined to go
in the Hy-Gain 16, a up-con-



ASTRa 150 5975.00
MATCHING POWER SUPPLY 179.95
MATCHING ANTENNA TUNER 189.95

General Frequency Range
160 Meter Band-l.8-2.4 MHz+
80 Meter Band-3.0-4.5 MHz
40 Meter Band-B.0-8.3 MHz
20 Meter Band-13.8-16.0 MHz
15 Meter Band -20.8-23.0 MHz
10 Meter Band- 28.0-30.0 MHzt t
... -:- Model 150 only

-;- Model 151 only

HF/SSB
PORTABLE

RADIO STATION
100 WATT
1151230V

50/60 HzAC
OR12VDC

IS AVAILABLE

CUBIC

DIPLOMAT 150

BATTERY PACK CHARGER

BIRD WATT METERS & ACCESSORIES
LARGEST SELECTION IN THE EAST

-~

1 4 WAVE MAG
LIST 24.95
N&G PRICE 15.00

BIRD 43 152.00
All Bird Prod. in Stock

THE DRAKE LINE

HAL Communications Corp M IRAGE AM PLIFIERS

FREEOOM PHONE
8EARCAT SCANNERS

U_S. DISTRIBUTOR

FOR F9FT

TONNA ANTENNAS

CALL US

G.S.C_REGU LATED
Power Suppl ies

Model list Sale

IV 24.00 18.00
B-R 71.00 55.00
10-R 92.00 67.00
20-R 116.00 87.00
35-R 227.00 161.00

Prices Or Specifica tions
Are Subject To Ch ange

Without Not ice



Table 1. New channel frequencies and PLL coding.

Pll Pin leyels

Channel Frequency 15 14 13 12 11 10 9 8 7

1 27.925 0 0 0 0 0 0 1 0 1
2 27.935 1 0 0 0 0 0 1 0 1
3 27.945 0 1 0 0 0 0 1 0 1, 27.965 0 0 1 0 0 0 1 0 1
5 27.975 1 0 1 0 0 0 1 0 1

• 27.985 0 1 1 0 0 0 1 0 1
7 27.995 1 1 1 0 0 0 1 0 1

The above channels not in the to-meter amateur band .

8 28.015 1 0 0 1 0 0 1 0 1

• 28.025 0 1 0 1 0 0 1 0 1
10 28.035 1 1 0 1 0 0 1 0 1
11 28.045 0 0 1 1 0 0 , 0 1
12 28.065 0 1 , 1 0 0 1 0 1

" 28.075 1 1 1 1 0 0 1 0 1
14 28.085 0 0 0 0 1 0 1 0 1
15 28.095 1 0 0 0 1 0 1 0 1I. 28.115- 1 1 0 0 1 0 1 0 1
17 28.125- 0 0 1 0 1 0 1 0 1
18 28.135- 1 0 1 0 1 0 1 0 1I. 28.1 45 ' 0 1 1 0 1 0 1 0 1
20 28.165 ' 0 0 0 1 1 0 1 0 1
21 28.175' 1 0 0 , 1 0 , 0 1
22 28.185 ' 0 1 0 1 1 0 1 0 1
23 28.215 , 0 1 1 1 0 1 0 1
2' 28.195 ' 1 1 0 1 1 0 1 0 1
25 28.205 0 0 1 1 1 0 1 0 1
26 28.225 0 1 1 1 1 0 1 0 1
27 28.235 1 1 1 1 1 0 1 0 1
28 28.245 0 0 0 0 0 1 1 0 1
29 28.255 1 0 0 0 0 1 1 0 1
30 28.265 0 1 0 0 0 1 1 0 1
31 28.275 1 1 0 0 0 t 1 0 1
32 28.285 0 0 , 0 0 1 1 0 1
33 28.295 1 0 , 0 0 1 1 0 1
34 28.305 0 1 1 0 0 1 , 0 1
35 28.315 1 1 1 0 0 1 1 0 1
36 28.325 0 0 0 1 0 1 1 0 1
37 28.335 1 0 0 1 0 1 1 0 1
36 28.345 0 1 0 1 0 1 1 0 1
3. 28.355 1 1 0 1 0 1 1 0 1
40 28.365 0 0 1 1 0 1 1 0 1

"These frequencies are in the Novice segment .

All frequencies g iven are nominal and may vary :!: 5
kHz Of so if you include the f ine-tuning modif icat ion.

band edges, particularl y if
yo u're a Novice and espe
cia ll y after the fine-tuning
modif ication is added.

The next st e p is to
change the passband of the
low-pass filter between the
loo p mixer, Q102, and the
mixer buffer, Q103. This
modification is necessary
because the highest fre
quency passing through this
filter is now 3.64 MHz in
stead of 2.68 MHz . The cir
cuit changes, shown in Fig.
2 are stra ightforward . C108
and C109 are reduced from
330 to 130 pF, about one
thi rd of the tu rns are re
moved from l101, and the
inductor is paralleled by a
24-pF ca paci to r. These
changes are fa irly non-criti
cal; the set described in the
earlier art icle used 180-pF
capacitors, ha lf the turns on
l101 , and 82 pF in parallel
with the co il. The values
shown in Fig . 2 wo rk fine,
but if you have some capac
ito rs that are sl ightly larger,
don't be afraid to try them.

The final and probably
most complex change is the
add ition of the triplet fo l
lowing the 11.606-MHz os
cill ator. The mixer input is
really loo king for the thi rd
harmonic of that frequen
cy, but the Hy-Gain design
ers were able to save a
stage by letti ng the mixer
do the frequen cy multip li
cation as well as the mixi ng
fun ction. That trick doesn't
work as well for us because
the loop operating frequ en
cies are shifted enough that
so me of the spurio us mixer
products cause trouble. As
expla ined in the previous
article, these spurio us prod
ucts can actually prevent
lock on frequencies higher
in the ten-meter band. The
CW end of the band is close
enough to the CB frequen
cies th at the loop will lock
without the tripler add ition,
but I found that the fine
tuning modif ication (d e
scribed later) would not
fun ctio n properly. The fre
quency wo uld shift a ll right.
but over a portion o f the
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shift range an unwanted
beat note would appear in
the mixer output. This beat
would cause FM o n both
the transmitted and re
ceived signals. The t riplet
completely cured the prob
lem, but you may elect to
first get the loop running
without that added co mpli
cat ion as an easy means of
ve rify ing the other Pl l
modificat ions. By all means
do add the tnpler before
getting o n the air, or be pre
pared to get a lot of reports
of hum on your signal (and
don 't be fool ed, as I was at
first , by look ing at you r out
put envelope and seeing no
modulation - it so unds like
AM hum, but being FM
won't show on a scope.

The tripler schematic
shown in Fig. 3 is simpler
than the one described in
the first article, but works
just as wel l. A single stage
multiplies the 11 .806-MHz
signal and two lightl y
coupled tuned circuits se
lect out the 35.4-MHz sig
na l. The tuned circuits used
in thi s version are 10]-MHz
i-f transformers modified by
the removal of half the
turns on the co re and re
placement of the 5S-pF
stock capacitors with 2o-pF
units. Some experimenta
tion may be necessary to
get the circuits resonant at
35 MHz , and a good grid
dip meter is an invaluable
aid . There are other tech
niques which would work
well. For example, if you're
really wel l equipped, you
could use a va riable fre
quency signa l sou rce and a
h igh bandwidth osci llo
sco pe. Of course, you can
use any other type of tuned
circuit -whatever the junk
box has as long as it fits into
the space available.

As shown in the photo
graphs, I built the circu it on
a smal l scrap of printed cir
cu it boa rd and supported it
by the stiff leads used to
supply power and signa ls to
the board. This isn't the
most mechanically rugged
techn ique, but it is neat and

with ca reful placement of
the support leads is strong
enough to be reliab le. I rein
forced the wires where they
entered the main circuit
board with a small drop of
epoxy cement so that the
st ress would not be o n the
t hi n circuit foi l below the
board.

Once these circuit modi
fications are made, t he loop
can be adjusted fo r prope r
operation. Monitor the d e
voltage on the positive side
of C115 and ad just the vco

slug (n01) so t hat the vo lt
age varies from a low of
around a volt on channel 1
to a high of about two volts
on channe l 40. The voltage
sho uld change slightly each
time the channel switc h is
advanced. This voltage is a
measure of the dr iving
force necessary to pull the
vco from its free-run ni ng
freq ue ncy (set by n 01 ) to
the frequency requested by
the channel selector; in
fact, a meter inserted at this
point could be calibrated to

,
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40; t hat channel you can
fi nd by watching for the
large voltage change across
e1 15 as the loop jumps from
channel 40 to channel 1.

As an aside, it's interest
ing to note that the rig can
now be used as a crysta l
controlled calibrator which
can be walked in precise
1~kHz steps across the bot
tom portion of 80 meters.
The 3.600-MHz output o n
channel 36 can be zero beat
with your crystal calibrator
by adjusting the 10.240
MHz oscillator; then the
Pll signals will be just as
accurate on any of its chan
nels as your calibrator is at
3.6 MHz"

With the Pll modif ica
t ions complete and operat
ing, the set should operate
as an AM rig (into a dummy
o nly!) from 27"925 to 28.365
MHz. By peaking up the re
ceiver front end (1104 and
1105) and connecting an
antenna , you should be
able to hear so me e w sig
nals, though without a bfo
you won't be ab le to co py
them. The transmitter can
be peaked into a dummy
load by ad just ing l103,
l102. n02. n03. l106.
l1 09, and l110. You' ll find
that the first th ree adjust"
m ents ment ioned are the
sha rpest t uni ng ones. I
would suggest peaking ev
eryth ing up on 28.115 MHz
(channel 16) since most of
you r operation will be with
in 100 kHz of that frequen
cy.

The rema ining steps h,
the basic e w co nvers ion
are the bfo addition, the
AM to e w transmitter
change, and the provision
for fine tun ing. These steps
were covered in detail in
the first art icle so will only
be mentioned briefl y here.
The bfo is actually the
10.695-MHz transm it ca r
rier oscillator. Ql09. which
can be turned on during re
ce ive by connect ing the
supply end of the 3.3k emit
ter resistor (R119) so that it
gets 8.5 volts all the time in-

rs
CE,vE

TO &" 0 00

"

Anothe r good means of
testi ng fo r proper ope rat ion
is to li sten to the o utput of
the loop mixer with a re
ceiver. Remember that on
channe l 1 the loo p divider
is set to 320 and that on
channel 40 it is set to 364.
That means that the output
of the mixer buffer, Q103,
will be at 3.200 MHz on
channel 1 and 3.640 MHz
on channel 40. Accordingly,
when the channel is set to
36, the output of Q103
should be on 3.600 MHz,
and that can be easily veri
fied by co nnecting one end
of a length of wire to the an
tenna terminal of an 8().me
ter receiver and wrapping
the other end (insulated.
with no direct electrical
connection) around Q103 .
You can figure out which
channel position corres
ponds to 36 by counting
backwards from channel

"'I) "'50
1.0 tl ".

0 10. r vOL
ON "£

V ~ tt( '''!

, TRA NS""T

: "rl.,
AG£ -c-

"rl.
AG E "e"

Vou

"VU 'tA""
0'0 01'
_ $_20 .. '

read the ten-meter ope r
ating frequency.

Knowing this, you can
easily dete rmine if the
phase- locked loo p is run
ning no rma lly. If, for exam
ple, you can switc h cha n
ne ls without changing the
voltage at e115, then the
vco freque ncy hasn 't
moved as it should and
something is wrong . If the
voltage seems to ho p
around in great lea ps as you
rotate the channel selector,
then the channel switch is
probably wired up to the
Pll incorrectly.
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Fig. 8. (a) Circuit to provide a selectable frequency offset during transm it. (b) Circuit for
manua l TIR switching.
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Back inside view. Note rear panel BNC for ri. miniature jack for external speaker DPST
switch and male jack for external dc supply, and ac fuse for internal supply.

stead of o nly when the rig is
transm itti ng, The emitter of
Q106 (the 8.S-volt voltage
regu la tor) is a convenient
sou rce fo r this voltage. The
ci rcuit change is shown in
Fig, 4.

Putti ng the transmitter
o n CW is almost as simple.
First the modulator output
is d isconnected from the
transmitter driver and fina l
amplifier by the removal of
diode 0105 (located just
behind the audio trans
former) . The transmitter
stages are then powered by
wiring the t z-volt line
directly to what used to be
the cathode end of the
diode . The final and driver
are class C amplifiers so
they won't draw any cur
rent until driven and there is
no need to switch this
power line. It is prudent to
keep a lo ad on the audio
powe r stage at all times.
but at this point there is no
load du ring transmit be
cause the mod ulator func
t io n is disconnected . The
mi crophone pu sh-t o-t alk
switch norma lly opens the
spea ke r ci rcuit d u ri ng
transm it a nd that shou ld be
rewired so that the lower
end of the speaker is con
nected to grou nd at a ll
times. The o utput tra ns
fo rmer is a lso rewired so
t hat t he speaker circuit
does not operate with a
12-vo lt bias . This step helps
reduc e speaker t humps
caused by the 12-volt SUp"

p ly d ropping when the
transmitter is keyed. These
modifications to the
transmitter a re shown in
Fig. 5.

Finally. some provision
must be made fo r keying
the transmitter, and that is
done by keying the B+ line
feeding the transmit mixer
as shown in Fig. 6. The RC
filter added in series with
the power lead softens the
rise and fall times enough
to give brisk but cltckless
keying.

The fine-tuning modifica
tion is shown in Fig. 7. The
11.806-MHz heterodyne o s-
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ci llator is t uned over abou t
a 4-kHz ran ge wit h a van
cap diode, thus giving afte r
frequen cy multi plica tion a
12-kHz sh ift in operati ng
frequency. If your junk box
doesn't have any vancep d i
odes. you could substitute
a 3S-to-SS-pF trimme r ca
pacitor, but the diode is a
neater method. Not all tun
ing diodes are the same and
you may have to try several
or put several in parallel in
o rder to get the required
frequency change. Notice
that as the oscillator is
moved around in frequen
cy, the phase-locked loop
will force the vco to move
in step so that the output
signal of the loop mixer
(Q103) will not change in
frequency.

At this stage of develop
ment the rig is ready to go
on the air. Keep in mind
that the zero-beat frequen
cy is the transmit frequency

and people will have a ten
den cy to move in that direc
t ion. Once you real ize that
is happe ning, you can ask
t he other fel low to stay a
kHz offset from your trans
mitting frequency, o r you
can simply move the fine
tun ing knob a bit when you
start to receive. That's a
nuisance, but not really a
big problem when you get
used to it.

Stage Two - Some
Convenience Features

There are a lot of fea
tures which can be added
to the basic transceiver to
increase operating conve
nience . The most appreciat
ed will probably be a means
of automatically offsetting
the transmitter's frequency
from the receiver's and the
sidetone oscillator. The
receiver performance can
be increased considerably
by removing the age circuit-

rv. whic h is now responding
to the bfo instead of the
other station anyway, and
control ling the rf and i·f
gains from a front-panel po
tent iometer . The re a re
some changes which can be
made to increase the sensi
tivity of the detector
main ly the removal of the
noise limiter. l ast but not
least is the addition of an
active audio filter to give
the receiver some much
needed se lect ivity.

The way to offset the car
rier oscillator is shown in
Fig. 8. If you examine the
printed circu it foil closely,
you'll find that thi s same
technique was destined to
be used on the 10.24-MHz
oscillator as a receiver off
set option. Somehow it
se e ms more natural to
move the transmitted fre
quency without affecting
the receiver. Depending on
the characteristics of in-
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Bottom view. Power supply module in place. Rectangular object behind the transformer is
the magnetic shield described in the text. Power supply connecting wires are left long
enough to allow the module to be moved for circu it board servicing. No te that the cut-our
portion of the chass is top allows for de isolation o f the PC board ground.

dividual crystals. there may
be some changes requi red
in the sizes of the 56, 39.
and 20-pFcapacito rs. Those
va lues with my c rysta l gave
a + 7OQ- Hz offset. The ci r
cu it shown is designed to be
mated with vo ltages ava il
able from the break-in se
quencing ci rcuits desc ribed
later. If you are going to use
a mecha nical switc h for the
t ran smit- rece ive c ha nge-

over. then the c irc u it of Fig.
8(b) is an easy means of get
ti ng the two co ntro ll ing
vo ltages .

The c ircu it for the side
tone oscillator is shown in
Fig. 9 . There is nothing spe
c ia l about thi s circu it, but it
does use few parts and
draws only about .3 mA of
current. The tone can be ad
justed by changi ng t he size
o f the 220k re si st or if

des ired . The o scillator gen
erates a sawtoo th whic h is a
bit ha rsh-sounding, so a
low-pass fil ter comprised of
a 1 meg resisto r, the .D01-uF
capacitor, and the 270k
resisto r is used to smooth
o ut the waveform. There is
nothing crit ica l about any
of these compo ne nts o r the
trans istors used a nd value
c hanges of as m uch as 30%
will probably go unnot iced.

Several changes were
made to the detector ci r
cuitry to make it more suit
able fo r CW use. The " be
fo re" and "a fte r" schemat
ics a re shown in Fig,10. Two
c hanges are clearl y needed:
The S-meter and age are
removed because they now
respond to the bto signal in
stead of incoming Morse
signa ls. Th is was part icular
ly trou blesome since the
age insisted o n keep in g the
receive r gai n low, a nd so
the first change is to control
the age line with a front
panel 25k pot. (I had hoped
that thi s control wouldn't
be necessary a nd that the
rece ive r could be set for
maximum gain , but it turns
o ut that strong signa ls o n
nea rby frequencies, i .e..
local Cbers and worse, can
cross-modulate the front
end and show up in the
audio output. Th is is proba
b ly due to usi n g t he
10.695-MHz bfo as much as
poor front-end design . In
the futu re , I wa nt to t ry ad
ding a proper 455-kHz bfo.
but for now I can signif
ica nt ly reduce the problem
by using the i-f gain control
a nd switc hing when neces
sary to a hori zonta l d ipol e ,
Most CB operat ion is with
vertical antennas, so t he
local operators a re at
tenuated by 3 or 4 S units
when a horizontal antenna
is used.I

Also re moved from t he
detector ci rcui t is the noise
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Fig. 10(a). Detector circuit before modifica tion.
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Fig. 10(b). Detector circuit after modification.
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very much more natura l
than the usua l segmented
contact . Break-in is also a
good o pe rating feature: It's
mu ch easier to make and
continue QSOs under dif
ficult conditions when yo u
can hear what's going on
during you r transmission.

Fig. 11(b). Measured perfor
mance of filter.

..,

·00

The big problem with get
ting a transceiver to oper
ate full break-in success
full y is the elim ination o f
clicks and thumps in the re
ceiver as the rig is switched
rapid ly between transm it
ting and receiving. Many
things must occu r In an
ordered sequence as the rig
is keyed . When the key is
closed, t he rece iver mu st be
biased off -the rf amplifier
mu st be disabled , the age
turned down, perhaps an i-f
stage muted a s well. Any
frequency offset in the vfo
must be done before the
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The rf vo ltmeter shown
in the photograp hs was in
troduced simply by insert
ing parts into the proper
holes on the circuit board.
This was another feature
not wired until the last
stages of manufacture. The
only departu re I made from
the Hv-Gatn layout is the
rep lacement of the variable
res istor (Rv104) o n the cir
cuit board) with a fixed 15k
un it. That gives about half
scale on my meter, a .5-mA
un it. with five Watts o f out
put . You can cha nge this as
necessary to fit the meter
you choose. The circuit,
shown in Fig. 12, has a 1O-uF
capacitor to filter the rec
t ified waveshape so that
the po inter won't slam back
and forth with keying.

Stage Three- Full Break-in
Full break-in CW opera

tion is something that few
newer hams have experi
enced, principally because
many amateur transce ivers
are designed wi th sideband
in mind and CW added as a
"tack-on." With full break
in it is possible to hear the
other fellow send ing when
ever your key is up, even in
the middle of a letter. When
the statio ns at both ends of
a QSO ha ve break-in capa
bility, the conversation is

Fig. 12. Rf voltmeter added by putting parts into the ap
propriate positions on the PC board.
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Fig. 11(a). Circuit d iagram for active filter.
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fr e qu en c y re sp o nse is
shown in Fig. 11{b). The two
op amps are operated be
tween ground and t he
12-volt supp ly, with the in
put signal being biased at 6
vo lt s b y the emitter
follower. This arrangement
saves the several resistors
which wou ld otherwise be
necessa ry to derive the bias
voltage. The output of the
fi lter is fed to the volume
co nt rol through a 15k resis
tor, thus providing some at
tenuation to co mpe nsate
fo r the peaking above unity
gain wh ich occurs at the
cutoff frequ ency.

The 1 Sk va lue wa s
chose n so that the speake r
leve l of an BOO-H z tone is
a pp ro ximate ly the sa me
either with or without the
fi lter being used . The
resistor also serves the pur
pose of providing a high
o utput impedance fo r the
filter-when the filter is
switched "out," what ac
tua lly happens is that t he
low-im pedance output of
the emitter-follower at
tenuates the filte r output
into ins ignific a nce . The
aud io from the volume co n
trol is fed into the IC aud io
amplifier as ind icated in
Figs . 9 and 11. The fi lter is
qu ite a help when the band
gets crowded, often ma king
othe rwise im poss ib le con
tacts easy copy. With the
filte r switc hed out, it is easy
to qu ickly scan the band us
ing only the channel switc h
since even signa ls several
kHz from bfo zero beat ca n
then be copied .

The audio filter design is
straight from Solid State
D esign for the Radio
Amateur (an ARRl pub li ca
tion) . A peaked low-pass
characteristic was chosen
because of its high attenua
t ion above the cutoff fre
quency. Two sections are
used, each with a Q near 5
and a cutoff frequency of
about 800 Hz; the overall

lim iter consisting of R155,
R156, C1 76, and 0 108.
These components are in a
rather clever arrangement
whic h cl ips both low-leve l
fuzz and high-l evel spikes .
Interest ingly, the circu it on
the board is always wired
up and operat ing and it was
only the models which had
the provision for turning the
circuit off (by putting a
switc h in place of the
jumper 1106) that adver
tised the featu re!

The squel ch is a lso re
moved, but the squelc h
tran si stor, Q120, is rewired
as an emitter-fo llowe r buf
fering the audio o utput sig
nal . There a re two reasons
for this addition. It was
found in the breadboard
stage that the original vol
ume co ntrol setup, a SOk
pot from C177 to ground ,
was suscept ible to picking
up hum as I probed around
the circu it board with a
finger. The use of an emit
ter-fol lower makes it possi
ble to have a ll of the wires
leaving the board be low
impedance lines, while at
the same t ime the high-im
pedance po rtio ns of the c ir
c uit a re ke pt phys ica lly
sma ll, which means that
hum is much less of a prob
lem. The em itter-follower is
also a good interface be
tween the detector and the
act ive aud io filt er. As can
be seen in Figs. 11(a) a nd
1CXb), the same B+ decou
pi ing c ircu it is used to
power the active filter and
emitter-follower. The re is a
lot of aud io gain after these
circu its and a well-filtered
voltage source is a mu st to
prevent aud io osc ill a tions.
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these big shifts in operating
cond it io n shou ld occu r
rap idly, yet without causi ng
undu e di sturbances in the
o utput aud io. Ideally, the
operator listening to the
rece iver woul d hear his own
keying just as if it were
coming from another sta
tion over the ai r. A very
good break-in system is d if
ficu lt to come by, and the
c ircu its worked o ut for this
application, while not pro
vidi ng perfect break-In. cer
tainly provide acceptable
performance.

The hea rt of the break-in
circuitry, shown in Fig . 13,
requ ires the addit ion of
three tra ns isto rs labeled
Q1, Q2, and Q3. W he n the
key is closed (keyi ng cur
rent is 7 mA, which should
be compatible with any
kever), Q107 is turned on di
rectly and its output tu rns
on the transm itter an d tu rns
off the rece iver au dio with
a ci rcuit which will be de
sc ribed shortly. The grou nd
ed keying terminal al so pro
vides a rapid discharge path
for the 4.7-u F capacitor.
Not ice that w hile this
capaci tor can disc ha rge
thro ugh the signa l diode, it
must recharge more slow ly
through a 10k resis tor. That
inequa lity will provide a
3Q-ms recovery delay to
keep the receiver off until
the transmitter output has
decayed com pletely away.
Th e vo lt age a cro ss the
4.7-uF capacitor dr ives the
base of Q1, and t he emitter
of that transistor is biased
at about 2.4 volts by a fo r
ward-biased diode and an
LED (which serves double
duty as a front-panel power
indicator). As the vol ta ge at
the base of Q1 ri ses and
fa lls past 3 vo lts o r so, the
tra nsistor turns on an d off,
switching in turn Q2 and
Q3. The timing waveforms
are shown in Fi g. 13(c), with
the exception of voltage B,
which does pretty mu ch the
o ppos ite of vo ltage C. The
important fa ct to note is
that while all three of these
controlling voltages switch

transm itter comes on, and
so me stdetone must be in
se rted into the audio ampli
fier. The rf envelope must
come up smoothly to avo id
ove r-the-a ir cl icks. When
the key is raised , noth ing
shou ld happen unti l the rf
o utput has smoothly died
away; then the vfo shift
must be reinstituted and
the receive r reactivated .
Most impo rtantly, all of
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Fig. 13(b). Schematic diagram o f break-in timing system. The transistors are general-purpose
low power t ypes.
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Fig. 13(a). Block diagram o f break.in timing system shown in
receive mode. Note that vo ltage C is inverse o f vo ltage B,

The power supply module removed from the main cha ssis to show construction. The
aluminum bracket is 1/8" thick and transfers the power dissipated from the IC regulator into
the ma in chassis.
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As ca n be seen in the
photographs, the power
supply is built as a separate
module. The al umin ium
bracket is fashioned from
part o f an o ld 1/8" th ick
rack panel and fi ts up
aga inst the insides of the
ma in chassis which then
se rves as a heat sink. To
provide fo r portab le o pera-
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Fig. 13(c). Timing waveforms. Horizontal scale ;s 10 ms per
division; cha rac ter shown is one dot at JO-wpm rate. Trace 1
is key-u p position; 2 is key down; J is +8 volts and 4 is
ground (vol tage A, Q101 collector); 5 is +8 volts and 6 is
ground (vo ltage C, Q3 collector); 1 is rf envelope outpu t, 50
volts/div., 62-0hm dumm y load.
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Fig. 14. Audio blanker circuit.

dollars, it seemed a shame
to tie up a bench supp ly.
The power supply shown in
the photographs was bu ilt
aro und a transformer and
regulator found in my junk
box. The circuit suggested
in Fig. 15 will fit in the same
space and sho uld n't cost
more than 515 if you buy all
new parts.

Fig. 15. Suggested circuit for ac-operated power supply.
Output vo ltage should be no lo wer than 12 to 12.5 volts at
1.5 Amps of load current. Output voltage may be adjusted
by making small changes in Rl .
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Odd s a nd Ends- Power
Su pply, Ca bi net , Future
Work

All in all. this makes a
very nice little CW rig. The
only reason it might be
classified as a toy is that it is
so inexpensive to get on the
air . If your junk box co n
tained several old transistor
radios, the total cash outlay
for the project to this point
shou ld be something less
than $20. I built the rig to
this level and used it for
about a month before de
ciding on a cab inet. The
construction for the final
enclosure is pretty well ex
pla in ed by the photo 
graph s. The board wa s
mounted into the top sur
face of a 7" x 7" x 2"
chass is, front , back, and
bottom plates were added ,
and a U-shaped cover was
fabricated to form the top
and sides. A 2% " x 4" oval
speaker rescued from a
junk TV set was mounted
behind a grid of holes
drilled in the top of the U.
The holes were drilled us ing
a piece o f sc rap perfboard
as a guide- that made it
easy to get suc h a nice even
array. A piece of thin black
cloth c o ntac t-c e me nte d
over the holes from the rear
(after painting the box) pro
tects the speaker from dust
and dirt . The U-shaped
piece happens to be a sec
tion cut from a large steel
chassis bottom plate so I
was able to solder nuts to
the underside as anchors
for the speaker mounting
clamps.

It is ce rtainly a co nve
nience to have a bu ilt-in ac
operated power supply, and
with any number of ex
cellent IC regulato rs
avai lable for a couple of

This will be pin 2 if the IC is
a BA521 or pin 9 if it is a
TA7205. Otherwise, the
heavy transmitter keying
current (aro und 1 Amp) can
couple into the speaker wir
ing and cause a click that is
not muted by the receiver
ga in contro l.

simultaneously at key
down, only the co llecto r
voltage of Ql07 switches
immediately at key-up. As
shown in Fig. 13(cl. the
300ms delay gives plenty of
time for the transmitter to
get off the air befo re the re
ceive r is tu rned back o n.
Al so indicated in Fig. 13(b)
and Fig. 16 is whe re the
three controlling voltages
go in the rig as a whole.

The sequencing circuits
just described give plenty
o f receiver protection dur
ing keying, but unfortunate
ly they are not thumpless.
Some additional quieting
was achieved with the addi
tion of the simple audio
blanker shown in Fig. 14.
I've used th is system for
several months and find its
performance quite accep
table. Being a bit of a
perfe ctionist , however, I
hav e looked in to the
reasons for the remaining
thumps. The co mplete cure
would seem to requ ire a
soft exponential trans ition
of perhaps lOoms time co ns
tant on all of the keying
waveforms controlling the
receiver. The rf amplifier
bias, seco nd i-f bias, and
age line inputs are relative
ly easy to fi lter by the addi
tion of the proper capac
itors, but vco buffer B+
must be powered from a
low-impedance source dur
ing transm it and so would
require either the add ition
of another transistor or a
change in the timing cir
cuits to ensu re that the
receiver is off when buffer
B+ is stepped up o r down.
Turning the receiver off ex
ponentially may require a
different seq uencing circuit
in any case to delay the
transmitter turn-on . The
system described in Fig. 13
work s fine, but if you enjoy
experimenting, you might
look into some variations .

One last hint on reducing
keying no ise: Be sure to
return the speake r grou nd
wire to the circuit boa rd as
closely as possib le to the
ground pin of t he audio Ie.



The rear panel. The antenna shield is ac coupled to the circuit board ground. Note the
isolating washer around the external speaker jack.

tion with an externa l 12-volt
battery, a OPOT switch and
male jack are moun ted on
the rear of the set to se lect
the desired power source.
Note in Fig. 16 that the
power switc h on the back
of the volume control is
a lso a OPOT unit and that
thi s allows switching of
both the ac and de power
lines so that the switch will
work with either internal o r
external supplies.

What is not clea r in the
photographs or sche matics
is that the entire enclosu re
is isolated by capacitors
from the c ircu it board's dc
ground. This feature could
prevent some fireworks if
you used the rig in a car
with a positive ground elec
trical system! The de iso la
tion is provided for on the
board by sepa rate foil
moun ting pads, but you
have to be careful to use
isol ating washe rs when
mounting the key and head
phone jacks.

While o n the subject of
power supplies, a word or
32 73 Magazine. J uly, 1982

two about de supply volt
age is in order. The trans
mitter rf output will vary
from set to set because of
tran si stor d ifferences, bu t it
will always go up with in
c reased supp ly voltage.
With my tra nsmitte r, 11
volts gives 3 Watts, 12 volts
gives 4 Watts, 14 volts gives
5 Watts, and 15 volts gives
5.5 Watts of transmitter
output. My power supply is
set to deliver 12.7 volts on
receive and this fall s to 12
volts on transmit because
o f the 1.5-A mp curren t
dra in. Coing to a 15·v0 It
supp ly would prov ide an ex
tra Watt and a half of o ut·
put, but that is only 1.4 d B
or less than 1,4 of an S-unit
worth of signal gain . You
will notice in the photo
graphs that the output tran
sistor's heat sink is not at
tached to the cabinet wall
as intended for the CB ap
plication. With a 12-volt
supply, the final stage input
is about 11 Watts, and with
4 Watt s of o utput power,
that leaves 7 Watt s of heat

to be dissipated by the heat
si nk. After a long t ransmis
sion, the hea t sink gets
warm to the touch though
no t un c omf ortab ly so.
Higher inpu t power would
probably req ui re that some
attention be paid to this
heat si nk as well as the pow
er supply. All in all , it
doesn 't seem worth the
trouble for less than 1,4 of
an S-unit.

Whenever a power trans
former is mo unted in close
proximity to senstt ive cir
cuits, the possi bility exists
of magnetical ly coupling
6O-Hz hum into the signa l
pa th. For this rea son, the
transfo rmer was mounted
as fa r as possi ble from the
aud io section of the printed
circuit board. Despite this
precaution , there was a
noticeable amount of hum
modulating the rece ived
signa ls whenever the inter
nal supply was used. This
problem was completely
cured by shieldi ng the cir
cuit board from the trans'
fo rmer with a 2% " x 3Vl"

plate o f sheet steel. As can
be seen in the under-ehassis
photograph, this shi eld is
mounted d irectly between
the power transformer and
the circuit board with a
slight ly larger rectang le o f
thin cardboard between the
shield and circu itry to pre
vent shorting the PC runs
together. The longer wire
ends protruding below the
PC card were also trimmed
with a pair of side cutters to
keep the m fro m wearing
their way throug h the card
boa rd. The shield is held in
place by a nut soldered to
one corner which is en
gaged by one of the screws
holding the circuit board to
the ch assis.

The conve rs io n ste ps
described in this art icle are
mo stl y si m p le cir cui t
cha nges, bu t they ofte n re
qu ire the addition of sever
al parts to the modified cir
cuit. If you haven't worked
much with printed circuit
boards, you may wonder
how additional parts can be
added to an exist ing foil
pattern, Actually, there are
severa l ways to accomplish
th at feat.

First , there are lots of
unu sed foil isl ands on th is
board, Most of these were
supposed to be used in the
add ition of optional fea
tu res and so are ava ilable to
use when making circ uit ad
ditions .

Next, there is a lot that
can be done to add parts by
mod ifying existing fo il runs.
Ofte n in changing a circu it
a long foil run is freed up
when the compone nt or cir
cuit at one end is no longer
needed. A sha rp knife can
be used to cut and remove
a short section to o pe n the
circuit, and then the re
mainder of the run can be
sectioned into several other
islands . To make connec
tion to these islands, a small
hole can be d rilled next to
the fo il (runs are so narrow
that drilling a ho le through
them can ruin them) and
the paint sc raped off the
copper to permit so ldering.

,
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FROM MICROLOG

START WITH
THE FANTASTIC
ATR-6800 SYSTEM
FOR RTIY/CW ...

PLUS!

The most complete communications system availabie today
(or for years to come!)

"BASIC" COMPUTER LANGUAGE

+
COMMUNITY MAILBOX

+
CONTEST DUPE SHEET

+
MESSAGE EDITOR

+
24K BATIERY·BACKED MEMORY

--

- Write and load programs in easy to use
"BASIC".

- Enter, store, replay, delete etc. individual
messages remotely.

- Did you work him or not? When? etc. or use for
personal station log.

- Create perfect message quality text with
editing capabilities.

- Never lose your MAILBOX, station LOG, DUPE
sheet or program. 24K = 24576 characters.

MICROLOG

With the addition of this one internal multi·function board and
basic module to your ATR·B800, ALL of the above features are
available, as well as the superior RTIY/CW performance in
one attractive RFI PROOF package.

Factory installed for $599, contact us for
scheduling at 18713 Mooney Dr., Gaithers·
burg, Md. 20879. Tel. 301·258·8400.
ATR·B800 with 9" video $2,495. _"
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Fig. 16. Block diagram of the converted transceiver.

Be sure to leave the section
of copper long enough that
the whole st rip won't come
unglued when you solder to
it. Remember that for modi
fication purpo ses the pri
mary need is for compo
nent suppo rt since the ac
tua l ci rcuit connections can
be made wit h small in
sulated jumpers . To pro
vide adeq uate support. it is
not necessary that each of a
component's leads be an
chored to the foil. It is quite
acceptable. fo r example. to
have a small resistor stand
ing upright with o nly one
end actua lly soldered to the
boa rd and the top end con
nected elsewhere with a
Jumper.

It is al so poss ib le to
make connect ions by sol
dering new leads to ot her
wi res where they come out
on the top of the circuit
board, though this tech
nique is less desi rable
because it can mean that to
discon nect one component
may req ui re unsoldenng
several.

The principal thi ng to re
member when you're look
34 73 Magazine' JUly, 1982

ing for a way to add a com
ponent is that you're modi
fying the board, not man u
factu ri ng it. Amateurs often
unconsc iously accept the
man ufacture r's techniques
as idea l standards when ac
tuall y the manufa cturer
la id out the board the way it
is only so t hat it could be
built effic iently and reli ably
by t he people and ma
chi nes on his production
line . The techniq ues sug
gested here, while certainly
not as efficient in construc
tion time, can be just as re li
able as the manufacturer's
if they are appl ied neatly
and caref u lly. Take the
t ime to make good neat so l
der joints. If a part seems
loose o n top of the board o r
a component wire has to
support a heavy mass, use a
dab of epoxy to help ca rry
the load. A lot of the prob
le ms I had with these
boards were due to some
thing like a support wire on
one of the output coils
coming loose o n t he under
side of the board and caus
ing intermittent o pen cir
cu its. A little ca re in con-

structicn can make a big
difference in rel iab ility.

This project got started
because the basic circu it
boa rd was so cheap that I
just had to find a use fo r it.
The guiding ph il osophy has
been to keep the cost down
by avo iding expensive o r ex
otic parts . There are no
crystals to be ordered and
no st range ICs you have to
mail away for; if your junk
box doesn't have what you
need, the local parts store
probably does. This design
approach has produced a
rig whose perfo rmance is
better than I had expected,
but t here are st ill improve
ments to be made by the ex
perim ent er . The thin g
which has the b igges t pay
off potent ial is an improved
bto. The 10.695-MHz tech
nique works, but the bfo
signa l passes throu gh all of
the i-f stages of the receiver
and that puts a limit on the
i-f gai n usable (before the
rece iver chokes on its own
bfo) and probably gener
ate s some spu rious re
sponses as well. A bfo at
455 kHz has severa l advan-

tages as ide from the i-f co n
siderat io ns: The detector
stage could be replaced
with one of the simpler
product detectors for bet
ter linearity, a separate age
detector could be inc luded
and the age put back into
service, and (though much
less important ) the S-meter
could be hooked back up.
There are two ways to go
about adding the bfo-with
and without a crystal. If you
have or can get a 455-kHz
crystal. you're all set other
wise, you might try making
a free-running oscillator
with an old i-f transformer.
The free-run ning version
may wo rk fine -after all.
the frequency is low and
drift ce rtainly isn' t the prob
lem it used to be in the vac
uum t ube days.

In closing I would like to
express my appreciation for
the photography and help
with the text tendered by
Steve W1GSl. In a project
of this size. it is easy to get
lost in small details. so an
impartial but info rmed ob
se rver is an inva luable
aid .•
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For detai led I(}.page biochure. wllte or phone
dl!ectl, to MOR·GAIN. PO, BOl 329T.
lea~e nw()( t h , Ks 66048, Tel (913) 682·31 42,

Droadbanded • no traps used

Multi-Band (5, 4, 3 ba nds)
8017SM thru 10M

THE MOR-GAIN HD DIPOLES ale the
most "'unced. highest perlOlmaflCt multi-lNnd Hf
dipole antennas awarl.ble Patenttd design pr01"des
length one-hall o! conwenlional dipoles. SO ohm
feed on al l bands. no tuner or ba lun requued Gin
be Installed as lO~erted VEE , Thousands In use
worldWide, 22 models a~allable including two
modelsenglne1!red tor optimum performance for the
novICe bands The Mar·Galn HO dipoles NIT seres
are the only comrrerear antennas specd/Ully
dtslilltd to eeet the oPtl , honal requllemenls of
the IlOWICt fceese. Our '·,ear . , flanl, IS backed b.,
nUll, 20 .,ears ol HD dipole proouctlOfl el!ltllenu

P rices stan a l $82.50

1/2-1ize (75M only"' )
RTTV/C .
For theTRS-BO

ROM·116
Now includes:
oTEXT EDITING
oRTTY PICTURES
-SAVE TEXT TO DISK Detailed brochure available on request.

~~NEW PRODUCTS FROM HAL-TRONIX

HAL-TRONIX
P. O. BOX 1101

SOUTHGATE. MICH. 48195
PHON E (313) 285·1782

4.4 stxeeen -cbaeecree encoder util izing

the ICM 7 206 lnlersil chip. Kit comes com

plete w it h LID and i1ooiO-coupled oucpcrs
(sr>e",ker included). With c1luminum anodhed
case . S39 .9 5

HAL fCD-16:

TOUCHTONl DICODIR KITS

HAL 567-11 : single line In, lZ lines out , complete wi th

Z·sided plared-etuough C- IO board and all

components. Uses seven 567 's and three
740Z·s $ 39 .9 5

HAL 567·16: single l ine in . 16 lines eve . complete w ith

2·sided pl"'ted·through (,.10 board c1nd c111

components; inc lud es 22 ·pin edge connecter .
~s eight 567 's and four 740Z 's, (See con
Sl:ruct ion an lele in Apri l 1981 Radio &. Hec-
tronics for comp le fe wr tteup.] _. $69 ,9 5

TOUCHTONl LNCO DU KITS
HAL ICD·l1: 3 )( 4 rwetve-cneraoe- encoder utilizing the

ICM 7206 Intersil chip. Kit co mes complete

with both LI D and audio-coupled outputs
[speaker included). With aluminum anodized
Cc1se S29 ,9 5

1)04 MHz DOWNCONVIRTEaS
Frequency Range 2000- 2500 MHz
2304 M ode l l : Basic th ree-stage , less case

and conn ectors $49.95

2304 Model 2 : I bree -srage. includes preamp. with die-cast
case c1nd connectors ,$59.95

2304 Model 3 : With h igh-gain prec1mp. ere-cev Cc1 W c1nd
conn~t ors ,$69.95
The above models complete wit h h igh·q\.k'llity drilled rc boards.

",II electronsc component s. erc. . with IS·poage manual.

Note: Any of the "'OOv(. fc1Clory w ir(d, ) 50 c1c1diI 19nill
POWER SUPPLIES FOR THE DOWNCONVERTERS,

Po wer supply kit II I . Jess case and connectors ,$ 19 .9 5

Power supply ki t " 2 , includescase &. connectors ,$14.95

Power supply-already bui lt. complete $ 34 ,9 5
PARTS FO R THE NTSC RFMODULATOR FO RCHANNELS 3 . 4 . or 5 .
Th is is ROC a comp le te kit. The hard-ro-ger p",us indude

the LM-IB89 . the .08 microhenry tc1nk coil . the 7·1 4 micro

henry c1djuSl:able coil , the 10 microhenry RF coli . w ith sene
m",tM; (no rc bo.ard) "'S used in Bob Cooper's seremre TV
receiver . Rea l buy at $5.95

Stt,....."tO " , FOA. ATIOIiI
OROERS OilER S20 00 WILL BE ~1PPf:O POSTPAIO U CEPT 0flI " E"S
_ERE AODITIONAL CI1 ARGES AR E REQUES TEO . ,. ORDE RS LESS TI1AN ."
$20 00 PlEASE INCLUOE AOOlTIONAL ' I !lO FOR I1 A"' OUNG "'NO "''''IUNG • e.G ./

CHARGES S ENO S"'SE FOR FREE FL TE R c (jJo I' c",-" .
"HAL" HAROLD NOWLAND

W8lXH
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GOTHAM 0=
ANTENNAS - - '

v,,", I
(305) 294·2033

MFJ/Bencher Keyer Combo
Deluxe MFJ Keyer fils on Bencher Paddle. Curtis 8044
IC . Iambic. Adjustable weight, tone, volume, speed.
Semi and automatic modes. Solid state keying . RF proof.

•

MFJ-422X
Kever only

Tile Bencller Paddle IS a test seller Fully so
justable gold-plated Silver contacts. "Xl te paddles ,
chrome plated brass. heavy steel base with
non-skid teet.

Order from MFJ and try it - no obligation. If
not del ighted . return it within 30 days for refund
(less shipping). One year unconditional guarantee,

Order tDday. Cali loIiTree-SOO:W l]OO:-Cllarge
VISA. Me or mail check. money order for amount
indica ted plus $4 00 each shipping and handling ,

Enjoy CW. See dealer or ta ll MFJ no'll' .

M~ •ENTERPRISES,
.....,INCORPORATED

Bo x 494. Mis sissippI Sta le. MS 3976 2

The best 01 all CW worlds · a deluxe MFJ Keyer
in .1 coo-pact configuration that rrts right on the
Bencher iambic paddle! You can buy the comtnna
lion or just the eever for your Bencher .

New MFJ Keyer- small in size. big in features,
Curtis 8044 IC. adjustable weight and tone,
front pa lei volume and speed contro ls (8-50 wpm),
Built-in dot-dash memories . Speaker. soetone . and
push button selection 01 semi-automatic/tune or
automatic mcoes.

Ultra-reliable solid state keying : grid-blOCk.
catncoe arc sol id state naosmnters (-300 V. 10 rnA
max .. + 300 V, 100 mA max.). Fully shielded .
Uses 9 V battery or 11 0 VAC With optional adapter ,
MFJ 1312, $9.95 ,

Beautilul functional engineering. The keyer
mounts on the paddle base to form a small
(4 1/8 x 2 5/8 x 5 1/2") attractive combination
lhal is a pleasure 10 lOOk: at arid use. ~ . 7

MFJ-422
Combo

S4 9 9 S

559 955l &Ol D eo '-'20.
15,10

Sll6(1 160 130
5160 eo 63
Sl aO 40 ,' 5 33
FULL SIZE PARALLEl DIPOLES--
Fp O,a 010 8040.20. 130

, 5.10
F P OaOl 0 40 .20 .15. 10 63 54 495

"' EW' PORTABLE VERTICAL' IDEAL FOR
- - -.

APARTIo'I E'''' S CA MPIIIlG TRAILERS'

FGI'ls 10 5 P.U,~ No R'd"ls . Ae q u " . d
Fu ll, Anem!>.'" " ,.11 llOg.1 Lom'l 11 YSWA

"'DOH B"' ",OS H G H T PR ICE
PV 801Q &Ol D U 559 ' 5

PROV E... DES IO" GOT HAM All BAND
- -

VUHIC AlS

V 160 160,80 40 20 23 539 95
15.10.6

V 80 80 4020 23 SJ7 95
15,10 .5

V ' 0 ' 0 20 ,IS ,106 2] U S 95

FAMOUS GOTH AIOI OU 05

2 Ele me nts _ 3 8.",1$ Com ple 5119 95

CH" ", PIONSHI" OOT H" 1011 8EA!lIIS
Full S.,. Comple'e '.om 5r9 95
DfALER INOUIRIES ' ''' '{ITED

CALL O R SEND LARGE SASE FOR CAl li.
lOG Sh,p p,ng 0'''01105 & V,r he.ls
S2 SOUSA.51 00 C.n, d• . 55 00 1'1'0 . APQ
Bums & Quads S ~i p pe d UPS 0 ' F' e ,gh l
Collec t Fla a dd ( % Sales T..

1415 First St_. Key West, FL 33040

ASSOCIATED RADIO 9., 3·3S" ·5900
B01 2 CONSER BOX 4327
OVERLAND PARK. KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

VISA'
,

YOU WANT A DEAL - WE WANT TO DEAL
CALL NOW!!!

SAVE - SAVE - SAVE
NOTE: SEND $1 .00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT

SEND $1 .00 FOR OUR WHOLESALE LIST OF UNSERVICED & OVERSTOCK ITEMS.
SEND $2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY.
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Chris Brown KA 10
PO BOl 485
Croton MA 0145(}

Hands Across the Water
- CW lives on historic Cape Cod

•

Fig. 1. List of hams working
at wee.
38 73 Magazine • JUly, 1982

The o perator casually
t w irl s t he passband

control of a S7,ooo Watkins
Johnson rece ive r as he
peels another CW signa l off
the side of a noisy pileup .
He's been a t it - slapping
ou t 2D-word-per-minu te CW
-for a lmost eight hou rs
now. Soon his shift wi ll be
over and someone e lse will
ta ke his place.

As he concludes another
contact, he habitually spins
the antenna switch, sam-

Fig. 2. In th is rust ic, ivy-co vered building wirh a history as
long as radio communicat ion irself, 900 messages a day are
handled by 21 professional ew opera tors, almos t half of
whom are hams.

signal is easily heard on the
other side of the world.

After a brief exchange of
forma lities, the text of a
messa ge is passed between
another shi p at sea and the
la rgest and oldest commer
cial CW station st il l operat
ing in the United States:
RCA Clobecom's WCe. In a
few minutes the shift will
end, the paddle will be
passed , and another watch
in the life of a professional
CW operator will come to
an end on Cape Cod.

Back In Time

Visiting WCC, RCA's ma
rine message-hand ling sta
ti o n In the tow n of
Cha tham, Massachuse tts, a
good ways ou t o n Cape
Cod, is like taking a trip
back through time . Once
there, you 're back in the
Golden Age of shortwave
radio co mmunica tio ns. The
rust ic ivy-covered brick
buildings, e rec ted by the
Ma rconi Company in 1914
(only e leven years after the
fi rst t ran soceanic rad io

Tapping his bug in re
sponse, the operator keys
h is re mo t e t ra ns m itte r.
Fro m the shore of a sleepy
tida l marsh green wit h sea
grass fi ve miles away, his
a n te n nas - m o stl y dou 
blets, dipoles, and cu rta ins
- march out toward the
rolli ng Atlantic. Two 4-500s
d rive two 4-5OOOs and his

pii ng the various rhombics
he uses for receiving while
trying to pu ll yet another
signa l up out of the pack
that ha s ze ro-beat on top of
him . Europe , th e Med, t he
Pe rsian C ulf, Africa, the
Sou t h At lan t ic-a s the
rhombics click by, one sig
na l fi nally surfaces above
the rest .

Ronald Farris
Walter Doucette, Jr.
James Richards
Will iam Fishback
Wilham Ryder
lewis Masson
William Pyne
Timothy Call
Ralph Siebert
Will iam Farris, Jr.
Wa llace Turzyn
Phill ip Davis
Robert Norloff

NAM ECAll

KB1AO
N1AVT
K1 GRM
W1JE
W1Kl
K1LJS
W1SCD
WA1SIY

"TV
K1WF.,WT
KA1YT
W4GEX
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SATELLITE ANTENNAS

M DS POW ER SUPPLI ES
535.00

CALL TOLL FREE ••• 100-847-1100

yJt ,

Versatile. all models plug into tne phone Jack.
provide 2 watts lor speaker or can be used with
headphones . All require 9-18 VDC or 110 VAC With
oplional adapte r: MFJ-1312. $9 95

Order from MfJ and try it· no obligation. If
not delighted . return It wilh in 30 days lor refund
(less shipping). One year uncOndltlooa8&uarantee

Order loday. Call toU tree 800-647-1 . Cllarge
VISA , Me or mall cteo.. moneyoroer for amccnt
Incllcated plus $4.00 each Shipping ancl handhng,

Enjoy improved readability, order now.

DEXCEL
120 low noise

amplifiers
5495,00

Cal l 601-323-:'869 In MISS., ou ts ide conunema :
USA or for technical info . order/ repair status ,

CHAPARRAL
" Super Feed"

teed horn
585.00

New super-selective utter. The new MFJ·722
"Optimizer" cners razor sharp, no ring CW
filtering with swi tch-selectable bandwidths (80.
110. 150. 180 Hz centered on 750 Hz). steep-skirted
SSB li llering . and a 300-300> Hz rename 70 oa
notch hlter With adjustable b"lI'lC!wICth.

The~pole (ot Ibge) active Ie litter gives CW per 
tc maece no nmame li lter can match (SO Hz band
Width gives -60 dB repcnse one oc tave from center
and up to 15 dB nose rencncu The 8 pole sse
aucic tanowctn IS optimized for reduced SIdeband
splatter arc less DR M (375 Hz highpass cutoff
plus selectable rcwpass cutoffs at 2,5. 2.0 and
, ,5 KHz. 36 os/octave rolloff). Measures 5~2x6" .

New Model MFJ • 723, ($49. 95), is similar to the
722 butts for CW Has a 60 dB notch tu nable
from 300 to 1200 Hz. Measures 4~2x6" .

Other models: MfJ • 721 , $59.95. Li ke 722. less
notch. MfJ - 720, 139.95. Like 723. less notch.

MFJ-722 ALL MODE audio filler fo rt CW ISSB has
tunable 70 dB notch , no ring 80 Hz CW bandwidth , steep
SSB skirls (18 poles 10Ial ),2 walls for speaker plus more.

A ll mode versa t ili ty:
razor sharp C W and steep-shirted
sse f i lteri ng with tunab le notch

elim ina tes ORM.

1900 to 2500 MHz Microwave Downconverters
Kit , , , , , , $28.50
As sembled , , $48.50
ALSO AVAILABLE
Commercial M.D.S. System $169.95
SLOTIED ARRAY ANTENNA $28.50n~

• Receivers featuri ng
t he DEXCE L and
Automat ion T e c h 

niques units

• Modulators
• Complete System

ready to install from
52850

• Calf today for more
info rmat ion

SATELLITE SYSTEM HEADQUARTERS

Don't wait. Get Your TVRO System TODAY!

PB RADIO
SERVICE

1950 E. PA RK ROW. ARLI NGTON, TX 76010
CALL ORDER DEPT, TOLL FREE

(800) 433·5169
FOR INFORMATION CALL

(817) 460-7071

MFJ CW/SSB/Notch Filters

579.00
l~_OO

23900
"'.00
100.00

$46,00

$10 00
8 00
call

$99,00
4~ OO

5915 00
679 ,00
439 00

call

$189.00
"' .000000

s.411.00
8900
8900

109.00
13!iOO
14900

$189 00
ea"

" 35,00
19 ,95
"' 00
$99,00

s.425 00
>99 00
"00

'"

Sl69 00
"'.00
539 00

$339,00
199.00
'"00

16900
239,00
38900

cell

$169 ,00
","00

65 00
79 ,00

call

$695 00
159 00
875,00

5269.00
Jotll OO
"'00
0000
81 .00
"00

$ 11.->,00
89900
135,00
19500
!>til 00
429 00
"".00
235 00

call

-, @-~- --
~ ~.

'~
,

808 N. Main _ Evansville. IN 47711
AU
MB ·RO ReaGet
MB ·RC Rcy/Cocle Cor>Y. Xmt
MM·2 MorseMilhc Ulhmate "'ft)'et
CII·2Cc;>nl est Memory "'ft)'e-r
IIT·2 "'ft)'",lTr'l.Inet
Iscpole loU122O MHz
ARIlL
HanclDook
"'nl Bookne.... & impro. ed
Latge assortmenl o f publicillions
ALLI ANCE
H073 (10,7 sq. !t.l Rol al o,
U·100 Small Ro tal Ot
ALPHA·OELT...
R·T 200W lightn ing Protector S29.00
MV 211 W Llgntn,ng J'tOl eCIOt 32.00
AMECO Am al eut Radio Theoty Coutse $6.7!>
ASTRON
RS7A!>_7 Amp Po...... Supply
RS12"' 9-1 2 "'mp
RS20"'16-20 "'mp
FtS20M 16_20 Amp ....lmel er
RS3!>A 25-35 "'mp
RS3!>M 25-35 ...mp ....I....ler
AlDEN PeS 3000I30O
Masl accessotieS in alOCk
BAW FOlded Olpole4Supe. "'nlenna)
BASH SIU<ly GUIdes
BENCHER BY-l Paddle
BUTTERNUT HF6V
CUSHCRAFT
...3 Trlbandet 3 EL
A( Ttlbander 4 EL
21(B I ( El 2 MI t Boomet
32·19 19 El2 MI t Supet Boomer
ManYOl hers In slock
D...tWA
CNA 20022.5KW Auto Tune.
e NA 1001 ,!>KW Aulo Tuner
CN !>20 1.e-ec M HZSmall MI ' ,
CN 620B 18- 1!>O M Hz Mtt
DR"'KE
TR7A Xcv.
TR!>XCY'
ENCOM M (S"'NTEC)
ST·144/uP
ST·44Ot'uP
All accesso. les in slOCk
HAL
CT2100Te.minill
Ke 2100 Ke\ bo atd
CWR68!>A eleReade.
HY·GAIN
TH70X 7 El Trlbandet
TH3 M K3S 3 El Trlba nder
V2 2 MI ' Vett lcill " h cellent"'
HAM IV Rolalor 15sq II
TaI" ...lst", Rolillor 20 sq, It.
HDR·300 25 sq.lt
Meny Olhers in stOCk
lCOM
120A Milgnilicent XCYf !
730bcellenl R,g '
PS15Po...e. Supp ly_ _
PS20 HNvy Outy PS/S9kt
251"'2 Mtr All MOde
290A2 Ml r All MOde
25A 2 Mlf Very Smell Mob ile
2 AT 2 MI. Hand Meld
l a' oe erce« 0 1xCytS& accessories".KT~A 4 EL Trlbandet S309 00
KT~XA6 El Trlbandet "Beaul il ul AnI. " 469,00
KANTRDNICS
Inter lace
M,n l·Terminal Rcy/Co<)e Cor> Y. Xml
LARSEN NLA l !>OMM 2 MIf Mag."496 KeybOa.d
IM1C Tu......
I040Preamp
Huge Slock ! Gall lor o.ecount!
MlRADE
'23"..8 10 16
B30 16
HFNHF Mel ers l!> '!> accu.acy )
SHURE
U(O Very Nice M,c l
TEN·TEC
5ot6 Dmni C
580 Delta
525AtllOSY
AUaccesso. les inalOCk

4-,p 812-422-0231
_. MON-FR! U M-6P1Il • SAT 9AM-3PIll -

W"I~'OI au' nr". Ind U5~ eQUIp....'" " SI

... SH List Of AdwmiSftfS 0" page 714 73 Magazine· July,1982 39



!

Fig. J, At a remote transmitter site on the edge of a t idal
marsh, wee's antennas march out toward the Atlantic
Ocean. Ibese doublets and d ipoles are fed with 10 kW of ri
on 6, 8, 12, 16, and 22 megahertz . Fig. 4. A new sign welcomes visiting amateurs to RCA's

oldest commercial radio facility.

cording to manager Ham
mons, however, sta ff ing the
stat io n poses little problem,
despite it s location on
remote Cape Cod . " We
have no openings here at
present," says Hammon s,
"a lt houg h we frequen tl y
do . In fac t," he adds, " I
have two applications for
e w operator in my desk
drawer right now. Tell your
readers that I'm always
glad to get new applica
tions, thoug h. "

WCe's o pera t ing sta ff
numbers 34; 21 are CW op
e rators, nine are ma rine
telex clerks, and fou r are
technicians. There are 13
hams on the staff (See Fig.
1), almost 40% of the tota l
employees! The starting sal
a ry for a e w ope ra to r is ap
pro ximate ly $23,000 per
year and the present con
tract calls for 10 % yearly
Increases In wages.

Where does wec find
professional CW aficiona
dos to ma n its station! Basi
ca lly, there are two so urces .
Sta t io n o perators come
from the ranks of the mil i
ta ry or from the ranks of
amateur rad io . Of the 21
full-time CW operators at
wce, e ight a re hams. In ad
d it ion, a ll fo ur techn ician s
who attend to the day-to
d a y equ ip me nt main te
nance and repa ir a re hams.

Standard equipment fo r

expedien t) com munica
tio ns . A th ree-mi n ute
SITaR exchange with WCC
costs an Ame ri can ship
about $9, a substantia l sav
ings over the ew rate which
is based o n a 52¢-pe r-word
cha rge .

For t he time being, how
ever, CW is st ill the main
stay of wce operations.
After the hourly traffic list
is broadcast by the station
o n the 4-, 8-, 12-, 16-, and
22 -m e gahert z mar in e
bands, e w signals pile up
for each of the eight o pera
to rs manning t he sh ift .
O nce he establi shes con
tact with a ship, a wee op
erator types the text of the
messa ge he has received or
sends the text of the mes
sage he is ho lding. Received
me ssa ge s at W CC a re
passed to one of three pr int
er clerks via a sma ll convey
o r belt. The printe r clerks
then key the typewritten
messages into a telepri nter
that connects d irec tly to an
RCA message-cente r com
puter in New Jersey. At this
poi nt, the computer takes
over and automat ic a lly
te lexes the message to its
final destination.

The obvious th ing about
WCe's message-handl ing
procedures is that they are
highly labo r intensive : It
ta kes a lot of people to get
a message delivered . Ac-

may be on the decline, the
wee ew traffic list is,
nonethel ess , impress ive .
Dur ing the course o f one
twenty-fou r-hour operating
day, 900 messages will be
handled by wee - most of
them on ew. In rotat ing
shifts, the station's 21 e w
o perato rs pro vide thou
sa nds of ships a t sea with a
re lia b le and inexpens ive
means of contacting thei r
home offices.

" Sa te llit es a nd d igit a l
commun ications are fine,"
says Hammons, bu t, he
adds, "they are also ex
t remely expens ive to insta ll
and maintai n" A modern
shipboard satell ite te rm ina l
can cost a ship owner over
$50,000. As a result , many
owners cling to CW and
wee as the ir only re liable
communicat ions link .

In addi tion to conven
t ional ew, wee offe rs cus
tomers with t he p roper
equipment SITaR commu
nications services. SITaR
(S imp lex Telex Over Radio)
operates as an answer-back
RTTYsystem. Running at 75
baud (50 wp m), SITO R
transmitters and rece ivers
at wee echo message char
acters back to the ships that
transmitted them. The re
sult is e rror-free automated
copy. In some instances,
SITOR-equipped ships and
t heir home off ices can be
connected direct ly through
wec fo r more private (and

message was sen t from
nea rby South Wellf leet),
a re still intact. Most stand
vacant now, victims of a
technology to which they
helped give birth . One,
however, is as busy as ever.

Though methods of long
range rad io com munica
tions have changed dras ti
ca lly du ri ng the last 60
years, the nobility of wee
remains . This sta tio n, which
once prov ided weather in
fo rmation for Charles lind
bergh, maintained contact
with Richard Byrd on his ill
fated trek to the po le, and
mon itored , then lost, Amel 
ia Earhart's distant trans
missions, has survived. And ,
in spite of the pressures for
modernization, develop
ment, and progress su r
ro und in g t hem, these build
in gs, lik e the ew t hey shel 
ter, a re ho ld ing their grou nd
in 1982.

What impresses most on
a visit to wee is the fact
that in thi s high-speed ,
packe t radio , o rb iting-satel 
lite world we live in, the re is
st ill a place whe re the
Morse code is ham mered
out twenty-fou r ho urs a
day, for a profit.

Edgar Hammons, manag
er of wee: "We ll, though
we've seen a gradua l de
cline over the last fo ur
years in the numbe r of CW
messages we hand le, we 're
still quite bu sy." Though it

40 73 MagaZine • JUly, 1982
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CALL TOLL FREE ••• 800,647·1800

$
Order from MFJ JIM! try it - nil abligalion. II

not delighted. return it within 30 days for a refund
(less shippirtg). This bridce IS ullCondlliQ!13l1y
guaranteed lor one 1Im-

To order, simply t an us toll nee 800·6.7·1800
and charge II 00 your VISA 01' Mastertllarge or
mail us a check or money order !Of $59.95 plus
$4.00 lor shipping and handling lor MFJ-202.

Put tllis MFJ Noise Bridge 10 WOR ImPfO' ing
yaur anlenna. Order lrom MFJ or see dU ler.

•..,,- ,.~ ,.
. '.. ".,

• ... 1< "

MFJ AF NOISE BRIDGE- --

MFJ RF NOISE BRIDGE
Lets you adjust your antenna quickly for maxi
mum performance. Measure resonant frequency,
radiation resistance and reactance. Exclusive range
extender and exp-anded capacitance range gives
you much extended measuring range.

• Exclusive range extender • Exp~nded

capacitance range • Series Bridge

lllis MFJ·2D2 RF Noise Bridge lets you qUickly
adlusl your single Of mull itland dipole, inverted
Vee. beam, vertical, mobile whip or random
system tor maximum pertormance .

l d s 1'!sonant frequency and whether 10 shorten
or lenglhen your antenna lOf minimum SWR ever
any portion ol a band.

MFJ's utlusive range ulender. expanded ca.
pacitance range ( ± 150 pI) gives unparalleled im
pedance measurements, 1 10 100 MHz. Simple 10
use. Comprehensive computer proven manual.

Works with any receiver or transceiver. 50· 239 Call 601 ·323·5869 lor technical information, or-
connectors. 2 x 3 x 4 inches. 9 vol t battery. derlrepair staus. Also call 601 ·323·5869 outside

Olher uses: lune t-ansmatctt ad,ust tuned cr- continental USA and 10 MissiSSIppi.
cots: measure inductance. RF impedance 01 ampll· M~~
nets. baluns. transformers; electncat length, veie- ENTERPRISES,
city recto . impedance 01 coax; synthesize RF lrn. INCORPORATED
pedances with transmalch and dummy load. ....47 Box 494, Missi ssippi Stale, MS 39762

MODEL PSO to PSOO

GLB
HIGH PERFORMANCE

PRESELECTORS

• 50 • SOD MHz
• Ultimate rejection over 80 dB
• Five large helical rescnaters
• low nerse
• High overload resistance
• TypitJl rejeclion ligures ;

~ 600 kHllll 44 MHz: - 3DdB
:t. l. 6 MHz at 220 MHz: - 40 dB
:!: 5 MHz at 450 MHz: - 45 dB

• The solution 10 Interference , inlermod and
desens problems on repeaters

• l 2V DCoperation
• Dimensions only 1.6 I 2.6 x 4.75 nclud-

jog connectors
• Custom luned to your frequency
• law cast - only $69.95
• Allow S2.00 lor shipping and handling
We have a complete line 01 transrruner .1M recew.
er st rips ano synthesizers for Amateur and com
memal use. Write or call for OUf free Catalog

W. welcome Mn t" Card Of VISA

(jLB ELECTRONICS
1952 Clinton 5 1., Buffalo , N . Y. 14206

.... 1..3 ' .(716) 824-7936. 9 to 4
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Fig. 5. kT TV manning the 51 TOR transmitter.

Fig. 6. A t yp ica l weeoperating position. Emp hasis is put on
receiver performance and typing ability.

constantly find themselves
on the defensive when con
fronted by their SS B· o r
ASCII-loving ham brethren,
that may be comfo rt ing to
remember ,

It may also be reassur ing
to rem ember that. should
the cares of this modern in
formation age become too
great, there is an alterna
tive . In a quiet vi llage on
old Cape Cod the re is an
ivy-cove red building with a
history as long as rad io
co m m u nicat io ns its e lf
where a Cw-lovlng ham can
earn a decent livi ng by
pound ing o ut ten kilowatts
of Morse for a ll the ships at
sea. Al l he needs is a love of
CW and a well-broken-in .
vintage Vibroplex bug.

Amateu rs visiting Cape
Cod are welcome to to ur
WCe. The station manage
ment requests that all vis its
be made between 8 am and
4 pm , weekdays o nly, and,
when poss ib le, arranged
one day in adva nce.•

populari ty rap id ly and that.
at prese nt. WCC is hand li ng
a new shi p o n SITO R a lmos t
eve ry day.

For the ew operators at
wee. all o f whom take
t urns babysitting the SITaR
equipment now and then ,
ew re mains more than a
business; fo r most, it is a
passion. One of them who
argued most adamantly for
the mai ntenance of high
qua lity standa rds on CW, as
we ll as for the retent io n of
ew as a requirement for
ama te ur li censi ng, was not
even a ham . He simply felt
th at CW was "someth ing
specia l. somet hing human"
in our d ig ita lly-automa ted
world of tomorrow.

Sent imentality aside, the
fact remains that a subste n
tial portion of the message
traffic that passes between
the U.S. merchan t fleet and
their home offices in this in
format ion age in which we
live does so via ew. For be
leagured CW sta lwa rts who

Fig. 7. Outgoing traffic is posted on the wee message
board. Between 700 and 1000 p ieces of tra ff ic are handled
on a typical day.

The Future at wee
The futu re of wee as a

ew o perat ion is open to
q uestion . Ed Ham mon s,
conced ing that cw is be ing
eclipsed by t he more cost
effect ive SITQR system,
thinks ew will be around
for some time. however. " I
believe that we will always
have Morse code," he said,
adding that, "eventually it
may not be the biggest seg
ment of ou r busi ness ."
Hammons went on to say
that SITaR is gain ing in

and some of the fists send
ing these signals are st raight
out of t he Novice bands.

Through it all, however,
the coo l professiona lism of
the wee crew prevails . It is
only rarely that the text of a
message mu st be repeated
by a tired operator in a dis
tant port of call.

hams operating at wee in
c ludes a second class com
mercial telegraph license
and a well -worn Vibroplex
bug. Hand keys are ava il
abl e at eac h ope rating posi
tion. but. in a pa rtial con
cession to modernity. most
ope rators prefer to use their
own mechan ical kever. No
electron ic kevers are in evi
dence. although one ha m
on the sta ff has been expen
me nting with the use of a
ew keyboard .

Traff ic at wee is usua lly
passed at around 15 words
per minute but. in some
cases. more slowly if the
shipboard operator IS not
up to speed with the wee
crew. The quality of the
code coming into wee.
both in tone and in style.
va ries. Some shi pboa rd sig
na ls chi rp like late-night
Ru ssian OX on 40 mete rs,
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Sloping Iront lor easy viewing_ 6_2_3".

Order lrom MFJ and Iry it - no obligation. II
not delighled. return II within 30 days for relund
(less shipping), One year limited warranty by MFJ

Order today. Galilolt tree 800647 1800, Charge
VISA . Me or mail check. money order for 532 95
plus $4_00 shipping/handling lor MFJ-102.

Pul Ihis new Improved MFJ digilal clock to

worll: in your shack. Order tOdariY~. Dl.I
I ~ ; I I

call 601 -3235869 lor tecteuear mlormallon. or
der/repair status. Also call 601-323-5869 outside
contmental USA and in MIssiSsippi. .,.r

MFJ ~~~~~~:lfiEEDS,
BOll 494, Mis sis sippi State, MS 39762

..

NEW MFJ-102 SOLID STATE

24 HOUR DIGITAL CLOCK
Switchable to 24 hour GMT or 12 hour format. 10 timer.
Seconds readout. Bright BLUE .6" digits. Alarm, snooze,
lock functions. Power out, alarm on indicators. Assembled.

Switch to 24 hour GMT
or 12 hour format!

ID tlm.r. Second. r.adou',
Bri g'" BLUE .5 Inch dlgll•.

Now you can svritcll 10 rilller Z4 IIour GMT
lime or 12 IIour fonnat! Double usefulness.

Switchable NSecondsN readout lor accuracy.
10 timer. Alerts every 9 minutes atter you tap

lhe button. Also use as snooze alarm.
"Observed" timer. Just start crock from zero

and note end lime 01 event up to 24 hours.
Alarm. FOf skeds reminder or wake-up use.
SynChtaniuble with WWV.
Fu llSlow set bunons for easy settmq.
Big, brighl, blue digits (vacuum fluorescent) are

0,6" for easy-oo-the eyes. across the room viewlfIg_
lick function prevents missening.
Openles on 110 VAC, 60 Hz (50 Hz With

Simple modi fication). Ul approved.
Handsome slyting . llh rugged black prasnc

case with brushed alummlJl'n top and fronl

NEEDS NO RADIALS OR
MATCHING DEVICES

.....,.~

+SOTRON ANTENNAS
THE BEST THINGS

come in little pockoqes.,
FOR 80-40- 20 METERS

ISOTRON80 ISOlRON 40 ISOTRON 10
5.. IN-HIGH 31 tN. HIGH 17 IN. HIGH

BIG ON PERFORMANCE
SMAll ON SPACE

IZJ BllAl COMPANY ~
iJOJ1 687- J119

STAR I!OUTE flORISS AN T CO 80616

C(;;he eweet e oun f) in fj epeate'l

MARI<

3CR
A Stradivarius is more than a body, neck , and st rings. The name alone says it is an instrument of out 

standing quality and beautifu l sound.

In repeaters the name for opt imum performance and clean, natu ral sound is Mark 3C R. And Mark 3CA
also means:

• Receiver sensit ivit y ( 0.25 uV. • Spurious rejec t ion> 65 dB.
• Schmitt trigger squelch to capture fading signals • Autopatch and reverse autopatch
• 13 Morse messages • 15 Function controlled outputs

• Die cast aluminum receiver and transmitter enclosures

For the Finest in
Repeaters • Controllers • Power Ampli f iers· Link Transceivers

MICRO CONTROL SPECIALTIES ~"

23 Elm Park. Groveland. MA 01834 (61 7 ) 372-3442
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$99.95*
PLUS SHIPPING

PLUS SHIPPING

ONLY

$16995 KIT

$139.95*

YOUR OWN
AUTOPATCH FOR

SIMPLEX OPERATION

SPECIAL OFFER

• FJlEOUEflCY 144 · I• • Mill
• O,EJlATIOII F S$l IUIIIIPltl. t, '-w, 0- '"
• IIF DIllYE 1 • 30~
• IIn" G IIF IClioItM ...$ """ ...,.n., ...~
• SSI .....,_ lMIiIl ill ......,
• 'OWEIIIIEO UIIIE..UTS typoUII ' 0 "'111 "WI. 13 .... " 13 . VIlC
• IOlE <_ 10 ...
• ..OIIU .. FlllO OIIor_
• ' IIE..... ' 180Bv-m_
• 1 0 lSE FIGUIIE . " Ill", U OB
• PlllAliP IIUING ,lI<IIplfldlfll - s. parl tll, IIF '~ b... t. d '11 11"1
• COUTRUCTIDfi ..... p ••ound .Iuminu'" hill l in' 2 P<'~ '"

380 d.~... ~oulinu

• SIU n *l . 6H (dl • 3"111) - WEI GHT 3 Ibs 9 Gil

• IlIlIIIEDlAn SHIP..En

Matching Power Supply
15 'IllP sum, WI. 13 ..... I N,,", . SHflo) . I HI'I
1.. Ill ED....re SHIP..En
All PARTS ....0 lJJlOII W'IIJIAIITlD OIlE FUll 'UII

•

••

2 METER 90 VVATT OUTPUT
AMPLIFIER WITH 18 DB GAIN PREAMP

Model 90PL
FOR ONLY

FACTO RY DIRECT

,

••

• •

POWER M EA SUREMENT
ATt3 &VOC

•

V-J

MOBILE CONNECTION

1 2 3 " ~ 67 & 9 10 VJIOPl .........'n:JS.15 U ,DD ......
PO WER INPUT IN WATTS VJIi POWEll SowIY I H .15 I7.DD ........

POWER CHART "Pric•• USA NI ,

VISA. MASTER CHARGE, M.O. or C.O.D. • PHONE (713) 477-0134

V-J PRODUCTS, INC. 505 East Shaw, Pasadena. Texas 77506
SERVING THE ELECTRONICS INDUSTRY SI NCE 1965

Wired and Fully Tested
$219.95 • Shipping $3.50
in U.S.A. • N.V.S.
Residents add appropriate
sales tax

Hundreds already In operation. Call anyone-anywhere- anytime

"...
'"•i"
5 ~oH-++lA-++H--j

0 "~:+1!:j:+tj::j~~ 30~

Q~anmnE.

SANTEe
ST 144 pp

$299.00
New AEA MBARC 399.00
MBARD ............•••••••••..•• 269 .00
Ck l 115 00
Demo Kenwood 155305 ••••••... 600,(1)
New fT101Z 0 /3 749.00
JW L zmeter square horizontal mobi le
antenna .. . . ... ... . • • • . . . . . . . .• ••. 29.95
le 260A 379.00
le 290 429.00
IC720 Al AC 1298.00
le25A 309.00
IC251 A 589 .00
IC3AT/ IC4AT 269.00 ea
fT20BR /FT708R .....••••..• 289.00 1111.
FRG7700 •••.................... 449 .00
FT625RD 600.00
Robot 800A 749 .00
(+$100 factory rebete ]
Robot 400 ..... . ...••••••.•...•• 675.00
1+$100 fl Clory rebetel
Belden 8214 RGSf08m ••••.• . . . . 36Cl h .
8267 RG213 .. • • •. . . . . . • • • • • • •. . 43C/ft .
9405 helvyduty rotor cable •• . . . . 45C/fl .
9258 RG8X 19C/f l .
Uni"e,.. 1 Security 700 ' co rdles s
lelephone/bese/ remOle 13900 complete
Perimit ron 3 tran smrtter wire less alarm
syslem .•••••..•••..•............ 195.00
TR7A . . . . . . . .. • • • • • • • • • . . • . • • • 1450.00
R7A ......... ....••••••••.••.. 1400.00
KLM KT34XA .. ........•••.....•• 469.00
KT34A •...•••.. ............. . . .. 309.00
Kantronic:. Miniruder ••••..••. . . . 24900
Mic:romy ......•.•....••••••••• . . 249 ,00
Buuernut HF6V .. . .. ..••••••••••. 100,00
Sixton 4500hm oP8nwire ladderli ne 2OC / II .
AEA HTM mike • • • •• . . . .. . . . • • . •.. 15.00
high sin PA78 .. . . ............ • 2795.00
Kenwood TS660 .•• . . . .. .. . . .... 599.00
RG2 14 nonmil copperbfaid ...•••• 7OC/ l t,
Dowhy C0811relay 99 .95
RCA 40673 •••......•........ .... . 1.95
Hel interface ... . .....•••••.•..••• 159 ,00
HemtOft ...••••• .................... call
Attro 103 1095 00
Astro I50A ....••••...•••••••... . 849 00
Mellory 2.5A11000PlV •••••••••.. 19Cel .

I II ilems gueranlee<l
Ute<! Clee n Comer

Round Emblem Collins . . . ....•••••. . . Call
KWM 2 .. . . . . . . . •• • • • ....... . . • • 800.00
7553 8 .... .. . . . . .•••. ...... . . .. . . 600.00
75S3C ....••.. . . ...... . . ....• .•• . 700 .00
3253 ......... ..••••••.. .... .... . 600.00
516F2 ..••••.. . .............•••. 200.00

Complete Mechanlcal/ Electrical
Checkout Before 5hipment

look here
1-713-658-0268

TO ORDER-SEND Check- Money Order (MasterCard or Visa acceptecl) to:
R.W.D. Inc., Oriskany, N.Y. 13424 or call (315}-829·2785

• EASY INTERFACING with radio audio
& squelch circuit

• SINGLE DIGIT CONTROL
(connect and disconnect)

• 3 MIN. CALL DURATION TIMER

MASTERCAR O VISA
.....1 pncn lob HousIon eK(»pll~ ""d'Clted Pr tCft
subfea 10c:n.'9 ....thou! fIQI ~, t11lfT1$ g""'lnt..,;l
Some IIem, subJ8d priot , r.... t..oden1• .cld 6'lro
ta. PIea.. .cld . utl ic ie nl POItage . bala nce collect

[U]illWU~lH(]
Electronics Supply

1508 Mc Kinney _"
Houston , Texas 7701 0

NQVAX interfaces your standard 2 meter ; 220; 450; etc. base stanoo and DTM F
(TOUd'llone) reeoecoe. using a high speed scan SWItching tecnocce so that you
can direct diallrom your automobile Of with the HT Irom the baCkyard or poolSide
-automatically. Easy Installation. Rlngback (reverse autopatch) option available
lor $29.95 kit-$39.95Iaetory wired .

• SMALL SIZE- (5" x 6")( 2 ")

• STATE OF THE ART
CIRCUITRY 12-16 VD.C.

• ADJUSTABLE ACTIVITY TIMER
(clears out il mobile is out 01range)
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MFJ·260

Includ es
high quality
transformer

oil.

IWJ -', I'. . ~. ......., ..", ". ' .. .~ :-:' .
MFJ-816

Tune up fast Into 50
ohm resistive load.
Extend life of finals.

Air cooled. non-Inductive 50 ohm ralstor in
perforated metal housing with 50-239 connect
ors. Fulilood fa 30 seconds, derating curves to
5 minutes. MFJ.260 (300 W). SWR: 1.1 :1 to 30
MHz. 1.5:1 for 30-160 MHz. 2Yu2lftx7 in.
MFJ·2fi2 (1 KW). SWR 1.5:1 for XI MHz.
3x3x13 inches.

MFJ !IE SWRlWattmeler

601-323-5869 In MS, outside contlnenlal USA.

M
~ •ENTERPRISES,r., INCORPORATED

BOl( 494, Mleslsslppl State, M5 39762

Haw MFJ-816 low cost HF SWR/Wattmeter for
1.8 to 30 MHz range. Torodlal current pickup
gives uniform sensitivity over entire HF fre
quency. Read SWR, fOfWard and reflected power
in2ranges (30 and 300 watts) on two COlor scale.
50-239 coax connectors. 4-1/2x2-3I8x2-718 in.

Order from MFJ and try It If not deligtlted.
return itwittlin JOaays for refund (less stlipping).

One year unconditional lIuanntel.
Order today. Call TOLL FREE m-M7·11OO.

Charoe VISA,Me. Or mail chedl. money orDer.
Writl tor frM catalog.

CALL TOLL FREE .. • 800·647·1800

NltW MFJ·250 VERSAlOAD Kilowatt Dummy
Load lets you tune up fast. Extends nte of trans
mitter finals. Reduces on-the-air DRM.

Run 1 KW CW or2KW PEP for 10 minutes. 'll
KW CW or 1 KW PEPfor 2Q minutes. Continous
duty with 200 watts CWor 400 watts PEP. Com
plete with derating curve.

Quality SO ohm non-inductive resistor.
Oil cooled. Includes high Quality, industrial

creoe transformer oil (contains no PCB) ,
Low YSWR to 400 MHz: Under 1.2:1 . 0-30

MHz. 1.5:1 . 30-300 MHz. 2:1 ,~ MHz.
Ideal for tlSting HF and VHF transmitters.
SO· 239 COIX connector. venieo for salety.

Removable vent cap. Has carrying handle.
7-1/2 in. high. 6·5/8 in. diameter.

MFJ~ 300 Wand
1 KWlIUmmy Loads.

$6495 $2695

MFJ DUMMY
LOADS

• USES SINGLE
AAA CELL

• "OFF" RETURN S
TO NORMAL
TRANSCEIVER
OPERATION

• Size : approx .
2x1 .5xl .5

• WEIGHT :
3 .9 on .

• LOW LOSS
COUPLING TO
ANTENNA

Shipping included

Calif . r••idents add
8 .5% sales tax

HC-V220
HC-V 162.45

$"47.45

DEALERS
WELCOME

HC -1I2
$72 .45

M -SQUARED
ENGINEERING, INC.
1446 LANSING AVE .
SAN JOSE , CA . 95118
[4 0 8 12 66-9 214

-HC-V220 /
221 - 225

- STANDARD BHe
CONNECTORS

-DOUBLE BAND sc-v.HC-U2 .SINGLE BAND HC-V220

• BI -LATERAL PROTECTION AGAIN ST
ACCIDEN TAL TRAN SMIS')ON

FOR UP TO 5 WATTS

M2 ENGINEERING'S

VHF H.1. CONVERTERS

e HC- V
154 - 15 8
159 - 163

-HC- U2
460 -464
460 -484
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A lfred Fa n!, Jr. WB5WM
Applied Research Lawat~ies

ooסס1 Burnet Rd.
Austin TX 78758

A Three-Piece CPO
- battery not included

the negative terminal. The
curre nt dra in of the IC is so
small that there is no prob
lem with th is arrangement.

The circuit was solde red
directly to an IC socket and
the speaker. I cou ld have
soldered direct ly to the IC
pins , but ha ppened to have
a spare 14-pin socket in my
junk box.

I used two 100-0hm resi s
tors in parallel to produce
50 O hms A standa rd 51
Ohm resistor wou ld have
worked just as well, as the
maximum voltage fo r the IC
is 5.25 volts.

The schematic diagram is
sel f-exp la natory. Build it
and e nj oy! .

The coo itself was built
using 1 IC, 1 capacitor, and
1 speaker! The volume was
sufficient for our meeting
area and four Ocells wired
in series provided the re
quired 6 volts. Did I say 6
volts ? Oh, yes, not wishing
to build a S-vo lt power sup
ply (as required by the
Schottky IC) for the circuit.
I just used a voltage-divider
network consisting of two
resi stors wired in series with
the battery pack. One resis
tor was 10 Ohms, the o ther
was 50 Ohms. The 50-Ohm
resistor will fun ction just
like a miniature 5--vol t bat
tery. One end of the resistor
will be the positive terminal
and the other end will be

'"
•

du st ry. (How would you sig
nal an oncoming train that
a bridge was washed outf] It
was just as important that
the girls knew how to signa l
for help using Morse code.
Hence. our program on
emergency co mm unica
tions.

IP,.. 14l <--'j

-j) r-, e-, e-,

" v " J:""
c•

u u u u u u u
, lOOoD , ..". 11 <-,"",~ ---.J

Fig. 1. The simplest cpo. The IC is a 7404 low-power Scbou
ky hex inverter. C ;s a S. to 3(J..~ electrolytic selected for
desired pitch. The speaker is a 2-;nch, lj..Ohm unit.

,

Recently, I had need of
a code-practice oscilla

tor to teach a Girl Scout
troop how to properly send
the internationa l distress
signals . We had already
learned the emergency sig
nals for ground-to-air, rail
roads, and the truck ing in-
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MFJ KEYERS
Uses Curtis 8044 IC. Iambic
operation, dot-dash memo
ries, weight control, solid
state keying. RF prool.

-l)iJ, ~dojjw, " ~ ~. _ .. _ .

The MFJ·408 Delun Eleclronic Keyer se-es
iambic, automatic, semr.autonauc. manual. Use
squeeze, single fever or straight key.

Speedmettr lets you read speed to 100 WPM
Socket lor extemar Curtis memory, random

code generator, keyboard. Optional cable, $4_95.
Iambic operation with squeeze key. Dot dash

insertion , Semi·automalic " bug" operation pro
vees automatic dots alld manual dashes.

Dot·dash memo..,. se"-complellflg dots alld
dashes , I3mprool spacing. iostant start. RF proof.

Solid·slate keying: grid block, solid state smtrs.
Front panel conlrols: bnear speed. weight,

tone, volume. function switch. 8 to 50 WPM.
Weighl control adjusts dot-dash space ratio;

makes your signal distinctive to penetrate aRM ,
Tone control. Speaker. Ideal lor classroom
Function switch selects off, on, sem.autotatc/

manual, nee. Tune keys transrmuer lor tuning,
Uses .. C·eeh , 2,5 mm Jack fOf power (6-9

VOC), Optronal AC adapter MFJ·1 305, $9.95,
EggShell white, walnut sides, 8.2)(6 mcnes.
MFJ·4D6, 869.95 , like 406 less speecmeter.

... .." "

Mich . res, add 4%

2 loca tio ns open Ma n - Sa t
10 am ' t i l 6 pm

Thu rs & F riday 't i l 9 pm

IC25A·ICOM
S309.95

3TBA HUSTLER
$189.95

MFJ 989
$269.95

HD73 ALLIANCE
$99.95

ziocanons
1207 W. 14 M ile Road, Cla wson M I48017

313-435-5660
31155 Plymoul h Road, Li'oIon l. M1481 50

31 3-522.4232 .... 111

Free UPS sh ipping

on orders o ver
$100.00

HAM
SHACK

$KENWOOD

R.L.DRAKE

t ~IICOM I

1fi1r,.EN-TEC
'\l&~@(]J)
MFJ AND MORE!

CALL FOR QUOTES

RSE
- ~-O - ·.'Yf. .. _•.. -, . ~ .., ~ .

New MFJ·401 Econa Keyer • gl~es you a
rel iable, hili feature economy keyer for squeeze,
single lever or straight key.

Has sidetone, speaker, volume, speed, internal
weight alld tone connors. sees iambic, auto
mate. semi-automatic, manual. Tune luncllOn_
Dol-dash memories. 8 50 WPM -o-- lED. Use
9V battery. 69 VDC, Of 110 VAC wll ll opl lonal
AC adapter. MFJ-1 305. $9.95. 4x2x3'!:" .

Reliable solid stale keying, Keys vlrtualty all
solid state or tube type transmitters,

The Model 973A
Military Time Format
Wall Clock
by Benjamin Michael
Industries, Inc.

Introducing•
ss 00 '

23 01 '
~ 01

21 03 c

10 04
OS

, re '"
t7 07

) 6
15

- lj;08r

14 13 11 10
11 J;Z ~

•

By popu lar demand Ber uarnm M,cnaet
Ind ustr ies introduces the newest addi tion
to II'S line ot pro fession al quali ty Military
TIme fo rm at crocks. The Model 973A
featu res quartz . c:curac:y and a huge 12"
dial whlcn allows excellent vlsa blli ly even
In large rooms Th iS Uni t IS per tect lo r
noscuets. com mwncancns rooms, fli ght
operations c ruces. anywhere that mili tary
time IS requuee lor accurate, non
amb.quoos. logging or contro l,

A unique. intelilgeni ly designed dial
Simplifies the clock l ace and helps
eli monate toe mterpretauon errors etten
associated wltn 24 hour cicces Banery
opera tion eliminates the need fo r an
unSlgntly power cord and, more
importantly, crovrces Immunlly to power
line failures

, ""

OlciUalor:
Aceutac:y:
Pow..- Sourc:e:

Specifications:
Form.l: 24 Hour Mili tary (973A)

12 Hour (972A)
32 768kHl Quarll Crystal
15 sec/ montn Max Error
A songle C cell WIll
operate nus Instrument lor
over one year

Dlmenlionl (nOmInal)
Dlameler 12 mcnes
Deplh I 'Y. mc nee
Mil itary Time lormal w ,ll c:loc:k
Price $59.95
plus $3.00 shipping
single prece Quanllty
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Don H. Crou W3QV(
RD 6, Sc.lIfe Road
Sewickle y PA 1514 J

Bert C De Kar VlJDPB
PO Bo. 137
Lynden, Ontario
Canada LOR 1TO

Coherent CW for VHF
- will it work?

Fig. 1. Block diagram of the Pet it fi lter (o riginally appeared in QST, Ma y, 1981).
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Let us make a simpli fying
a ssumpt ion (no t ex act ly
true) tha t the methods of
modula tion and detec tion
would be the same for ei
ther wide- or narrow-band
width communication a nd
tha t the ba nd wid th re 
quired is the sa me as the
bit s se nt per second . Curi
ous ly, 10 kHz complete ly
fil led for one second with
10.000 bits of informat ion
(as in a packet) would trans
mit exactly the same num
be r of bits as 1,000 separa te
cha nne ls, eac h 10 Hz wide
a nd each transmitting only
10 bits during the second
(as in CCW). Noise power o n
each cha nnel is proportion
ate to cha nne l bandwidth.
So, for t he same signa l-to
noise ra tio , each narrow
band signal using one milli 
wa tt would do as well as the
packe t tra nsmitter using 1
Watt . All the na rrowband
sta tio ns togethe r wo uld use

a complete ly opposite ap
pro ach may be better. Sup
po se that we would prefer
to get maximum ra nge or
highest intel ligibil ity for on
ly a brief message or one
th at m ight just as we ll go
slowly. This cou ld be, for in
sta nce , where the mo st im
portant information migh t
be evid ence o f contact
through ca ll letters a nd a
signa l report.
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COHt: RU. T ' '' '''OOW
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To ou r knowledge, the
a pplica tion of a ll of these
technologies has not been
made to VHF co mmunica
tion , but some of the m may
hol d promise for importan t
future advances a t these
higher frequencies.

Why Na rrow Bandwidth
a l VHF!

The use of FM a nd the
promise of packet cornrnu
nication of dig ital informa
tion at high speeds has
drawn attent ion to the ad
va ntages o f the wider band
widths ava ila ble at VHF.
But for some a pplications.
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Interesting technica l by
products have been the de
ve lopme nt a nd use of the
Petit filter with readi ly ad
ju st ab le narrow ba nd 
widt hs. the produ ction and
use o f high-q uality frequen
cy synthesize rs. a nd major
adva nces in freq uency sta
bi lity . along with grea tly im
proved me thods of freq ue n
cy measuremen t. Anothe r
importa nt factor is the use
o f kevers with preci sion
timing a nd phasing for each
bit o f each Morse e leme nt,
using e ithe r t he Accu-Keyer
or specia l compute r keying
programs.

r r
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The so-ca lled system of
"co he re nt CW." wh ich

is actu al ly a form of
matc hed filte ring with ex
t remely narrow ba nd 
widths, has been applied to
the high-frequency spec
trum a nd sho uld ha ve inter
esting VHF applications. In
formation is typically com
mun icated at a bandwidth
of only 10 Hz, result ing in a
rema rkably high signal- to
noise ratio . Successfu l con
tacts have been carried on
at low power leve ls (such as
1 Watt) on 80 meters a nd
ove r long di stances (Cal ifo r
nia to Asia ) on 20 meters.
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The selectivity cu rve of
the Petit filte r is shown in
Fig. 2. It does have side
lobes that a re still fairly
high, al though they remain
qu ite close to center fre
quency. These side lobes
might be di minished o r
el imi nated by using other
kinds of fil ters o r by modi
fying the Pe tit filte r. They
a re part ly the consequence
of the assu mption in the de
sign of the Petit type of fi l
ter that the Mo rse d ig ital in
fo rma tion is In pulses with
zero rise a nd fa ll t imes-an
inacc u rate assumption.

Bandwidth may be ad
justed easil y by c ha nging
the sampling t ime interva l.
For insta nce, t -second dot
inte rva ls will produ ce a
ba ndwidth of onl y a bou t 1
Hz, pulling signa ls o ut of
t he noise in a mo st impres
srve manner.

Signa I-to-Noise
Improvements

Some ta ped sa mp les of
80-me ter signa ls recei ved
by W3QVC a nd la b tests
by W 7GHM usi ng the Pet it
f ilte r a re availab le for
loa n/pu rchase/copy from
W3QVC at a minimal cost.

O n a n abstract numerical
basis, signa l-to-noise ratio is
inve rsely proportional to re
ceiver bandwidth. Thus, a
'lfj-Hz-wide channel would
give a signal-to-noise power
advantage of 210 times (23
dB) compa red to a 21ClO-Hz
c hannel (a typical band
width fo r SSB voice com
mu nication).

In practice, the human
ea rs and bra in a llow a de
gree of concentration on
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tions on both transmitter
and receiver. This not only
ensu res close tolerance in
receiver tuning (with in 1
Hz). but also close syn
chronization between reo
ceived digital pulses and fil
ter pulse sampling . A con
trolled-pu lse re pe ti tio n ra te
is not sufficient to ho ld this
sync hro niza tio n; the phas
ing of the time sampled by
the fi lter must a lso be ad
justed so tha t the transmi t
ted signa l is framed within a
" window" opened to each
signal pulse . Ten phasing
sw itc h po sit ions allow ad
justment of the fra ming in
1O-ms steps. Initial ad just
ment is made by listening
fo r the c lea rest rece ptio n of
a series of tra nsmitted dots.

4. Eac h 1DO-ms window
o pe ning is the resu lt o f a n
in tegra ting ci rcu it in eac h
fi lte r c ha nne l. The integrat
ed ou tput is reme mbe red
fo r the ne xt 100 ms by a
sa mple-and-hold ci rc uit.
The latter either sets the
le ve l of a tone modu la tor
fo r a udio readout or else
c rosses a threshold fo r d igi
tal detection. At the e nd of
the 1ClO-ms interva l. the o ut
put of t he integrator is
dumped by a s ho rting
switch so that the next sam
ple can begin . Note that the
tota l independence of each
sampling time interval dis
allows the " ring ing" so
common to very selective
bandpass filters . Ringing is
a condition of slow buildup
and decay that can make a
Morse signal sound so
mushy as to be unreadable.
The Petit filte r is immune to
ringing.

Fig. 2. Petit filter response curve(originally eooesred in CQ,
June, 1977).

The Petit Filte r

The Pe t it filter re fers to a
de sig n by Ra y Pe t i t
W7G HM. Although t he de
ta ils of its c ircuit are de
scr ibed in the bib liogra phy
at the e nd of this a rticle and
wil l not be repea ted here , a
block diagram is shown in
Fig. 1 . The fi lter has severa l
d ist inct fea tu res:

1 . It ope ra tes nea r ze ro
beat . Usua lly the filte r bfo
is at 1 kHz and it tunes to a
rece iver signa l ou tput ve ry
close to 1 kHz.

2. Two f ilte r c ha nne ls
a re used with a 9O-deg ree
phase difference between
them . This quad ra ture phas
ing is necessa ry because
near zero beat there is a l
ways the possi bili ty tha t
output in o ne c ha nnel
a lone might be in such a
phase as to give almost no
output . In that case, the
quad rature channel output
would be nea rly maximum.
Adding the two channels
ensures an output when
ever a signal is really pres
ent. The phase shift be
tween the two 1-kHz-filter
bfo signals is obtained by
properly dividing 4 kHz by 4.

3 . Matching is achieved
by using a high-preci sio n
secondary frequency stan
da rd to control all func-

matc hed to decip her t he
d igital message .

Desp ite the ti tle of "co-
here nt" CW, the re is no way
to preserve the phase co
herence between the tra ns
mitted and rece ived waves.
Io no spheric o r tropospheric
media a lways cause some
phase di stu rbances . The
true e ssence of CCW is in
the use of a matched filter .

At code speeds used by
amateurs, bandwidths of
matched filters can be ex
tremely sma ll. Typical dot
lengths are a tenth of a sec
ond, producing about 12
wpm code speed. A Petit fil
ter matched to such a signal
has a 3-dB bandwidth of on
Iy 9 Hz . This allows for an
outstandingly good signal
to-noise ra t io .

Thus, neither method has
an inherent advantage in
bits of information per unit
of transmitted energy. So
our choice will be made by
whether we prefer speed at
higher power or slowness at
lower power (o r perhaps
greater range at the sa me
power, at the sacrifice of
speed).

We sho uld note that if
the total time is minimally
used by packets or if the
total frequencies are mini
mally used by lower-power
narrowband signals , the
chances of interference to
either mode by the other
mode in the sa me frequen
cy ra nge a re very slight.
Eac h tends to be immu ne to
the other. (Th is will no t ap
ply, o f course , if some
greedy DXer tries a kilowa tt
o n CCW!j

1 Watt-or if we preferred
to use only one c ha nne l, we
would use the same total
amount of e nergy by tak ing
1,<XXJ seconds to send the
same message!

If the timing of the Morse
transmitter is precisely con
trolled, it will be sending a
serial stream of digital in
formation in classical bina
ry form . Then a receiver can
be constructed with a filter
and detector carefu lly

The Na rrowba nd
Matched Filter

We us u a l ly thin k of
Morse code in terms of dot
a nd d ash pa tterns, each a t
tached to a particu la r let
ter, nu mber, etc . But Morse
can be just as well con
ceived as a digita l syste m
based on an "on" ( = one) o r
" o ff" (= zero) condition
duri ng a series of equa l
time interva ls. Eac h time in
terval wou ld be the le ngth
of a dot . A dot is a sing le
one. A dash becomes three
consecutive ones . A space
within a character is usually
one zero, between charac
ters is three consecutive ze
roes, and between words is
se ve n consecutive zeroes .



the single tone of a CW sig
nal that is the equ ivalent of
a much narrower band
width than the wider fi l ter
would indicate alone, This
effect has varying evalua
t ions. One estimate (Wood
son, Q5T, M ay, 1981 ) is that
"this skil l is worth at least a
6-dB margin when using a
2300-H z f ilter QRM, how
ever, is often a confus ion
fac tor and therefore cau ses
more degradation of copy
th an an equivalent amount
of random noise. These psy
chological factors are diff i
cult to quantify, but prob
abl y redu ce the advantage
of CCW over ordinary CW ,"

Wood son th en g i ve s
comparisons of CW and
CCW at different power lev
els in 14-MHz communica
tion s in 1975 between
JR1 ZZR and W6BB. Both
modes were taped simulta
neously on sepa rate stereo
channels and each channel
was played back to fou r
mod erate ly experien ced
CW ope rators. The conclu
sion saw "an est imated
13-W CW signal as equiva
lent to a 0.1 -W CCW signal
in communications effec
tiveness, or a 24-dB supe ri
ority for CCW." (He should
have said " 21 dB" for tha t
power gain. I

The taped labo rato ry ex
periments of W 7GHM ind i
cate that a CW signal 5 dB
below the white noise level
using a Sao-Hz filter is just
barely audible and only oc
c asional ly readable. Th e
addit ion of a 1D-Hz-wide
Petit filter brings it to an
eas ily copied level at what
Petit describes as a "s ignal
to-noise rat io of 12 to 15
dB."

When Petit then drops a
signa l 14 dB below the
noise and changes his filter
to only 1-Hz bandwidth, the
results are truly astonish
ing. The signal goes from
comp letely lost in the noise
up to 15 dB above the
noise-a gai n of 29 dB!

Frequency Stability

A narrowband system
can work only if i ts overall
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frequency stab ilit y is within
its bandwidth. Channels 10
Hz w ide will tolerate errors
of only a few Hz. Two fac
tors affect frequen cy stabil
ity: (1 ) pha se changes due to
vari ations in the propaga
tion characterist ics of the
med ium through which the
wave is sent, and (2) the ac
cu racy of the frequency
cont ro l systems for the
transm itter and receiver.

Phase c hanges during
propagation set an almost
abso lute limit to the nar
rowness of the bandwidth
that can be used, How
cou ld we imagine, for in
stance, that a V HF signal
broadly modu lated by t he
undulations of aurora re
fl ection could be conta ined
within a 1D-H z channel?

So far we do have some
experience with CCW in
long-d istance HF commu ni
cat ion. W oodson says: " Fo r
14-MHz signa ls, motion in
the F layer typi cally pro
duces 2 or 3 Hz of phase lor
frequen cy) modulat ion for
a JA to W6 path. (We have
also observed what appears
to be propagation ti me de
laysunder poor band cond i
t ions.)" Woodson goes on
to specu late about VHF ap
plications: "CCW might be
used for EME comrnuntca
tion, but t he problem is
com p l icated because of
lunar-motion Doppler ef
fects. One might need a
computer to calcu late the
frequ ency at which the sig
nal is expected to return."

A more practical so lut ion
to the Doppler prob lem
with sat ell i t e repe aters
might be reached through
tight ph ase-locking to the
satel l i te beacon signal, fol
lowed by computerized se
lection of the receiver fre
quency for a given transmit
ter. Even thi s would invo lve
the solut ion of a complex
puzzle.

VHF experimenters wi ll
have to discover what at
mospheri c conditions will
al low the pr actical app lica
tion of CCW to the VHF and
UHF bands. Exactl y what

phase shif t is introduced in
t ropospheric propagation?
Can frequency modulat ion
be confined to 2 or 3 Hz?
On what band s, und er
which ci rcumstances?

Quest ions li ke the se,
with answers not yet avail 
ab le, determine t he ulti
mate possible narrowing of
bandwidths, But the picture
is less cloudy, indeed hope
ful , when we cons ider the
area of equipment frequ en
cy control,

Secondary
Frequency Standards

The accepted frequen cy
ac cu ra cy fo r HF CCW
equipment is one part in ten
to the seventh power. Thi s
allows for an error of not
more t han 1 to 2 Hz in ei
ther t he transmitter or the
receiv e r - adequate f o r
1D-Hz bandwidths. The re
quired precision is met by
c a r e f u l l y con stru cted
room-temperature oscil la
tors with temperature com
pensation through suitable
capacitors across the crys
tal.

VHF CCW ca lls for at
least an order of magnitude
of improvement in frequen
cy accuracy, Frequency
st andards dependabl e to
one part in ten to the eighth
are not so simple. They use
excel lent crystals and both
crysta l and osci llator are
enclosed in two concentri c
proportionately tempera 
ture-control led ovens. The
one ray of hope for am ateur
use of these standards is
that they are available on
the surp lus ma rket from
t ime to t ime, cu rrently cost
ing about $75.

The setting of the exact
frequency of such a stan
dard is also a prob lem - but
not unsolvable. HF propa
gation phase shift makes
WWV unusable for most
people for standardizing
frequency to better than
one part in ten to the
sevent h. Higher accurac ies
can be obtained from one
of th ree comparisons: (1)
with WWVB at 60 kf-tz . (2)
w ith Loran C at 100 kHz, or

(3) with TV network color
burst signals.

Comparison With
Primary Standards

Don Gross has developed
a receiver that allows the
signal from WWVB to gate
a frequency counter. The
frequency of his secondary
standard is multip li ed by
ten , result ing in a 10-MHz
wave to be counted , By us
ing 100-second gate t imes,
his standard can be mea
sured to parts in ten to the
ninth, Counting errors are
typically only 1.4 digits (or
1.4 parts in ten to the ninth)
during the midday hours
w hen 6G-kHz propagation is
most sta ble. The addit ion of
a vol tage-variable capac i
tor to the frequen cy stan
dard allows easy tri mmi ng
adjustm ents to a part in ten
to the ninth. Drift is so slight
that suc h trimming is need
ed only two or three t imes a
week .

Such high acc uracies are
possible when WWVB is re
ceived on a good bal anced
and shielded loop antenna
and when t he rece iver
ba n dw idt h i s n arr ow
enough to provide a good
signa l-to-no ise ratio. The
Gross receiver conve rts the
6O-kHz signal to 1.11 kH z,
where it passes t hrough an
N-path f ilter on ly 0.1 Hz
wide. It is then re-converted
to 60 kl- iz . limited and zero
crossing detected , then fre
quency div ided to prov ide
the counter gate control.
Both the down- and the up
convers ions use heterodyn
ing frequ en ci es derived
from the secondary sta n
dard.

Bert De Kat has devel
oped an effect ive and f airl y
simple method of measur
ing frequency by using Lor
an C. He uses a switch-con
trol led frequen cy-di vider
system to deri ve from his
sec onda ry sta nd ard the
pulse repeti t ion rate (PRF)
of any Lo ran C sta t ion (This
d ivider is derived from Fig,
7, Burhans, 73, M ay, 1978,
ignoring the slave w indow
timer. ) He sets his PRF to
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every reason to consider
the possible usefu lness of
CCW in the VHF range.
There is plenty of roo m for
new experiments! •
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CCW is the Accu-Kever de
scri bed in m any issues of
the ARRl Radio Amateur's
Handbook . The o sci ll ator
pa rt of this kever is e li mi
nated . A 100H z sq ua re wave
derived from the frequency
standa rd is connected in its
pl ace. This same 10 Hz is
sent to the clock input of
two D flip-flops : The Q o ut
put of one of these goes to
the dot input of the kever:
the Q output of the o the r
prov ides the dash input .
The padd le (prefe ra bly a
d ua l sq ueeze type) con
nects to the D inputs of the
flip-flops . Debouncing can
be arranged by connec ting
a res isto r from each padd le
output to the kever po sitive
voltage and a capacitor
f rom each pa ddle t o
gro und CMOS versions of
the Acc u-Keyer a re easi ly
construc ted and they are
adva ntageous. The result o f
this ci rc uit mod if ication is a
kever t ha t follows the
desi red CCW timing cycle
to perfect ion .

Compute rized keying is
becoming increasingly pop
u lar. Some commercia l key
ers can be modified fo r the
external timing and phasing
requ ired for CCW; others
cannot. W3QVC had hoped
tha t his M-80 Morse pro
gram for his TRS-80 wou ld
be adaptable to CCW. Al
though its keying speed can
be fine tuned , its phase can
not be linked to the second
ary freque ncy standard . As
a result. with muc h that ha s
been learned from volume
4 o f t he D isassembled
Handbook for the TRS-80
mentioned in the bibliogra
phy. he is encouragi ng ly en
gaged in the prod uction of
a machine langu age Morse
progra m fo r t he TR S-BO (ei
t her Mode l I o r Mode l III )
that can use external clock
ing derived from his fre
quencv standard .

Conclus ion

CCW is just beginn ing to
make its mark in amateur
rad io communication. With
all the tec hnological ad
vances now at hand. there is

coincide with the nearest
sta tio n and uses th is loc a l
ly-der ived signa l to trigger
his osc illoscope. A broad
banded 1DO-kHz shie lded
loop and amplifier provide
the loran C signal to be dis
played on the scope. By
switc hing to a one-digit mis
count in the divided tre
q uencv. the position of the
di splay ca n be slowly
moved ac ross the sc reen
until it reaches a suitab le
spot; the count is then cor
rected and the wavefo rm
stays in position. By using a
high-grade oscilloscope, it
is possible to expand any
sm all po rt ion of t he
100 -kH z w a vef orm . By
choosing the third zero
crossing of a pu lse being
built up. it is easy to keep
track of the le ngth of time
that part of the wave moves
across a measured part of
the screen. This info rmat ion
can be used to measu re the
phase drift of the seco ndary
standard . This measu re is
highly accurate. since the
chosen pa rt of the wa ve
form is pu rely grou nd-wave
and therefore stable in its
propagation. Frequency is
readily measured in parts in
ten to the ninth or better.

O the r methods of precise
freq uency me a surement
are covered in the bibliog
raphy.

Kevers

The kever that lends it
self especially well to the
timing requi rements of

frequency Synthesizers

Since every freq ue ncy
and timing element must be
acc ura te ly controlled , high-
quality frequency synthe
size rs are important . Ray
Petit has don e o utstandi ng
wo rk in thi s di rect ion. Al
though the bib liog rap hic
references to his synthesiz
ers do not represent his la t
e st deve lop me n ts , t he y
show exam ples o f exce ll ent
equ ipment that can be used
to tu ne in e ither 1DO-Hz or
10-Hz increments , al l
phase-locked to the second
ary frequency standa rd .

'iO
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Michael Windolph wuoex
218 W. 2nd Street
ChaskoJ MN 55318

Electric Health •via Negative Ions
- combatting an invisible menace

Inside the ion generator. Old hair dryer [without heat ing
elements) is used to d isperse ions.
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Complete negative-ion producing and sensing system.

•
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for every four negati ve ions
there are f ive posit ive ions.

These positive ions in
some way seem to increase
the serotonin in the blood.
This is a hormone whose
properties are just now be
ing invest igated . Al ready
we know serotonin has a
great deal to do with our
nervou s co nd iti o n, ou r
moods, etc.

Be f ore t he il l wind s
come, t he positive ioniza
tion of the air inc reases
over 3000% . I t'sno wonder,
then. that people can be af
fected. Doctors in Israel

mind, but in ot her countries
suc h as Germany and Isra
el. they have long been re
lated to bad winds, the
Foehn in Germany and the
Sharan in Israel.

Scientists hav e fou nd
that these ai r masses pro
duce measurab le changes
in our bloodstream. And
they believe they hav e
found out how.

It seems that even before
these winds sweep across
an area, the positive ioniza
tion of the ai r increases
enormously. In normal air,

toms in weather-sen sitive
people.

In ou r count ry, these
symptoms have long been
considered purely psycho
logical. o r just in one's

Sc ient ist s st udying " il l
winds" have unearthed

some am azing facts. First of
all, there really are il l w inds,
ai r masses that p roduce
nervous and physical svrnp-
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from your knowledge of
vacuum tubes, a negat ive
charge on the grid of a tube
prevents current f rom fl ow
ing in the tube. In this cir
cuit the grid is connected to
a p ick-up plate so me five
inches (1 3 em) in diameter.
W hen th is plate is in a nege-

Fig. 2. Negative-ion generator.
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Inside the electroscope.
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Outside view o f electroscope.
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which ions we have gen er
ated, if any.

The Negative Electroscope

Fig. 1 show s how to build
a simple negative electro
scope which rea cts to a
concentration of negat ive
ions. As you may know

rise of severa l companies
producing negative-ion gen
erators, o n the theory that if
we can change the io n bal
ance in our living or work
ing envi ronment to favor
the negative-ion concentra
t ion, it w ill result in better
feelings and better work, as
wel l as help puri f y the air.

Most of these co mpanies
are really trying to give us
something for our money,
but som e do it better than
others. Some ion generators
prod u ce most ly ozone,
which is not the negative
io ns we want; in fact, it has
been found detrimental to
health.

So. although we can pro
duce our own negative ions,
we need a method of de
tecting these helpfu l ions.
W hat we need is a negat ive
electroscope. You may be
familiar w ith electroscopes
used in high-school science
classes, two-leaf affai rs
made of thin foil wh ich sep
arates when electrostatical
Iy charged . The difficulty
w ith these is t hat they w ill
react to either a positive or
a negative charge. So we
still are in the dark as to

Later in thi s article I will
detail how you can build
your own negative-ion gen
erato r. But f irst we shou ld
have a way of tell ing wheth
er we are reall y getting neg
ative ions o r positive ions o r
just ozone. We can't see
any of these. Ozone we can
detect if our nose is in good
funct ioning condition, but
on ly o ur moods could tel l
us whether there are too
many positive io ns in ou r
environment.

, ,.,
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often treat the nervous and
physica l a ilments of thei r
patients at these t imes by
drugs that inhibit the action
of serotonin, with almost
magica l re s u lt s; moods
change dramatically.

In our cou ntry, we also
have such il l winds: the Sa n
ta Ana in California and the
Chinook of t he Rocky
Mountains. You have per
haps experienced the exhi l
arating effects of the air at
the seashore, near a water
fall , o r in the mounta ins. In
suc h places, the negative
ions predominate.

As we become more and
more "civilized," we al so
live in more completely air
cond itioned environments.
Th is air-conditioni ng not
only wa rms o r cools the air,
it o ften depr ives it of most
of its negat ive io ns. Ai r pol
lution outside our ho mes
has the same effect. Tobac
co smoke, besides being o f
fens ive to many noses, also
depletes our work ing and
liv ing envi ronments of neg
ative ions, the reby adding
to our nervo us tension, so
we pull out another ci ge
rette. compounding the
felony .

The mood we are in while
we work is important. The
Federal Av iation Adrn tnl
st rati on is even studyi ng the
possibility that the imbal
ance in positive/negat ive
ion concentration in cock
pits may contribute to p ilot
error, resul t ing in danger
ous situations for all on a
flight.

This new knowledge of
our envi ronment and how it
affects us has promoted the

Fig. 1. Schematic of negative-ion-sensing electroscope.
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when you open the back of
your TV set, the best advice
is: Don't! And the next best
is: Know what you are doing
and be careful!

The capacitor I used to
store up the 6-kV charge
was the 0015-IJF capacitor
that came with the bug
kil ler. To build a better
cha rge, a higher capacity
could be used here (but be
su re it is a high-voltage
type). With the 6 kV, I had
some trouble with arcing
and corona discharge at the
tube socket. The 10M res is
tor helped reduce this, and
some anti -corona spray
made it manageable . The
corona di scharge usually
produces positive ions , so it
is undesirable .

I first made the negative
d ischarge element a point
(a filed-down iron nail), but
later added so me extra
points to increase the dis
charge. Perhaps you would
like to use a piece of copper
mesh suc h as is used in
cleaning utensil s. In any
case, try to shield this in
some way or keep it out of
reach of childre n.

I found the 6-kV bug
ki lle r transfo rme r had
enough space to wind a few
extra turns on, to light up
the filament of the 2AV1.1f
you can't do this or decide
to use another rectifier, a
separate transformer co uld
be used for the filament.
One advantage to using a
high-voltage diode would
be the saving of thi s extra
transformer.

I also enclosed in my box
an old ha ir-dryer blower
(the heating element had
bu rned out). In series with
this I connected a lQ-W re
sistor to slow it down a bit.
In this way I had a slight
breeze blowing up out of
the ionizer to di sperse the
negative ions generated .
But thi s is a refinement that
may not be necessary.

"An ill wind blows no one
good" says an old adage.
Bui ld this ionizer and be
prepa red to combat this in
visible menace.•

ionizer (Fig . 2), I bought a
surplus 6-kV transformer,
formerly used for a bug
killer. If you have an elec
tron ic background and
don't mind the size of your
io nizer, there is an alterna
tive to a high-voltage trans
former. If you have an old
work ing TV set, you co uld,
with some wiring changes,
bring out the negative high
voltage lead of your TV ffv
back power supp ly and use
it to generate your negative
ions. The anode lead going
to the picture tube is posi
tive. In front of the ordinary
TV set you will find an over
abundance of positive ions .
Perhaps this is partly the
cause of our moody reac
tion to te levision!

1 used an ord inary lAVl
tube fo r rec t ifying t he high
voltage. If you have some
very high-voltage diodes,
these could be used, but
they are not as tolerant of
sparks and corona di s
charge as tubes are .

Build the whole ionizer in
a wooden or plastic case or
insu late heavily - five or six
kilovolts is lethal ! The extra
lO-megohm resistor (actual
ly three 3.5M resistors) is in
the pos itive lead to ensure
that anyone coming into ac
cidenta l contac t with the
cathode, or ne ga tive-ion
lead, will not be seriously
shocked . According to
Ohm's law, this 10M resis
tance would allow about
0.7 mA of current to flow .
You probably get much
more than this in the thou
sand-volt shock you get by
walki ng across the carpet
and touc hing someone.

Despite this 10M precau
t ion, shield the nega tive-io n
point or cluster as well as
possible from prying fin
gers. Be sure to keep the
whole apparatus o ut of
reach of c hild re n alto
gether. The shock that one
can get from this ionizer is
not se rio us but could easily
produce a jerk of the arm
tha t could upset and knock
down the ionize r with more
serious consequences. As

socket to the back of this
plate . I d idn't use an isola
tion transformer as only the
plate connected to the grid
can be touc hed from out
side, and it has only the
voltage of the surrounding
arr.

Usually the neon bulb
will be on because the or
dinary air conditions are
positive, which allows some
plate current to flow .
Touching the plate will
sometimes cause the neon
to go out, but more often
than not it will light bright
er . You can expe riment with
this electroscope by comb-
ing you r hair and bringing
the comb next to the plate
or wa lking across the carpet
towards the plate. As you
will find, most of the static
charges produced are of a
positive polarity and will
make the neon glow even
brighter.

The Negetlve Ionizer

To bu ild the negative

Send for FREE sample copy today.
Please write to:

MONITORING TIMES
140 Oog Branch Road
Brasstown, N.C.2B902

There's an adventure- w a it ing 0 1
your fmgert ips. Tune in d rug
smuggling co mmunica tio ns. spy
ne tworks , Space Shuttle support
broadcasts . m ilita ry ond 9Overn·
men! oir-to-q round radio , pirote
and cland est ine transmissions .
ship- to- shore link s · ·ond much ,
much more.

Published Bi·Monthly

Toke charge of your seen
ner or short wove receiver.
learn where to look and
when to listen with help
from MONITORING TIMES .
the only broad-spectrum
publication written for
serious listeners .

ttve field (negat ive ions pro
duce a negative field), it
places this negative charge
on the grid of the tube and
the neon bulb in the plate
circuit goes out. showing
that current in the tube has
been cut off by a negative
charge on the grid .

Any triode tube may be
used , or a multi-element
tube with the screen grid
connected to the plate (ig·
nore other elements except
filament , c a t ho d e, and
grid). If the cabinet is made
of wood or plastic, you
don't need the iso lation
transfo rmer. But be ca refu l
that no high voltage is on
any externa l surface.

I found an aluminum
plate from a discarded per
colator to be about the
right size. I mounted the
neon bulb (with its resistor)
in the ready-made hole in
the center of this plate.
Then it was s im p le to
mount a small filament
transformer and the tube
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7dB GAIN
HIGHEST GAIN
2 METER OMNI
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VoIORK MORESTATIONS
ELIMINATE NOISE
LIGHTNING Pfl lTECTEO
A(;C£SS MORE REPEATERS
ASSEMBLE EASILY
INSTALL QUICKLY
ACOMPLETEANTENNA
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600.000 HAPPY USERS
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ARX-2B 134 -164MHz
ARX·22OB 22O·225MHz
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THE ANTENNA COMPANY
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BROAD BAND ~~L~toN'S
FOLDED DIPOLE ~~_~~L

B & W's Broad Bond Folded Dipole covers a ll amateur
bands including the new 12. 17. and 30 meter bands,
Also covers CAP frequencies. MARS. Military or any
frequency from 3.5-30 MHz. BeIng used throughout the
world I Total length only 90 fee t long-sprea der sp acing
19 inches. SWR-Iess than 21 from 35 - 30 MHz. Rug ged
construction for long life. Can be installed a s a flat top
inverted "V" or sieper. Also a va ilab le for 2-22 MHz.
Power handling cocoonuv 2 KW-4 KW PEP Supplied
comp letely assembled with RG 8 type cable with 50
239 connector, Terminated with PL·259 connector on
each end. Patent Pending.
Price $149.50
Ca ble available in the following sizes:
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50 ft. $26,00
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The Very, Very Best CW Filter?
- costs under ten bucks

Fig. 1.

W ith dozens of pub
lished designs fo r

audio filter s, and wit h
thousands of electronics
engineers sitting around sip
ping w ine a nd adm iring
their dip lomas, however in
the name of Hiram Percy
Maxim do a co uple of
kitchen-table tinkerers get
off cal l ing thi s " The Very .
Very Best CW Fi lter"? What
makes this o ne worth your
attent ion?

W ell . for openers, we've
got four aces:

"'I'\I T

,.,

•,

• It works. (S licke r than a
poli ti ci an on the day before
election.)
• The price. (How does
less than $10 sound?)
• Adjustable bandpass.
(Cont inuously adjustable
fro m less than 30 Hz to full
open. That represen ts a Q
of 25 down to a Q of
nothing.)
• It's simple. (You can
bu ild it in less than an hour.
You don't have to under
stand - just fo llow the pic
tures and the instruc tions.)

Y<lLU M E

So if you' re t ired of
crack les, po ps, roars, whis
tles, and worse yet, inte rfe r
ing sta t ions , th is is the
gadget for you. You can
dial them out a lmo st like
magic!

The filte r uses on ly one
in teg rated circ u it , t he
LM-324 quad op a mp,
which is ava ilable at Rad io
Shack for about S1.50. Also
requi red are some resistors
and capaci to rs, a speaker,
and a power supply (ba t
teries will do). If you'd
rat he r trave l by Cadi llac
t ha n ska te board, add a
phone jack and construct a
power supply as shown in
Fig. 3.

The design is nothing
new-as a matter of fact, it
is based on a filter design
shown in the spec shee t for
the lM-324. We have added
to the des ign to provide fo r
a n adj us ta b le bandpass,
and we have tried to write
simple directions for con
struc tion . Those who a re ex
perienced builde rs are not
like ly to need o r follow our
instru ct ion s, so we are
writ ing for the person who
has never, eve r even seen
an integrated circuit.

Decisions,
Decisions, Decisions

OK, if you are convinced
that you can live no longer
with Q RM and Q RN, it's
time to make some dec;'
slons.

(a) What kind of cabine t?
How about a ciga r box;
maybe a small plastic box;
or try one of tho se sma ll
metal ca rd-file boxes from
the sta tionery counter at
wccrco.

(b) Chassis- Ex perienced
bu ilders will probably use
perfboard or printed cir
cu its, but beginners will
probably do better with a
sma ll piece of plywood,
about 3" x 5". Use small
nail s for term inals or tie
points, preferab ly so lde red .

(c) Power supply- The
opera ting vo ltage can be
anyth ing from 5 to 14 volts.
The unit draws 120 mA at 9
volts . An ordinary 9-volt
transistor radio battery will
give about 4 hours con
tinuous se rvice, but four C
o r 0 cells in se ries will last
seve ral hours longer . {later
we will disc uss the e li mina
tio n of the tra nsistor post
amp lifier. Without the tran
sisto r, the unit draws o nly
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enough to be heard d early
f rom a distance of 10 to 15
feet. (Remember the weak
signals sound just as loud as
the st rong ones.)

Using the Filter
Connect the input of the

filter to the phone jack or
externa l speaker connec
tions of your rig. Turn Rl to

Design Notes
Desired Center Frequency

Component 110 Hz 816 Hz 850 Hz 1020 Hz
A4, A6 56k 51k 47k 39k
R2 (A4 x 1.5) 82k 75k 12k 62k
R3 (A4f623) 91 82 75 62
A5 120k 100k l OOk 100k
R7 (A4 x 3) 160k 1SOk l SOk 120k
~ lOOk 100k lOOk l OOk
R9 5.6k 5.6k 5.6k 5.6k
(Computed to nearest standard values-A4 and A6 are con
sidered critical. Other values may vary up to 25%.)

PARTS LIST
(All resistors '/. W.tt)

Fig. 2.

Rl SOk Ohm to l OOk Ohm variable resistor
A2, A8 l OOk Ohms
A3 100 Ohms
A4, A6 56k Ohms
A5 120k Ohms
A7 l OOk Ohms
R9 5.6k Ohms
Al0 18k Ohms
All SO to l SO Ohms (see text)
A12 500 Ohm variable resistor
Cl,C2 .1 uF
C3 10 uF
C4 1000 uF
01 2N2222 or equ ivalent NPN transistor (see text)
lel lM-324 quad op amp integrated circuit
Sl Double-throw, double-pole slide switch
Small speaker
Battery (see text)
For optional power supply see Fig. 3.
IG socket t a-ptn wire wrap

The LM-324 filter pro
duces reasonable volume
into a sm a ll sp e ak e r
wi thout further amplif ica
tion. If your shack is not
noisy, simply connect one
leg of your speaker to pin 7
of the LM-324 and el iminate
transis tor Q 1 and al so
resistors R1D, Rl1 , and R12.
The vo lu me will then be
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'00'

",

••5". .. ea w.
'00' ,

'~ ,
•

J. ' •• ..
84" 0 ,,",5$ ~. ' . 0 1< ."• '"

'10- '50

-r-, ; ISH rexn
V

", I~ , . ) ~P"

t> • ~

~•
sl - Il , "' "' " .. ..,.. " 0 1< ,~ ,

' " lOOK
• 1'1- ...' - " -OC TS ".

•

et (that's the one with the
long pins). I t' ll save a lot of
cussing-bel ieve it!

The bandpass cont rol
(R1) may be SDk to l OOk
Oh m s. The fi lteri ng i s
sharpest when Rl is set at a
high resistance, and when
Rl is very low, the bandpass
is so wide it seems there is
no filter at all. When Rl is
at BOk O hms or higher, the
bandpass is less than 4% of
the center frequency, wh ich
is too narrow for o rdinary
CW use. Most noise disap
pears when Rl is set at
about 30k Ohms, and a set
t ing of SDk Ohms will nar
row t he bandpass to tess
than 40 Hz.

Make your connect ions
to the power sw itc h (51) so
that when the power is off,
the signal i s bypassed
around the unit direct to
the speaker. See t he illustra
tion in Fig. 1.

The transistor used as a
post-amplifier needs to
have a power d issipation
rati ng of better than 1.5
Watts. The 2N2222 can han
d le this, but if you subst i
tute anot her NPN, check it
after a coup le of minutes of
use to see if it is heating too
much. You may cont rol this
by putting 50 to 150 O hms
resistance between the plus
vo ltage te rm inal and the
co llector of t he tran sistor.
(This is shown in the draw
ing as R11 . Naturally, if the
t ransistor you use can han
dle the power without over
heating, you may eli mina te
Rll .)

lO mA at 9 volts. Your bat
:ery would last a long time
assuming you remember to
turn off the power when the
unit is not in use.)

If you opt to construct a
power supp ly to operate
from house current. try the
one in Fig. 3. It's simple and
. .
mexpens rve.

(d) Phones, speake r, or
both? - The design shows a
speaker within the unit. but
if you feel you might want
to use phones, install a
phone jack. Sorry, we can' t
draw a picture for this;
there are just too many
types of phone jacks. Con
sider, though, that the out
put of the filter is at a con
sta nt vo lume regardless of
the input. Many times you
will hear a signal at fu ll
volume that you cannot
hear at all with the unaided
ear. You don't have to de
pend on phones to pick out
the weak ones.

(e) Center frequency 
Th is unit should have a
center frequency (in it s
sharpest mode) of about
700 Hz. That is, i f ca
pacitors C1 and e2 are ac
tually 0 .1 uFo Unfortunate
ly, capac ito rs are f lighty
th ings; the actua l capaci
tances are almost never
the same as the marked
capaci tances. So, "ve pays
yer money, and ye takes
yer chances ." More like
ly, the center frequency
w ill be about 5% to 10%
below the designed center
frequency. If you wou ld
l ike a different center f re
quency, the Design Notes
give alternative component
values.

About Construction

The LM-324 looks l ike a
f at cent iped e . Pins are
numbered co u nterc loc k
wi se beginning to the left of
the no tch when v iewed
from the top. (Remem ber,
Geo rge, that's clock w ise
when viewed from the bot
tom or pin stde.) M ost ICs
also have a small dot ma rk 
ing pin 1. If this is your first
Ie project, invest six bi ts in
a t a-pin w ire-w rap Ie sock-
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ble. If you get a chug-a
chug sound, you ' re using
too much volume. Rem em
ber, the filter wil l p ick up
so me signa ls when the vol
ume is turned so low you
can't hear them ordinarily.

We've tried to keep it
simp le- so if you' re too
t ired to build this yourse lf ,
give this article and the
parts to one of the kids .•

Editor's Nole
Shortly before publication, 13

learned that R5 should be
changed to 68k for best perfor
mance. Please note this change.
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its lowest resistance sett ing,
With the power on, you can
hear both t he des irab le and
undesirab le as you t une
ac ross the band. When you
have located the signal you
want. narrow the filter by
adjusting Rl , bandpass con
t rol, until the undesirable is
elim inated. (You may have
to slight ly retune you r
rece iver as you tighten
down o n the f ilter, but
you' l l soon learn to recog
nize the center f requency
and tun ing will be fas t and
easv.) Keep the vo lu me of
the receiver as low as possi-

Fig. 3. Simple power supply. 01-04 can be almost any
diodes, or use fu ll-wave bridge (Rad io Shack 276-1161).
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F, T. Marcf'lImo W3BYM

13806 Parkland Dnve
Rockville MD 10853

The True-Blue Keyer
- its speed readout doesn't lie

Editor's Nol.: The 8044 keyer chip used here Is nailable from curus Electro Devices, Box 4090, Moontain View CA 94040; telephone
(415)-964-3848.

Display keyer.
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T his a rti cle describes a
projec t that sta rted as a

typica l e lec t ronic kever
and ended up including a
self-contained reado ut that
displays words per min ute
(wpm), This keyer is unique
because of its ability to dig
ita lly d isplay the speed in
wpm of the kever IC before
either the dot or dash pad
dle is closed. Additionally.
it will display the sender's
speed in wpm dur ing a CW
tr ansm iss ion . These fea
tures were designed into
the project using a ll CMOS
technology and mechanical
coupling between the kever
and image clocks .

The pro je ct fe ature s
commo n kever cont ro ls
such as speed , volume. tone,

we ight, sldeto ne o n/off. and
transmitter tu ne with added
front-panel switc hes for d is
play calibrate a nd image!
kever d is play.

Ci rcuit O peration
The use of a ca librated,

track ing image clock is the
circuit's simple method of
gene rating a clock frequen
cy when there is no clock
output from the keyer IC, as
in a stand by co nd it io n.
Whe n the o perator sta rts
sendi ng CW with the pad
d les. t he logic ci rc uitry
transfers the wpm display
from read ing t he image
clock to read ing the kever
clock. The d isplay is up
dated every 1.2 seconds
and will show the correct

wpm after the fi rst two up
d ate period s. A lower CW
speed than the preset level
will register if the operator
is not sendi ng at the proper
ra te and with the correc t
spacings, This fe ature pro
vides visual feedback, tel l
ing the operator if his fist
nt>eds some correction. The
display will never show a
wpm level in excess of the
preset value no matt e r how
fast the paddles a re ac
tuated becau se the counter
records only the num ber of
clock pulses for 1 .2 seconds
generated by a pa rticular
frequency (speed) se lected
by the speed contro l.

Upon co mple t ion of t he
la st CW cha rac te r and ,
hence, t he last keyer clock
pulse. the d isp lay will show
a reduced wpm or even
zero for a short interval .
Again, the logic funct ions
and the display shows the
output of the image clock.

Ci rcui t Description
The display kever can

best be described by sepa
rat ing it into three sub-c ir
cu its. The block d iagram of
Fig.1 shows these circuits in
t hei r sim plest fo rm fo r
those interested in fo llow
ing the logic sequence.

The hea rt of the system is
the 8044 fC. This sub-circuit

is show n in Fig. 2. Gene ral
ly, I used the publ ished cir
cu tt' with a few modifica
tions. As shown in Fig , 2,
these mods were not major
circu it changes but just use
of what the 8044 had to of
fe r. For instance, the dot
and dash te rminals (pins 2
and 7) a re normally high
du ring standby. This was
used very conveniently to
d rive the Exclusive NOR,
U4a, a CD4077. Anot her
connection to pin 8 of the
8044 was used for clock fre
quency pick-off to drive the
counter and display circuit
(Fig. 4) via an FET bilateral
switc h, USa , 1/4 of a
CD40bb.

Another switc h, USc, was
wired to the ba se of the
2N1613 drive r transistor.
This FET switch grounds
the base of the driver tran
sistor when U4b, pin 11
(F ig. 3). is high, the reby pre
ve nt ing the transistor from
bei ng keyed du ring clock
calibra tion.

The output keying tran
sisto r, a 2N4356, is config
ured to dr ive a grid-block
input circu it . Choice of this
tran sistor will depend on
yo u r t ra nsceiver' s grid-

· 8044 Keyer Data Sheet, Curtis
Electro Devices, Inc., revised
February 23, 1979.
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Fig. 1. Display keyer block diagram.
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dot or a dash, U2 is re tr ig
gered for its last cycle.
Aft e r fou r seconds, a ll logic
states will reve rt back to
the stand by cond ition, with
the d isplay showing the im
age clock wpm. During th is
transition, the display may
show a double-zero indica
tion because t he re is no
clock outp ut from the 8044
and U2 has not retu rned to
zero on pin 10, closing USb
and opening USa .

The image clock, U3,
uses Rl b fo r sett ing the
clock output o n pin 10.
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pin 10 low and open s USb.
The high on U2 pin 10 also
control s USa, causing this
switch to close and rout
ing the 8044's clock ou tput
to the co unte r and d isplay
ci rc uit. The d isp lay now
registers the wpm of the
transmitted CW up to the
maximum set by the speed
contro l.

The logic transfers just
desc ribed will re main in ef
fect until there is a pause
grea ter than fo ur seconds .
Upon co mple tion of the
last padd le closu re, ei ther a

-~-

Fig. 2. Keyer and output circu its.
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selected to accommodate
low-speed opera tion, whic h
may incl ude long pauses.
If the pause is greater than
the pu lse width, the di splay
will revert back to the im
age clock. As long as thi s
condition exists, the d isplay
will cont inue to show ran
dom nu mbers as it bounces
between the two clock o ut
puts. U2 pin 10 will rema in
high for positive retrigger
pulses arriving at its input
within the fo ur-second on
tim e . U4d pin 8 now re
ma ins high, which fo rces

block voltage. My HW-101
presents - 50 V dc at the
key jac k, so this tra nsistor
with its BVceo of 80 V dc
has an adequate margin .

The final mod to the key
er ci rcu it was the addi tion
of t he dual, 500k single
shaft pot . The keyer clock is
contro ll ed by R1A. while
R1 B (Fig . 3) controls the im
age clock freq uency. Use of
th is d ua l pot mechanica lly
couples the two clocks to
gether to provide proper
tracki ng and the correct
wpm d isplay d uri ng stand
by conditions.

The second sub-circuit is
shown in Fig . 3. All of the
switching and timing func
tions are controlled by this
c ircu it. The posit io ns of FET
switc hes USa and USb as
well as SW1 and SW2 are in
a stand by, ready-to-trans
mit mode. The logic states
of the ( 0 4077 t hat are
u seful fo r t his c irc u it
are l +l = H, H +H =H,
H +l =l. The foll owing
logic sta tes exist for Fig. 3
as show n, U4a pi ns 1 and 2
are high, thus pin 3 is high.
U4c pin 6 is high and pin 5 is
low, thus pin 4 is low . U2 is
wired as a pos itive retrigge r
able monostable. With U2
pins 8 and 12 low, p in 10
will be low. U4d pins 8 and
9 are low, thus pin 10 is
high. U4b pin 12 is high and
pin 13 is low, thus pin 11 is
low a nd USc is open.

During sta nd by co nd i
tions, the image clock, U3,
wired as a free-running
astab le has its output pin 10
routed to the counte r via
the closed bilateral HT
switch, US b.

When a dot or dash pad
d le is closed, U4a's input
sta te will become ei t her
l + H = l o r H + l=l. As
you can see, U4a's output
will be forced low in either
case. This low is inverted by
the contro lle d inverte r,
U4c, whose po sitive outpu t
tr iggers U2. U2' s mono
stable pulse width is set
to fou r seco nds by the 1
meg and 1IJF RC comb ina
tion. This pulse width wa s
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positioned as shown in Figs.
2, 3, and 4 and the paddles
a re open.

After ac power is app lied,
I suggest a warm-up time of
five m inutes. If a ll c ircuits
a re wo rking properly, the
d isplay should ind ica te a
two-d igit number.

The 8044 IC is ca pable of
8 to 50 wpm with the values
shown. The image clock
was ca librated using Rca l
and a speed sett ing of 30
wpm. This prov ides tr ack
ing within 1 to 2 wpm from
8 to 30. Above 30 wpm, I ex
perienced difficulty in get
ting proper track ing be
cause of nonlinearit ies in
the image clock . If the
speed control is adva nced
above 30, the image displ ay
will inc rease very rapid ly
and show a false number.
At these higher speeds, with
the paddles open, a mo
menta ry ind icat ion of the
correct speed is ava ilab le
when the front-panel c lock
switch is tran sferred to the
8044 posit ion . Duri ng CW
transmission, the display
will read correctly for any
speed over 30 wpm.

SW1 is an SPOT spring-re
tu rn switc h used du ring ca l
ibra tio n of the image c lock

•
a

0 ..

".,,"..

Calibration
The fo llowing descrip

tion is based on all switc hes

0,"

-1;-__1- ' 0 ul
,--"~' \. . ," 110 I
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1 Ampere steady-state load .
The circuits in this project
can draw 200 mA, which is
well within the 7808 rat ing,
but the regulator mu st be
bolted to a hea t sink or it
will destroy itsel f. The regu
la to r's mounting tab is its
gro und terminal and there
fo re can be electrically at
tached to the chass is.

"" o, .

..

"

OIl [ - SHo T

o I ~ I. I..

I' I' I'

0'. 041

1104'0[ eLoe ~

"
•

,

article, so further explana
tion would just duplicate
his effort.

De power for a ll circuits
is produced by an interna l
regul a ted power su pp ly
(Fig. 5). The 7808 three-ter
mina l 8-V dc regu la tor was
selected because it pro
vides at least two volts of
Vdd margin fo r the 8044 fC.
This IC is rated fo r 10 V dc
maximum while a ll other
CMOS used have a 2o-V dc
rat ing. The 7808 is rated for

0'1 'AeAL 99~

'OO~ * )
,

A' I t I
~oo~ '---'

u

Fig. 3. Display sequencing fogic.
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Rea l is a 100k multi-turn
tnmpot required to cali
brate the image clock so
tha t it will pro perly track
with the 8044 c lock.

Fig . 4 shows the third su b
c ircu it, the counter and dis
play. Credi t fo r this ci rcuit
goes to Howa rd F. Bat ie
W7BBX whose fi ne article,
"Q RQ. Q RS-By the Num
bers," appeared in the June,
1980, issue of 73 Magazine.
The ci rcu it description is
throughlv cove red in this
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Fig. 4. Counter and wp m display circuit.
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Fig. 5. Power supply.
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o n the air, the project
makes an exce llent CW
pra c ti c e ma ch in e . T he
tra inee can develop a nd im
prove both his speed and
coo rd ina tion using the dis
play and sidetone as ind ica
tio ns o f hi s se n di n g
q uality.•
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was fun to design and build
and with its co mp le t ion has
added another dimension
to my CW operation. The
useful ness of the wpm read
o ut ha s proved to be more
than expec ted, with its con
s t a n t reminder o f CW
speed. Besides being useful

Top view o f the displa y kevet. showing the three perf.
boards. Speaker, ac fuse, input and output jacks are on the
rear panel.

period, the wpm calc ulates
to be 72. Therefore, with the
fr o n t -p a n e l Calib rate
switch (SW2) up, R4 should
be varied unt il a steady
reading of 72 registers on
the display . Remember to
rota te R4 slowly, allowi ng
the co unte r to co unt all the
pulses during the gating
time . When this step is com
plete, return SW2 to the
down position.

The second ca libra tion
step involves se tt ing the
ou tput frequency of the im
age clock to coincide with
the 8044 clock at 30 wpm .
Pre ssing the front-panel
Clock switch (SW1) presents
the 8044 's clock to the
counte r/disp lay ci rcu it and
registe rs it d irect ly in wpm.
The ide a here is to ad jus t
the lOOk tr impot, Real (Fig.
3), so the image clock
matches the 8044 clock.
Next, rel ease SW1 and ad
just Rcal for the co rrec t
wpm . Rotate the Speed
co nt ro l (R1A/B) counte r
clockwise a nd check for
proper tracking at lowe r
settings .

This comp le tes the ca li
bra tion for the d isplay key
e r and only leaves the re
maini ng kever c o nt ro ls,
whi ch are se lf-explana tory.

Component layout isn't
c ritica l. For ease of fa brica
t ion a nd check out. I con
structed the cou nte r/d is
play c ircuits on one perf
board and the keyer with
sw itc hing/t iming logic o n
ano the r. The power supply
is mounted to a third perf
board with the 7808 nea r
the center. The regu lator's
metal heat sink is connec t
ed to the rear chassis wall .

The display keyer project

••• " r r
----<

lit . fl oe
' " ~u ' au,"u, • e voe

ll ' v. e
. 0 . ,

•••• • •
II .• V.C ,ooo~' ' oo~ ·
, ." I'( ~( IS vee I' vee

'" '"'

to match the 8044 clock .
When SW1 is closed , the
high on U4b pin 12 via the
10k pul l-up resi sto r is
grounded . This does two
things: First, the 8044 is
turned on th ro ugh the
1N914 between U4a pin 2
and U4b pin 12 . Second,
U4b pin 11 goes high, which
closes USc, prevent ing any
transm itter keying du ring
clock ca libra tion. The im
age clock could be calibrat
ed by simply clos ing the dot
padd le, but this is not rec
a m mended beca use the
transm itter wou ld be keyed
unnecessarily.

SW2 is a standa rd DPDT
tog gle swi tch u se d t o
change the logic sta te on
U4d pin 9 fo r counte r per i
od ca lib ra t io n . A high
o n pin 9 and a Iow an pin 6
will fo rce U4d p in 10 low
and open switc h USb. With
sw it c hes USa and USb
open, the co unte r input
is open and ready to ac
cept the 6O-Hz calibra tion
signa l.

The co unte r ci rcuit cali
bration uses SW2b to con
nect U6b pin 4 to the input
of U6d p in 9. The remain ing
counte r and display c ircuit
ry wa s used as it appea red
in W7BBX's article.

The first ca li bration step
is to set the period, o r ga t
ing time, of the frequency
co unte r. This time period is
contro lled by adjusting R4
in Fig. 4. Incidentall y, I rec
ommend that a multi-tum
trimpot be used for R4 to re
duce the sensitivity of this
adj ustment. The ca libration
sou rce is a low-voltage
6O-Hz signa l from the trans
former seco nda ry. With 60
Hz and a 1 .2-second gating
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lou;) C. Graue K8TT
614 Campbell Hill Rd.
Bow/ing Creen OH 43402

Touch-Type CW
- the TRS-80 way

Program listing.

o
,IIIP1J"r.aQTrtI't CALLIIIG SEOllDlCl:
IlGIlIII CALL llIl'OT

Co\LL OO TPlIT
.;IR IlGIlIII

,G" CHIlIU.CTEJ BIIC ~

,!lU IIF CllRSOR IIDDR
,S"'VE NEW CUR!IOJ AllD R

,INSERT D"'S K

,CLEM nlE D"'SH

, nSERT DOT AS SEII'T
,1' 11 SENDl.c CUJ SOJ

;NE~T SiT INTO CIlJI'
,IF 1 SEIID DASII
, IF , SEND DOT

, GeT IIUT BI T
,SPlICE AT filiI> OF CN""
,BU IlP BUFFER

,lIT COll IlTER
,LOO~ FOR' TO STAAT

,110 $'I'1UlT BIT - NO SENti

, FI ND EL EII ENT BY I NDEX ING
, GET COllE FROt! T"'BLE

HL. OE
II,(HL I

"'"B,IIN

,
I.COOF
C, NEllT

M
ec..
"'II,2fil1
eces

"'..,.,
( frn) . 11
DSLAY..
"'II,UIl
CURS

"'..
' "11 1'1'111 , 11
DELAY
K
M

C, DASH
eee,
1l1, IIOJE
CSPIICE

e

ItOO TI lf£....
"'•••CURS

"'(IUBI , L
IlU ll , 1I

"'..
•• •

..
K..
"'II, SF"
CUR S

"'..,..
( frFD) . 11
C . Il I
K
,~,

ee
c
NI,D"IIDLI..
"'A,21H
CUJs

"'..•••(8FFH ).II
DELAY
ec..
~"

ROO Tl liE
ro"
PUSH
PUSN
PUSN
co
a~

~.

~.

co
00'
co

' '''a~
~,

,~

"ro"
POSH
co
a~

~

~,

"00'
~ce

~,

~.
"

DAHDU

o
o~.

~.

'"co
~.

~.

co
NUT IlLCA

,~

""IIOU RLCo\

"ace
DMET DEC

"a ce
GOOF I NC

'"
,OOT ROlITI NE
OOT PUSK

ro"
ro"
ro"
co
ace
~,

~.

co
00'
a~ .
PUSII
ro"
"a~
M
~,

co
00'
a~
~,

~,

'"

o
, ca.u:CTU SPlICE
( SPlICE PUSH

M.
ro"
co
a~

'"'"co
~,

~,

co

l U l l
81941
8I9 ~ 1

..9 61
' 1911
' 1981
lin,u",
U,U
' 11 2'
U'l'
'1141
, U S,
'1161
11171
I U Hf
un,
l un
U ll'
U 12'
un,
U It,
UIs'
'U6I
un,
. u n
u nl
, u n
' 12U
UU.
u n ,
U U I
U2S'
U 268
U 271
U2U
unl,u"
UIU
un,
U ll'
U IU
U1S'
,un
' 1}1,
,u..
U IU
, un
. 1411
.14U
. UU
.1UI
' 145'
'1461
' U 7.
, un
U UI
115"
UsIt
US 2'
usn
US 1i1
USS'
U S68
US 71
fl seil
. 1591
. 1618
116U
,uu
'161'
nUl,us,
'1661
'161'
IIUI
' In,
,nil
.nll
, n21
I n ll
11741
U7~1

Inn
un.

4 M:S FS
' 1lC6 CS
' lIC7 DDES
' AC' es
' lIC" lESF
' lICC conn
' lICF t1
"'DI DD EI
' AIl1 l U I
,~ D1FF
' 1lDli un
' AIlI cs
4A1l9 CIlSD1iB
4lWC CI
41l1lD 'D
4A1lE 211"
UU DDES
411E 2 Es
, ...n nu
' lin CDIi "B
, ...se EI

'"UDDE!
' AEI lUI
' At D DIFF
' lIEF Ctl~Dtl
. IIPl CI
' liP) 1'1
'"1'4 un

UF4 p ~

u n ODES

' " " ESU .F II 19
'",B CDliUB
"'FE 2J
' '''FF 007S1ll
'Be2 DD7 U!
' BI S EI
1816 ODEI
tB U leU

41l9C FS
4119 D CS
411n DDts
t ...", Es
4""'1 nn
4...,, 1 CDun
4...,,6 81
t ...,,7 DDEI
u •.u l UI
1i M B DlFF
' MIl eDSDn

' " " DtlES"'12 t ~

'"Bl l U.
'"B~ c o n n
''''D 8 t1
"'B9 DD81
U .BB l U I
' IIIID DlFF
1i MW eDSDn
' llCl CI
' IIC I FI
' M:I C9

411 8 2 U
"'83 7t
"'e , er
"'B ~ er'"86 lUI
.,,88 17

'"U n
.,,111 21U
."I C IIFII
"'I E Il
' U F 1131
4" 91 CIlte '"
4119 t .~

411 95 an
4119 7 CDFUA
4119 11 lC
411g B C9

,SET OOTPllT CURSOll

:INITIIIL IIE BllFFEIl
, DE 15 IlEAA
,ilL 15 FRCWI'

OOT7l1T su o.t I IIPIJ"r

I tllflll
IICU ,CLUJI
II,' raro, OIlTPlIT
j I FFHI ,II
II.'~FII , TllRI! 011 CllRSOR
I U12H l ,II
HL,lClll 1I
j SU IH) .HL
" L.U IIIIII
DE.IlL
IIL,""II11
( HLI , ' ,110

lin !:tITRns IN BUFFER lIND DISPL"Y "" CRT
PUSH DE
'IlSH HL
CALL KEYSCN
pop HL
pop DE
OR " ,F IX FLIlG
ReT I ,GO '1'0 OOTPlIT IF 110 IN PIIT'
CP IlH , IF sn"" ln CLE.u:
J H I.STIUlT , • STO. SEIIDING
CP IlAII ,S'UD DECREASE
J P I ,DECSPD
C. ,nH ,SFtSD IliCllEASt
J. I.IItCSPD
C. U II ,!lfTtJ IlESSIlGS
JP I. IISTMT
C, HH , IIESSIIGE H
.;I, 1. IIESl
CP 2111 , II ESSIIGE 1 2
JP 1, IIESl
CP nil , IIESS...GE B
JP 1 . IlEsI
CP 24 11 : IIESSIIGE U
J, 1. /lES 4
PlJSII HL
Pw;1I DE
CALL ))11 ,VIDIO OOTPlIT
po, DE
PO' Ill.
a .811 ,DlASE LAST arn:y
.;II 1I1. IIODEL
DEC Ill.
LV ( HL) .'

'"LD (HL1 , "
rsc L , BUII P BUFFER
LD ( HI.).I ,IE RO HE llT DYTE OF IlllFFlR

'"

,ns-It ClI Ul'BlIo\Il.D BY UTI' (9/8/81)
, SENDS ClI OIl '! nl E CASSETTE II11llLLAJl Y PLOG
, SHI M lEY • llP AA_ WI LL I ItC" u.st snED
,SlIIPT ln • DCIoIII AA _ WI Ll. DICJ:£IlSE 8PEED
, BIlUll ln a UoBs SCIt! ElI Illlll srops OOT7l1T
,'1'0 ElIn J It!. SIlGt . HIT' TIIEll r. a. a. 0. 1i _
, TYn III It! SSIlGE - lIT (11t!AI:1 WU ll OOlIE.
, '1'0 stlltl I!!SSllGE, IIOW tlIIM) • PUS8 l ,l .l,OJ , .
o
, I IIITI ALI I IlTION

~,

a~

~

M
~

~

""co
"~
co

NODEL

o
'STORE

'"~

o
,OOTPUT ClI TO Co\SSET'I'E POII'l' FR~ IlI,1FFU
OllT7UT LV ". (tiEl ,ett DIITII

OR II ,I'll Ft......
JeT I , GO IF BUlPQ: Dl PTY
a 2111 ,"lICE?
J' I.IISPIICE, IF 50 . SEIID IT
CP '~BH , n J ECT _ TIIBLE STUFF
JP P.GOOF
LV C." , SIlVE CHM FOIl SENO
SIlB ' 2CB , IIIlU STMT OF TIIBLE ,
J P " . GOOF
PUSH DE
PUSH ilL
LD L. ... , IIIlXl DII'II 16 BIT
LD N, I
LV DE.TABLE, GeT BASE AIlDJ OF T"IlLE

1 11 11
..Ill
'Ill'
. 11 1.
IIln
n n .
IIln
UI71
tll11
IIU'
112U
un.
1 1211
un.
11 241
.,2SI
1 1261
lin.
IIZtl
11 2"
.n..
f nu
, u a
li n ,
tUII
IllS.
II)"
'Ill'
U l ..
tl 39 .
U U.
114 11
l u a
IIH,
IIH '
IU S'
l u n
tI,7,
U .II
un.
11511
11511

"H'l IS ) '
U SI '
1155.
u sn
IIS7I
IISU
liS,.
.16 11
lin.
11421
flU'
fI. U
u n ,
" 46 ''Klt

"41'"nl
' f1f1
" 7It
tl7 a
llU l l
tlHI
llU ~ 1

I l7n
tl71'tI","7"n",n , u
"12'"Il'..' U
, U S,
n en
'l8lt
tlU I
u nl
Ug ll
1 1911
1 1921

U ll CDH U
UII Cll6H A
.,,21 I U'

u n D5
UH I S
4 A2 ~ CDAH B
40'21 E1
. 0\29 PI
V.2A "
. Al l CI
V .lC FIll
u n 210.
tA U rna.
u.12 C.UIU
4Il JS r U B
.A n l;o\S UI
U 1A r Et '
tAl C CAI ....c
4/1 l1 rUI
4A41 CA 7 UC
H.U fE l l
U46 C" AUC
lut ru)
4U I CADJ I e
uu ItH
U S. CAN tD
U S] U
41154 D5
4A5 5 CD))..
U,Sf Dl
4A5' U
'ASA r UI
41\5C 2U'
41\52 2Il
. ,1,5, In.
tAU CJ
4116 2 71
Hl6 l ac
' AU J UI
4A66 C9

tAU I"
U U .7
' AU C'
4" 4" rE2 .
4A1i C CAUU
I AIP rUI
' A7I ,nAtA
.1114 tp

" ' U S Due
IAn , ...,AU
' An D5
'A1B BS
. A1C iF
11\7 D 261.
. Alr I 17 5n

.u.
u .. cocn l
un lU.
u.n D3rr
Ull ]E ) ,

tAU ) 22~U

ute Hille
4U, HilS'
41\12 u n ",
U lS n
....16 H I " ...
u n lU.
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I have been looking for a
good program to m ake it

possible for me to use m y
TRS--80 computer to send
CW over the a ir. I wrote
th is o ne, with the following
features:

• The tra nsmitte r is keyed
through the cassette aux
iliary plug and does not use
the TRS-80 relay.
• Input and output speeds
are independent so that you
can type well ahead of
what is being transmitted.
• The o utput speed can be
inc reased or decreased at
an y tim e by holding the

shift key and pressing the
up o r down arrow key.
• The input is displayed on
the sc reen and can be ed
ited before it is sent o ut by
using the backspace key.
• The character be ing o ut
pu t is ind ica ted by being
removed temporarily from
the CRT di splay. with the
dots and dashes di splayed
in its place as they are
sent. Afterwards the char
acter is replaced. This goes
o n simu lta neously with the
add it ion of new characters.
You always know exac tly
where the send ing rout ine is
ope rat ing .

• Messages can be typed
out on the screen, edited.
and then stored for later
output. Whe n ca lled. the
enti re message is im tan tly
placed o n the screen in the
proper seq uence and is
treated exactly li ke text you
are typing.
• Hitting the break key wil l
clear the scree n and the
bu ffe rs and stop the output .
• The output is perfect
machine code of whatever
is pu t o n the CRT, includ ing
proper spaces.

Opera t ion

Using Edtasm o r Tbug,

m ake an object program
ta pe and load it. Operation
is extremely simple. Just
sta rt t yp ing and anythi ng
you type will be displayed
and sent.

If you w ant a faster ou t
put speed, ho ld the shift
key and press the up arrow
key. Each t ime yo u do this.
the speed is inc remented .
To decrease the speed . use
the down arrow key in the
same way.

To store a message for
later use, first press the @
key and then key 1. 2. 3. o r
4. Type in your message (up
to 256 characters). edit it.

4 1l1~ Dlrr fl7" 00. ("'1) ,~ 481 ' ,r UU' ou. ",.
U K nu 117,. w C, UB 4U~ rt ';KS' 01" "tH
' U I CS .UII CSlltoY so.. K 4U . U UU. .~ IUB

41l1r COSD4' Ilfl . u~ .~, .~ .. .;K7. .". .~

UI1 CI . 182. ~, K 4810 r4 ';K" .~ .UI

Ull " • 1Il. 'K , 4B. t PC OHM .". .~,

U lt 2'" . 1IU " III , CSOLY 41" 1 2 . 2111 .". fE2 1
U 16 rl . 1IH ~, U Utf " .27U .". "69
U 17 C9 I lln ,u 41 ' 1 U .272. .~ 'UB

1117. , 4112 ,. .2731 01" "811
Iun , 1I0RD SPAC E IIOOTI III 4 U 3 E1 .27 n 0 1,. .m

U18 rs n 89. " SPACt ,~" " 4891 r s .27 S' Dt,. IP58
4819 eees 11911 PUSII .. U9S U U76. 01,. lUll

'Ull IS 819 11 PUSII "' 489i P. .2778 01,. I PBII
ISI C ) 1 20 81 9 28 " ~,2D" I SP~CI " .....nll 4B97 P ~ .27 88 lllPS 1r~1I

un CD6I4B 819 3. u~ CURS 4a98 F7 12198 nrB IP7"
1821 El nH' ~, "' 4a91 .. U8" DIra nill
t U2 DU El 'lIS' ~, .. UIA t il .281. lllra I I ll"
U24 lUI nlu w ." 4 u a ' 2 .2821 DI rB .r211
U26 (llr, n 97. 00' t"ral . ~ 4.te " U U' DIra '''11
4 B2I IU4 .1981 W C, . U 4BID 'D UU. 0 1" " DB
U2A CS .U9I IISDLY ~, K 481t rl UIS. 0 1" " U
4121 COSD4I 12... u~ .~, 4111' I I u In .~ .El l
4121 tl .2118 ~, K 4BAf p) .2171 . m " ) 1
412 r ' D .212. ' K c 4BA1 II .2In .m .III ..
41 ) . 2'" Ufl . " n .lls DL Y 4 B1l2 II . 2111 DEPI "" ..
u n DOIS U ... ecsa .. 4BAJ IC .2911 . m ' K' , •
tlH IS '2'S' ~. " 4B1l4 .... .2911 SPEID DErB .....a , .... h I SIIPlOl _ s .a_ )lIIPII

tl3S lUI .2Iff W .... 2111 ,CL EAll SPACE ........ 11 12921 ,
u n ctl6 941 .217. u~ ~. .293. , IEYSCII ROU1"I1fE
tlUA 2l '2181 ' K "' ,IUIIP (:UIlSOII 41 AS 21l6n 12941 JEY SCII W ilL . 41 )611
U ) B DD1S " .2111 " (I U IJ,L IS~YI rr 4BAIl .1811l I29SI W BC.38f11l
48 lE DDHfI . 2111 " (l U ll ,II 4BAil lUI 1 2961 " D.IIII
4B41 El 1211' ~, "' 4aAll ,~ 12971 CIIEC. " ~.11lC)

4BU DDEl 12121 ~, .. 4BU sr 12988 " -, '
41 U " 12131 ~, " 4BA' "'E 121 11 .,. ( HL)
4 11U FIll I2HI ce ,.. 4BII' 1) IlIII W laL),1
41147 CA 9A4 ... ' 215' " ~.GOOr 4BIIl ,l) nfll M ' e
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and after it appears on the
screen just as yo u want it.
press enter to sto re it. U p to
fou r different messages can
be stored .

W hen you want to send
the sto red message, hold

I

ior part of the t iming loops
for output of code. This is
the tr ick tha t makes it ap
pear that ou tpu t and input
are independent.

The ou t p ut c u rso r is
stored at 5000H and ad
justed as necessary by using
index addressing. The input
cu rsor is handled by the
monitor program.

The me ssa ge routi nes
were greatly simplified by
mak ing use of the subrou
tine in the monitor at 4O H.
All I had to do was put the
start of the message buffer
in Hl. The subroutine then
stores th e message a nd

sent in proper seq uence
when the output program
gets to i t.

Whenever you want to
kill the output, hit the break
key and you can start over.

The Program

The keyscan (02BH) sub
rou tine in the ROM monitor
conta in s a 17-millisecond
del ay, I had to rewrite thi s
and put it in thi s program
without that delay. Other
wise. typing in charac ters
would mess up the output
timi ng . Also. you will notice
tha t I have used the key
scan subroutine as the ma-

the shift key and press 1, 2,
3. o r 4 accord ing to which
message yo u want. The en
t ire message will appear on
the screen immediately af
ter anythi ng you have al 
ready typed in and will be

Fig. 1.
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Capable of communication rates to 300 baud, the
TV-300 Is designed specifically for modern high

speed and standard RTTYapplications. The
TU-300 operates with standard microcompu

ter, TTY and radio equipment and is
TTl and RS 232-C compatible. Con

trollable by remote, this next gen
eration terminal unit with inno

vative modular design pro
vides more than six times the
conventional amateur data

tronsmission rate using
present radio and com

puter equipment.
Featuring three fre

quency shifts, the
TV-300 is the

only 300 baud
terminal unit

offered In easy
to construct kit

or wired.

DEALERS! Flesher Corporation is seeking qualified dealers for the US and
international markets, For complete dealer information, call or write TODAY!

• 300 baud communications role
• cutostort motor control wllh AC outlet
• remote opera tion
• crysta l AFSK with downshift CW ID (optional)

• high qua lity commercial construction
• modular design wilt1 steel case lor RF shielding
• Ind icatOf type push-button switches
• separate send and receive "reverse shirt" controls

• bar graph luning and LED tunction mcncctces
• mark-hold and selective fading compensation
• 3 shifts (170HZ standard - other shifts extra )
• oscilloscope tuning outputs

• easy to tune multipole active filters
• TTL and RS 232-C com pa tib le 10's
• optional 20 and come optically Isolated loop supply
• simple kit consnucuon - no instruments needed for a lignment

with AFSK installed

For more information about the TU-300, contact:

...See List 01 Advertisers on page 114

Flesher Corporation
507 Jackson . Po. 60 . 976 • toceec Ko nSOI6660 1
913·23-4 ·0 196 • teree 437125

-"
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low-voltage compara tor to
dri ve the transmitter. I
measu red the current in this
ci rcuit a t less than 10 mA
for a + Svolt supply. Any
supply vo ltage from 4 to 36
vol ts can be used . Be sure
to pic k the two resistors in
the reference vo ltage div id
e r so th at the reference is
just slight ly la rge r th an 0.4
vo lts. When V in is la rge r
than t his reference, the out
put of the co mpara to r goes
high and turns o n the tran
sisto r a nd thi s will ground
its outpu t. That will key a
so lid-sta te transm itter or a
relay if you need it.

Conclusion

This program has made
send ing CW a real pleasure
fo r me and 1 know the guy
on the ot her end appreci
a tes t he perfectly-sent
code . The computer is put
into service by just plugging
In t he cassette auxiliary
plug -the one in the m id
dle . Correspondence al 
ways a pleasure. 73.•

prints it on the CRT; at the
end, the B register contains
the number of characters in
the message . This is saved
to use when the message is
called. The value is used by
the lDIR routines which
transfer the message to the
se nd ing buffer and to the
CRT displ ay .

I was tempted to go back
a nd m ak e t he pro gram
more compac t. However,
t hat would make it more
diff icu lt to understand and
to modify . To add more
messages, you can use the
ones in the program as a
guide and add to the end of
the program .

Interface
A sc hematic of a very

simple ci rcuit is presented
which can be used to inte r
face the com pute r wit h
yo ur transmitter. The tip of
the cassette auxil iary plug
changes voltage from 0.4 to
0 .8 whenever OUT(OFF H). A
with A = 1 appears. This
makes it po ssible to use a
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.E . I F6TSaa. $2.50 each
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6 1/2" ~Tl'" <D<ITRS

53.00 PER ASSEMI!L Y

5STATJON~
INTERLOCKI'lG ASSf'1l LI
3-~.P.D. T .f2-D. P.D. I .
~ IfS"~TI'" CENTERS

$2.50 PER ASSE'1lLY

3~~~X[NG~
2_D.P.D .T./I _~.P.D. T.
P\ISH C'lfPUS>< OFf ST'I'LE
2 1/2" !'U.t<Tl "'; CENTERS

51. 50 PER ~S5f'lflLY

LIGHTED
PUSH BUiil~I;"O~N"

O
RED LIGHTED 129 VAC
19 _. S.P.S . T.
"I'CII£ R" PRINITD Cl'<

I fACE. !'U.t<TS [ N
liS" 5qJAAE t«lLE . .
Sl.50 EA 101 $13 .50

AUTOMATIC
RECORD CHANGER

ELF'Or.£R I EP690
SOLID GEL CE LL
s 112" X 4 If""
X , 3/4" .... ..

$15.00 EA01

MINI~

4 POSITION 4 "WS

<JSE:D FOIl @ 12 \ VAC
CASt1 REG I STERS

CCf'ES Wllli TJ-REE XEYS
II CW'EAATES 2 POSlTl(l'<S
12 OPEAAITS 3 POSITlCl'<S
• J OPE AAITS ~ POSI Tl Cl'<S
KEY REl'/J\lE5 CJolE POSITlCl'<
Cl'<LY $4 . so EACH

IS _ 3 ;..IT WE
J«>..l'V GAAI (XlLOR

$2.00 EArn 10 FOR $IS.\O

16.5 VAC 1 AMP
CLASS 2 XFMR

KIlY SWITCH

~
~ S. P.S.T.

~ _s @ 12S VAC
KElREKl'\lESOOn<
POSITlCl'<S $l.S9 EA

...olt eamp/hr
RECHARGEABLE

CC1-M.I'ICO,T1 Cl' I'
STYLE "'IKE w I,
P\lSH TO TI\LK , ! C'
IlVTTCl' Cl' SlOE.

$3 .50 EACH

8LACX PLASTIC EtlCLOSlJlE
M.l\J5TAlILE HEIG><T FlID'\
1.61" TO 2 .93" ; WIOn<
6.a5"; DEPlli S". 8 U[ LT
IN 5 TANO OFFS FOR P.C .
8OAADS • . FRrnT I#;) SACX
PAAI'LS r-cT INCLLVED ••

H.25 PH cASE

PHOTO FLASH
CAPACITORS
170 MFD 330 VOLT

Ej.. I In" ~ 118"
~ 2 FOR $1.50
'". 10 FOR $1 .00

600 MFD 3&0 VOLT
, l/~" HIGH X 1" DIA .
$1.00 EA. 10 FOR 19.00 '

8 VDC RilLAY
MIN II\TUlE ~

~'~'~ACT5 ~
f\)J\)lT$U I FBRl21DO06
$l.lS EA 10 116 .90

L-PAD~
ST~ S a+1
$0 00 L-PAD• . .

$1. so EAU,
10 "OIl 13.\0

•
4PDT RELAY
:;:::~:;:,~.". I)' ..

'>0 ,... •

i"t7~' '~;';;';
•....1" ... , ... . . .
LOM. ou.~n".. AVA""C'

'<OC., " "}" "f>" "" ",-

BLACK PLASnC
CASE

PAC-ITC
SERI ES C

CONNIlCTORS
WEATHERPROOF

2 CONDUCTOR

~~
f'Q'-"IlIll::D SET, IS GA.
WIR( .. 51.00 I SET

~
4 CONDU~

$1. \0

PER 5(T ,
..-E:ATl-ER-PROOF SOO<ET
~ COI'HCTOR SET.. •

......
EDGE CONNECTOR

ALL ARE . IS6" ,PACI"';

15/30 GOLD
SOLDER EYELET '2.00 EAO <

18/36 GOLD ~~:;;;~~!i~-l~=/J~~~A-=j~~~ie~~SOLOCR EIELET 52 .00 EILCH I0-10 MINUTE TIMER =
22/44 GOLD M>.J. TI MI"; MICROPHONE

SOLDERTAIL (P.e. ST1'L1') ffiTOR FR<l'l . . '_
$2 ,SO fA 10 FOO: $22.50 0 - 10 MIN.

AATED 10 .......a.
22/44 TIN 12S v~c !'U.t<TS
SOLOERTI\I L (P.c. ST'I'LE) (J< 1" CENTERS. .. . '
5l.1S Ell 10 fOR $12.,0 $4.15 fAC H

:;~~~o~~L~" . oo EArn 7S ohm~AX J SUDI! POTS
CANNONXLRA-3-13~ ~~T h6.5'iii:c"f,;;i;i~~~; ~d ~! - ~, ~-~d) 1K linear

CONNEC 0 R.C.~n1 3" LC.-2 liS" TAA'<f;Ll..1..tQ
3 PRON; E"-OS.. USED FOR VIDEO 50K audio taper
C.....SSlS~ GA"ES ETC $1.22 EA }" LG. _2 IfS" lllAVEL I ~ EA

CCli'-I'£CTQR' OK " tn oo EACIf MICROWAVE 50 near aper
10 I $19 0 0 2 lI8"LG.-l ,/4" TRA'<f;L

2 " AL~'IGATOR CLIPS TRANSISTxORS 75¢ EArn IOf 51.00
7cli ps fOf $1 .00 N.P . N. SILlCCl' .
1oo c Up. 100 $12 ,00 SPECiAL PRICE
SOOclipoto< $50.00 $2.S0 EArn

MANUFACTURERS - WE WIL
PURCHASE YOUR EXCESS

INVENTORY (213)380-8000

MINI SIZE
BUZZERS

ii
i>!! 10 300[10 75c eanl WlTH ,, [RE LEIWS

I!!!! 1~ to 3 "'''a 7 5 caa

{j
WI I>1 P IN TE""'I N'U..S

~ 3 10 7 ...lI a
"1 1>1 PIN TE""' IN'U..S

75C NCh

STEREO 8 TRACK
HOMII UNIT

-----JOYSTICK
PRECISI Cl' ~DEVICE... • •
(UlTAI NS ~ . ' •
sox CEI'IT R
TAf'f'ED ALPS
F'OTS . $ ' t 7 5 e a • - ,

VARACT"'O"'R<---1
DIODBS

~88-103 I FOR $1.00

~
100 FOR $,0.00

MV2205 1 FOIl $1.00
100 FOR $l0.00

MITSUMI
MODEl urS-A"F

VARACTOR UHF
no....
fRtQ ~E

"70 - 8S9 I+I.l

"''''' ""TE""" [Nl'VT• 100 (H1S
$25.00each

10 for $ 220 .00

Because you and the
leading radio manu
facturers want the
best-pertorrnmg, the
best looking antenna;
Centurion has grown
to be the Duck leader.
We've developed
manysmaller antennas
to make the hand
held radio perform
better, and now the
newest duck...the Tut
Duck uminl".It's
shorter (about 3") yet
it's a full 1/4 wave
radiator on VHF.

",. 102

CENTURION
Ptlone 402/-467-449\
Te lex 48·4377 CENTURION L(N
P,O. Sox 8<2846 urlColn, NE 68501 2846

Actual Size

•

",See Lisl of Aeve,/isers on page 114 73Magazine. July.1982 69



SPECTRUM
E«oort Orders - Contact our Internarional Dep t.

1055 W. GERMANTOWN PK., DEPT 57

commerctet Bu,ina" Radio Dea/.,/Rep Inqui,;e, In.UedlSC!
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OM FM Repeaters, Remote Bases,_
Join the fun with the growing ac
tivityon 10M FM! Extended 'supe-
rior' groundwave contacts; local
Repeaters; Remote/Local Bases
and Mobile fo r Nat ionwide or
Foreign DX. All with the ease
of 2M FM ! Or, lie a 10M Remole
Base inlo your exisling VHF;UHF
Repealer!
Our Repeaters and Remote Bases
are basically made up of 2·SCR·

_RX & TX Boards Now Available!
1000 Mainframes, complete with a
VHF/UHF Link "built-in." The 10M
FM Receiver is "Super Hot" and
"Super Sharp." The transmitter is a
35 WI. unit with beautiful audio
quality .
A Complete Data Package is now
available on both complete sys
tems and boards - all commercial
qual ity. Call or write for more inter
mation today.

SPEC COMM P.EPEATEP. BOAP.DS & SUB·ASSEMBLIES

ConHoi Boa rd

TTC100 Touchtone

PCB-1 Xmtr. Pow... Control Ba.rd
• For SCT110 or SCT.IO Eoeil"'s
• V.'le. B .. 10 conlrol P'w, . QuI
_ S wllchllbte Hi. Lo w. 0.- MIICl P'w. OIJ I. k>Ca+ty 0.

' emotely. "dl· le . els

SCT410 XMTR. ASSY.

SCT110 VHF Xmtr/Exclter Boerd
. 1 0' 10 Wts Ou lput 100' ''' DU ly Cycle'
_ In lln ile VSWR p,oo t

' T. ulI FM 10 ' e.c, a ud io Qualit y
. DeSig ned speco l,cally 10' coououco e 'pI, SII'

. ,ee. Very 10 "", in '·.... I>" e I>oise "
_ S p u" o us ·10 ee !'ia .mon lCs -60 dB

• W'" 1 .0lXl5% . 1.1,
' BA·l 0 30 Wl- Amp board & HflIl SInk, 3 see. L P,

F,IIe< & 'el. p...., . senSOf. BA15 15 Wl unil a lao
..aila ble.

SCT1 10 Tr.nsmlUer A..embly
• SC T110 moun/ed m ''''elded"0<111""
_ Sa me I S uSed o n SCRl lXlO
• Completely assmbld, w/F.T. caps. 5 0 239 Co nn.

• 1. 10. 30. O' 15 WI. unit.

'l~r..

""~ ;:t?.w;, .. A7J'f4lm< (
· 3 dig 't ON. 3 d,g'l O FF cont,c>I of a si"gle ' e pea le '

lunc l'on. 0' (oplional1 2 lunCl lo ns (2 d ig, ls O N/OFF
lIae hl.

• Ca n be used to pull in II ,elay, 1, lgg e ' logic . elc.
• Typic ally used 10' flpl' ., O N/OF F. !'i IILO Pw, PL

O NIOFF . Pa lch Inhibil/Aesel, et c .
• Stable a nli·fa ls ing desi gn 5s limil o n access

CiiRP:' ~::~~:: w.: ~
O.t. SItHt.'

Fl ·6

Rapaool_ T_' C_tlol U.,_f or SCR10Cl0l"OOO
' CTCloat025O oNy
TRA·l ~Court.., T_ l eeper" Soard
• PuI S OU I a lo ne !)eep .po· 1 see a ile. fiX s'g

d'OQI-thus . ilo wing I,ma 10< blllllkll' s
_ flu lIls T.O. Tlmll.llIlI. " btlep "

TMR·l ·· K..e....nk... Kill...· or " TI.... Oul Wami"9
T_"Sd.
• For 0,.. o r .bo.e 2 luncho ns ~SCT41 0 UHF Tr.nsmltter Bd. or Any.
_ · 'K...c hunk... K,lIl1' "' plo.'des a ll). (lilia , (0-10 e . S,m,'a" o SCr" O. IOWrs nom

sec,l /or ,,,"'al,p ,, .ccass Aul a-AlIH t al . "" 0 1 ~~."":J
OSO ~")'I"'l- . ..... '1. ...., or wlo 0S.1' Super High Stablllty

• T 0 Wa,n ,"9 Tone plo .ldes ale"',"" ··..... '\)Ie Crylt.1 01C~.
,one" . po 10 sec belore "" me ou' '" • BA-40 .oW. UHF AMP. BD.' HEAT SINK.

PSM·1 Re~e1.r Pow.r Supply Mod Kit

resereetcr
• 6 Hi 0 RnonltOfS with LOoN ois. T" nsiSl o< Amp 12M O'

220 MHzl_

• P'OY,de. tremendous "tlt<:llon 0 1 " oul-ol b.nd" Sill"' "
wlOUI ,,,. ........ , loss ' C~n pHpll be used ,nSlea<l 0 1 large

(" PfOn S,\le c a v" y lille, s

• hl '_ 'Yhelpful a l s ,'e5 ",,,t l1 many nea ,t)y .... Hf t'ansm,t
erS to t,' I. r-ouf' tnese 'OUI 01b.n(f $'0"""

CTC100 Rptr. COft~roI l14-

• Como~' !OI1d 1m,!. control lor 'PI. COR. · · H.ng~
y",*,. ~ T ........out"' Tomer. TX Sl'IuldowrVResel . e tc

_ Inelude$ 1n(lUIS & OutpulS lor ~"'" <:on1.OlS & lamps

PRM200 Pow... Supply Filter
CepiRegul.torlMetertng Ba.rd

_ Aa unO In '''' SCI't IOOO .1 m.ln p.,., 0 1
13.8Vt:lC4lA Pwr. $ply

_ Ineludes 1• •000 "F Flit. Cap, Reg, IC and DrIY..
T'ItI." VIt Met'" Ihunll • ....,"'1pols

a Aequ"es Xlm•.• Bf. Aeet. , P. n T,.I!'iea l Sink , lO p
tio nal MeI e r). 10' comple lll s uppl y,

_ Fo.- SCA,1(lOO 0.- SCA..4OQO

~
'AepI.C.' o.,lInglon P.., T' ,-'Ollmprowlld

,ellablll'y
~.!'~ . 1"Clud•• ne"" OVlINolt lge "C,ow~,"' Ihul ·
".,...... down enecu

• Complete k,t. Ill/a sse mb led PC board . $ 19 ~
.. $3 ~ s h ,pping /ha nd l'n g

1DM ALSO
AVAILABLE

'nqlll,. .!KIut "urpIII.' 210 TX .oard.. 'IJ PrIce'
Nomsrown, PA 19401 • 1215) 631 ·1710

1M" ." ",o/.uion,' ''Comm.,e•• I Gr.d" · Unil.-Onlin" '0' (.".m, E".rronm.n,,/ - 30 10 + 50" q .
All 4Iquipment ••••mbled & te.ted. For 2M, 220 MHz & 450 MHz!

SCAP Autopatc:h Bo.rd

SCR200 •
sea 450
BOARD

SCR200 VHF RKel"... Bo.rd
I ToI.II, Ha• .td••tt<;" o.a/tr.. ,
18 Po llI Flo nl End Fill . .. w ille dyn.mic
,ange-'educes cvenceo. spu,lous Resp . &
IMs!

' Sens 03 uV11211B SINAO lyP
'Sel eee lit -" 6,5 K!'iz · l 3OdB C -,,30K!'i1 18

Pola Cry,11I1 ... Pola e--a mlc FII.s
" 5 Mele . ' OIl'Crlm,n.lor & OeY'.llon MI< . Ovl ·
puts'

Ihc , a ud'o Qu. I't,! Fasl lQuelch ' wlO.OlXl5%
Crystal . ("s.;pw $II.fp " IF FII' . 'so •••11,'

SCR200 RKel".r As..mbly
, SC Pl200 mounilld I" ahlal6lld houlll"'ll
' Com ple t e ly .amblll & IUlell . ....IF.T. ca ps.

S02:N con"
' As used ,n lne SCAlOOO, Aeady to d 'op into yo u,

sys tem ' H'g ~ Recommended '

SCR450 UHF RKel".r Bd. or Any.
t SlmUa, 10 SCR200. e.caPI 42()..o1 70M !'i1

· Prov,,,.. 'II balle .utop.teh lu ne llo n l
·s.cu ' . 3 Dlgi' At';lI"; 1 Au~ an-D1f lunclion.
Audio AGC; Bu lll·l" lim.,,; etc , 8lI.uhlul Aud ,o '

.011 In h'blt bd. • •..0 •••lla ble
' W,,, . ",lI lo.- del.ill • ....,' d.l. sheet

RPCM Board
• USoIICI ...$CAP Doard 10 plO\ItOe "' fIe'we< se Palch '"•...., L."" L'.... ConI. c>I 01 Re pe. 19'
I In<; Iu<l<t. I. na hne . " .*9" nll C"Cu, t. ,

ID250 CW ID • Audio Mixer Board
• " d tUII.bOa 10 lone . Spell(! . I_I. I,m,"" eyel.
.4 Input " f M,.... &. Loc a l M,e amp

a CO R ,nput &. . mt ' hotd c" c u ,11
_CMOS IOIIIC, ~M memory - 250 boI Slenann.1
_ UP 10 II d"h,.ant 10 ch.n..... '
_ Many o th... fea l u,es . FaCl o,y Programmed

COMMUNICATIONS
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CW The Air Force Way

Staff Sgt. Ed Metzler
Keesler Technical Training Center
Keesler AFB MS 39534

Thousands of hams use
Morse code eve ry d ay

to ma ke co ntact wi th
f rie nds and acquaintances
a ro u nd t he wo rld, but
Morse systems operators in
the Ai r Force use the inter
national code fo r a more
serious reason.

"The peo ple we t rai n
here wil l go to various in
sta llations a round t he
world, ma inly to ass ist in
com mu nications-gathering
operat ions," said Major Em
mitt D, l an e, chief of the
Systems O perations Bran ch
at Keesler Techn ical Train
ing Center, Keesle r Ai r
Force Base, Mississi ppi.
"O Uf ope ra to rs monitor
and transcri be radio com
munica tio ns at many loca
t ions, provid ing the A i r
Force w ith a secure com
munications security pro
gram."

It ' s a c rit ic a l jo b in
today' s comp lex, eve r
changing world and it's the
jo b of the Systems Opera
tio ns Bra nch to see tha t the
Air Force o pe ra to rs are
highly qu al ifi ed for their
responsibili t ies. The branch
is un der the command of
the 3300th Technical Train
ing Wing, the Air Force's
electron ics t raining cente r.
At Kees ler, a irmen selec ted
for Morse systems ope rator
dut y undergo an intensive
21-week course of instruc
tion that is divided into
three blocks of instruction.
Students must be able to
tra nscr ibe 20 groups of
code per minute to grad
ua te from the course, a l
though the average grad u
ate does about 2S five-cha r
acter groups a minute .

To ac hieve t h is e nd,
students spend approx-

imately six hours a day, five
days a week in the class
room . In bl o ck I, the
students a re introduced to
international Morse code
and typing.

"We teach by the reflex
method ," said Cic e ro
Rhodes, an instructor su per
visor who spen t more than
20 years in the field before
retiring from active duty.

"When the students hear
the d ah s and d its o n their
headphones, they automat
ica lly type the letter or
number. After a lot of drill
and repetition, it becomes
seco nd nature to them."

"Students learn the 31
characte rs durin g thei r first
week of sc hoo l," sa id
Technical Sgt. Robert C.
Templin , block t instructor.

Block / students are drilled on the basic charac ters o f inter
national Morse code.
72 73 Magazine. JUly, 1982

A block / instructor uses the Vibroflex key to drill students
before hooking in to the distribution center.
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Prevent OSCA R 8 Mode J cesense
Use MMF200-7 542.95
Stop receiver I~m birdies
U<.; PSF432 559.95

WORK THE U.H.F. BANDS
Add a rranwener or convener to your existing 10m. 6m or 2m equipmenrs.
Choose from the largest selection of mod ules availa ble for DX, OSCAR ,
EM E, ATV.

TRANSVERTERS MMT j lJ.- ]44 $234.95
MMT 144-28 $2 19.95
MMT 432-28 (S) $319.95
MMT 439-ATV $379.95
MMT 1296-144 $399.95
OTHER MODELS AVA ILA IH .E

CO:-iVf:RT ERS
(boose from many models 10 suit your needs.
Examples: M.\fC 432-28, MMC 426/439-ATV

M.\tK 1296--144. ~tMC I280-ATV
Write for- details and available opnons.

n l.TUtS

A:-iTt:NNAS
420-450 M lh j -beams
411 et. 15 ,7 d Hd $7 5 .75

1111 el. 18.5 dBd $105.50
1250-1]00 M Hl loop yagi l296-l.Y $49.75
Send 3M stamps for full details of all our VHF/UH F items.

7IL>re-SeledOI~ I t1 h ers Transvcncrs £ V~.
ow-pass uters Converter s '~ -

varactor .lriPlers . Antennas .~
Pre-amplifiers Crystal Filler s ~

Sprt'lrum Internauonat , In c.
~ "6I'u'l Offie r Btl:.. I084S

Conceed , ~lllss . 0 1742 l'SA

/)

P
/
E
L
7
7
o

DPDF 770 DUPLEXER $38 .75

...c.........

[275 N. G ROVE ST. ANAHEIM. CALIF. 92806

2.7dB JAdh 1. l dB
Gain Gain Gain
Saves Antenna cosr-J bands, I antenna
Mobile or Base-Simulcast TX & RX
3 mounts with coax RG / 58U or E-CXS0-2V
Antenna DP-EL 770 with:

DP-MB Mag. MI. $49.85
DP-GL Guner MT. $48.85
EC·5Coax& Connectors $46.85 ,

HF·UHF.VHF Duplexer
M<qu<ocy ;nputloutput umoMJ-U low

2OJ.IiOOMJ-Uhigh
dB b. .J dB Bank ",j<crion 50 dB
Saves coax cos-mobile or base
ATV Audio-Video dual TX & RX •
Eliminates coax switches-single feed line
IDEAL COMBINAnON ANTENNA e DUPLEXER

NOlI:: Price , specificanons subjecl [0 chang.. ,,'i,hou t notice

and obligation. ", 318 (71 4) 630·454 1

2 METER, 220 MHz & 70 e M ANTENNA
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A student in block 11/ scans radio freq uencies for message
tra ffic.

,

A Vibroflex semi-automatic key used b y instructors to drill
students on individual characters.

An instructor prepares a rape that wilt be used to broadcas t
from the d istribu tion center.

"We co mbine learni ng the
charac te r sounds and typ
ing. O n day one, they learn
the first finger cha racters
as they appea r on a stan
dard typewriter. da y two
we teac h sec ond finger. and
so on. By the end of the
b loc k, students a re ex
pected to copy 12 groups
per minute."

Templm added that stu
dents who show eff ort, but
have some difficulty learn
ing the code, are se t back in
the course to bri ng the ir
proficiency up. Abo ut 30
percent of the students, fo r
one reason o r another, do
not grad uate.

After lea rning the charac
te rs, the d itty-boppe rs, as
they ca ll themselves, work
on the ir copy speed . As with
learn ing the charac te rs, thi s
is done grad ua ll y.

"We start the classes at
four groups per minute,
then work up to 12," sa id
Templin. " It's a matter o f
repet ition and memor iza
t ion." Codes are transrmt
ted to the various cl ass
roo ms by a closed-c ircuit
system from a si ngle distri
but ion center. The cente r
can send code in separate
speeds to individu al stu
dents o r send unifo rm code
to an entire class. The code
tapes are made by the school
sta ff, an d unlik e o the r
branc hes of the mil itary,
are done by han d rat her
than compute r. Accord ing
to Rhodes, th is perso na l
ize d sys tem a llows for
74 73 Magazine . Ju ly, 1982

more individual atte ntion.
In the bas ic block, stu

de nts spe nd three to four
hours a day copying mes
sages from the distri bution
ce nter. Some time is also
spent in cha racter drill s. Us
ing the Vib roflex se mi
automa tic key. an instrue-

tor can drill the 20 or so
students in his class o n par
t icular problem charac te rs
or patterns before hooking
up to the cen te r.

In block s II a nd III .
stu dents continue to in
crease their co pying speed
while learning othe r facets

of the career field . In the in
termediate block, students
are taught rad io wave and
antenna theory and how to
ope rate receivers. At the
end of th is block , students
are ab le to copy 16 groups
of code per minute. The last
block deals with co mplex
receiving using more than
one receiver and locating
copy on d ifferent frequen
cies . By the end of block II I,
students are expected to
co py 20 groups per minute .

" It's a very demanding
co u rse ," sa id Se rgean t
Templin. "The material is
very abstract . If someo ne is
having trouble with a par
ticular charac te r, you can't
just say, 'O K, tu rn to page
14 in the text and read all
about the letter C: It re
quires a person who isn't
nervous or hi gh strung, who
won't get upset about every
mistake he o r she makes."

" l ike anything el se, it
takes a lot of practice and
pat ience," Rhodes empha
sized . " How many tennis
balls do you th ink you 'd hit
perfecting your backhand?
Our methods aren ' t hit and
miss, by any means, bu t I
would say that repetit ion is
the keystone to learn ing
Morse code."

" I'm confide nt our meth
ods work and that we are
turning out very capab le
people into the field," sa id
Major lane , "We have to;
o ur graduates fill some of
the most critica l positions
in the Air Force." .



CW is both communication and art
Sharpen your ~fist~ with Daiwa precision I

0K210- l .E.D. Speedmeter: aeacs speedtoSO
WP~ . lamoc oceranoownnsooeeee key . Auto
matic, sem automatic. Of tune modes . Dot-dash
memory I Solid stare keying I Weight Control:
Arfjusts dot-dash space ralio I Dimensions:
150W x 62H x 1500 m/m . Rugged. all metal
cabne
DK200- same as DK210 without LED. speed
meter

luxurious selectivity at an affOf"dable price'
AF606K - lnnovatfVe Pll Tone Decoder cecoev
lOCkS onto the CW Slglal eooreooccces 1t\WhIn
creotse d~lty. Variable Notch Frequency:300
3000Hz . CW Pass Band: 140Hz.. 110Hz.. & 8(Hz
I Lowpass and Hlghpass fiMerlngfOf excellentSSB
receoton I Built-in speaker . Dimensions:
1SOW x 62H x 1500 m/m
AK406K - 5ame as AF606K without Pll Tone
Decoder I CW Pass Band: 170Hz" 140Hz.
110Hz.. 80Hz

Be Heerd! Give your hand-held the boost it
needs !

lA203l)- Selectabie power output: low- (15
walls) Of High (30 watts) (al models) I Power
Input 15QmW - 300 rrlN (lA20:YJA) 3OOmW
600mw (lA203OEl), 15 - 25 watts n.A203OCj
Choose the model trere righl for you • Fast act
ing protection CIrcuitry . RF level indicator . BNC
input, 50·239 output I Compact size: 90W x
42H x 1210 rn/m

CNA2002
Automatic Antenna Tuner

CNW518/CNW418
Manual Antenna Tuners

CN520/CN540/CN550
Cross Needle Meters

Daiwa c ross- needle convenience in a compact
case' Get SWR and Power readings in a single
glance.
CN520- Frequency: 18 - 60 MHz . Power rat
ing; 2 ew max • Sensitivity: 40 watts minimum
• Accuracy: t 10% at full scale I Dimensions:
72W x 72H x 950 m/m
CN540- Frequency: 50 - 150MHz . Power rat
ing: 200 wattsmax . Sensitivity:4 watts rrsrsmum
I Accuracy: Same as CN520 • Dimensions:
Serre as CN520
CN550-Frequency: 144 - 250 MHz. Power rat
ings: 200 watts max I sensitivity: 4 watts ITlI1l
mum I A ccuracy: Same as CN520 I Dimen
sions: Same as CN520

Max imize station perlormance with high
Qual ity Daiwa tuners.

CNW518- Frequency range: Amateur bands
35 - 30 MHz, Including newWARC bands I Power
Rating' 888·2,5 kW PEP. CW-1 kW (50% duty) I

Two antenna outputs for unbalanced lines I D!
mensions: 225W x 90H x2750 m/m
CNW418 (nol shown)-8ame specifications as
CNW518 except Power Rat ing: SSB-500 watts
PEP, CW-200 walls . Dimensions: 225W x
90H x2450 rn/rn

State-of-the-art aut omatic ant enna matching
in under 45 seconds.
CNA2002- Frequency range: Amateur bands
35 ·30MHz inCluding new WARC bands . Power
Rating: 558-2,5 WI PEP, CWo! kW (50% dUly),
AM-SOD watts, 88TV, RTTY-500 watts (10 min
utes) I Dummy Load : 50 watts continuous (100
watts/1 minute) installed I Two antenna outputs
'or unbalanced lines . Dimensions: 225W x
90H x2750 m/m

Il58E Coo.go_PI'" Dr . ceo~eo"". 0h00~9_ P!'Ioroe; 1-513-013+0031
110IIS~ US "9In1'!l1or these o....w... produas 0.....- 'fIClUI'Y ,....ted

WRITE OR CALL FOR MORE INFORMATlON AND THE
LOCATION O F YOUR NEARES T AUTHORIZED DEALER
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SOCIAL EVENTS
MILWAUKEE WI

J \Jl8-' 1

The YL Inle<n.al,onal SIngle S,debar>d·
'''"15 (YLlSS8) 1982 Con~enlion will be held
OtlJuly'" " 1982. in M,lwaukeeWI. Achvi
Ties w,1I 1nClu!le trw OX Roundup, tile Sys·

terns A"'itOS Banquet on salu,,,ay A'g"'1.
•""d. maiO< doo< p<lle 0' an lcom IC2AT,
J""" Chill.Aden W.r.28GE ",ill tell about
...,,, reeent ChI"" 'flp. Pre-convent,on ae
Ii..,hes will begin July S. 1982. ..,, 1'1 goll.

;no. ',sh".g. and SIde t"ps planned De
tailed in'ormation may be obUllned by
$&I>d.ng an SASE ,bus"'....,ze. to Sus
MUYCh; KB9OC. PO 80. 18123. "',hu,...
.eeWI532t8

STATE COll EGE " ...
JUL 10

1M Noll..,.,. Am.lt8Ut RadlO CIutl Ham
Feslt••1w,lI be Ilel<l on July 10. 1982, hom
8:00 am to am pm, .11.... HRB-Slnger~

me Q'OUndil.~ PIlr1< RoacI (Dol_
US 322 WO!lI '''Cl Rt•. 26 East~ State C0l
lege P... Talk-on 0I'l 1"6\61.16. 101625/.85.
and 1016.52. Fe.lutes *.11 'nclude a Ilea
markel. technica l sessions, numerous
pr,zes and contests, .1Id ,.I'n'"n8n!l,
Tick"" lire $3.00: I,..t~l ,ng .nd ~Jes are
S5.00. FOr more ,n'Olm.l,on. contact
R,Ch.rd L S'ne KB3WN 1600 E.- a...nch
Road. Stale ColIIIge PA 16801

OAK CREEK WI
JULY 10

The Souttl M'I.....ukee A""'lltU' Radio
Club ....iII hold ils annual swap'esl on Satur
d.y, July 10. 1982, " om HI() am 10 5:00 pm
. t the Americ . n L&g'on POSI ot34. 9327
Soulh Shep.rd Ave nue. Oak Creek WI. Ad·
mission is S2,00 .nd includes a happy hour
.... 'th free be'fflr.~es, Prizes include a SI00
h rSI prize and a S50 second prize pius .
..a rrety of other prll es 10 be . .... a rde<;l dUring
the da y, Park ln~.• prcme area. hOi and cold
sandwiches. IrQuid reheshments. a nd o..er·
night campi~ .... '11 be a ..a lla ble . Talk·in on
146,94. More detailS. Includ ing. map. may
be obtalJled Irom the South Mil ....a uk"" Am
ateur Radio Club. PO Bo> 102, SOulh
Mil..... ukee WI 53172

MIL TON O NT CAN
JU L1g

The Burlinglon Amateut Rad'OClub .... 11I
t>old the 6th annual Ontario Hamtest on
Saturday. JUly 10. 1962. at It.e M,IIon Fail'
grounds. M,IIOn. Onl...c. Adm'ssion '5

$.3,00 per person 0< S2.00 10< ple-r811,slfa·
lion. The,e w,1I De a U.. ma'kel . d,splays.
an auclion. conteslS. and pille,. C.mplng
will De ....,I.bl••nd grOUnd, w,lI open
FI'd.y n,g" l fOf early campe<' FOf pre
.eg,str.lion. conl.cl M,ke CObb
VE3MWR. PO eo. 636. Burllnglon L7R
3Y7. Canada

BOISSEVA.N MAN CAN
JUL 1(1.11

Ttle 191" annual 'nt..n~llronal Hamfnl
will blt .....d on July 10-1 I , 1982. on lheCa
nacI,an aide 0' I.... Inl.....loon.1 Peaca
Ga'dens bel_ Du"_I" NO.nd Bois
...... in MAN in the Canadi... P...,lion. Ac·
ti..,I_w,1I 1nclude l"nlfl\lIt.. "u-nIS. m0

bil. judg,ng. CW and QLF conl..ta, .....~
na.. fo<OMs.nd YLs. Ilea ""'''.Is,. ham
.UClion.• Satu'd.y nig"l dance. • Sund.y
morning b,••U.sl.•nd 'OIS o. g'•• '
pri2es, FOf mor.lntQm'l.lIlOll, con.act B....-.
nle Arcand WDO MO, PO eo. !>3, EWing

76 73 Magazine. July. 1982

NO 58843, Of William M. Shryock. J'
WDGGRC. 322 Easl ~ Ih Slreet Williston
NO 58llO1.

RAPID CITY SO
JU L 1(1.11

Ttle Black Hills ARC wili llold trl. annu
al Souttl Oakola Hamf.sl on July 10-11.
1962, at In. Surback Center, SO Sctlool 01

M,nes and Tec"nology. Rap,d Cily SO.
Pre-,rrg,stratron is SHIl); 'rrgistralion at
II'>e dOor IS $8.00. There w,1I be a plil.
dr.... ing tor pr.regislr.nls. 'orums. con
lesls.• PICnIC, and pn"es. Tables a'. eee
for the !lea ma"el . Ta'k·in "" .341.~

(WGBUQ. For turtl'ler irJlQm'l.ltion. ~te
BIaCI< Hms ARC. C/O Rudy W BlIPWA, 4822
CapItol, Rap;d City SO 57701_

MAPLE AIOOE BC CAN
J UL1 (1.11

The Maple Ridge ARC ...ill tIoId its Ha.....
'esl '1l2 on July 10-11. 1962. • trre Maple
RIdge Faorgrounds. Iocaled 30 mIles east
0 ' Vancouver. Maple Ridge BC. Reg,stra·
t,,,,, 'or nams ,s S5.00: 'or non· hams 0¥8f

12 years old. $2 .00. There ...,11 be tccc.
pnzes. a swap & Shop. d,splays. a bunny
nunt , lad,es ' and ch' td'en's prog'ams. and
a ma,n pllze draw,ng for a Kenwood
TR·2500. Camper spaces ...ill be ava,lable
IlOme ...,th electllca l tlookuPS) Tal~·1l\ on
1~.2OI.80. For more informal,on and reg·
,Sl.allon. contact Maple R'dge ARC. Bo.
292, Ma ple Ridge BC V2X 7G2.

ALEXANDER NY
JUL 11

The Genesee RadiO Ama teurs. Inc., will
hold lhe second annu a l ARRL· a pproved
Ba ta ..,. Hamtest onSunday.July 11, 1982,
from 7:00 am to 5:00 pm . 1 the Alexand81
Firemen's G,ou nds, Ate. 98 (nine miles south
of Ba ta ..ial, Ale.ander NY, Regist rati on is
S2.OO in advance. $3,00 a t the ga te, and
St.OO fo r the flea ma rket There will be
ma ny prizes. a la,ge e.hlbit area. OM and
YL p'ograms. contests . p lenly of fo od ,
overnight camping. and a boar anchor
aucllon a t 3:00 pm. Ta lk·in on ~ . 7 1 15 , 3 1

(W2RCX)or .52. Fo' adva nce uceere. make
checks payable to Batavia Hamles" c/o
Gram, Inc .. 80. 572. Ba ta via NY 14020

MCKEESPORT PA
JUL11

The T...o Rivers Amaleu, Radio Club.
tnc., ...,1I1101d ils annu .1 "aml",,1 on Jufy
1I, 1982, flom 9:00 am to 5:00 pm. al I"e
Mc Keespor1 Campus ot Penn Slale Unl.
v.,sity. McKeaspor1 PA. There wil' be

'orums. plileS, 'ood.an OUldOor lie. m.r·
~et.•nd indoor setups. Talk·in on 146,221
.1l2. For more in'ormahon. lelepl>one(.I2t...-

INDIANAPOLIS IN
JU LY 11

The 'ndiana Stale AmalltUr Rad,o C0n
vention. in conjunct,on with lhe Ind,anap
OIlS Ham'.st.nd Computer Shoo....... ,11 be
held on Sunday. July 11 , 1962.•1 lhe Man·
011 County Fa'rgrounds .1 Itle southe.st·
ern intersecllOfl ot 1-74 .nd I~. Gate
tickets are U .OO and enlllle you to.1I ac·
liv,t'es, including the major pli2e dr. ...'ng
and nourty prl.les. There ...ilI be ins,de.nd
OUls,de !lea m.rkels, • _,ale comput.
er show and flfNl rna"'.' • • com..-c,al
v.ndon.' d,splay area, technical forums.
C'ub .ch..ilies. and lad.es· progr.ms

Ther. ...iII be setups a lter 12:00 noon on
S.turday, Ju ly 101h. Security Will be pro
vided Saturday nig ht and Sunday, and
camper hookup lac ilit ies ...ill be a ..allable
on th. grounds. For lurlhe' in'Ofmation.
con tact Ind,anapolis Ha mfasl. Bo. 11086 .
Indian. polis IN 46201.

MANCHESTER NH
JUL11

The New Hampshire FM ASllQCial ion ...m
hold ... electronica Ilea market "" Satun:lay.
July 17. 1962, at Ina M. ncllMler MuniCIpal
A,<port. Manchesler NH. beginning a l 9:00
am. Genera. adm,ssion is S1 ,00 par ptIfSOfI;

sellars, ~OO, Sellars should ta'lgate or
bring If>elr o..n tables. Commercial d,s
plays are~. Ra"nhments will be
a ..alillble.nd door pr;.zes will be ....a'oed
Talk·,n on 14652 FM.nd 12.9 AM. For 'Uf'
ther ",'ormallon, contact Dic:l< DesRo5lers
W1KGZ .1 f6'33IEe.MOO, or Ooo.og A,ken
K1WPM, 30 Meado wg len Dr,v., l<I a n·
clIesler NH 03103. (603l-622-ell31 .

SHEB OYGAN WI
J UL 11

Tna tnord .nnu.1 StNlbo1g... County
Ama t.... AIldio Club la"eanore Swapfe-sl
snd Brat Fry ...,11 be held on Juty 17, 1962,
"om 8:00 am 10 .:00 pm. • t lhe Wilson
Town Hall . sout" o' ShebOyg.n W' , There
w,1I be. public .ucti"" and pllles. Tables
.'e 'ree and camp,ng ...,11 be a ..ailable .1

Terry Andre Stale Pa,k. For. llye, and ad·
dl llOn.1 ,nlormal,on. Wil le PO 80. 895.
Sheboyg.n WI !>3081 . or C.II (.1.1-'457-

""
HARBOR SPRINGS MI

JUL 11

Tna SI'a,ls Area Amaleu, Aadio Club will
t>okl its annual hamlltSt on july 11. 1982.
f' om 9:00 am to 4:00 pm at the Harbor
Springs H'g h Sc:"00I. Ha rbor Spfings MI.
Donallons are $2.00 .t lhe door and table
space is $2 .SO. Doors will be open at 8:00
am IOf salups. lunCh will be served trom
11:00 am to 1:00 pm and ,e lreshments will
be a .., llable dur inglhe day. There will be
one main door prize and sma ller prlleS will
be awarded hourly, The school pa' king lot
IS 'r..... tor self-conlained RV s 10 use fo r an
o..-e rnlghl s tsy and ma ny piaces of inle ,esl
10 YLs are a..sneore nea rby. Tal~-in On
.521.52 and 146.07!.67. Fo r more <leta,ls .
comect Mr. Bernie Siolnick KBBRE, 630
Ann Street, Harbo< SpringS MI ~97.a. cr cau
1616~526-5614

EUGENE OR
JUL 11-18

The Lsne Counly Ha m Fair will be l\<Ild
On July 17-18. 1982, et Ihe Oragon Nallo n·
al Guard A,mOfY. ~15 Cenlenni.l, Eu·
gene OR. T,ckats a'. $.4,00 .ac" and enti·
tie the t>older 10 one e_t'a dr awing lic ke'
'rea it pu,c"ased be'Ofe July 1st Doors
...ill open .' 6:00 am Salu'day and Sunday.
Fealures ...,11 Include a s ...ap and shop at
$$.00. I.bl•.• 2·mete' bunny hunl. wom
en'S ac l, ..,t,es. a cn,'d'en's corne'. cam
puter <lemos, lechflrc.al semIna's. OCWA.
and 'grand pli"e 01 an tcom 730 Iow·band
mobile 'lg . Tl>are ...ill be.n alloday snack
bal, t'ea pa'k'ng for RVs (no hookups).
and. Salu'day potluck supper at 6:00 pm.
hl' ·ln on .521.52. 146281.88. IH.861.26.
and 31110 HF. For advance lickels. send
.n SASE 10 Eunice Bro...n WA7MOK, 2.56
eon-ar Cou", Sp<lngfoeld OR 97.77. or
phone (503}-U7.793Q

BOWUHO GREEN OH
JUL1,

The 171" ....-. Wood County Harn-A
Rama W'ill bot hekl on SundaY. July 18,
1982. al Ina Wood County F."grounds.
Bowling G,"" OM , GIltes w,1I open at 10

am, with l lO:Ie ad miss io n and parking,
The re will be draWings for pril es: lic'e ts
a,e Sl.5O in acvance and $2,00 at the gale.
Trunk sales space and 'ood will be avait·
abre. Adnnce lable rentals ara $3,00 to
dealers only, Saturday selup ava ,la bla un·
iii 8;00 pm. K8TIH la lk·in on .52, Fo r mo'.
into or deale' renlals. sand an SASE to
Wood County ARC, c/o S. I'ons. PO Bo.
73. Luc key OH Q«3

WASHINGTON "10

JUL l'

The Zero Beaters A""'t.... RadIO Club
... ,n hold ils tl;om'nl on Sunday. July 18,
1982. al the Wash,ngton F."grounds.
Washington MO, Talk~n on ln.&ci.24 For
more in'ormation. contact Rocn Noelke
WAINUI . Rle 3. 10 R,cha,d Dri ..e .
Washingt"" MO 63O!lO.

CANTON OH
JULlI

The Tu!<CO Radio ClUb (W6ZX).nd ll'le
Canlon Amat....' Aad,O Club (W8AU ... ,11
hold theath annual Ha ll ot Fame H.m•.,t
on July 18. 1982, .1 I"e Nim,sn,llen
Grange. 6461 E..lon Street, Lou,s..ille
OH. Adm,ssion is $2.50 ifl advance. $3 00
. 1 the g.le .•nd children under 16 ... ,11 De

adm,tle<;ll'ea. The Ilea markel will open.t
9:00 am afld activiti.s ...ill include . .....ds.
forums, dealers. and XYL pIOllr.ms. 1110·
,n on 146.191.79. 1.t6521.52, and ln721.12.
For reservatIonS snd/or inlormaloon. con
tacl Butc" Lebold WA8SHP. 10677 Hazel·
..ie... Avenue. AllianceOH oU6Ol.or phone
(216)-821.a~.

LA PORTE'N
JULI.

The LaPorte Counly Summer H.mfeSl
will be t>eld on Sunday. July 18, 1982. al lhe
County Fairgrounds. LaPo<te IN. Good
lood ,cold drink". and.n Indoor ..Ihngarea
will be anila ble. For reserv.tions and more
informa tIon, w. ite PO Bo> 30. LaPo<te IN
eeaso.

GRAND RAPIDS "IN
J UL 18

The Rang e Wid e Hamlest will be he ld
o n J uly 18 , 19I12 , Irom 10:00 am to 4:00 pm
at Gun n Park, Highway 38 , 6 miles northof
Gra nd R. pids MN , Admiss ion afld tables
a re free . Bring the family rcr a picnic.
gamas. priles, and fun. Pa rk,ng .nd camp·
grounds will be ava ila b le . Ta lk·ln on
146.281.88 and .52. For more in'orm.lIon.
writa Bob WOGAA F. 736 Cryslal Springs
Road, G,and Rapids MN 55744. or call
1218~326--2268lsvenings).

OKANOOAN WA
JUl :M-:l!i

The Okanogan V.lley Inlemall""al Ham
lest ...ilI be held July 2"'25. t982. al tn.
Okanogan County F.orgfOUndS, Okanogan
WA_ Reglsl,allOfl is $3.00 for nama .nd
$2.00 'or norW'oams. Act"';ties wil' include
bingo. a cake ....alk, • 2·meter bun...., hunt.
and a Sunday potlUC~ d,nner, ' 0I1owed by

a dra""ng IOf pri.les. Talk·m on 146,97.
HOOkups will De •••ila!lle 'Of tnose w/l(l

need tllem. and mol&lSatl(l realal,lr........
close by. For more lI'I'ormatoon, contacl
Frank BIgelow WA7ZEV or Buck BuctIanon
"'OS,

OKLAHOMA CITY OK
JULn.25

The Centra. Okl.nom. RadIO Am. t.......
Inc . ...ilI hold lhe Okl.noma State ARRL
Con..-entoon al " Ham HOlId.y '82"' on July
23-25. t982. althe Myn. d Con.....toon Cen
Ie" Okl.""""a Cily O K. Pr..agislf.tion is
$6,00 and Inchldes free llaa-m. " fl I. ·
bles. Thepre-,rrg,sl,.lion award Ia. Radio
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P.C. BOARD PRE·DRILLED
SOLDER P LATED WITH
PLATED THROUGH HOLES
FOR A MORE STABLE PIC-
TURE. IV'"Ef.,V !I

. ... '21~7NorT"IlAN"'. "

3 MRF ~Bl 'fRA~

2 HP 2835 Diodes
6 .001 Chip Caps.
9 Resistors
4 Prewound chokes
1 Electrolyt ic Cap.
1 Pre Made Probe

@@@@@@@@@@
* WIRED p.e. BOARD TEST
ED, READY TO CONNECT TO
CAN WITH PROBE & CABLE
CONNECTOR AnACHEO.

$24.15

DOWN CONVERTER
••••••••••••*••••••••••••••••••••••••

PARTS CONVERTER
KIT

$1BSS

Complete
Down Conve rter

System
INClUDES

AHTENNA KIT
PO WER SUPPLY KIT

CONVERTER KIT

SPECIAL $49.95

QUANTITY
DISCOUNTS

Any Price in Ad v.
10 pes 12 'lb oH
25 pes , 18% off
50 pes 25 '!b off

100 pes . 30% oH
1000 pes 35% off

!'to """,nil 10,
Qu.nfily D'scount

POWER TRAN SFORMER P.C. BOARD
COURSE TUNE POT. RF CHOKE
FIN E TUNE POT. KNOB
3 'P CONNECTORS WIRE
RESISTORS & CAPS 2 SWITCHES
LEO WITH HOLDER 4 DI ODES
TERMINAL STR IP LM 317 REG.

WOOD GRAIN CABINET WITH SILK
SCREENED frDnt 8nd back $1D.95 Extra

BUILT POWER SUPPLY ,$34.95

POWER SUPPLY
I • KIT

~ .P. $1BSS

2300 MHz VARIABLE
••••*••••••••**•••••••••*••••••••••••••••••••
ANTENNA KIT ~:J
$1BSS ~ ~WASHERS

31 S PACERS
• MOUNTING BRACKET

6" RG 174 COAX
'F' CONNECTOR • 35" ROD

6W ' x 4" P.V.C. PIPE
~-" 2 DRILLED END CAPS • HARDWARE

We will tune conver
ter board for $12.50

trouble shoot
add 7.50

trouble shoot
power su pply..$12.50

pius Iny Plrts n.eodeod

W. WIll .cUp! collecl g lls for or<len only on Y,... Ind ""ul.. C..d
No C.O. D. 0nMr1

To Dn:I.. C,II J ·JI1 ·255·7776-for inform.lion 'I ll 311-29 1-1262
C. b' 11 :til: .1Ii.... 5 ,,,,,,,"b. ........ Md S"thci"'l l'flt•.-

6950 NORTH MICHIGAN ROAD
INDIANAPOLIS, IN 46268

ELECTRoniC
RAinBOW ~ ~'"

A IIAM RADIO P ROG RAM FOR
T i lE APPt~ COMPUTER

Dy Fred Pearlman WOODL.M

BASil IX>ES IT AGAIl"\ . . .
.. . 0;-'; DISC, WlTtI DOCUME:-':TATIO;,\;!!!

Computerize your OX opeeeuons. Speed up and :r.im p lif)·
your DXCC e(£orb. Locate an)' of tbc 318 approved coun 
trtcs by name, number or prefix ... and rind out if you've
wor ked it .. . with the ce ttslgn . band, date. time, heading
and dlvtance-c-dlaplaycd instantly . UX·PEDITER·S memory
contain.. atl the info yo u need . E:'\TER Al"\D UPDATE new
and perttnent informal ion as to co u n tr y ..latus and how and
when you worked il ... and much more.

If'l; o w Available at Your Dealerl
If ordering dirtct: Retail 529.95. Add 52.00 :r.hipping/handling

California res jdents, please add 51 .95 Sales Tax

BASil EDVCATIONAL SER VICES, I,'·C.
P.O. Box 1115 San Leandro, CA 94577 ", 26

/4 151351-5410

Drake's New
Digital Multimeter
with Advanced <Oil

Auto Ranging
Features.

Slmpl,.nd usytlloplf.ll. The Dr. " DM2350 Digit.1 Mullimrter .utom.liully
"'Inurll your Sll,ctld lunctlons In up to 5 r.nges. II me touch ". button.
Dr.k... Digltll Mulllmir wllllllll "erlGld circuits .nd DC .ecurlty 1.lJ.8",t III
rllding .t O.~ " lull sull. Acontinuity lesl SIIInds • sign. 1when circuit
nslsl.net I. 1. 11 11I.n ZO 1111111. The IIl1u ld crJl1I1dltpl.y .nd thrH .I.p
prellCtlllI '"Iurt with wto-zeroing. pol.rlty Indiullan .nd IVlfof. nge
w.rn lng .ign. lllI.kl Itldeellor SlnlceMn 1M" lIebbylsts.

The Du" Dlgll.1 Mulllmll.r I. Slid templell wllh b.tterles lb.ttery life Is
griller th.n 3DII hr•.l, p..-tl .... 20 . mp current Ihunl sp.rl lust. .nd uti
cerrylnv u n lor lilly 195-115

Add SUO slllPpolflp .",,".ndl'"1I pel" Older_Send clleck WIlli eree- .nd
p,ov lde wet! .dd,ess 101 UPS shIpment 01110 res.cents .dd Sales I..

r::;:i '~ In Ollie. 01/ lQf C<edil-{;e,d bvvers

Ie » I' . infOi/ma llOOeall: m.yt.eJl loIlfree
, • 1·51).866.2421 1.Q.5U-5612

R. L. DRAKE COMPANY
540 RICI'I,"j sneer MllmlSllu r\l , 0 1110 45342

... SIN!' [ ,,, of Ad.""""" on PIP" , I. 73 Magazine ' J uly. 1982 rr



Shack TRS-ao co lor computer. Featured
will be a computer fa ir with programs on
personal compu ters, plus an ARRL fo rum,
AMSAT, OX and the Art of OSUng. FM, An·
fennas, and Atternat e Energy Sources
The re will be an Indoor flea markel, com·
mercla l d isptays, a raotes p'ogram, and
on Saturday nigh t. Juty 24th, the Oklaho.
ma Diamond Jubilee Banquef 1011 owed by
a weste rn dance. The Ham Holiday Grand
Award will be presented on Sunday, July
25th , For reg istration to-ms and addit;on
80 1 in fo rmation, write CORA Ham Holiday
'62, PO Bo > 15013, Del en, OK 13155,

WELLINGTON OH
JUL 24

The Northern Ohio Ama teur Radio
Sociefy will ho ld its annual ARRL NOARS·

l est on Saturday, July 24, 1982, at the
Lorain Coun ty Fa irg ro unds, 18 m iles
sou th of Lorain , one mile west 0; Route 58
on Rou te IB, Wellingt on QH, Admission
tickets are $2.50 in ad vance, $3.00 af the
gate, and are good for al l p rize draw ings
Ch ild ren under 12 will be adm iHed fr ee
Adm ission tickets may be ordered l rom
NOA RSl est , PO Box 354, Lora in OH 44052
The'e wil l be Over 100 pr izes, includ ing an
teem 130 and power su pply, an Ameri tron,
Inc" A1·80 li nea r ampli lier, and an Ic om
IC-2AT. Featured wil l be a large I lea mar·
~et witll pa'~ing spaces at $t.oo each, tr ee
pa r~",g , an indoor exhib it Il all, retresn 
ments. and lree overn ight camping Iwith ·
out Ilookups) on F, iday. Indoor e. llib it
spaces wl tll8·100t tabl es a'e available a t
$8,00 each. Send a ch ec k for advance reg·

ist rat ion to Ernie or Pat Jackson, 201 Par~

Avenue, Elyria OH 44035. Ta l ~ · i n On
146.521,52 and 146.101.70.

POUGHKEEPSIE NY
JUL 24

The Mt. Beacon Amateur Rad io Club
will hold .rs annua l hamlest on July 24,
1982. beg",ni ng al 8:oo am. at the Arling.
ton Senio r Higll School, Pougllkeepsie
NY. AdmiSSIon is $2.00 (XYLs and clli ld ren

admitted t'ee), ta ilgating space is $3,00
(includes 1 hee admIssion), and a table

space is $4.00 (inCludes 1 hee tab le and
adm ission), There wil l be tlle f r~e f lea mal ·
eet tab les rndoors, par~ing door pri zes, an
auction start ing at 2:00 pm, and ho t 100d
and beveraqes. Talk·in on 146.371,97 and
146.52. For add it ional inlormation, ad-

vance tIc ket s, or reg istralron, send an
SASE to Walt Coller WA2ZCN , Nort ll Hill
s ide Lake Road. Wappingers Falls NY
12590, Or phone (914)·226·6636.

GREENVILLE Oli
JUL 24-25

The Treaty City Amateur Rad io a ssoc.a 
t ion will be operating spec ia l event sta
t ion WBUMO lrom tile site ot t he Annie
Oa~ ley Days ce lebration, t-orn 1600Z July
24 until 1600Z July 25,TIley wil l operate up
10 kHz 1,0m tile bottom ct tile Oeoerer
band on 40 and 20 meters and will venlure
into th e 40-meter Novice band occaSIona l·

Iy. Send a business size SASE and aSL
cards for a special certlfrcate to TCARA.
Bo> 91, Greenville OH 45331.

Continued on page 150

NEW ORLEANS LA
JUL 25

The Amateur Rarl<o Publrc ServIce As·
soc lal lon of St J<Jseph County MI wil l

hold Its 4t ll annua l swap and snop on July
25. 1982. at the St. Joseph County Fa,,·
grounds, Centreville MI. Doors open at 8:00
am, Tickets are $2.00 In advance and $3.00
at t il e gate . Indoor ta bles are $2.00. Trunk
sales are tree. Camping is avauabie Satur·
day nrgllt only lor 56,00. Taik·ln on 146.52
For more Inlormation, con tact Dennrs
Cutter N800 U, 3051 Z Avenue, Vickesbmg
MI 49097.

WHEELING WV

JUL 25

Tile Triple Stafes Radro Ama teur Club
will Ilold i ts 4t h annuai hamfest on Sun·
day. July 25. 1982, Irom9:00am t 0 4:oo pm,
at Wll eeling Park, Whee ling WV, Adm is
sion is 52.00 (SOI50): children under 12 w il l
be admi tted hee, There Will be ma jo,
p riles piuS door pr izes eve ry 15 m inutes: a
15-minut", auc tion eve'y hour on the Ilour:
free par~ing for 1.000 cars; ref reshments;
ARRUSWOTITSRAC booths: moco- deal
er displays: and a ne e market. Th",re wili
be setups til e night be fore 0' at 7:00 am
Su nday morning, Ta l~· i n on 146.311.91 and
146.52. For advance deale r reglst 'a tion,
electr ica l outlet and table requests, sub
mission 01 free ads for t il e club's hamlest
issue, and more info,mat ion, con tact
TSRAC, eo« 240, AD 2, Adena OH 43901.

CENTREVILLE MI
JUL 25

Til e Delgado Community Co llege Ama·
teur Radio Clu b will Ilold its annual swap
fest on Sunda 1, July 25, 1982, from 8:00am
to 4:00 pm, at the l'erist1le in City Park, New
O,ieans LA. There is no charge for setting
up, but tllose part icipating must bring their

own tables. Admission is free. There will be
plenty of lree parkin g, arm fOOd and drinks
wil l be available nearby. Talk·ln on 146.67
For furt her inlo rmation, contact Ji m Wolfe,
Club President, Delg ado Amateur Radio
Club, Delgado Community College, 615

WEST FRIENDSHIP MD
JUL 25

The Baltimore seo.e Amateur Te leVI
sIOn Society (B RATS) wili llo id its annual
BRATS Ma l yiand Hamlest on Sunday. Ju·
Iy 25, t 982, at the Howard Coun ty Fair ·
gl ounds, Rome t44 at Rou le 32, ad jacent
to Inlersta te 70, about 15 mi les west 01
Ba lt imore. in West Fr iendslllp MD. Indoor
tabl es wit h ac powe, are $15.00 eacll:
without ac power. $10.00 eac ll. Indoor ta il·
gat Ing is $5.00 per space: ourocor la iIgat,
ing IS $3.00 per space. Overnight RV hook ,
ups Wltf be available. For more info rma,
tion and rese.-atrons. write to BRATS. PO
ao« 5915. Baltimore MD 21208.

!III ' '''. .....

-

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217·367·7373

PRINT THE WORLD

See What You've Been Missing!
Stay in touch with world events, monitor weather, ship
t raffic, and radio amateurs. Connect to your receiver
and display shortwave radio teleprinter and Morse
code transmissions with the new receive-only HAL
CWR-6700 Telereader.

• Receive ASCII or Baudot RTTY
• Six standard RTTY speeds
• 3 RTTY shifts for low or high tones
• Adjustable space for fine tuning
• Receive Morse code - 4 to 50 wpm
• 16 lines by 36 or 72 character display
• Two page video display
• Parallel ASCII printer output
• Requires ± 12 VDC and external TV monitor
• One year limited warranty
• Small size (8" x 3" x 12.75")

Write or call for more details. See the CWR·6700 at
your favorite HAL dealer .
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pages. and most of them are in stock I Open SEVEN OAYS every
week and NO SALES TAX in New Hampshire. You'll find that
our DISCOUNT PRICES are hard to beat and our FRIENDLY
SERVICE is second to nona. We're only 30 mins from Rte 128 in
BOSTON via Rte 3. and o n ly 45 Mins from lOGAN International
Airpon in goston , If you cannot visit us then try our FAST mail
order service. Most mail and PHONE orders are shipped in one
day. Send $1 for our ENLARGED CATALOG. free with orders.
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The TR-2500 is a compact 2
meter FM handheld transceiver
featuring sn LCD readout. 10
memories, Hthlum battery
memory back-up, memory scan.
programmable automatic band
ecan, HIlLo power switch and
built-in sub-tone e ncoder.

TR-2500 FEATURES:

• Extre mely compact and light
we ight 66 (2-5/8) W x 168 (6-5/8)
If x 40 U-5/B} D, mm Unchesl.
540 g. n.z ner WIUI NICd pack.

• LCD digital frequency readout
• Ten memories tncludes "MO"

memory for non-standard
split repeaters.

• Lithium battery memory
back-up. built-In. (est. 5 year Hfel.

• Memory scan.
• Progra mma ble automatlc band

scan allows upper and lower
frequency limits and scan steps
of 5 kHz and larger (5. 10. 15 .
20. 30 kHz ... etcl to be
programmed.

UP!OOWN manual sean.
• Repeater reverse operatlon.
• 2.5 W o r 300 mW HF output.

(HI/LOW power swnchj.
• Built-In tunable (with variable

resistor) sub-tone encoder.
• Built-In Ifi-key autopatch.
• Slide-lock battery pack.
• Keyboard frequency selectlon.
• Covers 143.900 to 148.995 MHz

In 5 kHz steps.
• Optional power source. MS-l

mobile or ST-2 AC charger/
power supply allows operation
while charging. (Automauc
drop-In connec-ttons.I

• High Impact plastic case.
• Battery status Indicator.
• Two lock switches for keyboard

and transmit.

Standard acces sories:
• Flexible rubberized antenna with

BNC connector.
• 400 mA H heavy-duty NI-Cd

ba ttery pack.
• AC Charger.

Option al ac cessories:
• VB·2530 25 W RF Power amp.

BNC-BNC cables, and mountlng
brocket. supplted.

• MS-I 13.8 vue mobile stand!
charger/power supply.

Optional ac ce ssorie s :
• ST-2 Base station power supply

and quick charger (approx I hr.}
• TU-I Programmable "DIP switch"

ICTCSS) encoder.
• SMC-25 Speaker microphone.
• LH-2 Deluxe leather case.
• PB-25 Extra Nf-Cd battery pa ck.

400 mA H. heavy-duty.
• RT-l Battery case for AA

manganese or alkaline cells.
• BH-2 Belt hook.
• WS -l Wrist strap.
• EP-I Earphone.

The TR-9130 ill a powerful. yet
compact, 25 ...att FM/USB/LSB/
CW tranllcelver. featuring slz
memories. memory IIcan. mem
ory back-up capability, automatic
band scan, all-mode squelch ,
and CW semJ break-I..o. Available
with a 16-key autopatch UP!
DOWN mJcrophone (MC-46), or
a b..lc UP/DOWN mJcrophone.
TR-9130 FEATURES:
• 25 Watts RF ou tput on all

modes. (FM/SSB!CW) .

TR-9130
All mode (FM/SSB/CW) 25 watts, plus .. .11!

• Internal battery memory back-
• FM/USB/LSB/CW all mode. The up. using 9 V Nt-Cd battery. (not

mode switch, with the digital KENWOOD supplied). Memories
step (DS) SWitch. dete rmtn es the are retained approx. 24 hours.
stze lIDO Hz. I kHz,5 kHz, 10 adequate for the typical move
kHz) of the tuning step. from base to mobile. External

• Stx memories. On FM, memories back-up terminal on the rear.
1-5 for stmplex or ±600 kHz • Automatic band scan. Scans
offset. us ing OFFSET switch, Within whole I MHz segments
Memory 6 for non-standard (Ie., 144.0-144.999 MHZ).
offset. All six memories may be • Dual digital VFQ·s.
simplex, any mode. • TransmIt frequency tuning while

• Memory scan. Scans memories tra nsmttu ng. for OSCAR
In which data Is stored. operations.

~~!1~1~2915!
1111 West Walnut. Compton, California 90220

Option al accessories:
• KPS-7 DC power supply for

TR-9130 base station operation.
7 A tntermtttent, 6 A continuous,
protection circuit bullt ·ln.

• SP-40 compact mobile speaker.
Only 2-11116 W x 2-1/2 H x 2-118
D (Inches). Handles 3 watts
of audio.

• TK-l AC adapter fo r memory
back-up (not shown).

• Squelch circuit. all modes
IFM/SSB/CW).

• Repeater reverse swttch.
• Tone SWitch.
• CW semi break-in ci rcuit with

stdetone.
• Digital display wtth green LED's.
• Compact size and lightweight.

170 (6-11/16) W x 68 (2-11116) H x
241 (9~1/2) D mm (Inch). 2 .4 kg
(5.3 lbs.) weight.

• Covers 143.9 to 148 .999 9 MHz.
• HI/LOW power swtrch. 25 or 5

watts on FM or CWo
• Transmit offset switch.
• High performance noise blanker.
• RF gain control. e RIT circuit.



8-8308
"Top-notch"••.VBT, notch, IF shift, wide dynamic range
'lI'h e TS-830S has every
conceivable operating feature
built-In for 160-10 meters
(In clu d i n g the three Dew bands).
It combine s 8 higb dynamic'::f: with variable bandwidth
t g {VSTI. IF ahift, and an
IF n otcb filter, a. well as very
s hafP OIten in the 45 5-kHz
second IF.

5 -8305 FEATURES:

• LSB. U SB. and CW on 160-10
mete-rs . jndudin~ the ne w 10. lB.
and 24 -MII7- bands .
Rer-etves WWV Oil 10 Mllz.

• Wlik receiver dynamtc ran~l"
.Juncuon l<-ETs In the ba ta nrr-d
mixer. MOSFI-:T RF emptrner a t
low le ve l. a nd dual resonator fo r
ea<:h band .

• v a n a bte band wid th tunin~

(VB11. vanes IF niter pas,..band
width.

• Notch filter hl~h-g actin" ('In-u it
In 455·kl l7 seco nd IF.

. IF s h ift [passband tuning) .

• Noise-blanker threshold
level control.

• Bui lt-In d igital display .
tffuorescent tu bel, w tth
analnJ.! dial.

• 6146B final with RI-" m-geuve
feedback. Runs 220 W}'EP
ISSBIIl BO W DC le wl Inpu t on
all bands .

• Buil t In RF' speech processor.

• N'UTOW/wldc Illte-r- sele c tio n
on Cw.

• SSB moni tor circuit .

• HIT an d X IT uransmuter
tncremcnra t tuni ng) .

Optional ac cessories:
• SP·230 external speaker.
• \'1"0-230 externar dlgi lal VFO

with five ruemortes. digital
display. -

• V}U-240 external analog VfU.
• AT-230 antenna tuner.
• YG-455C (500 Ill ) or YG-I55CN

(250 Hzl CW Oller for
455 kHz if':

• YK-88C [50 0 liz) or YK-88CN
(2 70 H z} C\V rtner for
R,83 Mliz IF.

• KB-I deluxe Ilt'Hvywelght knob.

8-1308E
"Small talk" ... IF shift, Processor, N/W switch, affordable.
A CODlJNICt. all aoUd·atate HF • Digital display. buut-m. Output power is reduced if
SSB/CW tranaceh'er for DlobUe • IF shift c irculi. abnormal operating conditions
or fL&ed base atadoD. c o vering • Speech Processor. bullt In. occur. For very severe opera-
3.5 to 29.7 MHz. "t1ons. o ptio na l cootmg fan . FA-4 .
Ts -l30SE FEATURES: • Narrow/wide Iter selection on is available . TS-I30S. wnh FA-4

O I d lh CW and SSB with optional Installed . also available.• 80-1 meters inc u I n~ e new Inters.
10. 18 . and 24 MHz bands. • Automatic SSB mode setecuon • Effective noise blanke r.
Receives 'WWV o n to MHz. (LS D on 40 meters and belo w. • Dimens ions : 3-3/4 H x 9-1/2 W x

· rrS -130 S E runs 200 W PEP/ I60 USB on 30 meters and up). 11 -9/1 6 D unctiest . Wf" lght :
IW DC inpu t o n 80-15 m eters. 55B h nrovld d b160 W PEP/ 140 W DC o n 12 a n d .. reverse swuc I provt e- . 12 .3 1 s.
10 meters. TS -1 30 V version a t • RF arten uator, burn-in . • O ther fea tu res : VOX . CW s em i
25 W PE P/20 W DC. all bands. • Final ampnner protection c ircuit break-In with s ideto ne. one fi xed
also available . assures maximum reliability. channel. a n d 25 kHz marker.

Ef)~!1~)lo~29,9
1111 West Walnut. Compton. Cautornia 90220

Optional DFC·230 Digital
Frequency CootrolJcr
Frequency control in 20-Hz
s teps wnh UP/DOWN micro
phone (supplied with DFC-2301.
Four memories and digital
d isplay. {Also opera tes with
TS-120S. TS530S. and
TS-830S.l

Optional accea.ories :
• 1'5 ·30 matctung powe r supply

IT S-130 S EJ.
• KPS-21 power supply

ITS-I30SEI.
• PS·20 power supply (T S· I30V).
• SP·120 external speaker.
• VFO-120 remo te VFO.
• FA-4 fa n unit ITS-I30S EI.
• YK·88C {SOO till a nd YK-88CN

(270 Hz) CW filters.
• YK -88SN 11 .8 kHz) narrow 5SB

ni ter.
• AT-130 antenna tun er.
• MU-IOO mo bile mounUng

bracket.
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THE
NEW
WEATHER
SATELLITE
HANDBOOK

fromNEW
,,,"'..'"
ANTENNAS
n ~_;.~_:::.__~

BOOKSHOP

Think Antennas

RADIO

Think Summer,

VHF ANTENNA HANOBOOK_rr...--w VHF Am....,.. Handbook detalla t ile
It>eory, dealgn. and COf\$tf1JC1ion of h..-.dreds 01d,ll...,t VHF and UHF ant........
... • pract;eal book wnttetllot lhe ....age ..,...1....... who ' iIlkes loY in buildl"'ll.
nol lUll of compIe~ lomM,Iles lor the deSIlIn engi.-. Packed with labulou.....
tenna projects you can build BK73lI8 $5.~.'

PRACTlCAl ANTENNAS FOR THE RADIO AMATEUR_ A manual 6ncribing
ho.... to eqUip ' ham stallon wllh • sullable antennL A wide range 01 antenna
lopk:S, a yalllOls, and acce$$Ol1es .r. p<_led giving the ,&adttr 8OIT>tI food for
thoughl a nd pra<:l!ca i dala lor CORatruct kln. Designed to ai<:l the It.pen'need
ham and oovice as _ II. Only BI<1015 $9.95. '

13 DIPOLE AND LON G·WIRE ANTENNAS_ by Ed.... rd M. Noll W3FOJ. Tnl, Is
the lirst ecneeueo or virtua lly . very Iype or wire antenna used by amat eur• . In
cludes dimensions, configurations, and detallad conetrucnon data lor 73 dlf·
ferent antenna l ypes. Appendlcn dncrlbe the construct ion ot nOise bridges.
line tunera. and data On measuring reeceeot frequency. velocity tactor, end
awr, BK10t6$5.50,·

ALL ABOUT CUBICAL QUAD ANTENNAS (2nd edl1lon)_BKll96_Ttle
"Cla..lc " on Quad design, ttloOry , conal ruction, and operation. New 2nd &<ll,
lion containa new teed and matctllng aystema and new dat a. $5.%

BEAM ANTENNA KANOBOOK (.... $1tI~8K1 197_Yagi beam theoly.
COMlruction and operation. IntorrrultlOn on wire beams. SWRcUr"te$ and match
Ing 'y$lems. A "must" tor MriOu' OX.... SMi6

TlIE RADIO AMATEUR ANTENNA HANDBOOK_ BK1199_ Alt abOu1 Wi,. anl_
no. beams. tuners.~un.. e-x. r.,;l .al.. SWR and lowers. Clear and CQO'I'lPIete
Information. $6.%'

SIMPLE. LOW.coST WlAE ANTENNAS FOR RADIO AMATEUAS_ BK12Oll_ AII
new elata and everytlling you w..,IIOknow aboutlow-cost ,multj.band antennae.
lnexpen$l ve beams. " inviaible" anlennaa for hams in " tougtl" locations. $6.95'

ALL ABOUT CUBICAL QUA O ANTENNAS (2nd ad lllon/- BK1196- Ttle
" Clanlc" On Quad deaign, 1Ileory, conatlucllon, and operatoon. New 2nd edl·
tlon conta ins new f99d and malctllng syatems and new data. $5,9'5'

UlJ8 11>8 order card In I tl ls magazine or itemize your order on~~arale piece 01
papef and mall to: 73 Radio Bookahop • Petarborough NH Be aUleto In·
clude check or detailed credit card Inlormatlon. No C.O.D. ordera accepted. All
orders add $1.50 handling lirat book, S1 00 each additional book, $10.00 per bool<
loreign airmai l. PleaH allow 4-8 week' for delNery, Ouestiorls regard In\! your
0'''-'1 PIefle write to C<Jslomer Service al tile above addr.... (Pr!celI sUDl«:t to
change on book. not publlahed by 73 Magazine.)

BV DR. RAI-PU E. TAGGART
Here is the completely updated and revised ed ition 01 the best 
selling Wuther Setelllt e Hendbook- cont ain ing all the inter
matron on the most sophisticated and euecuve spacecraft
now in orbit. Dr. Taggart has writ ten this book to serve bolh the
exper ienced amat eur satellite enthusiast and the newcomer.
The book is an Introduct ion to sa tellite watChing, provid ing all
t he information required to construc t a complete and highly ef·
tec trve gro und sl at ion. Not just ideas, but solid hardware ce
signs and an the instruc tions necessary to operate the equrp
ment are inc luded. For the thou sands at ex perimenters who
are operating sta tions, the book details all procedures neces
sary to modify thei r equ ipment fo r the new series of space
cra ft. Ama teur weather satelli te act ivity represent s a unique
blend 01 int erests encompassing elect ronics, meteorology
and ast rona utics. Join the privileged few in watch ing the spec
tacle o f earth as seen from space on your own monitoring
equi pment . Order BK7383 S8.95

--SAVE $%.95,--
WEATHER SATELLITE

HAN OBOOK (first edition)
By Dr. Ralph E. Taggart WB8DQT. Va luable information in this
trrs t ed ition is not included in Dr. Taggart's just published
book, The New W. llher Sitellite Hlndbook (see above).
Chapters such as " How t o Build an Electric Timer for Satelli te
Tracking" and " Build ing an Autom at ic Controt for the Satell ite
Receiving Statton" will no longer be availab le when this ec
tton is out o f prin t . This is a good ent ry level text l or those
discovering the exci ting new use 01 weather satel lites. Regu lar
price: $4.95. SPECIAL PACKAGE PRICE··BOTH BOOKS FOR
ONLY S10.95, SAVE S2.95 ! (This otter available only while sup.
plies last.j Order WS7300 and receive both editions at the
Weather Sate lli te Hand book for only $10.95 (pl us $1.00 sfupp
ing and hand li ng charge).

-use t he order card In Ihls magazine or Ileml:e your order on a sepera le piece of paper
and ma>llo: 73 Radio Boo kahop a Pelerborvugh NH 03458. Be su ' e 10Include Check Or
ueteued crectt card Inlormallon . Add $1,50 first book. $1,00 n ch add't ional book
$10.00 per book lorelgn airmail, NOle: Price. sublecttOChange on books no t pUOllStled
by 73 MagazIne. QuestIons regaldlng you r order? Please write to Customer ServIce at
Ihe above addren . Please allow 4·6 weeks for delivery. No e ,O.D. orders accepled, For
Toll Free ordering call l-tlOO-253-$473.
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$ 69.95
74.95
74.95
41.95
29.95
29.95

103.95
19.95
41.95
29.95
62.95
19.95
25.95

103.95

TR·91JO 25'111' 2m SSB/FM/CW XCyr S529.95
TR·91JOmp 25w 2m SSB/f M/CWXcvr 549.95

5p·120 b ternal speakef.................... 41.00

._,'. . [!:..- _..... ·~....., ·...·rJ
'C') ' · 8.5 ' 5 - - '''''. . c "- . ....... .--- 0'-'---------- '" ... ... ...
-Y.Y ~ IJ !i. ~ ~

TR·8400 lOw synth 450 MHz f MXcvr $499.95
P5·20 4.5A power supply .. .. . .. . .. . .. ... ... 77.95

KP5-7 6A os: TR· 773017800/8400/ 91 30 83.95
KP5-12 lOA power supply fOf IR·7850.. . .. .. 94.95
KPS-21 16/1 power supply 124.95

MC-46 Up-dn me: 7730/ 8400/9130 ... . . 49.95

R· UIDO 200 KHz·30 MHz digital retelver $499.95
R·6oo Gene ra l coverage receiver . 399.95

SP-100 External speaker R·l OOO/R·600... 47.95
OCK-l cable kit for R· lOOO/R·600 .. ... .. .. 6.00

A.cc(>~ j;()l"ie~ :

MC-6o- N-4 4'Pln delu xe mlCropllooe .
MC·W-s-6 ~Pln dlx mit ""' / up-d"",n s"" lcll
MC·60-s-8 8'Pln dlx mlC "",/up-dwn s..,lcli
MC·50 Hi/ lo·Z desk microphone .
MC·305 la·Z dynamic mobile rruc .•..•.•..•..
MC·355 Hi-Zdy namic mobile mic .
HC-10 Dlgital world clock .
HS·4 Headphooes .
HS·5 Deluxe lIeadphones .
HS·6 ~gh twetghl headpllones. ..
PC·l Phone patcll ..
RO·20 OC·5OO Mhl 2Ow/SOw dummy INd
5P-40 Compact mobtle speaker .
OM·81 Di p meter .

f / X
Mas.VC"""

Use your CREDIT CARD!

HOURS: Man, Tue, Wed &
Fri 9·5:30; Thurs* 9·8; Sat 9·3
-Las Vegas& F10nda stores NOl open Thursday eyenlngs

E·X·P·A·N-D·E-D WATS PHONE HOURS
Our Milwaukee Headquarters will answer the
Nationwide WATS line 1-800-558-0411 until 8
pm (MIlwaukee tIme) Monday lhru Thursday.

Please use WArS line for Placing Orders
For othe r inlormahon. etc . please use Regular hne

5.9 .... - - -.1]~

JR·2500 .3/ 2 5w 2m FM HT $329.95
BH·2 Belt hook 4.95
BI-l Al ka line battery u se 11.95
EP-l Earphone 190
lH·2 leather case 37.95
M5-1 Mob. standlchgrl supply.. 42.95
P8·25 Edra 400ma battely ..... 3·4.95
5MC·25 Spe~ker/mlCrophone .. 3495
5T·2 DesJo; QUICk chgrlsupply 89.95
WS·l Wrist strap 2.70
JU·I Prog. sub-tcoe encoder TBA
VB·2530 Amplifier 99.95

T5-8305 9-band digita l XCyf. $949.95
OFC·23O DIgital freq rontroller ""' / mic.. .. . 289.95
5p·2JO b ternal spk, ../audlO litters 71.95
YFo-23O DIgital remote ¥FD 309.95
YFQ-24D Ana log remote VFO.. . . .. .. ... . .. .. 169.95
YK·88CIYK·8ICW 500 Hz CWfl it (lst IF) 62.95
YK·18C N 270 Hl CWhlter (lsI If) 62.95
YG·455C 500 Hz CWfilter (2nd IF) 89.95
YG·455CN 250 Hz CWfiltef (2nd IF}....... 113.00
AT-23O 9-b.and lunerl SWR, p"",r meter 194.95

5"-220 Monrtor stope $359.95
85-5 Panadaptor kit for T5-520/ S 79.95
85·8 Pan kIt; TS·530S/830SJ820SIl80S 79.95

TL·922A 2kw PEP nnear (Al f Freight) $1229.95

TR·7730 2Sw 2m FMXcyr w/ up-down mlC $329.95
TR-7730/TTP 251'1 2m FM/up·dn TIP miL. . 349.95

$699.95
n.95
41.00
54.95
49.95
62.95
62.95
20,00
29.95

I
.',' . '

_. -_.

-.~--.--

.~...~,

'...... ' <'
J) ",.ci!'-- -.....

•••.~ . ~

TS·930S 9·band Xc vr l15 Mhz Rcvr $1599.oo
AT·930 AlItomalJc antenna tuner 199.95

TS·93OS w/ AT·93O auto antenna tuner 1799.00
SP-9JO Eetemal spb ../audlo hlters 79.95
YK-I8C·l 500 Hz eN Mer [Ist IF) •••••••• 69.95
YK-IIA·l 6 KHz AMfiller (lst lf). .. ....... 59.95
YG-455C-l 500 Hz CWlilter (2nd If) 99.95
YK- 455C N- l 250 HI CWhller (2nd If) 119.95

T5-1305 200.. PEP 8·barKI digital XCVI $719.95
T5-l305E Same as TSoI30S. 1ess fa n 699.95
Ts-IJOY 25w PEP 8·band digital Xcvr 599.95

P5-3O 20Apower supply lor TSo I30SlSE 1«.95
P5-20 4 5A po..er supplyfOfTSO I3OV.. ... n.95
DFC-230 Digita! freq control ler w/ mic... . . 289.95
SP-40 Compact mobile speaker 25.95
5P-120 External speaker............ ........ 41.00
YFO·230 Dtgital remote VFQ 309.95
YFD-120 Ana log remote ¥FO..... . .. .. . . .. . . 164.95
YK·UC/YK·I8CW 500 Hz CWhlter 62.95
YK-88CH 270 Hz eN hiler....... ... ... ..... 62.95
YK-88SH 1.8 KHz SSBfiller 62.95
AT-130 8·band antenna tuner 144.95
MB-l 00 Mobile mount 29.95
MC·30S Io-Z dyna mic mobile mic 29.95

Ts-53OS 9·band digita l XCvr $739.95
DFC·23O DIgital freq controller w/mlt .. . .. 289.95
SP·23O uternal spkr w/a udlO hlters ...... 71.95
YFQ-23O DIgital remote YFO.. .. . .. .. . .. . .. . 309.95
YFO·240 Analog remote YFO.. .. . .. .. .. . .. . . 169.95
VK·88C/YK·88CW 500 Hz CWfi lte r 62.95
YK·88CN 270 Hl CWfilter. ... .. . 62.95
YK·88SN 1.8 KHz SSB fi ller 62.95
AT-230 9-band tunerlSWR. pwr meler 194.95-._ ._-- .~

-:-:-W~, :... - .....
'_, 0 .~ _

Ts-660 6/ 101l2l1Sm transceiver .
P5·20 4 SA power supply .
5P-120 External speaker .
VOX·4 VOX una/speecn processor ..
YK-8IA AM filler. .
YK-18C/YK·88CW 500 Hl CWfi ller .
YK-IICN 270 Hz CWhlter .
BC·lnK-l Memory back·up supply .
MB-loo Mobile mount .
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FT101 T5520 T5820
FILTER CASCADING

Probably the most popular units ever pro
duced, these solidly built transceivers were
bui lt toLAST.lfyou can live without gadgetry.
why replace your reliable time-tested rig
with a costly new model? Especially since
you ca n easily make your receiver ecuat in
selectivity and ultimate rejection to any now
on the market with an Inexpensive

Fox-Tango Filter Cascading Kit!
CONSIDER THESE FEATURES

• Easy installation - 30 minute average
• No drillillg, SWitching, alignment.
• Results 01 16 poles ol liltefing:

Filter Shape Factor as high as 1.19.
Ultimate Rejection better than HX>cIB.
Works wonders on SSB: improves CWo

• Compensates lor Fitter Insertion loss .
• Complete instructions , c lear diagrams.
• No RX audio Imoetrment, TX unalfec ted.
• Fit s all models 01 Series - any letter.
. 10% ot! il any lour are ordered at ooce.
TS520 Series Order KIt No. 520K. . . . . $70
T5820 Series: Order Kit No. 82OK . . ,. $70
FT101 Seties(not ZO); OrderKit No.4K ... $75
FT1 01Z0 Series:Order Kit No. 4K-ZO . , . $75
Prices include shipping to U.S. & canada:
Overseas Air 55 . Florida Sales Tax: 4'"

All kits include a genuine s-coe tOp-Quality
FT Filler, improved cascading/mini-amp cir
cuit board, all needed parts. cables, and
detailed instruction s.
In add it ion to the above ,Fox-Tango features
cascading kits tor the FT --90 1f2 ($65), FA
101 ($55), Heathkit SB 1Q4A ($60). Also a
wide line 01SSB,CW,AM,and soecianuters
lor veesc. Kenwood. Drake R4C and 7-lJne,
Heathkit. and ccnoe 75S-38/C.

NEW! TS830S and R820 KITS
T$830 and R820 owners who have replaced
theIr 1st and 2nd IF nners with a Matched
Pair 01 2.1KHz Fox·Tango lilters enthUSI
eenceuv report the tollow-ing:
-... VBTnowworlo:s as laeamed if shoula . . . ..

", .. Results are almosl unbelievable , , ."
.. . Spectacular SSB RX performance . ..

.. ./ no longer need a CW Filter, . , ,"
(Names on secoesn

Tests prove that high QUality Fox-Tango 8
pole escrete-oret Crystal Filters are notably
superior to the original units. especially the
modest 455KHz second IF ce-eme uM .
Substitution 01 Fox-Tango tuters result in a
bandwidth 01 1.9KHz al - 6d B. a shape
factor at 1.2, and Ult imate Reject ion of at
least n OdBI
(Independent Report available upon reqcest.)
Regular Price:$55 +$125= $180 +shipping
INTRODUCTORY PRICE (Complete Kit). , .$150
Inc lud es Matched Pair 01Fox-Tango Filters

All cables, parts , detailed instruct iOns
10'% Quantity Discount Appl ies

Genui ne Fox-Tango crystal Illters are guar
anteed lor ONE Y~R Beware 01 cheap
«mteeoos: they are 00 bargain' Don'I be
fooled.

GO FOX-TANGO - TO BE SUREI
ORDER by Mail or Telephone. Pay by Visa,
MC, M.D ., Check (US$), Cash, or C.O.D.

AUTHORIZED EUROPEAN AGENTS
Scaodaoavia; MICROTEC, Mak" d" m 26.

3200, Sand" tjord. NORWAY
Olher INGQIMP'EX, PosllaCII 24 49.

De01Q 1~~a~. W GERMANY

FOX TANGO CORPORATION
Box 15944S W Palm Beach Fl33-1()L

Phone 1-305-683-9587 ...313

How to
tell a YoCom

5/8 wave
antenna from
Its Imitators:

thi s cutaw ay shows

the base spring /coil .
its f eed tap. a nd the

re sonant ci rcuit
c a pacitor . O r y o u c an

s i m p ly c heck the VSWR
you r t rans mi tter WIll

appreciate t h e diffe rence.

..........-- TAP FEED

, .........._ BASE
_ SPRING/CO IL

Rolin Distributors
P.O. Box 436 Department 7
Dunellen, N.J . 0881 2

201-469-121 9

"eUem,.,
PRODUCTS CORPORATION

65 East Palatine Road
Prospect Heights, Il 60070

Precision Cut Land Mobiles Available

WE'RE ROLIN
IN CRYSTALS!

2 Meter Crystals - &3.95 each
(10 or More - &3.50 each)

Quick Delivery

!-_- - CAPACITOR

vocom's 5/8 wave gain antenna
• Dramatically boosts recept ion.
• Gives your hand-held full quieting from places

you're nearly dead in wi th a rubber duck .

Here's Why It Works So Well:
In order for a 5/8 wave antenna to provide its full appar
ent gain over a standard 1/4 wave Wh ip, it must not
only appear as 5/8 wavelength at 2 meters. but it
must also util ize a ground plane Since you can 't at
ways operate your hand-held lrom a car rool Or other
metal base. YoCom found a w ay to emulate the
ground p lane.

At right is the ci rcuit that does it. The coil t ha t
doubles as a base spring is ta p led, and a
m a tc h ed capacitor completes tne reso-
nant circui t.

The resu lt is a n antenna that, fully ex
te n d e d , d isplay s better than 1.5:1 VSWR
across the enti re 144 -148 MHz band .
And. w he n collapsed , it is the operat
ing equivalent of a ru bber d uc k . (With
8 of the 10 sections extended. It
is a 5/8 wave antenna at
220 MHZ.)

REACHOUTI

We Stock Crystals For:
Clegg Drake (com
Kenwood Midland Regenc y
Sta nda rd Wilson vaesu
Lafayette Tempo VHF Eng

(Custom Crys ta l Orders Accepted.)
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Is this new KDK FM 2030
the best 2 meter FM radio in the world?

$7.50 wes tern U.S.A.

" b... est...
That's a pretty st rong claim considering the
compet it ion.
l et 's look at so me of the features .. .

• KOK continues the trad ition of being the ultimate in VHF FM mob ile
operations. We make maximum use of multiple function, multiple shaft
co ntrols and only three sets of knobs are located on the front panel.
Still many new features have been added, such as digital RIT, reverse
button, memory channel readout number and mo re!

«The new KDK 4 bit microprocessor chip has in-house developed
software wh ich makes all these new featu res possible. Plug in modules
are used for cress tone and diode matrix duplex;ng .

, We gave it a very heavy textured paint finish on the case and mounting
bracket that is highly resistant to scratching! No more micro-thin paint
finishes!

• Modern styled front panel with dials intelligently arranged so you can
best utilize the multi-function, easy to handle controls.

- Good audio with the famous KOK audio output capability of 1.5
watts . .. you can't blow out our audio ICt

- RF power is a good, clean no spu rious signal of 25 watts on high and
5 watts (adjustable) on low.

_Frequency coverage 143.005 ·148.995 mhz. SIN better than 35 db
at 1 uv input. Better than .2 uv et 12 db SINAO. Squelch sensitivity
better than .15 uv. Bandwidth at -6db: ! 6khz, at - 60db: ±16khz.
Image ratio better than 70db. Dou ble superhetrody ne. Transmitter uses
va riable reactance fr equ ency modulation with maximum deviation set
at ±5khz.

_N icads for memory retent ion built in, nothing extra to buy. Disconnect
the FM2030 fr om the power source and the memories remain!

INTROD UCTORY PRICE! $ 309
Includes 'rcoe POO "'i,,"pho~

and all accessor ies. Shipp ing: $5.00 eastern U .S.A.

- Easy to use mob il e mount with instant disconnect knobs for fast,
simple removal. DC Cable and mounting hardware, spare fuse, external
speaker plug and complete simplified instruction book includes circuit
diagrams and even complete alig nment instructions! No extras to purchase!

• Control functions: Select memories, show memory channel nu mber,
or select memories and show frequency of channel, or dial frequencies
with two speed selectable control. Instant choice of either 5 or 100 kh z
tun ing steps. Progra mmable band scan limits and memory scan.

_ Frequency shown in 5 bright LED digits. LED indicator shows when
signal is received Iunsq uetchedl, LED indicator shows t ransm it.

- Modern LED bar meter shows signal strength of received signal and
on transmit shows relative output power.

_Microphone includes tone pad, and up and down buttons to change
dial frequency or mem ory channels.

- A standard microphone with up-down buttons only is available
separately .

_The FM 2030 is basically as easy to use as a crystal receiver with
rotary switch frequency selection for full "eves-co-the-read" mob ile
operation.

• An d, in case we fo rgot to mention it, we are proud to continue our
famous KDK qual ity and ruggedness!

e Smeuer case size: 55mm 12 3/16") high, 162mm 16 3/8") wide.
182mm 17 3/16'1 deep.

NOW YOU HAVE JUST SOME OF THE FEATURES •• • IT'S UP TO YOU TO OECIDE!

ORDER NOW DIRECT ORDER DIRECT or at your dealer!
WRITE FOR BROCHURE - DEALER INQUIRIES INVITED! CALL TOLL FREE DIST RIBUTED BY:

W,~~:::~'~:o:=:e,~:':::~~',~~~,;';:~:~;'~::~;~l 800 251 4141 .~I(=D=I(I
Exdusive USA:~l!~~:;s.;~t;:;hn::~ican Distributor This n: ber f or OROER~ONLY! ~
....1' Grd.. - CO D - Bank C"d_ :;: := -" K DK DISTRIBUTING CO., INC.

617 SOUTH GAllATIN ROAD - MADISON , TN 37115 - PHONE 16151865-7949 - TELEX 80-8327

II
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RTTY LOOP

Fig. 2.

Fig. 1.

00 '0 I ....' . ..."" • _ M R· . R
0020 IF . >'000'0 ".,
0')30 PR ' NT ·L·
-.. ""TO '0
.,....... PR1 NI · N·
0l'<>0 GOTO '0

program, depending on how you
look at It. Let's take a rather srm
pie example. I say something
like, " Take a number and call it
A. Is it g reater than 107 If so,
print an H.lf not, pri nt an L Now
do it again." This sequence de
f ines a log ic sequence. Many of
you familiar wi th BASIC, the
rather universal higher-level Ian
guage used in personal comput
ers, co uld write rather rapidly
from this description the pro
gram shown in Fig. 1. 'rt ns wcuto
be one way to acco mplish the
task. Another is shown in Fig . 2,
which is a 6800 eseembry-ren
guage Implementat ion of the
same simple-minded job. I think
you can see tnat tnere is quite a
difference, and can imagine tur
ther outerences when the pro
cess Is extended to 6502·, 8080-,
z -se-, Pascal-, FORTRAN·, or
APL-speaking computers. What
is needed is some universal way
to represent the logic sequence.
That is the f lowchart.

Steps in a flowchart are repre
sented by boxes, each of which
contains one logical process.
This process may be a simple
one-byte inst ruct ion or an ent ire
subroutine. It doesn 't matter, so
long as It can be visualized as a
unit. Different shaped boxes are
frequently used 10 represent ott
rerent types o f proce sses. Three
of those are shown in Fig .3, with
their def initions. There are many
others, but these three will suf
f ice for this month's flowchart.
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mapped display will be a must.
Users o f " sm art" terminals,
such as the Soroco 10 ·1 20, can
posit ion the cursor anywhere
using escape sequences, and
th is could be used to implemen t
a sent-screen di splay. However,
in order to select ively sc roll the
sc reen, manipulation of data
wil l be req uired di rectly, and this
will necessitate the type of ac
cess a video board allows. While
I will be writing for a GIM IX
board, the program should be
general enough to allow any of
the popular video displays to
work.

Now, on to the program. In the
past , I have received some let
te rs critical of my rapid entry in
to so urce codes. It seems that
all o f you are not as comfortable
as I in the realm of lDAA and
CPX Instruct ions. I therefore
shall wade in from the shallow
end, although I prefer d iving
right in. Let's start by look ing at
tne logic invo lved for this pro
gram.

Well , not just yet . You see,
that 's been another c riticism.
Flowcharts , those Indispens
able toots of the computer pro
g rammer, are just so much gob
bledygook to a good number of
you . I have, in t he pas t ,
presented severa l flowchart s
without much in the way of
back ground. I shall attempt to
rectify this omission herewith.

A flowchart is a map, dia
gram, or skeleton of a computer

signal and transmit buffer on
the sc reen at the same time.

Let's take a look at what such
a program requires, and over the
next few sess ions see if we can
develop a reasonable technique
for implementing a sp lit-screen
RnY terminal. In doing th is, I
will try to keep within my design
philosophy, wh ich Is: 11 It can be
done in software, do II. While
this sometimes Increases the
co mplexity of the wr itten code, I
beli eve that in the long run work
ing out a log ical so ftware sotu
tfon to problems provides both a
st ra ightforward method of prcb
lern-solving and a cost-effec tive
approach for the ham on a bud
get.

The first step will be to define
what this termina l will need to
do. Let's req uire only the ability
to handle 6O-wpm Murray (Bau
dot) code; other speeds will not
be hard to add, and a given code
set will keep things simple for
the t ime being. I would li ke the
top half of the screen to display
the rece ived signal, w ith the
most recent lines being matn
tained, and the bottom half to
show the transmit buffer. You
should be able to f ill the trans
m it buffer white receiving and
cont inue to add to it even wh ile
transm ill ing.

I am going to have to be rather
speci fic on the hardware re
quirements. W e will be writ ing
for a Motorola 68OD-based com
pute r, w ith the 110 block located
at $8000 , us in g th e old
"SWTPe" standards. A video-
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I so mehow f ind it hard to be
lieve, but this col umn marks the
beg inning of the sixth year of
RnY l oop! Back in 1977, whe n I
started this column in a local
club newsletter, the most exotic
item I was asked about was the
Teletype" Model 28, or occa
sionally Ihe Model 33. Now, in
just a nan-dozen years, the bulk
o f the questions concern adapt
ing any of the myr iad of person
al compute rs to Rny.

Many readers, having sensed
my affection for the Motorol a
6800 series 01 computers, have
asked about program s d irected
towards thai li ne. In the past, I
have featured quite a lew indio
vidual programs which allow re
ceiving or transmitt ing ATTY on
a 6800 system. One feature 01
ten req uested, and certainly
available on many commercial
RnY terminals, is the so-called
-scnt-screen" capability. This is
the display of both the received

Fig. 3.
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Fig. 4. Simple split-screen RTTY.
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,
The boxes are connected by
lines, through which log ic flow
Is presumed to I low In a top-to
bottom, rlght·to-Ieft direction. II
flow is contrary to these otrec
tions, arrows are used to define
such progression .

With this under our belts, lel's
take a look at the ucwcnert In
Fig . 4. Entering at START, we im
mediately come to a decision. II
there is a bit on the RnY Input
pin, then a character Is about to
come in. II not , the local key
board can be checked for Input.
If no data is found there, the pro
gram returns to check the RTTY
once again and the loop conl ln
ues.

II a character has been typed
on the local keyboard, it is in
serted Into a buffer and dis
played on the lower hall 01 the
screen. Later on, we will add
some checking for special cner
acters which will control the pro
gram or o ther features. For now,
let's just be happy to IiII the but
fer.

Rece ived RnY characters
are also stuffed onto the screen,
but on the top ha lf. During re
ceipt 01 the RTTY character,
however, there Is quite a bit of
t ime when the computer would
be Idling, waiting for these long,
z t -ms pauses to go by. During
these pauses, as shown in Fig .
5, the keyboard Is checked once
again. Input Is allowed here, too,
and aga in placed on the screen
and stuffed into the buffer.

All this inputting and butter
ing requires a raft of pointers
and protocols. Plac ing a cnarac
ter on the screen will require
pulling a set of pointers from
storage, placing the character
on the screen, updat ing the
pointers, checking to see if a
new line must be started, and
possibly scroll ing that segment
of the display. And all this must
be accomplished wi thi n th e
wink 01 an eye.

Now that we have the road
mep.tet'e begin our Journey.The
program we wi ll use Is an lrnpre-

mentation of an output routine
which will serve as the window
into the ATTY terminal we will be
building. Before I go Into the ins
and outs of the program itself,
maybe I'd better explain some of
the rather peculiar GIMIX sys
tem funct ion calls.

like most operating systems,
the GMXBUG monitor features a
variety of routines which may be
used to input or output charac
ters or manipulate data in vari
ous ways. Unlike most, which
use subroutine calls to access
such rout ines (JSA AOOA or
SBD Snnnn), GMXBUG provides
for the use of the software inter
rupt (SWI or S3F) Instruction to
create a set of two-byte pseudo
codes. In the typical sense, one
may write IhecodeS3F smtc in
put a character, for example,
rather than the MIKBUG style
SBO $E1AC (JSR INEEE).

Moreover. GMXBUG features
several routines not offered in
other 6800 monitors, many of
which demonstrate a high level
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Fig. 5. Murray input de/sy rou
tine.

of utility. While these rout ines
may be written in for systems
based on another monitor, as
long as they are here, why not
use them? In order to allow the
assembler to handle these two
byte pseudocodes, I write them
as double-byte data statements
(FOB) and call them as SUCh.
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KLM's KT-34XA
Outperforms commercially available tribanders and many monobanders, too! •

KLM's KT-34XA TRIBANDER is the 2nd generation of a unique new series of antennas designed to
provide superior broadband coverage on 20, 15, and 10 meters. The combination of lossless linear
loading and hi-Q air capacitors enables the KT-34XA to outperform all commercial available tribanders
and meet or exceed the performance of a conventional stacked monoband system . The lower weight
and windload of a single antenna mean reduced tower and rotator requirements. Thus, overall system
costs can be kept to a minimum while enjoying the best of monobander-iype performance.

KLM 's field proven KT-34A is the heart of the " XA" model. The boom length of the "XA", however,
has been doubled, and one tri-rescnant and one full size 10 meter element have been added. These
changes increase the gain to 1'-'1 .3 dBd on 10M, 9-9.5 dBd on 15M, and 8.5-9 dBd on 20M. Two
driven elements are used to make the KT·34XA unusually broadbanded (a concept applied to many KLM
antennas). Gain is virtually flat across each band except for 10 meters w hich has been optimized for the
OX'er, 28-29 MHz. The chart below shows the remarkable performance qualities of the KT-J4XA .

10M15M

9.5 11 .5 r:: ;;;;;;;;;;;;;;;;;;;;:::: : : ::J
' .0 11 .0 lo~-"
8.5 10.5 f---- - ---------'I

KT-34XA GAIN vs. VSWR

20MVSWR

GA IN (dedI

"0C:-:=::::=l8.5~

8.01---- ---==
2:1

1.5:1

MHz 14.0 .1 .2 .3 .4 MH z 21.0. 1 .2 .3 .4 .5 Mhz 28.0 .1 .2 .3 .4 .5 6..7 .8 .9 29. .1 .2

KLM
P.O. Box 816, Morgan Hi ll, CA 95037

(408)779·7363
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Backspace is also not so
hard. For now, let's prohibit
backspacing past the beginning
of the line up onto the previous
line. So, we check the character
counter and If tt's zero we don't
backspace. If iI's OK, just decre
ment the count, store it, decre
ment the location, store it , and
put a space where we are now.
like I said, not so hard.

OK gang, ti me to roll up our
sleeves and look at the line feed.
If we take it one step at a lime, it
shouldn't be too hard. We have
been keeping track 01 current
rowan the screen, as well as
character position on the line.
So first we must check the row
counter and , il the current row is
the last on the screen, initiate a
scroll. Hang onto that one for a
second. If not a scroll, it is easy.
Wi th eighty characters per line,
add ing eighty to the current lo
ca tion gives the corresponding
spot on the line below. lnc re
ment t he row number, add
eighty to the locat ion, store all
this new data, and we are done.

Now, about that scrcu, let's
look. First , we f ind the start 01
the second screen line; this will
become the top line after the
scroll. Th is address is stored in
BEGINl for use by the MOVEA
routine. The end of the screen
def ines ENOl , and the data on
display is shifted up one line.
Now one more task needs to be
taken care of. The last line on
the screen is f illed with spaces,
clearing it for new da ta.

Note, by the way, that the cer
riage return does not initiate a
scroll, nor does a line feed reset
position within a line. It takes
both!

The data and storage needed
for the program Is situated at
the end of the Instructions. I've
got to ind icate here that there is
nothing sac red about using the
bottom thirteen lines, as shown
here, or the whole eighty charac
ters across. Change it to the
middle sixteen lines with thirty·
two characters If you are nostal
gic. Versions of this same rou
tine will be used for several win
dows in the ATTY terminal
which we will be building up.

As t ime goes on, we will con.
tinue to develop the routines
needed, one by one, for this fu ll·
featured ATTY terminal. Next
month, though, I'll take a crack
at some of the mail from readers
which has been plilng up on my
desk. That and more, in ATTY
l oop to come.

do this. The flowchart In Fig. 7
can be followed step by step, to
see how the li st ing was devel
oped.

To begin wi th, we shall recce
ntze that certain non-print ing
characters are useful, so let's
screen for them. A carriage re
turn, line feed, bell, form feed,
and backspace, each in turn is
checked for . Should any of them
be found , a branch to a corre
sponding routine is done, and
we will cover those later. Any
other control character we will
ignore for now.

The handling of prin ting crier
acters is straightforward. The
address of the next character to
be prin ted is stored at a spot we
will call "LOCATE_" So, we get
that add ress, place the charac
ter there, increment to the next
spot, and store it. Now, a line
counter, call it " COUNT," is in
cremented to see where on the
line we are. If at the end, ca lls to
the carrtece-ret um and line-feed
rout ines initiate a new line.
Which routines are these? Why,
the same routines that a car
riage return and line leed call up,
no? Yes! And I bet you thought
this was gOing to be ccmcn
cered.

Now let' s take a look at some
of those special rouunes .
What's that I hear? OK, carriage
retu rn, you first. What is a car
riage return alter all? A resetting
to zero on the current line, that's
all. So, to implement a carri age
return, f irst we load the current
locat ion Into the index register,
then the character count (where
on the line are we?) into the A ac
cumulator. Subtract the two, us
ing that SUBAX routine, and you
have the beginning of the line.
Store that as the new locat ion,
clear the line count itself, and
the carriage return is done.

line feed? No, let me save you
for last. How about something
easy, like the bell. Thi s non
pr inting charac ter rings a soft
ware bell In the GIMIX system.
So let's just send it out through
the regUla r character output.
Well , so much for that one.

The form teed is used to c lear
the screen, and it is a neat char
acter, let's see why. First, we set
the character location to the
first one in the screen sector,
clear the character count and
set the row counter to the first
row. Next a loop is entered to
load the entire screen window
wi th spaces (S2O). When that's
done, the screen is reset and
c lear.

00 ..

00 ( to

.... 1.017

. ' •• • " M• • • COI

"0(;_"G.(

IC." . ".000[ . 0"

copying and postage.

Bruce OwI09S WA-4BPY
2-483 Gwinn Drtve

Norcross GA 30071

I'm looking for info on con
verting the learn 225 to the new
2O-kHz band plan.

Joe Ciskowski
Rt. 1, Box 558

Bonners Ferry 10 83805

Moves the contents 01 memory
star ting at the address in
BEGINl (SAOO2) through the ad
dress in ENOl (SAOO4) inclusive
to memory starting at the ad
d ress in BEGIN 2 (SA0 14).
Checks for overlap of source
and destination areas. If neces
sary, the move is done back-to
f ront.

OUTCHR ($3F l l)-Conven.
nona! character ou tput to the
vtoec-c r tver routines of the
ASCII character contained In
the A accumulator.

Enough background? OK,
let's see how we can chop a
screen in half. The listing in Fig.
6 is a demonstration program to

Fig. 7.

...

...

.... IC....
....M ~..cu

.. .. $.' '.G'"'' o",e,,"

. "" ~c....ooo.n••

.... SKU AT

• • I ....'

_T.",,'
CM~. COUII T
'" ~oU"

HAM HELP
I need manuals and/or sche

matics for the fallowing:
• SG92 AIU rf sweep generator
• Nems Clarke rece iver 2501 B
• Nems Clarke signal display
SOU 350-9
• Nems Clarke Range Extender
AEU 3008
• Tektron ix Model 564 (early
model) oscilloscope mainframe

I will pay reasonable costs for
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Routines used in this month's
program include:

ADDAX (S3F04)-Adds the
contents of accumulator A to
the contents of the index regis·
ter and places the result in the
index reg ister. The addition is
unsigned. The former contents
of the index regi ster are lost.

SUBAC ($3F06)-Subtracts
the contents o f accumulator A
from the contents of the index
register and places the result in
the index reg ister. The subtree
tion is unsigned. The former
contents of the Index register
are losl.

MOVEA ($3FOE)-A general
pu rpose brock-mover roullne.



MBAREADER;
ANAME YOU SHOULD KNOW

What does MBA mean? It stands for Morse-Baudot and ASCII.
What does the MBA Readerdo?The RO modellreaderonly) uses
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, much like
the Times Square reader board. Is the AEA model MBA Reader
different from other readers? It certainly is! It is the fi rst to give the
user 32 characters of copy (without a CRT), up to five words at one
time.ltcan copy cw up to99wpm and Baudot at 60-67-75 and 100

~.".. ,....~ _..I wpm. Speeds in the ASCII mode are 110 and hand typed 300
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 signal at
3-5 wpm and tune to a new signal at 90wpm, the MBA catches the increased speed without loss of copy.

The MBA Reader allowsa visual disp lay of your f ist and improves your code profic iency. It is compact
in size, and has an easi ly read vacuu m fluorescent display.

The Reader operates from an external 12 VDC source. This allows for portable/mobile or fixed
operation.

Check the AEA model MBA Reader at your favorite dealer and see all the features in this new
equipment. If your dealer cannot supply you, contact AEA
Advanced Electronic Applications, Inc. Brings you the
p.o. Box 2160. Lynnwood. WA 98036 Call 206/775-7373 Breakthrough!
Prices and specifications subject to change without notice or obligation

CENTRAL NEW YORK'S MOST COMPLETE HAM DEALER

DIRECTION FINDING?

• General Communication
• Industry
• Marine VHF
• Scanners
• Amateur Bands
• CB Standard
• CBSpeciaI
• Miaopfocessor

Call Of" Write .... 39

JAN CRYSTALS
po. 80_ 06017
Ft. ,",yer•• Fl. 33906-6017
All Ptlo.... (813) 936-2397

(602) 998-1151

* Circular LED
Display* Optional Digital
Display

* Optional Serial
Interface

* 12 VDC Operation
* 90 Day Warranty

. ~

.~- ,
• • •,. .., .

5540 E. C har ter Oak,
Scottsdale, AZ 85254

H " ""'OO TSBJOS-~,:,.;- ,
'--' ...

ICO '" IC·'10

* Doppler Direction
finding* No Receiver Mods* Mobile or fixed

* Kits or
Assembled Units

* 135-165 MHz
Standard Range

New Technology (patent pending) convert s any VHF FM receiver 1010 an advanced
Doppler Direction Finder . Simply plug 1010 receiver's antenna and external speaker
jacks. Use any lour omnidirectional antennas. See June tsatresue ot ratortecnmcet
descri ption. Kits from $270. Assembled units and antennas also available. Call o r
write for full details and prices

D.. .. .,E TA ' O A' ~ ..os u " '0 '

Featuring Kenwood, Yaesu, teem. Drake, Ten-Tee. Swan, Dent ron, Alpha. accct .
MFJ, Tempo, Astron. KLM , Hy Grain , Mosley, Larsen. ccencren . Hust ler, Mini
Product s, Bird . Mirage, vrtsccrex. Bencher, Info-Tech, Universal Towers,
canccc«. AAAL. asteuc. Shure, Col lins, AEA. We service everyth ing we sell!.11... Wri~e or call for .quote. You Won'l Be Disappointed . r---:-~

, j We are lust a lew minutes ou tne NYS Thruway (1-90) Exit 32 '

rI DOPPLER SYSTEMS,
tJ ~~~~~~~~~~~.~"~~~:'.
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KITS

fOWU StlP!tYKJT
1/l.1J

1 r.c. BOARD
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1 J 111 ,fIJI/flAIl!

IUillArot
1 FINE TtlIIIN' POT.

WITHSWITCH
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J ''' ' 0 /(11[(101$
.. powu I/ODU
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J PlSK '''PS.
I ' 00 0 M!D ,,,,,
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1900 - 2500 MHZ

SVnIY 'A IIHUS

M~NtI'~CTtlUD

CAIU sur

P.C. lUAU
PU-DR/IUD AND
SOIDtR FLOWED

J MU'" TUlfS.
1 If' DIOIU
I CN"CAPr "l .fUr
, llftfTtJU
.. nUll/uP COILS,

IAtTU Y /lfOf/HD
1 1(} Mil CU.
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'IJltblt

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
IAMSATl, P.O. Box 27, washington, DC
20047. Please write for application.

VISA

MAIL ORDERS
ADD 55.00 FO R S HIPPING AND HAN· DU NG. TRIONYX IND. INC.

INDIANA RESIDENTS ADD . "t" SALES TAlC 6219 COFFMAN RD.

ffi
~ INDIANAPOUS. IND.

sterCord 4 6 2 6 8 .... 1001
I \. (3 17) 291-7280
L:' _ --, 13 171 29 1- 2 99 5

For a FREE SAMPLE COpy please
send $1 to cover First Class Postage
and handling to: Orbit, 221 Long
Swamp Road, WOlcott, CT 06716.

Mode l TI·10 nsembled S69
Model T~IOK, kil lorm 557
f'tinl8<l Ci'C..11!loafd a nd
Documentalron S20
Sh,pp'ng and h.ndling add 53

Model n.10 Ii......1.., tor .-.pMI... oplM".lors
10 ...old liming oul the """,.1..

Re u ll on u nle. d'op-oul
Pie rcing. 6.5 KHr .Iett lone
AdJ.... t.ble lim ing pe.iod
C.n b. " ...d n 1. 0 . ...mind• •

$Iln.iti•• "no...gh 10' h.ndhllid .
100"t" solid s l. I,,; no ,.I.y swilc h;"""
Ha nds...... slyling. d....blll cn"
1l,,111Il"j' Pow..-wd;
san... RF c. rriM- no c__hons 10 .

COMSTAR RESEARCH _""
P.O. BOX 771 Madison Heights, M148071

DON'T TIME OUT ... 'TIME IN'

Wt\en ord..,, "9. pleu e WIlC,ly mQOel. tI you~l lJel()te J .. ,••. l\lt12 ",,:<'....
" 510 " ,seount on ttle TI·lo-. 55 d,seounl on Itle n 101\

"'·tul.'f£ k KU.L

10 IIlCf'1 ('I 'Cry nt'l'd

DU lin . !'I H 0 30311

WIT III'HOBES : X I &. X 10
:: ; : @; ·ONEYEARFULLWARRANTY
• • 1 ' I • SOLID STATE

~ t:t "'3 ~ •ASSEMBLED llr: CALIBRAT ED

I! : NEW RECTANGULAR CR T

(603)434-5371

20MHz
DUAL TRACE

MODEL II M·302

AMATEUR SPECIAL $555.00

~"'

- ~--
RADIO ACTIVITY

531 West Collins Drive
Casper, Wyoming 82601

Amateur Radio Transceivers
Sta tion Accessories, Books,
Antennas, Tubes and Parts

~_._----------

DAIWA DA200 $5895 ppd
Premium quality 2 meter OX 7/8 wave antenna

o Oaiwa OM 500 gutter mounl

o Daiwa 1M 400 trunk lip mount

o Larsen magnetic mount

o Larsen 1MB " L" bracket

o UHF bulkhead connec tor

o Antenna only, no mount $45 ppd

select mount style:
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\ \"'E BA,CK EVE RYTH ING
wt SEL L WIT H O L: R
PER SO~A,l GLJARA,NTEE

PR IC ES F.O .B .
HOL;STO~

PR ICES SL BJECT TO
CHA,....CE WITHOUT
' Ol ICE

ITEMS SU BJECT TO

$1799 CA LL FOR QUOTE

CALL

rc1 A, I

$249 .00
BP-S

49 9 5

Be- JO
69%

.,"
• blhium m..m,>r~

b.o.-k-up

• po lpul l.S
..~Ib MO m ..

• " Slid .. l o ,"
lun...~ _ ~

• lunu bl.. .ub·-_....

$269 .00

NEW
IC3AT

220 mHz
or

IC4AT
440 mHz

NEW$KEN~OO
2m FM HANDlE

TR-2500

-

• AU I 0JT1d !l1 Ante-nna I u nvr.
BUilt -I n .

• ( I,\' f u ll Hn-ak -I u.
• D ual D lg i t,l l VI 0 -,
• I igh l M emor v e h,Hl Il('I ...

• D U,11 Mod I' NohI' Hlankcr
( " P u h p"' 01

"woodpec kc'r " 1.
• "~R IF <.,Io pl' I urung.
• Om- \ I'J I \ \,I ff Jllt\' .

~ .~--- - -.- --- - ~ ",!_--- .. .....,. -- ·r ~

f V· .'-. _. -.- . ,

J J ' of.. .. -- J.- --- --- - - - - ---- • - • - ~ " ..
, I J , - -

d
-- -cr;-_.

0• ~

J .J -- J~_. - --0 = - -- -- -- ----• - - r -- ~ :r,'" o~ J J -- .J . JoJ •• -

DONS CO RNER
f h l' monlh bf-gln'.l drtte rent Don\ Corner - 1\ 1('"""" I'om Ih..

d'-dl er ', \ ldnd polnl 01 v.l,iouH.ld,o>. good & bdd . ba ....od on lu n(1,o n, _
,er,ice. ,',I,,' 01 o peretton. and I(,' dle . iI'lI ,II...., Indud,' our ever
populJI helpful hin ts J' rhev romr- 10 m ind. , Hl'dd , mJv mil (m, ne)
,inn' th(' arm j \ 10 ,efl IJdio\ h ut IwJnl you 10 get the IJ(jio you WJ nt 
n01 wh JI I I("co m me nd o r how Oy l d " vt'l Jd , port ray various wr"

1{0 ck wI' II / Co llin \ KWM.l!lO ~ o V"'I""f'd compared 10 rho o lh('"
bUI not l\o i n~ 10 be , u p" , w d"d b y d n,'Wmodel next wI'I'kl'nu. VJI" Uf' ·O" f • do.." to Ihe K\..... ,"-BIlO I mw w,lI le ll il J' 1I,li,I I,I., (\\'1,'11 1('11

vou.r
Nt''' I ~y ~ - Too soon on Ih" one. bUI the a uto amenna tuner o

I1IC(".

"-101(' nl'XI month IR('m,'mbt.', - \'o u ·,,· onlv,l' good . , \OU' ne XI
bifo: "I': pUl ch,l\.e at "l.ld ' 'oOn !l
1"01(": ... 11 II("m, ,hipped hl...h , tOl k, l.lctoty "",l It"<! ...t tonv. no
seconds . no demos. Pef'oOn..1GU..,dnt.... o n .Ill rrems '>Old. C,In be
leTurno..1. Un'o('ld ICh"d bo.."l " ,Ih,n l ...-eek-, 101 ..'lu nd I

See you nell I month !

ANNOUNCING THE NEW

$KEN~OO TS930S

• 160- 10 ,\.ll'h ' r\, Wit h 150kll ...
- .10 M i l ... (;1' I1I'I J I COV ( 'f d~W

I{,,( 1'1\11'( , qu.rdruple
I O JlV l'f\IO Il, di lol;ltJI PLL
w n lh l·,ltl'd rmu u

• " II Solid State.
• POWI'I inpu t rated JI 150\ \

PIP on ~ ... " , lSU\ \ D<.. Oil
C\\ , 140\\ O( on I ~"' . ,lfHI

BO\ \ D( on "'"

i7YA E B U FT-ONEv

li'l Priu" 52'J95.00
M ,Idi\on'\ Pri(E' S2J95.00

• Ih,Pt, ~pl('(II\II~ 1}(""10fl'

101 C \ \ t two 101 F ~"' ! ) u~mlol;

opllOfl JI lil!('h .
• 7J M H r IIp,1 If
• 0. 1 u \ ,{'n,lll \ll1\
• l u ll b l l' ,lk m
• ( u riI', H044 kl'yl' r .rv.ul.rhh-

,I', opllOn

• h o n l IMI1 I'I kpylJ(J ,lI d
. 11'11 \ 10 \

• 'If'" '·.If 1.11 '101 w.ur.mt

NEW

i 4l !ICOM!

Con t m uous Covera ge
Recepnon no gaps n o
range cry st a ls req u ired
Amateu r Band t ra nsrmssson ,
rnclu dlll g capabilit y f o r
MAR S . E m bas sy ,
Govern men t, <l nd fu t u re
band e xpansions

LI ST PRICE Sl b'J5.00
MADISO N"S PRI CE S14SO.00

$289.00
MADISON 'S

PRICE

SANTEC
HT 1200 PKG

$269.00

\i7 YA E B U
V

FT 708R FT 208R......
I

includes e . l ra batteries , mobi le
cha ' r. and e~lemal ada lOt

sees
: 4 6 (: /tI

••
; • 8ua
• • 27(: / tI• •• •• •

•• ••••••, .No . of Cond - 8
AWG lin m m l .....;If
2 ·16 126" 3 0 1
6 ·16 116 .. 301. (1 17)

8237
3 2(: / tI

-.,~ 9888 -r-r -_
. 6 5 ¢ / ft ... .-

No , o f Co nd - 8 ,
AWG lin m m l - ~

8214 6 ·22 (7 .. 301 """'--"
36 (: ,tI 2 ·18 116" 30111 191

BELDEN\::>
flG• .' u
ObI S~ ''' d

il'X.f,i

Belden M in i RG-8 Foa m (9258 j· 19C/ ft .

• CALL FOR QUOTES

" \ \ ,'l !till
~J84tJ,UU

Call

1C740
TOTALLY NEW!
Not a replace

ment for ICnOA
or 730
CALL!

713-658-0268
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TVRO: Georgia Style
- one man's junk is another man's antenna

Tell. WA40 PY w;rh his home-brew dish.

96 73Magazine · July, 1982

Timothy Daniel N8RK
73 MolKill ine sutt

T his is not the typ ical
73 construction article.

Herman " Tex" Friedsam's
sa tell ite TV ante nna is not
offe red in kit form, nor are a
co mple te set of plans ava il
able.

Just in case you still want

.-

to give this pro ject a t ry.
here a re some of the parts
you will need: the magne
sium bell housing for a hel i
copter's propeller , one line
shaft f rom a cotton gin , and
do n't forget the sw ivel-type
hit ch from a cul tivato r.
With those ite ms acqu ired,
it is t ime to cont inue the
searc h, t his t ime look ing for

--------

a worm gear reducer (Tex
sa lvaged his from a brick
fa ctory 's conveyor); you'l l
also need a frame for the
drive mechanism-try the
local hammer mill .

What may sou nd like a
hope le ss ly incompat ib le
pile o f junk has become an
engineering m asterp iece in
the sma ll town of Marshall-

ville, Georgia Tex. whose
ham call is WA40PY, ap
proached t his pro ject like
he does most things . Using
his experience as a textile
plant engineer, he started
with an idea but not a plan.
Afte r collecting seve ral of
the key components, he se t
t ied on a des ign for a
15.27888-foot-diameter par
aboli c reflector . The 18
hours of research and plan
ning were among the proj
ect's easiest work. Con
st ruc tion of t he fram e,
which began in the spring of
1979, too k almost 200
hours. Realizing that pain
staking accuracy results in
a be tte r picture when you
are done, Tex and a frie nd
each spen t 12 hours makin g
a plywood template of the
anten na 's cu rved su rface ,
Two thousand feet of elec
trical conduit and PVC pipe
la ter, the frame was ready
to cover with al umi num
sc reen . The bas ic d ish ,
when completed, we ighed
only 425 pounds .

Tex's research pointed
out the imperfections of the
polar mount, the tradit ional
way a d ish scans the hor i-



The antenna's hub is cons tructed around a helicopter's
orooei ler bell housing. An octagonal frame, eight feet
:n diameter, extends outward, supporting the antenna's
wdece.

,

-• =:::-

The feed asse mbly allows the horn polariza fion to be
changed via a TV rotor and there is provision for very fine
adjustments of the horn location. This allows the rece ive
signal to be maximized.

The dish, which is almost 16 feet in diameter, has a frame
built from PVC pipe and electrical conduit. The supporting
bar, wh ich spa ns the dish, is the on ly piece that Iex did not
fabricate himself.

eon . By building a fra me
tha t co uld be moved hori
eontallv as well as in a polar
:HC , the WA40PY a ntenna
: a n be accurat el y posi
tioned wit h a m inimum of
fudging. The ma jor support
ing axis is the o nly part of
the syste m fabricated by an
outsider. A l /2-horsepower
-notor used to turn the dish
IS the only component that
was purchased new. The
-est of the pa rts were sal
vaged from loc al sc ra p
oiles. Being the ow ne r of a
ha rdwa re and va riety sto re
didn 't hu rt, nor d id Tex
-nind using "scra p" from his
oro the r-m-law's grain mill .

Patience see ms to be the
-nain rule behind this proi
ect. When it came t ime to
fine-tune the a nten na 's su r
face, Tex spe nt 61 hours,
-n uc h of it with a fl a shlight
and a p iece of shiny a lum i
num. When he was finis hed,
the d ish's focal point was
no bigger than a nickel. As
Iex got around to bui ldi ng
3. feed assembly, he decid
ed that there was noth
mg suita ble on the com mer
eta ! ma rket, so he designed
nis own. It worked so well
tha t he has sta rted to man
ufac ture t he m for o t he r
hobbyists .

By April of 1981, a lmost
:wo years after he sta rted
co nstruc tio n. Tex was ready
:0 give his system a try. The

electronic s, like the anten
na , were home-buil t. The
f irst pi cture s, in Te x' s
words, were " lousy images
of a Snoopy ca rtoo n." To
da y, " lo usy" p ictures have
been rep laced by clear re
ception and satellite tele
vision has become part of
the Friedsa m fami ly life.
The receiver has been built
into a n a ttrac t ive p iece of
living room fu rn iture a nd
the dis h, wh ich sits ac ross
the dri vewa y, moves some
wha t mysteriously by re
mote cont ro l.

Tex ca refu lly document
ed the construction of his
system, keepi ng trac k of
the materials a nd time he
used. Fo r instance, 1700
3/B-inch sheet-meta l sc rews
were needed to a pply the
a lumin um sc reening, a nd it
took 29 hours to install a
shielded underground ca
ble between the ho use and
the dish .

Along the way there were
many sou rces of trustra
non: for example, the frame
broke when it was nine ty
percent complete . Tuni ng
up the m icrowa ve c ircu itry
required a signa l ge ne ra to r
that none of t he local sc ra p
pile s could offe r. Tex built
h is own, using a klystro n
tube.

Perhaps the most impres
sive fac t concerning Tex's
accomplishment was t hat

he had never see n a TVRO
insta llation and he had ne v
e r been within a mi le of a
large parabolic a nten na .
Working from theory a nd

the sc ra p piles of Marshall
ville, Georgia, he has built a
fu nc t ional monume nt to
t he ho me- brew spi rit of
radi o.•

73 Magazine . JUIY, 1982 97



--------------------------1

" IN B USI.'IIESS ....T T H IS LOC....TlO.... SINCE 1964" ....~

AT
MINNEAPOLIS MN.

MOTORllATlOl" SYSTE~IS

L".... HOlDERS
....LL'M1SL'M HOR."S

PARABOLIC DISH

Write for quantity discount

"COMPARE OUR Q UAliTY, PRICf.S AND SERVICE!"

WE MAN UFAcnJRE:
PARAIll'lllC DISHES
POlAR MOL~,S

oeuo TRAll.£RS
CUSTOM PARTS

WE STOCK:
\\'ASHfIlTR:>; G1 LLASl'IE ALUA:"CE
Kl M DRA"E An'
AVA....TIK l O\\'RAS'CE CABLE 6< C01"S'ECTORS
GARDlNER S'l.'ITCli ES 6. HARD\l'ARE

CALL, W RITE OR .,.. FO R OUR LATEST BROCHURE AND PRICf.s.
AUSTIN c. LE\\lS LEWIS CONSTRUCTION CO.
e-eoc PO AOX 100
Q(J J ·iM ,21~ 1 HliMlliJLDT. TN IIlIH

SATELLITE TV SYSTEMS

DAKOTA MICROWAVE
P.O. BOlt 27002

GOL [)f:N VALLEY . M'" !>!>'11

• NO W ARP, CHIP, OR DELA MINATION
• ALL-STEEL, ONE·PI ECE MOUNT
• ACCURATELY MACHINED AVAILABLE
• 8 '41/2" OVERALL DIAMETER

WITH MOUNTING RI NG

"Nation's Largest Total Communications Distributor"
P.O. BOX 3300 . TERRE HAUTE, INDIANA 47803

SATELLITE
TELEVISION

SYSTEMS
WE WILL NOT BE UNDERSOLD!!

Complete Systems, Antennas,
Receivers, LNA's & Accessories

CALL US TODAY! ,""

812-238-1456

Unlvenal eo....unludons
A DIVISION Of INNOVATIVE LABS, INC.

r .o. BOX 339
ARLINGTON , TEXAS 76004·0339

SUPERVERTER 1,.".",."."." ." $99,95
The ultimate In converter technology! Dual·stage eelec
tive preamp, mixer, 1.f. amplifier and no-cntt crystal-con
trolled oscillator. We recommend this unit for .xperl·
.ne.d kit bulld.r• • 12v Stationary Power
Supply . .. $24.95 for Superverter I.

SELECTIVE PREAMP $39.95
This new unit Is not llke other wldeband preamps. Ex·
perlenced kit bullder,J c.n easily add th is unil to our ell·
Istlng boards or to other menutecturers' boards to im
prove overall performance.

VARIABLE POWER SUPPLY., ." • • ,. $24.95
Complete kit includes all components for working unit,
incl uding deluxe box and overlays.

DISK YAGI ANTENNA. " • " • , • " • " • $25,00
Complete kit with PVC and mounting bracket. Stronger
than loop yagi, and equal In gain.

4-FOOT DISH ANTENNA" •• , •• , • • ,. $54.95
Overall 25 dB gain. Partial assembly requ ired. Shipped
UPS (ground) only.

VIDEO STABILIZER , . , $39,952300 MHZ CONVERTER KIT, •• , , • , , • , $35.00
Complete with PC board, parts and 1l}.page instruction
book.

TERMS: COD, Money Order, Bank Cards
HOURS: 8:30-4:30 COST; MON-FRI

(817~860·1641

SEE YOU IN DALLAS
AND SAN DIEGO

Our product may be copied, but the performance Is never equalled .P.O. BOX 339 ARLINGTON

"UNIVERSAL COMMUNICATIONS TX 7~339 '
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RECEIVER COOKBOOK

TVRO RECEIVER KIT

$9.95 __ .... __ . . . Cookbook

S159,95 _ _•• Cookbool< plus Kit

Send to:

NORTH COAST MICROWAVE
PO Box 5663. Cleve.• Ohio 441 01 ..... 107

SATELLITE TVRO

• Build a good. sol id understanding
of sate ll ite receiver technology,

• Step by step gu ide of each stage.
• Complete theory. schematics. and

construct ion details,

• Pre-assembled. tested RF secucn.
• No complex alignment or special

tes t gear reqUIred.
• Ultra -low COSI / high performance.
• DeSIgned f rom cook book circu its

QUALITY MICROWAVE TV SYSTEMS

• • •

•
~-; ""......,-:-UNICI<110 N5 •INC.

COM..•
PRESENTS

SCEPTOR'S MODEL 300
Satellite rece iver with downconverter

and new

SAT·TRAC meter circ uit
"Fully tunable "r une-s- scan
• Inverted video 'Tunable audio
' Power supplies 'Bernote cont rol

Complete Systems Available!
DEALERS and DISTRIBUTORS

P.O. Box 425 NEEDED! ..... 111

808 1st A ve nue
Rock Rapids, lowa 51 246 (712) 472-2213

13 FT.

PARABOLIC

DISHES

,
I
I
I
I
1
I
I
I
I
I,

Subsidiary of Craig Corp .
Call 800-643-0102

or 501-64 7 -2291

$2595.00

-UPS Shlppeble
Weight 125 Pound.

• Reasonably Priced

STAR VIEW MODEL 12K
• Complete System

• Easy to Install
J

H&R COMI•• ~NICATIONS. INC.
Route 3 , BOil 103G
Pocal1ontas , Arkansa s 72455

·Morethan 100
Channels Accessible

THE STAR VIEW 12K SYSTEM KIT CONTAINS:
-12 Foot Antenna
-Azimuth Elevation Mount
-24 Channel Receiver
.'20 II Low Nol•• Amplifier
-Feed Hom
-Cabl•• & Connector•
• No Modular Included

(Mav be ordered separately for $ 79 .951

Available through YOLlr tocal Craig Star View daal.r - Call or write 'or information •
Dealership inquirie. welcome. Price subject to change without notice_

YOUT own satellite
TV system fOT $2,586.00

10 FT. PARABOLIC
What the system will do:
You ca n re ce ive up to 60 c h a nnels of T.V. d irec t fr om
sare ll ttes to you r home re ceive r . M o vies , spotting events,
r el ig ious programs , o t her T .V . stat ions, and m uch more .

What the system includes:
1. 10 ft . f ibe rglass dish made of refl ecti ve meta l bond

with fiberglass. Wearhee-resfsram and vir tually main ten
ance-free . Dish comes in 4 sec rtons.

2 . Stngle ped e stal heavy duty pola r moun! fo r ex Ira
st ren gth and installa t ion simplicity; easy sate llite to sa t
e lli te adjustme nt .

3. Fou r pole rotator mount for more stablhtv. sq ua re
tube legs and rotator included.

4 . A ll a luminum LNA mo un t and hor n h older for a cc u
ra t e aimin g of LNA . All al umin um, weat he r-proof LNA
cove r.

5. Dra ke ESR-24 Rece iver or Au to -Tec h Rece ive r.
Your choice . Down converte r located at the dish.

6. Amplica or Avantc k LNA 120 °.
7. C happarel Feed H orn for un su rpassed quali ty .
8 . All accessories included.

Com ple te Systems, Rece ivers.
Antennas, LNA's & Accessories

CALL U S TODAY! 90\·795·4504

TENNESSEE ELECTRONICS
--P.O. BOX 181108:-
MEMPHIS, TENNESSEE 38118
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TV-4400 Satellite Receiver

Ul'lique two-piec:e design pennils mounting the down
convertai'" allh. LNA, 100' cable with cceoectees
$Uppliecl for .asy inSlanation. Dual conversiol'l
receivera f. atunt Slop luning with variable fine tuning
control , Subcarrier output tor audio accessories.
Front panel select.bIe audio. Two standard audio
OUlpYt • . Built-in DC bIoc;k for l NA.

Convenience engineered IIccessories

INTERNATIONAL

Earth ion
TV Receiver

OU TPU T ''''1'10A''C £ "OR _ O""S
FUl l n AR ."RRA ..T Y
P(RI'Olll''' ..n CO" IlJ;.. TH D OR
YOu R VO~EY REFU" O£ O

(804) 489- 2 156 _w

HOBBY INNOVATIONS

pt<ssn I~TfC;R"l [D CI RCU IT S
1.•_ "\['ilJ ....--:> 1 <;(: Am., i. ll Sl','. 00001. Be> l,\od '.0'
1. 0S St'.l' 'lull , D., '.11 Slli" R",. ,,,. , .". .. . . . ,
1.•S Stlin " ... O•• ",(;C .....p ' .Il SllUO Xl .1 ,,,. C k , , ."
' . l l lOtIon VOC" OI5'do '"". } . 11 SlU•• If 1',·0., ' . '1
•. " Sl .nG 4. "" I' '. " Stouo F.. Re" . . ..... p •. .,
I. Jl SLIOI ' JlF ....p , .•' suna F'" Re " • • 0 " I , n

CALL

ELECTRONIC

AMATEUR
MICROWAVE DOWNCONVERTER

AVANTEK GPO SERIES AM PLIFIERS

IG P D 401 .402 ,403) '2~ .OO EA .
II h " 8 Co,,, 'SOl .... ,.

CI RCUIT 1l0.o."os f OR CPO '00 S fR 'E S ..,,~ " 00 N,

SPECIAL $179.95
' ''ClUD' .." SH'PPj>.C; IU.P.S.I \/'S'" ......0 ""STl RC ARD ACCl PTE O

~ " B svsn" CA' "
T U"[S 1,1 co.,. t. I. ' Co.•.
P REA... .....' F ' lR 1.. <lB c .. , 1 , ,"l " F
OUTP\JT T U"ES TV C H ns I TO •

PLESSEY-AVANTEK
SU" . ~ . .....1'10 ••• '
Sl1~" ~ . " ..pli f,e,
lO ll .. , A, F .....1'1" •• '
S ~ l ~ tJ t,.." ,,,,, Amp
Sl ' i Z' ACe ce..
S t 'Ul AF ..... p IlOG

- J
- ... ...

For adddioml/ information fJl-Stf write direct.

International Crystal
Manufacturing Company. Inc.

Signal Purifier
Bandp_ lilt......plifier. Boosts signallelltll up 10
+ 5 D b to oven:ome Iosa in long Cllble runs
Attenuatn lignal up 10 - 10 Db 10 prevent OYerloacl
on ahor1 cable ru.... BUIlt.." DC block.

Designed for reception of st ereo b roadcasts via
sal ellit e .uh--cllrrie ra. Atl3ehes to s ub-earn e r output
of all Int.rnational,lnd sim ile.ly equipped sal ell it e
TV receiv. ra.

Stereo Matrix Decoder

---- •
~ _..:

·10 Watts Output
·Standard Frequencies Available
* Broadcast Standard Sound
* Hlgh-resolution & color video
* Regulated AC Supply Built In
*Tuneable Downconverter & PreampTC-1

Connect to the antenna terminals of any TV set, add a good
450 MHz antenna, a camera and there you are . _.Show the
shack, home movies. computer games, video tapes, etc.

ATV DOWNCONVERTER

FAST:
(~) ESCAN ~39~

Have you tried it yet?
ATV TRANSMITTER/CONVERTER

FO' , h ose w I\<) w.. nl lO _,1'1•.lTV . Cl lOfl
eese•• l l'>ey commll lO . complel. S,.,ion.
1M we-. IS 10' you, G. . .., 10< publIC se.·
VIC. sel upS. oelnOS. ..r>d ~Ihng • buddy
inl eresl ed. Jusl edd an . ntenna ar>d a TV
seltunedloCH 2.3,o< . ..r>d plUQlnlo l l1 TVC.4
voils ...c. $89.00

TVC.4L extra low-noiu rersion _. _$105 delirertHl in USA
HOM E8REWERS: ASk f OR OUR e ASlc FOUR-MODULE PACKAGE

CALL OR WRITE FOR OUR COMPLETE LIST OF SPECIFICATIONS, st..t ion !S'!I·
UP diag'ams, ..r>d opllonal aceHsories w h ich InClude anlenn..s. moclulalOfS,
oele<:lo<S, I. SI gener..,o<a. came<es. • IC. WE ARE A FULL-LINE SUPPLIER OF
ALL YOUR .lTV NEEDS
TERMS. VISA. 0< "'ASTER CARD tly t."OfIOnlI 0< ,1. 0< efl«;k 0< money O<de< tly
mail. All pri<:.s .... deliYefed in USA. Allow 11'1'" w alt.. order 10< del i......,..

1510 GRA NBY STREET SUITE 201 NORfO Lk . VIRGINIA 23 50 5

(213) 447-4565
P.C. ELECTRONICS 2522 Pmon L.n.,
Tom WSORG ....,.,.nn WlIeV$$ Areadla, California 9 1006

...SM usr 01 Adv. rT,s.rs on~~ l '~
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)M Pf SOlllEA ! Vlt
~1ll PF S(U)£R TYPE,

fEEO-THRU CAPACITORS

COAX CONNECTORS

,
11.n. ;, J. • '- ~ II. IU. 'II. n. 1I, 41 100, 1211.
lIJO. 22lI. 110 :m J!lll 41ll. !l6(l ,6lIlU20. 1K, 12K
, .. J 9ll a;oK Ill<. lOOK $ &0

SILVER PLATING KIT

Gals FETS

6 NC C ~A S S I S MOUN I SOUAAI: FLANGE $' Il:l
8Nt PI.lIG fOR AG-5lI $195
SIU CHASSIS MOUNT SQUAAE HUlCE $6 10
SMA t ~ASSIS MOUN T PLUG SQ fl ANGE SlI5lI
SMA CHASSIS MOUNT STA1P·Ll NE TA9 SIIi~

SMA PIlIG FOJI AG-5lI SIIi ~
SMAPLUG fOllAG- ll~ SIIi ~
SMA PLUGfOlI 141 SE MI AIGIO 5JiII
"PE N CH ASSIS MOUNT SOU AAE flANGE 5J ~

Tl'l'E " PLUG fOlI AG-91AG-1 5J~
Tl'l'E " 00tIltI: ',!.AU $12$
TYPE IHOII '~I Sf:~ $1$ 00
t'l1'f: N D<ASSlS MOL8lT Pl UG SOUAJl( flAlIl'L $14 00

MGf 140Q NF 2008 • 4G~1 "' AG 150B "gOO
MGf U I 2 NF 080B • 4G~1 "' AG 18DB S8!i00
MCfl XO Nf 1008 @ I G~I. NF 2.2lllI 8 MAG14DB@
dG~l $1~OO

Alaska
Microwave Labs

43315 L 5111 ST.EfT AItCMOUSL ALASU 99504
(I07):J3a.G340 ...0106 Dm 13

CHIP CapaCITDRS

(and develop a world of businessl)
Expand you- 101M wond-wlde. Meet rn.

po!t9lS and monuflxturen In Asia and
socce at 0 series of elecltonlcs/~er

trade shoWs OItonged IOf vcu cenvenenee
In Tokyo, Tolpei , Hong Kong, &eijlng, Conlon.
seoul, and Munich. JoIn about 200 fellow
businessmen In taking advantage of this
wOl1d rTIQIkel 101' so\e$ a1d bLJVIno· Desp/le
!he feosonoble IOU" prlce II Includes some
Ioblllol lS meals and I'lr$t coss hotels.

Fa Eosl8ectfOl llc$ leu
(OCt. 24-NoV. 7, 1982)

Opllonol Nolrd-tt.Wond TOU'
~ secncoec '82 In MrictI
(Nov. 9-13, 1982)

Col St*1ey oc'eet lot fTIOI& irIom1atioI.
Tel.: (415) 433--30 12; (4151 433-3408

ConYnefce TOU1 lnIemalio1lC11
870 Maket Street, s....te 742
Son Francisco. CA 94102

RG8U-20lI ., Pl.·259M- end. . . . . . . . . $oU5
RG214U dbllll_ lIIlield. 50 otwn .••... $1.35itl
100 ft AQSO with Pl·2SQ on NCh IftCI ' IU 5
BELDEN Cou In 100 ft rolII

RG58U 1V201 . _. ... . ......... $11Jl5
G.....ndlng .trap. Mi't)" duly Iubu/llr br, 1d
3118 In. tinned copper , 10CJtt..
:we In. Ilnnecl copper . . . . . . .. . 3OcJfl.

FREE CAT...lQG
COD _ ' 1.5D-FlA. An. _ 5% s.... Tn

CONNECTO RS MADE IN USA
Amphenol pl ·259 ,1k
PL·259 push·on Idapler 5hell ". " , 10I13.89
PL-259 & 50·239 101$5.89
Dou ble Ma le Co nnec lo'-... . .__ ,...•1.19
PL·25l1 Do uble Femlle ceeeectce 9lk
1 II. palc h cord ...IRCA lype plu<;l s elch end.__ ..3I$1.oo
REKlucer UG·175 or 176 10/$1.89
UG-255 ~PL· 259 10 BNC)...••..••..•...••..••...•..•..••..••..•. U .50
ElbO~3591 , ,,' 1.19
FS9A Iyp"l __..__.._........•., ,.101S2.15
UG 21 Amphenol Typ" N Ma le lor RGlI ...•.... U .oo
BNC UGll8ClU. ma _._ _.......... ..•....•_..• 1.25
3116 'nch M ik e Plug for Collins elc _ $1.25
UG213 BNC to p\...25IiI .. • •.. • • . • • .. • • . . • •. n Oll

1327 NE 119th Street, Dept. RLO. No. Miami, FL 33181 Call (305)681·5534

POlYETHl ENE DIELECTRIC
RG213/lOflconllmlnaling 95 % shelld mil a pec ,36c1ft.
RG1UIU mil spec. 96% sh ie ld , 10c1f\.
RG11U 96 % shie ld. 15-0hm mil spec . , 2S$11t.
RG8U 96 % shield, mil spec .... S21.951t oofl or 31C1ft
RG6AIU double ShIeld. 15-ohm ,2S$1It.
RG5lIAU SUlnded mil spec _.•. ..•.•.•12C1ft
RG58 mil spec. 96% allield •• . • .• .• .• .• .•... llc1l1

l OW lOSS FO..... DiElECTRIC
RGlIX 95% allield\bleck. wM e or gray).....$l.u511oo It.

''''''RGlIU 80% shield _._••_••_ •..••..••_._••_••..••_. 18C1tl.
FIG58U 80% allield _.•_.••.•••..••.••_ _ 01C1tt.
RG!i8U 95% ~ _ _ 10CJtt..
FIG59U tOO% foil shield, TV tyPo!:•.••...•$1t1oo It. 101fft.
RG8U 91% shiotld I I go. (IQUN. 8eIden 82 1 .~ 31C1tt.

~or C8b1e8-coo\. 2·18 ga. 6-22 ga _ .._ _llktl1.

Connectors-shipping 10% add'l, 2.50 minimum
Ca ble - s t> IPP,nll $3.00 151 100 11 .. ' 2 .00 n et> 1100 '1 100 11

MICROWAVE TELEVISION SlTllllTI T1l1VISION IIID
SUBSCRIPTION TELEVISION
******* **••••• • • • • ••••••••

~.
MICROWAVE TELEVISION

$16.25EDUCATION MAN UAL
Ilur updated manual «croees ml(rowa~e con I ll! r,,1 uu II ISS
te~IS antennas al'ld downconvellelS Inc ludes
de adell scnemancs and PC boar ll 1ayouls
SUBSCRIPTION TELEVISI ON
EDUCATION MA NUAL $14.95 Usd . ,n a PiUIOllC 01111 ~n"1 I 'lui l"l t~ t,
Two scr amotmq '" decod in g system s are di."..U t 111 '1 11/01 .3 t o .45
explored m depth S'gnal capture aoo mccnca
nun tecnmuues ale presentee lor eoucaucear Frequen cy ' lO l l 3,]0 ' HI t. 490 &HI
anaiys.s
AMATEUR MI CROWAVE FiU I sundl ,d CPA 229 f1~nl' On t he l U

RECEIVER SYSTEM . __ ____ .$169 .95
Intro ductol , al ter: $30,00 Poslp . id US AConlin Uing m the hlth Qualltv and~eltormance

that you ve come to now In the H RII this re
_ ul" u r' . _O~ty ardtr . t ll ~ I" t~tc kcever has a ne.... deSIlJn and «creased qam

INFORMATIO N PACKAGE ON AU h r , . , dd,III ..1 ehlrl' _ t _ ill " , pl '-'1 IudVIDEO PRODUCTS AND KITS $ 2.0 0
ORDER INFORMATION:

h r. II , ••r lU

P"~"" ~dd S" ~~lPponq ~"" ~'I\II"" Q CA '"~,d~nr~ ~dft
{)" 00 {) S" sa~ ,~, VISA dflCl MA STERCJr,RO d

FRIEDSAM TV HARDWARECPllT<1'l

ABEX P.O. BOX 311
p 0 8(1 ~ 26601 G ..... ," 112 WEST MAIN STREET
Sall Fla ncl sco CA94126 ·6601

MARSHALLVILLE, GEORGIA 31057******* ***-***************
912-967·2828 ... 116

STABILIZER ENHANCER
R.F. CONVERTER

All this in one Low Cost Unit
W nte For Our
Free Brochure Retail $149

TeXAS MICROTRONICS
1',0 , aox 11116

ARLIN GTON. TEXAS 7'iOlJ
811·1l6O-5oMO

~ 3"
A
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E A R TH S TAT ION O W NERS & D EALERS:

You've got terrestrial interference...
We'v!: got filters!

.-. The concrete under your new earth station isn't hard yet , but
you've got trouble already-unwanted microwave signals are
destroying your picture . Your customer is throwing tantrums, and
you have two choices: Tear it down and eat the installation costs .
or filter it.

We can help. Call us and we'll send you MTV/82. wh ich tells
how to eliminate terrestrial interference on earth stations and lists a
complete line of filters designed and tested for this purpose.
Created for effective use by novice and experienced earth station
operators alike. MTV/8 2 explains each type of interference.
describes the symptoms and recommends specific filters to solve
your specrtic problems.

• microwave & IF bandpass filters
• IF traps

Products include: • waveguide adapters
• power dividers
• coax adapters
• specials!

Call or wr ite today and we 'll also send you FG/82, " Earth Sta
tions & Terrestrial Interference : A Filtering Guide for the Installing
Dealer. "

mi=C~::"='=-==~liliC'IOW<lVi: ;:iLi:i:'I COIili'<ln\!, inc. ~ rae

6743 Kinne St.• East Syracuse, NY 13057
Toll Free 1·800-448-1666 -TWX 710-541-0493

NYIHllAKICanada (Collect) 315-437·3953

2 GHz MIcrowave Recelvq SyIt8lllS
The new Mlcro·System feature s a machined 18 "
parabolic reflector for maximum efficiency , a linear
feed-point downconverter with ceramic high perfor
mance RF preamplifier transistor. a variable 12 to 18 volt
regulated po wer supply and 50 ' of 7511 coaxial down
lead, includ ing a 3' jumper and match ing transformer.
The Micro-System includes a full 6 month warranty.
Micro-System (MS·021) " ' 159"
Micro-System IMS·578) , ", ,. ,' 169"
Micro-System (MS-645) , " " 'U9"
Shipping & Handling : USA '4" AK, HI & PR '10"

W.
Bui ld
Quality
Into

0"
Produc ts

Data SlIrvIc8 CGmpany
...3oCfi 31 10 Evelyn St reet

Roseville, MN • 55113

612·636-9469

EJ ..... Whether yo u need 1 syste m o r 100 we have the
highest qual ity antenna to meet your utmost
expec tat ions and quality standards, at easy to
live with prices,

2 GHz Dual Stage MIcrowave PrBamplmel'S

-.... Wri te or call us fo r more info rmation.

• •

- ~

Pictured is our 11 It
Dish with our easy
setting one man in
stallation trailer.

Send:
$7.95 for
Introduction to
Satell ite manual.

TEM M1a'OWive Corporation
22518· 97th Avenue North

Corcoran, MN • 55374

612·498·8014 _,,, -

Use the Amplre 2001 to improve the performance of you r
microwave receiving system. The broadband design
lowers the system Noise Figure and increases the overall
system gain. Use the Amplr. 2001 lor the TV band and the
Amplre 1690N lor the GOES and METOSAT satellite
band.

Ampire 1690N ."" .. ", '139"
Amplre 2001 ..... , .... ", .. "" .' 129"
Shipping: USA . , ,' 2" Foreign ... "10"
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NEW PRODUCTS

CQ Products' operating desk.

STRAIGHT·KEY KEYER

Designed exclusively for
st rai ght-key users, the Fist
Fighter is an electronic keyer
that accurately times the length
of dots, dashes, and the spaces
between them. The Fist Fighter
uses a standard 1:3:1 timing
ratio and requires no new hand
motion s. An automatic tune-up
feature is buill in so that normal
key-down tune-up is possible,
without the need for any extra
switches. Speed is variable from
about 3 to 30 wpm. The Fist
Fighter will key crto-brock and
solid-state transmitters/trans
ceivers. It is availab le in two
form s: kits cost $59.95 and an
asse mbled version sells for
$79.95. Additiona l information
and specifications are available
from The Blacksburg Group,

Box 242, Blacksburg VA 24060.
Reader Service number 482.

PHONE INTERCONNECT

The CES Model 560 lntercc n
nect is designed to interconnect
a base station or con trol station
to a telephone line. The 560 is a
sampling type of interconnect,
using no VOX ci rcuits for con
tro l. The Model 560 is one way
that repeaters located away
from phone lines can have auto
patch capability. When the inter
connect is in use, the control
station will transmit for one sec
and and then sample the re
ceiver for ten to twenty- five milli
seconds to determine if a sta
t ion is t ransmitt ing. If a signal Is
found, the control station will
stay on receive until it stops; if
no signal is present, the control

station will transmit for another
second.

To ll-res t r i c t and dial -out
capability can be enabled by
front-panel switches. The Model
560 does not affect the use of
the control station for normal
communication. It Is priced at
$990. For more in format ion. con
tact Communications Elec·
tronics Specialties, Inc., PO Box
507, Winter Park FL 32790.
Reader Service number 478.

700 degrees F. With the serec
tion of the proper tip, heat is
delivered only to those points
where it is needed. The temper
ature-adjustable soldering sta
non comes complete with
sponge holda r , t i p-w ip ing
sponge, soldering iron, and
stand. The suggested price is
$47.75. For further in format ion,
contact Wahl Clipper Corp., PO
Box 578, Sterling IL 61081.
Reader Service number 479.
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The Fist Fighter.

CES's Model 56D phone interconnect.
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SHACK FURNITURE

CO Products announces the
introduction of an operator's
desk designed like an organ
console to place all the coer
ator's equipment within easy
view and reach. The desk sur
face and shelves are con
structed of 2DO-pound indus
trtei-qraoe chipboard and are
covered with formica. The two
shelves are adjustable in height .
to accommodate virtually any
ham or computer gear.

The desk is designed to fit in
to the corner of your ham shack
and Is also attractive enough to
be placed in your living room or
den. The desk occupies 60 inch
es from the room corner to each
edge. It is priced at $495. For
more informat ion, contact CO
Products. 8280 Janes Avenue.
Suite 137·1700, Woodridge IL
60517. Reader Service number
476.

MICRO SOLDERING STATION

The Wahl Clipper Iso-Tip 7470
micro soldering station elim
inates continuous switching to
maintain temperat ure and ,
therefore, the spikes that can
damage delicate electrical com
ponents. The totally grounded
unit can be adjusted for any
temperatu re between 500 and

VHF KITS

The AT6 VHF FM receiver kit
is an improved version of the
R75 receiver for 10m, sm. 2m,
220 MHz, or the adjacent corn
mereta! bands. It features a very
low-noise front end, pump-reels
tent squelch with hysteresis to
lock onto fading signals, on
board volume and squelch con
trois for easy wiring, and fixed i-f
f illers for easy alignment. It is
available in two selectivity op
tions, starting at $84.95.

A new UHF receiver kit has
also been int roduced. The

Wahl's Iso-Tip 7470 micro
soldering station.



TOll8O().221 ·0860 FREE

TUBES

TERMS :

Visa, MaSlerCard

CI>oc. , Money order.
and COD IAdd ;2)

.... 328

2300 MHZ CONVERTER KIT......•........•........•......•..............36.tXI
Inc ludeS PC tlOafd. pans & ,nst ruc t ion manual
$.ELECTI VE PREAM P.._ _ 1-39.115
Fo, use "J1 ~ aoo.e con"ertef, Th,s pfeamp can a'so be usea
" 'l h otr>e, manufacturer's ooa'ds fo , ,mpro" ed pe,lormance

VARIABLE POWER SUPPLy............ . $2195
Inclooes all components, case. oye"ays, bu ill in anlenna
s.. ,lcn
DELUXE 2300 MHZ CONVERTER KIT,....................•......,$99,9S
Recommended lor e.perrtmCed k,t ~u i lde ra , Dua l·sl ate selec
t i"" p;e·amp , mIX"'. d , ampl,h", and no·dr;!f cryStal·con·
tfoll&d oac illator
12V SfAnONARY POWER SUPPLY, $2195
For use ...,tr> Delu.e Con"erte r

MODEL TMV$-lKIT $39.95 Assem~led .... »4.95
for use bet ween t wo VCR's
MODEL TMV$-lRflllf , .. 159.95 Assem~led, "" ,119.00
(BU ilt ,'I Rf Modulat or for direct connecl ion from VCR to TVI

P,O. BOX 14111
ARLINGTON . TEXAS 71013

811-lllIO-64«l

TEXAS MICROTRONICS

KO-44'·$54.95

OU' kit , 1'0 c om.. In
, 2 'I . • ize w;th 1. db
Ilain - ONLY '24.60

P,r,boUc Aall.oto< ~ il

(

'" '00""-"""
: A low cost, ~'9~ oua llty

, / al 'ernat,,,,, to snow sleds
and yag,s 44" d,ametel , 2

\, ~;:~ c~~~:b~C I~~~W~~'
hom bracket, pre - cut hard·

, ware dot~ aod all ~ardware

, J1ee<led for assemblv
'hcellent fm wealher sete 

hte and 1296 MHl " " ",rr·
men te",

L
I9131842.7745 1202 E. zsro Lawrence, Kansas 66OIl4
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I The Missing Link I
I I
I I
I I
I I
I The Interfacet m I

suggested price $189.95

I Kantronics, the Innovator In code readers and RTIY I
terminals, leads the pack again With The Interface.tm

I Your personal computer becomes a complete CW and I
RTTY terminal With The Interfaeetm linking It to your
transceiver.

I The Interface,m receives any shift Of RTIY, ASCii , or I
CW and transmits ali the necessary AFSK tones for RTIY,
ASCII, and RTIY CW-ID. The manual mciuoes a complete

I SOftware example for the Apple Ii PIUS, featuring split I
screen otsptav, buffered keyboard, status display, and
mucn more. SOftware Is also available on diskette for

I Apple and cartrtnae for Atarl . I
Follow the leader, Kantronics, Into the computer age

of amateur radio. See The Interface,m at your autnortzI ed Kantronics dealer, or contact I

I KlKantronics I
J
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,u~

=00
=00
=00
'"00, os sc
s1 200
m oo
••
'"

IO RF .....~Dlll... 111 15
2"_~ I ,15
2.._ 112 5(1

~B 6 1~

1360 9 1 ~

n~ X1!>O
8 1n '9/100
8 1'>6 'O~

86O.J ' 12!>O
ijljlJ Sll~

ijlj" , /1000
ijlj I1<JCS '~A, ec oc
8908 10~

E F JOH "SO" Soc >." ... OCX2~a ..._ A .. $',~

SE"'CO"DUCToRS

lO AF 2'5I~(l",~ $XI,OO
IOAF'~ s,.,t5
lOAF .~~ "HO

a-ooz,.'CX250B
~I2B

8" '"."
~"6B

eoso

WIRE AND CABLE
RG·21 3 27eflt
RG-8U foam. 95"1, b.a ld . . . • , . , .•.. , .• . .• .23.5cl1t
RG-8X l oam. 95'/0 b.ald 11.5c111
RG·59 mil epee 11.5c111
RG·l 1U 19Ci1t
4SO ohm ladder line. 100 II '0 11 ,.,. , . ; , . . $10.15
8 cceductor .oto. cable . •.... .... ...... . .. . 15c111
14 Ga. St.anded Coppe• . . . . . . . , . . (SO II. mult.) &ei1t
12 Ga. SoUd Copperweld (SO II. m UIt.) &ei1t
1. Ga. SoUd Copperweld . .• , (SO II. mull.) &el1t
8 Ga Solid Aluminum (SO fl . mult.) &ellt

ANTENNA ACCESSORIES
Ce.amlc Dogbane Inaulato.a 65ciea
Amphenol she. Plate PL·259 . . .. . . . • . . •. , . 75ciea
W2AU Balun 1:1 0• • :1 ... . •. •........ ... . .. $13.25
VANGORDEN 1:1 Ba lun , . .•. ,.,. , . • , .58.SO
VAN GORDEN 1:1 Centef Insu l , .. $5.SO
B&W T.apa 8OI.am thro 10m $25,65lp.
B&W 3750. 316 CoaK SWitch ..... . . . . . • . , • .$19,25
B&W 593 Coax Switch, $17,95
B&W 595 Coax Switch ,.,., .• ... .• , $22.SO

TOP BRAND Popula. Rece,vmg Tube Types
FACTORY BOXED 75180% OFF LI ST

FREE LI ST Ava ilable
Includes l Ull li ne o f RF Power T,ans istors

M m,mum Order S25
Allow $3.00 M,nimum to. UPS Cha.ges

W.. te o. phone for f.ee ca talog
TUBES-BOUGHT, SOLO AND TRADED

Premium Prices
Paid

For EIMAC Tubes

ROTORS
CDE AR·22 , $51.<45
CDE cu-es. $92.55
CDE HAM -t . . $170.30
CDE TAIL TWiSTER $238.25

ANTENNAS
MINI PRODUCTS Min i Quad $127.95
MINI PRODUCTS C" Vert , .• , ,$55.00
BUTTERNUT HF6V $110.00
BUTTERNUT 2MCV , $45.00
HY-GAIN Call or w.italo.
HUSTLER., ., .. . . .. . bigdlacounlp.lce
SHURE .«0DUAL IMP. MIC , ,$45.95
BENCHER PADDLES. black/ch.ome . .$35.001$42.75
LARSDN LM·l5().M M .... . •. . , ,$35.00
VOCOM 518 2 MTR HT ANT . , . , $15.95
VQCOM 2 IN 250UT 2 MTR AMP ,589.75
VOCOM 2 1N SOOUT2 MTR AMP . •. . , .• , ., .$103.95
POCKET POWER $175.55

SHIPPING CHARGES ADDITIONAL, PA RESI.
DENTS INCLUDE 6% SALES TAX MCN ISA. PRE·
PAY BY CERT, CHECK DR MO AN D TAKE A 2%
DISCOUNT OFF THE ABOVE PRICES, PRICES
SUBJECT TO CHANGE.

PlEASE SENO FOR flYER

LACUE COMMUNICATIONS,
ELECTRONICS ... .

102 Vi llage St . " Johnsto wn, PA 15902
[8UI536-55OO

HOURS MWTh 10 till 6 • rc & F 10 ti ll 9
Sat 10 til l 4

Your Ham Tube
Headquarters!

...See LiSI 01 Ad_erOse's on page 114 73 MagaZine e Ju1Y, 1982 105
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Palomar Engineers

Antenna Tun er

•

~

.'

Palomar Engineers ' PT-4f)7antenna tuner.

Hamtron ics' Shuttle receiver.

106

-

TMAC Products' S.O.·500 weather station.
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model R451 includes the tee
tures listed above plus auto
matic frequency control to lock
onto drilling transmit signals.
Kits are available with various
options starting at $94.95.

Hamtronlcs has a new line of
low-noise amplifiers. In ap
pearance, they resemble Ham
trontcs' earlier P30 and P432
receiver preamplifiers, but the
circuit Is new. They are optt
mized for lowest noise figure in
the ham bands but can also be
used on adjacent commercial
bands. Noise figures typically
run 0.5 dB at 28 and 50 MHz, 0.6
dB at 144 MHz, 0.7 dB at 220
MHz, and 0.95 dB at 432 MHz.
Gain runs from 33 dB at 28 and
50 MHz to 17 dB at 432 MHz.The
price Is $39.95 for the VHF unit s
and $44.95 for the UHF uni t, all
wired and tested.

The Hamt ro nlc s R11 0-450
UHF AM aircraft receiver may be
used to listen to the Space Shut
tie. Good results have been
reported using simple UHF
antennas. The special Shuttle
receiver kit Is available off the
shelf for $94.95.

For further information on
these products, write to Ham
tranics, Inc., 65-V Maul Road,
Hilton NY 14468; (716)-392-9430.
Reader service number 480.

WEATHER STATION

TMAC Products Is Intro
ducing the 5 .0.-500 weather sta
tion. This system provides wind
velocity indications from ~100

mph and wind direction read
Ings covering 16 compass
points. The console is con
structed of hand-finished ma
hogany and the transmitter can
be up to 300 feet away from the
console and a so-toot cable is
supplied .The unit Is powered by
155 volts ac. The list price is

S360. For more information, con
tact TMAC Products, PO Box
28341, Columbus OH 43228.
Reader Service number 483.

ANTENNA TUNER

The Palomar Eng ineers
PT,407 Is a general·purpose
tuner for 1.6-30 MHz to match
antennas fed with coaxial or
open-wire lines, single-wire or
mobile antennas. The 3QO.Walt
power rating makes It just righ t
for most transceivers . The
PT-407 is an efficient tuner with
a large alrwound coil, a large
balun for open-wire feed, and
ceramic Insulation throughout.
It is housed In an 8" x 4" x 7"
alu minum cabinet. All controls
are on the front pane l, coaxial
connectors are 50-239, and cor
cetatn Insulators are used for
balanced lines and single-wire tn
puts . The PT·407 antenna
tuner sells for $149.95. For more
information, write to Palomar
Engineers, 1924-F W. Mission
Road, Escondido CA 92025.

SATELLITE STATION

The Ten-Tee Model 2510 con
tains a 435-MHz U5B1CW trans
mitter and a high dynamic range
2-meter-to-1Q-meter receive con
verter. The Model 2510 and a
to-meter SSBlCW receiver pro
vide full duplex, transmit, and
receive functions for operating
on the upcoming OSCAR Phase
3 satellite in Mode B.

The transmitter operates
from 435 to 435.5 MHz (coverage
can be extended to 437 MHz
with an optional cscuratcn Ten
Watts out is available in USB
and CWo The receive portion
converts 144·146 MHz to 26-30
MHz. A tz-vcu power supply is
required. Amateur net price tor



AEA's MBA·RC reader/converter. Yaesu 's FT·290R transce iver.

the Model 2510 is $489. For
more informat ion, contact Ten
Tee, Sevierville TN 37862.

READER/CONVERTER

The Advanced Electronics Ap
pli cation s MBA·RC (Morse.
Baudot . ASCII Reade r/Code
Converter) is actually several
soph isti cated devi ce s all
wrapped up in one package. The
unit performs as a fu ll-funct ion
decoder and display unit for
Morse- . Baudot-, and ASCII ·

coded signals. operat ing direct
ly from the audio output of any
stable communications receiv
er. The MBA·RC also encom
passes a Morse. Baudot. and
ASCII encoder and code con
verter. The unit will perform
serial-to-parallel and parauer-tc
serial code conversions as well
as cress-mode conversions. All
the necessary analog process
ing and tone generation for two
way contact s in any MBA codes
is inc luded.

Other features include a bunt-

In sldetone monitor, an FSK
tone generator, and an auto
matic station 10 message. The
MBA·RC has a l ist price of
$469.95. For more information,
cont act Advanced Electron ic
Applica tions. PO Box 2760, Lyn
wood WA 98036. Reader Service
number 477.

PORTABLE TRANSCEIVERS

The FT·290R and FT-690R are
mu lt i-mode battery portable
tra nsceivers lor 2 meters and 6

meters. respectively. Designed
for 2.5 Watts output on SSB.
CWo and FM (the FT-690R also
has AM). these transceivers use
liquid crystal displays and fn
elude sc anning in variab le
steps. The FT-290R and FT-690R
are powered by alkaline or nlcad
c-cene (not supplied). The FT·
290R is priced at S399 and the
FT-690R is offered lor $379. For
more information . cont ac t
Yaesu Elec tronics Corp., PO
Box 49, Paramount CA 90723.
Reader Service number 481 .
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MAGAZINE

Selling 73 Mag
azine will make

money for you. Consid
er the facts:

Fact " 1: Selling 73 Magazine
inc reases sto re traffic -our dealers

tell us that 73 Magazine is the hot
test-sei ling amateur rad io magazine on the

newsstands.
Fact " 2: There is a direct correlation between

sto re traffic and sales-increase the number of people
coming through your door and you'n increase sales.
Fact *3: Fac t *1 + Fact *2 = INCREASED SALES.
which means more m oney for you . And that's a fact.

80 Pine Streel Peterborough. NH 03458

800-343-0728

Fo r information on selli ng 73 Magazine. ca ll
BOO·343.Q72B and speak w ith Ginnie Boudrieau, ou r
bu lk sales manager. Or wri te to her at 73 Magazine,
BO Pine s i., Peterborough, NH 03458.
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a complete
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"Irwin & Pl*pon
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TEXTEDIT-A Complete Word Processing System in
kit form
by Irwin Rappaport

TEXTEDlT _ .__ _ can_ eo _ ...... _ trorn

*" '~ IQnI'I , 10 '''~ '*',. " '" -. 10"'" can __ lIM".....,
-_ ,.,..- _ ....--perIonn

-nghf "'"._-4SClt_IIO• • _....-......
~ p1Y_ ""*""II-......-.....,"'... ,_......._..... tI'IUC~_,
TUTUI.,. .. . ""en .. l!lS-«l' 00,"" BASIC. .,.., ' he """"'....r. 00<:_'... on 'he...,IIOt'.~".t>I, e....' I~I"" .' "'''1''>; "" .. No! ""'" _ """~ 1'1__••p!affi _ '0
UN TEXTEIMT; '" "00 • • pla,ns prog<.......,"V ,,,,,hn"luQ ,rnp_ted '" ''''' 'Y"'em
TEllTEDlT oS In i"".pe~. ... " Old pt""'.SOI H,., ....P. you lea'" oDouI eA SIC "OG,om
mono II i. .. rille n ,or TAs -eo M<><Ie I. I . n<l 1l1w,th l~OOS 2. 214 .3 Ind ~K

BK7387 $9.97 Disk Available 057387 $19.97

Annotated BASIC-A New Technique for Neophytes.
ElASlC _anwnon; . .. ..~ '0 De~-. t'"'lI_. P"Oll'"""""'IQ~*""'" ..lOS 10 _10 Eftll'oS/l''''1t ~ COUld De-,. ""-"O<><J 1Iut, ..._,~ &.\SIC....Decome_.......-"<l_''*ooloo._ ....... '''"oaMlO _

&.\SIC~ _1 _ .." .
........,• ..., BASIC • •~ -.-,~ ... ~ ..-.. BASIC II _ COO'I'p'U.

TRS«I·~ lSASlCpogr_ I"".,.,..CM'l'" E""'_......_IO..plaft ...01"1>1>1'-.'"" 1_ ....__o"hI __ PIoQ:t '" 10"""'"
"'" on _"'" 'hI_-'_M<lU"'C' A""_ Meh CI\allI..__• tlnCfIpI_ "' ....
...... c:oncepI' "'h",h h... _ ...,tOduCOOl

Am",'.""!!ASIC_I. "" ,h'hI_. "'" .....\'00' TRS«IBASIC1l'09'.........,;ng. Ho'" '. 0
P/0ll'0trI pullogoo,,,-,? Wh, ," it ""ill.... ' hOi "'o, ? B, _'ng ,h<t 1'<00'''''' _ 101"'''''''''
Ih<t o"nola l""'. yOO COn~ ne", lecMoo.... 10 u.. in 'IOU' o",n P/Ollroms-or mo<llty
comm"",..1p'Oll..ml lor )'O<l' l pec,I'e u..

h "",..", IJA SIC Volu.... I """tolnl Pr0leclong I'mh'". SUMtyor, Th'ngl lo 00,To. Sholl...
'n"""",,';oo '0 Dog"ot lOll"'. ComolO'. Tho~. Code, O8<lue'oon, 00 Amp. Con"ec'or
Coo, Ellim'''ng
11(731oסI 110-'5 'SB N~X

. -._ 'ASIC '_'CO/'IIOoAI """"h L_ L,." T"CO ",~. Fbghl _. 0SCA1'l
o.T ...~ _ DeIogn. Suc>ermale, Pool... ArouncI 'hi _ . N_ .......,......
~ _. co.og.....,. T.....~ S""",,, Desogn
' 1(73Il5 1' O.t!i tS8N~l·g

Order aorh Volumes and Save' 8 K138402 $16.95

LnomDi«ltal
I:loIC'tronirs " biJo.IIuiIdinR Your OW"
(".ompub: .!

"'-----

"TAs.80 and TRSDOS a re Irademarks o llhe RadiO Shick Di·
vtslon 01 Tlndy Co.paralio",

KIL08AU D KLASSROOM-
A pr, e tle,l eour•• In dlgltl l .leel ron lu

By George Young and Peter Star/{
L.O'" ,"ll "" ""'''001',,-, "" 'hOu' pI";I",. 'Ill" ..., ...."" ,n no ''''' '0 t>\o' kl III .toe·
'"""CI p'OI@C" h" , ou con"u" . " ,JoUu<l "'...room ' hopopu ll' "-,II. I,,", publ'...... ,n
" "ob. <J<1 M'C1OComp uM g, comb'''." ' heory "" ' h p'lIOl,c., Th" .. I prOC' iCO , 0"''''" ,n
d<g".I"ecl"",'e" 11 I ..nl 0U1 "'oth ..,.,. ..mp", . toetronOC I PfO"",II. 0"" by Ih••M 01 'hi
<>Ou'''' yOU'll con",ue' yOU' ""'" """" ng ",.,:toc<>mpu1'"
Au'-'Young oncl S,." .....__,.00...... "'" ,,,.,, OPP'OICh '" """plo"'" d"oo'
__ yOU'.. _""'" 01 """'" or in'ho elIs_. 'h.. _11'00""'" yOU ...,Of l.oUd
~ on ","",,,,,,,,,.__ "",'11 own I COft\OUl.. ,,,,,,.,.. bu'" yOUo'ool"

K_ " ..-..om COnl_ Got"""__ IloIIofog. Go,.. _ FIof>FII>p& EoJMonocl. ~ "
F'op-FlOPS on<! CIOct<O<I Loge. PC _".__So ~CI II, _01. Logocol F""",,_
_ OIl". c..-."",__"'•• '." T,_........ Ooodas _OP~ _
-.eo....IOfS _ Itogosl.... _ T,"l1", Conotol, 110M _ RIM__110 CoJcuo>ry.
Pw..... _ SInal 110 Pon.. CoooIp.not 110 .... <:otnpuo. 110 IV. <:otnpuo.. 110 V, 0-:
ConftocT_ F......... "'-...- """,*000. EO'Of"$ _ ,.... """""'"'9. EoPOI'"
__ Prngo---.g. ...."".,.~J>r-ov__...... ,~, ..... . 'OII"Progr_
_ . ConfIKt,ng 10'hO CNl__

lSeN·~,l (I vailable December) 8 K1386S14.8S

THE NEW WEATHER SATELLITE HANDBOOK
By Dr. Ralph E. Taggart WBBDOT-
H_II m. eomp'.'.'r up<J._o~a ,....... ...,"'O~ 01 rh. 1>e.....I!.~. WoO/her Sol'''','.
H.<>af>O<>._ conto,n,"ll"" ,,,. ,nlor"'''';oo on ,.... moO! 009/>"'0001'" 100C«"" no.. 'It

ortH' Or. T_"" hOI "''" " .... " ... -. '0 _l>01n ,ho • •__ om.,.... ,,'ol''',
....'OfU....' otld 'hO "'''''''O<t>If. Tn,. -. '" 0" 'nt'''''''''I_ '0 ..'0110'. "'OICh"'ll. thOl
toll. "'" 110'" '0 """.Hue'o oompIOro""" I>ogh'y . Il.,:!,..g_"01_ ..... ",II _ •.
t>uI .0"" """,,,,I'. ""... ...., .., " ......." ••0::1_.~10_.1. 'hO__,
___ .........1".c....,.. '._'" '0 """""""'.. """ 'h<tW..,_So,....,.
$'"'_ """ 10< 'hO "__ 01 • •__,__ I'. _01"", .101_ rl>O ,,_
WH'_ SoI_,. H _ _ 0 '11 ... lhO po ........ _ ..... '" too..... ,,,.c__
-.c'o"
_ Solol..ro """ro,,,. Op..-Ol_ So_ s,sl-. .....1_ $ys'-' _II....
Sol ,. ,,"".._I ... Cot_ Ray T"' ICIlTl """"'or 10< Sol_ """'.... Dooplo,. A
00'00'."""""", Fec..""", S,., lor WII' '''' So,..",. Do...". _ ' 0 Fond"'" So,....,•.
Til' EQu,pmOh!, ..'C""""""", "'" tho WOO,"" SoIOl"" Srohon, SlOloon Op..-1100n'

'SBN1)IIIl(Xl6-{l,~ a yailable now ! 8 K1383 sa,9S

FOR TOL L-FREE ORDERING CAL L 1-800-258-5473
W AYNE GREEN BOOKS . PET ERBOROUGH NH 03458

U.. the OIdeI' card 01 ,lem'2e you, 01"" On a separa'e piKe 01~ and ma,1 to Wayne G•..."., Books All: Sales . P&te<botoI>gn NI-i 03458
Be lllJ,e 10 inclUde Cheeh 01 dela,1ed c'edil c.I'" inlOfmaliQn. (Visa. Masle< Charge Of "' me"c a n E.pre» OCCftPI'ld.)
N(I C.OD. orders accepIlId ...It orders BOd SI 50 lor lhe f"st book. poslage and harlOltng: Sl .00 each BOd,tiona! book; StOOO peo- book forO'lll"'" ma,l ,
PIe"se allo'" 4-6 w &flks aile< pubficlhOf'lIQf deli...,..,. a uest ions regarding yoor Ofde<? Please ",,,1"'0 Custom&< Se<"ooc" at I"'" above BOdress
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MAGAZINE
for the dozen

Name _

Send me a dozen issues o f

r- -

I
I
I
I
I 0 1 year, USA $19.97

0 1 year, CANADA, US funds $2297
I 0 1 year, Foreign Surface, $39,97 . drawn on U.S

o Me 0 VISA 0 AM. EXP, 0 CHECK/MO

I
I Address _

I City Slate Zi~ _

II Card # Ex . Date - - - -----

I rnterb,m k # _

I Signatur<.' _

I
10.1.-,,1to

7.1 "'"'!lO""'" wi>s<: "puoo Dept
PO flo>: '131, F",m'''l/d.J.Ie. NY 11737

L~-="I~'('~'~"",:- _

Subscription Department
P,O. Box 931
Farmingdale. NY 11737

For orders only please,
Foreign air mail, please inquire.

MAGAZINE
FOR RAOIO AMATEURS

1·800-258-5473

FUN - Just fo r fun, John Edwards KI2U provides
you w ith wacky puzz les, qui zzes, and games that
test your ham mettle.

FCC - If you're looking to the future, these out
takes from the Federal Register chron icle changes
in pol icy and regulations that rela te to amateur
radio.

REVIEWS - Before you buy, save you rself some
money check 73's in-dept h eva luation of the
latest gear.

CONTESTS - You get all the news on the con test
world f rom Robert Baker WB2G FE. He' ll give you
in formation on upcom ing events and results from
recent contests.

HAM HElP- As a service to you, 73 prints your
questions in ou r magazine. This helps you to ob
ta in hard-to-get parts, schema tics, and owner's
manua ls.

SATElLITES - From Phase II I to TVRO, 73 M aga
zine covers the news of the satellite world li ke no
other radio amateur magazine.

ox - This globe-trotting colum n keeps you in
formed about th e new sof the ox world f rom King
man Reef to Bahrain.

CONSTRUCTION - The builder's magazine .. ,
that's 73. You get the best pro jec ts f rom the best
authors every month.

NEVER SAY DIE -I f you want controversy,
Wayne Green W2NSD/1 will give it to you. H is
popu la r column ranges f rom trave logue to tirade
and is guaran teed to ente rta in, inspi re and
enlighten you .

RTTY LOOP - To keep you abreast of radtotele
type deve lopments, Marc Leavey WA3AJR ex
pla ins the new RTTY equ ipment, the increasing
ro le of computers in RTTY, and other matters of
interest to digital communications fans.

AWARDS - To find out what certificates are avai l
able where, read Bi ll Gosney KE7C's coverage of
all the ham radio awards,

NEW PRODUCTS - This brief look at the latest
ham equipment on the market keepsyou on top of
new developments in amateur radio,

etter

2.
3.

1.

s.
4.

7.

6.

8.

9.
10.
11.
12.
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THE 1982 fDITION

GENERAL LICENSE
STUDY GUIDE

by Timothy M. Daniel NBRK

This is the complete guide 10 the General License.
l earning rather than memorizi ng is the secret. This
is not a question.and.answar guide that will gather
dust wh en the FCC issues a new test. Instead, th is
book will be a helpful reference, useful long alter a
ham upgrades to General. Includes up-to-date FCC
rules and an application form.
ORDER yours today and talk to the world.
5G7358 $6.95

Please call regarding availability
• Use It>e ordet card on ,roe R&_ SerYw;;e ~ge 01lll.s mag;Lm>eor
'1"""11! 'fO'JII order on il sepatale~ 01 paper aro:l mail to, 13 Radio
8oo~shop 'P,,' efboroug" NH 03A5B Be Sure to ,ncludt! check Of

deta,led erec-t cafd onlorm4luon No COD Otders accepted Add
$ 1 SO han<llong cha'gl! 1m ll'tft t" SI bgoIo.. S1 00 101' e a Ch add'!lonlll
DooR. Duesl,ons '''9afd'"g roUf ord&r? Please .mle 10 Cu Slorne<
~y,ce a' m e aboye aGC!'ess PleaseallO... 1 -6 ...e<e!<s 10< deh-....y

FOR TOLL FREE ORDERING
CALL 1.aD~2!58-!5473

From '7e=MAGAZINE
THE• .:::1' en: ;.,.

MOST -~~~D
UP-TO-DATE TLA~
REPEATER

ATLAS
AVAILABLE!
INCLUDES:
e LISTINGS BY STATE AND COUNTRY
eLISTINGS BY FREQUENCY
eMAPSFOREACHSTATE
e28 MHZ THROUGH 1296 MHZ
ePERFECT FOR MOBILING
_WORLD REPEATER ATLAS-BK731 5 - Completely
updated . over 230 page s of repeater IIsUngs are in
deaed by location and frequency . More than SO maps
pinpoint 2000 repeater locations throughout the US A.
Foreign IIsUngs include Eu r op e . the Middle East . Sou t h
Amerlca and Africa. 5 4 .95.

IN STOCK AND READY TO SHIP
' Use ,.... o<d." caHI on " ' e Reade' 5efYice Da'll" 01 ""I maO"."ne

0< ' lem'n' you, ()fde, 0tI a seD'''a ,e Doece of pape' and m."l'o
73 Rad'o Boo kSr>op . Pete'Do'OU1;lh ,.. 1-1 (l3a!>8 Be Su'. 10 ,nCI~

cl1e<: k ()f del " ,1eO "<KI,I ca'd ,nlo<mal,on. No COO 0<""'1 acce,,'<KI
. ad S1 50 h;lndltn<;l Cll;l'O- 'Of I..... ' '' S1 l>oolo. : S t 00 'Of e~Il 1d<:l.hOtla' Dook

Ques l,ons '*<;l a'd,n<;l you' o,de''> Plea se ..."110 '0 CustOffl l"f Sen"ce
;It , " .. aboY.. aGC!'6S Please 1110... 1-6 ..ee's fOf oehye'y

FOR TOLL FREE ORDERING CALL 1-800-258-5473

""TO ORDER: &T your
Iocal tnstan t Software
dealer or call Toll-Free

]-80().258·5473 on:'!...... onl~'

In New Hampshire ( ·603 -924-9471
Mon.-FrI MOO atn _4 .;JO pm E .S.T.

Com puter Aided Design (CAD) is one of the newest
of the a pplications of mic rocomputer technology.
THE ELECTRONIC BREADBOARD permtts the
des ign and a nalysis of a na log c ircu its. It can be
used to evaluate voltages. cu rrents. impedance
a nd the freque ncy res ponse of a ny ci rcuit.

T his package is ideal for a udio component repair
men. ham radio tech nicians. hobbyis ts, electrical
engineers. telccommunications e ngineers. audio
philes and s tudents of elect ronics. Plug it in and
slice a way a lo t of guesswork.

0287R-67 Modell & III level II 16K 8 4 9 .9 5'

The Electronic
Breadboard

PETERBOROUGH. N.H. 034 58

o
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I V\I liD BooKSHoP

Special Offer! Both Novice License Study Guide
and Novice Study Tapes $19.95 Order NP7300.

73 Code Tapes
any four tapes for

$15.95! $4.95 each

"G ENESIS"
5 WPM _ CT7305 _ TIIIIIS the beginning tape lor o-oPle
wIlD do not know lhe eece al a ll. It takes them throug ll
tile 26 IeU"'s, 10 numOOs a nd l'lftCessary purw::tua.tion.
com ple te WIlli prachce~ st9fl 01 the w. y us,ng the
newest bhll 11IaI;1I,ng laclln,o"". It is a l""Xl mo.ae·
ulOuS' In one hour ma.")' poIO()Ie-,nctucl.ng kodlol tan 
are able to master the eeee. The _ ol leao-...ng fill""
conlKle<>Ce to begl~ wIlD moght 01""'*_ dfO(l out .

"BACK BREAKER"
13 + WPM- CT73t3- Code g'oups. a,.aln, at a b"p,.
per soyou WIll be at ease ..hen 10 USl l down In t.onl ot the
sl~y -eyed g~nmeot lnspectOf a flCl he sta,ts -.!l,ng
YOU plain la ngua ge a t on ly t3 per . You "-' thIS ..t'a
margIn 10 overcome tile p.lInIC which 'S unl_",.1 ,n the
I."., Sl luahons wnen you've apent you. money aflCl lime
to ta "e the 1."., . yOU11 tllank heaven you had 111'1 bacl<.
brealung la pe

SSTV TAPE
_ SLOW SCAN TELEVlSlON TAP£ _ CT735O_ Pnl.
wInnIng po-og,ams lrom tile 13 SSTY contesl heellent
tor Demo' $5 95 •

"OUTRAGEOUS"
25 + WPM- CT732'5 - Til,s is Ihe lape for Ihat small
group o f ove,ac hle ving ha ms who wou ldn'I be eo ntan l to
simpl y satlsl1 1he code reQuire ments 01 lhe E.I. a Class
license. Irs n\e lou ghes l tape ..e·ve got and we kee p a
pe,manent 1, le of hams who ha"e masl ered II. L.,t us
know wilen YOU"e up to speed a"ll we ' ll lnsc" be your
na me In 13's CW "Ha ll 01 Fame."

• BACK ISSUES _ Comp lete you , COl lec tl()n; many a.e
pume cOllectab'e, now, cla ss ics in the 1,.,ld' .. lU ll c0l
lection IS an ,...a lua ble compendium 01 radIO a flCl eiec
1.0nlCS knowledge '
733006 13 B.... CK ISSUE -BEFORE JULY 1980

, $ 3,00
73350 13 BACK ISSUE JULY 1980 THFlU OCT. 198t

..... , ", ,$ 3.50
73350P 73 BACK ISS UE NOV. 1981 TO PRESENT

... ................ .................... ... ...... ...... ..... $ 3.50
13005 13 BACK ISSUE-5 YOUR CHOICE

.... .......... .. ..,.... .. " S10.15
73010 13 BACK ISS UE-l0 YOUR CHOIC E

"."". . _. . , $16 ,00
73025 13 BACK ISSUE-25 YOUR CHOICE

.. .._ .. ." $27 00
1312'5 13 BACK ISSUE-25 OU R CHOIC E

_ _. _ _ ~ ~ , $ ,...OO

$hipping, PlNse a<ld $100 per magaz i Ofder-s 01
te n magaz.nes or t wenty·ll....~I"" add $1.50
"", -

"THE STICIIUR"
1 + WPM _ CT7J06 _ TII'1 IS Ille practICe tape 10< the
Nov..:e a"ll Techn Ic ian licenses. II ;s made UP 01 one
solod hour 01code. ""I at the off icia l FCC standa.d (1'10
o tlle< ta pe we 've heard uses lhese s tandarcb. SO ma.ny
people Ilunk lfW! code wilen tlley a'e sudde<1ly- u""""
pressure-taced WIth c harK tl!f$ senl at 13 wpm and
spaCe<l 10.- 5 wpm l, Th's la pe IS not memOf'zable. unlIke
the zany 5 wpm lape. su"Ce t he COIle g 'oups a 'e e nti.e ly
,andom cha'acters sent In grou ps of live.

-COURAGEOUSW

20 + WPM - CT7320- Cocle .s wt\at gets you w_ you
QO IOf lhe bua ClaSS I~se It IS SO embirrasaing 10
pan..: ou t) us t beCaUM}'QU d ldn ·t prepa•• yoursell WIth
th IS tape . Thoull" thrS IS only one ...OId last... lila CO<le
groups a re so d iflICu lt Ihal you 'll a lmost la ll asleep copy.
Ing lI.e FCC s tull by comp.ll"SOf'. Users ,aport tl\llt tlley
can' l bene..... 1I<)w NSy 20 per ' N lly 1$ WIt h th,slanlplic
one hou, ta pe

Slyl~ X- --

For Your

Ham Shack
• F'fe--..e and pro tect you' collectl()n IOf a II let'ma '

Ordef theSe ha.l'I<lsome recI bonders w,th gold letterIng
$150 lor 1. 3 lor 12115. 6 to< $001200 (Postpa><l wltll.n
USA. please a<lCI 12 50 par Ofd&f OUlslde USA) C/lKk 01
money ordefs OIl/y, 1'10 pItone 01 CO D. ordefl n
8i..... P.O . 8 ... 5120. PhiIMlalphia. PA 11141.

· I'IOTE-- .A bo..~ .4dI"~.. lor Bh:lden ~,..

GE NERAL LI CE NSE ST UD Y GUIDE- b1 Tlmotlly M
DanIel N8RK ThiS IS tile complete gUIde to th e Gene,a l
Lit:ense. Lear ning .alhe r ma n memo"llng is lhe
sec,et. ThIS IS not a ouestlon,and·an sw e r gUIde tha I
will gather dust whe n m e FCC Iss ues a ne w te SI In·
stead , tll is book WIll be a help ful ra le'erw::e. uselUllong
atle. a ham upg.a des to Gen"" a l. InCludes up·to-d a te
FCC 'ule s a nd a n applicat Io n Io< m. o<~r 10u rs loday
a nd ta lk to llle wo<lO SG7358 56 9!'>

-_.~_ ._--

W2NSD/1
S ty I.. w

=~-

NEW

GENERAL LICENSE STUDY GUIDE

NEW
NEW
NEW

• OSL C ARDS -73 turns out a lan tas llc SerIeS 01 OSL
cares a t atl<!ul ha ll lhe COSI 01 ha.ing them do ne e lse·
whe re because tl\e1 ar e run as a I 111·ln bel we e n p rinting
bookS and o lhe . items In the 13 P. int SlIOp. 250 Style
W-OW0250-fOf $89!'> ' ; 500 S t11e W-OW05OO-tor
$13 9!'>' , 250 St~ le X_OX025O_lo r 589!'>· ; 500 Sty le
)(_Q)(05OO; 250 Sty le Y-OY025O-lor 58!!!>' . 500
Style Y-OY05OO- lo.- $ l 3 !!!> ' Alia .. 6-1 2 ..ks lor
dehvllfy

• LIBRARY SHELF 80)(ES - TheM s tu.dy wl\Ife , co<·
' \lga led. d ltHes ,stani ben" each hold a lultyear 01 73.
1( ,loWlId /tI,crocomP<J' IfI'iI Of 80 /tI,crocomput" "J W,lh
you. ord&f, ' eq ueSI s.e11·st ICk ing labels tor a ny 01 t l\9
100 1Owl"lI 73. '""OboIud I.f lt:,oco mpu/lflg. 80 /tI,c rocom
pullflg. ca. OS7. Ham R.<j,o. P«IOIl. ' Compuflng.
R.o,o E~f'O"'CS. tr" e.f.ce A~, a.~e O.de.l
B)(tOOO-IOf 12.00' ; order 2·1_8 - IOf 5150
INCh ' . orde, 8 or mo.-e-BKloo2-lor $1 .2'5 e a c h"

e NOVICE STUDY GUIDE - by Tomothy M. Dan... NMK. _. is llle mos. UP 10 ~1" fIO'ti<:e guide
....'1_, II .s complete WIth ."lotmahOll about INrn,"ll M orse Cooe, tlas t roe IIIt61 F"CC.....,_ regula.
loons and ll'le <;Wrenl FCC ~oc;a"on forms. nus 1I"""- 111001. qlH051lO1\1ans_ memorllat"", COI.I.!IoO
bul .., .... " em~sile5 tile pl'acllCiol~ 01 oettIng ..~ tlClJl'M and pull'ng. SU'1Ion on the alf . II
"''-<;1. whal lht! FCC ,u P"(:I' . f<kw'<:e10 know .. ,lflOUt page . 1I...... pagoe 01 tlu tllf>«)ry. TI'le most c ....enl
"' lormitllOfl s,tl, •••"table at Int y....., pnce. SG1351 ~ is.·

• HOVICE STUDY TAPES _ II you a'. juS! gelling stVled in hllm radio. YOU'll lind tnese 'llpn 'nll'spen·
seb,,' Th,s up-lo-'I>&-m"'u'!1 """$Ion ol lfte 73 Study Co!.IfMI ,$ tile perle<;1 way'o lola." ...-erylhinll VQU
need ' 0 breea through the NOVIce ",nHen e ' am, Tneo<y, f CC regul a'"",s, and ope<at,ng s~llIs Ire al l
e~",d, and \"0"',, be amazed all'\ow last you !earn u a,ng trw.se tapes '

Once the le s t is behind you, these ta pes will QO lIg ht on Delng usetct. because tney are pac ked WIth me
la tast inlorma tion o n seiling up yo ur own ha m SIa l'on, and ge lli ng on Ihe a"

Thousands a t peo ple h ava discovered how easy le a rnIng t.om t:asse n e t:a n be-order no w and enter
lhe lasdnat ing wo.ld o f ha m radi O! CT7300 Sel 01 3_ $15.9!'>.·

5<:,enllsls have P'a-'llhal 10 U learn taste< by lislenlng th an by .ea ding beCause 10U~n playa <:as
setle lape 0_ a nd 0_ in you. spar", lIme-even whIle 10U'.", dnvlnlj' You get mor", a flCl mo.e 'n fo
Nt:1I tlmeyou Ilear It You cen't progress withou t 'loOlid lundamental,. reese th hour ·long tapesgl..,
you all tile ba",~ }'QU.t1 n_ 10 p.lIS& the Novl""e>am ..... 5>ly YOU ·lI l1a ... an uncl Slanc:llng ot Ille b.a
5><:a wI'l lCll WIll De ,nvaluabl'" 10 10U tor me.esl 01}'QU' II le ' Can 10U a lford to la ke you. Novo<;<! e.am
w,thout 1o'S! lis tenIng to t_ ta pes?

FOR THE NOVICE
••

-'-
'GNI~ ItOVKE
".Y"o l' , LKEItSE

New, updated editions ~.•..,- STUDY
KL~GQD GUIDE

of our famous novice •
~ "'-"-
~

-
license study guide and novice study tapes. •

0111

' Use the o<der ca.d in Ih iS magaz Ine or Ite m i:Ze you. Ofda< on a sepa.ale p.ece 01pape' and ma ll to' 73 RadIO Booksl'lOP • Dele<l:lo<o<.lllh NH 030&58. Be stile to irw:: lulle check or
detailed C.edlt ca.d inlo. ma fio n. N(I C.O.D, orders a c ce pted. All o.de.s add $t.oo t\andllng Please allow ~~ _ ks 10. del..e ry, Oli9StlonS rega'dlng you. Ofder? PI...sa wflte to
Customer S.Nice at the abOve add'ess. (Prices subject to e lla nge on books not published by 73 Magaz Ine ,)

'---- - FOR TOLL FREE ORDERING CALL 1-800-258-5473-----"
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CONTESTER- -

THE

FOR

THE CONTEST COQ KBooK- TIIII book r_ls lhe
:sec"tl of 111.1 elile gfOUp of oper.tOlll ..no lop llIe Iisl
when the contesl "suU. lI'. published. II conlaln.
del alled luggesllone 10I 11le f,rst· l,me contester OIl well
aa tipi IOf lhe IdlllInced operatOl. Domestic. OX. lind
specialty conlests are all discussed. complete ..ittl
photog/.plla and dlagrama lnowlng IIIe equipmenl and
o perall ng a ida used b~ tne top SCOfars. For llIe serious
contesler. 8 K7306 $5.95,

• •• . J
WOALD P RESS S ERVICE FREQUENCIES- b~
TIIom. 1 H. rrlngl,," Can·1 ... ,, 10 he.r lhe e _ lng
ne"l, or .... you ..Qn6ering .boul l"" n...s Ih.1 you
af... ·' he.ring? Rac.... by RaclIO T.,-,ypa (RTTY) .11
I"" world .....11 .nd fln.nelal n.pp.."ngl Irom lhe
WQfId C.pl lol.on. U I'IOu' "d.ybal'•. Tn"boot< gl...
~u the Irequenc;iM .nd tlfn.. 01 broadc.st of l uch
ne..1 ........,C.. as AP. UPt. Reut.... TASS. VOA . nd
lon6on P,nl. AIIlO Includad is .n InlrodllC liOfI 10
AtTY ,, 'i n inlOlmaltOn "" e-qUlpmenl, .ntenn.s•• bbr..
,,;.llonll-.... rythlng you need 10 gar.t.f1ed in RTTY.
8Kl 202 $7 95 ·

SSB, . ,THE MISUNDERSTOOD MODE- by J.mel B
Wilson. Slngl. S,deband TransmlllllOn .. . Ihouaands 01
ul uM II ...ary oay, lei It ' em. ins on. 01 Ih. Ie.st
und arstOOd l.c.11 0 amatlu r radiO. J. 8 . WII. on
pr.sen' l M ,aral marhOd S 01 IldebaM gene,ation. am
p ly lIIuetrat.d wltll cnane and ecnemetrce. whlCll will
enabl. III" .mbilloua readal 10 con! truct hi. own erce
band genarltOf. A must lor the lecllnica lly·senou . h.m.
8 K7351 $5.~. ·

PROPAGATION WIZARD·S HANDBOOK_ b~ J H.
N. lson. Wilen sun'POts riddled tl'le worldwrde com
munlC. liOnS nel..o<I<l 01the HMOs. JQ/'ln Henry N. lson
tooto.ld 10 the planalS 101 an anl_ . The result ...1 a
IMOIY 01 PfOPAlIatiOn loreeal h ng based upon int",·
pI.netaryaI~1 t"'l~ the aull'lQr the mosl ' ..
liablot forIcuta. In America loday. The book prooti(Ies .n
enlightened tooto. . t communocaloonlClUI. P'.....l.•nd
lulu....1 well as leach ing the art 01 propagation
Ioreeall'"ll, BK1302 S6.95.·

IC Op·AMP CooK8ooK- by Wil l.. G Jung. eo.",s
not only the basic InllOf)' 01 the IC 00 limp in great
Oflla". bul alllO InclUde. o,er 2~ prectlc.1 cirCUl i a p
p licat ion•. hbef.lly IlIuSlra led, 592 pages. ~.,.. x 6 '1f .
IlOltbound BK102B $14.95. '

VOL. IV IC TEST EQUIPMENT-Become • I.oubl..
.1'K>o1 1"'CI .. Ilard' In tll la Iourtll . o lume 01 II'. T3 TEST
EOUIPMENT LIBRARY are 42 I'Iome con.lruc llon pro"
ee lll tor bu ildIng teat equlpm.nl 10 wOlk ..un 'fOU' h.m
sla lion .nd In ..",Icing dlg i'lI l equlpm.nt. Plus ..
cu mul . li.. Indax lor a ll lo u, .olum.. fo r Ih. 73 TEST
EOUIPME NT LIBRA RY . LB7362 S4,g5.·

RF AND DIGITAL TEST EQUIPMENT YOU CAN
8UILD- BKt044_RI bu,st. lunCllon.llqu.ra ..... gen·
" ,a lorll, ••rl"bl, leng lll pulse g.n.,.lors-100 'kHz
m"kar. 1·1. nd rllwee p g enera to rs. ludio OBC. 1",1 11g
n.1' nfec to r. t 48 MHz l ynllles lze r. d lil..1,,"'ouillor
counlers, ...... , counl ' rs. prelc.'er. m lc ro ....e
meter, etc , ~2 p.g.., BK100U0 $5,95,·

THE CHALLENGE OF 1eo_ The growth ol_leur .adlO
loda~ is Olf>OQUr-.:!lng lhe use 0 '160 met.... Aillhe InIOl'
malion necMury to gat Iltarted on lhlll unlQ band. the
aI\-importanl .nlanna and ground syslem aesenbed
In detail. AIIIO. how 10 gel on. top-band operating tips.
top-band Iransrmtt-. propaga llOn. _ Ihef' tlClli.ing
equipment, I nd mo<' a'e cceerec in lull. The InlrodllC·
tion contains InterMllng pIlotOll of Stew Perry'l llhe
KI~ of 160) s ll,C k. Til l. reference is uselul 10 new and
experl.nced lop-band operalOfs , BK7309 14.95

INTERFERENCE HANDBOOK_ by Willil m R. N. iao n.
WA6 EQG _ This lim. 'y lIandboo k co. ars .,er~ lyp. o f
RFI p robl.m and gl.es you lhe l olut lo na based on
pracl ic. , • • perle nce. eo. ere Inte rl.renc . to TV. radio,
111· 11. tel.pho ne. r.dlo .maleur. comm.rcl.t and CB
equlpm.n l. Power lin. Inlerle,enee II eo.ared In d . plh
-now 10 loc.le n, cure It. wo rk ..nn Ih. public. 1. 1. ly
precaullonl. no" 10 lra in RFIt in. ..tlgl lorl. W, ltt.n by
an RFI• • par1 ",th 33 y. . .. o l . xpenene•• lh•• I)fOfuSf!'
l~ IlIuslral'" book il packed WIt h Il'.chc.' ••Iy·to
unde<Sland Inlorm.tlon. 8K1230 sa .~. ·

THE 73 TEST
EQUIPMENT LIBRARY

VOL III RADIO FREQUENCY TESTEJtS- Radio t<eq......
cy ... ...,." t"" common denomonalQf o f _1_ ,.,10.
Such ilemll u SWA. antaMI iInpadance. I.... imped
ance. RF output . nd lield llrengln;"".11ed;nalruetlQna
on IflIltlng 1'- " emil includas aecloons on~I gatl
...Iors. Cf"1Illal Cali"'. 'ors. grid d IP OKi-IlalQfW.. noiN
gener.toll , dum my lo a ds • • nd m u c h mo r• .
181361 14.115. ·

OWNER REPAlR OF RADIO EOtJIPM ENT_ by Fr."k
Glass K6AQ . Hare'l I llOOl< tlla l ..,II teach you .n ap
proacll 10 IroutIIeshool l"il Wlthou' • $l'laek lull 01 IM t
equipmen\. Wnllen in .. "..".all"". no<HI'IoIl_lIcal
styItl," "'" lnCOUfagll you 10 I<lCCfnllully I,. you. own
ng PfObIemI eo to 90% 01 lhe time ben il you don l
..anI 10 I .. . you c.n Ifla.m • lOt ..bOut !'lOw tll.ngs ..QIk
and 13il, Add 10 you. library lind pilfson.1 "P.,·liM.
8 K7310 $7 .\I5. ·

VOL. .. AUDIO FREQUENCY TESTERS- J am·p. cl<ed
wilh a ll kindl 0 ' l udlo ' requency t,,1 equ lp.mant. II
you·re Inlo SSB, RTTY. SSTV, elC" llIil book I.. mU1l1 tor
you. • good book 'OI lIi·11add icta and .xoarlmenl...,
too! LB7360 S4 95,·

THE 73 TECHNICAL LIBRARY
TOOLS iZl,

T ECHNIQUES

FOR ELECTROI"lICS

TOOLS & TECHNIQUES FOR ELECTRONICS _ by A A
Wicks la ." "1~·to-unde<lIand book ..""en 101 the
Deglnning kll-bul"" .a _I &5 lhe exp,rlenced nob
byla" tt .... numetOUl pict",ea Ind deac"ptoonl 01the
..Ie .nd correcl ..ar-IO usa b8sIc .nd aoeclllllllKl lool.
for electronic plOIfICII. as well &5 specl.lllHCl met..
WO<klng tooll and II. CI'lo8rnic-' .id. ..lIich ar. used 1ft
repair shops. 8K~ $.I 95. ·

BEHIND THE DlAL- Th' l llOOl< e ><pla lns, in dlItail .
w...re QOing "" on.lI''''' l,llQUeIlCie's, Irom short.._
"" 10 mlCfQWa..... " g'_ lhe _ a good "'"01 ......1
lie elln "nd and _. 10 lind It. mcludlng soma 01 lhe
secrel stallOns such as tile C.IA and the F.B.I.
E~hlng I. ccwered IIlOfI 01 miCrowa.... moniloring,
Anyone Interested In p",rclla.lng a shortwa.... reca;vtlr
should lIa.. a copy 01 tllil booI<. lu",ellianc., s t.lion
layoul consiclfll.tlon, ant.nnl a ~stems, Interlace. aM
the el ect,omagnellc spectrum. are Inclu d.d.
8 K7307 S4.95

THE NEW WEATHER SATELLIT E HANDBOOK_ by Or.
Rllph E. Tagga ,1 WeeOOT, Hera is Ih. compl.I.,y up·
dated and re >llltd edi llon containi ng .11 the In lorm.·
hon on the mOil tophllhc lled a nd .1I.cl i., I P.C..
c••1t now ;n orbit. TlIlt bOOk se~s bolh It>e IIpe.i·
.need .maleu, lalelllle.nthul;ISI and ' II. ne..c_.
il lS In ;nt.oductlon 10 181.1111. ..atchlng. pfl)'f'dl"'ll . "
the ,nlorm.",," ,equitld 10 conll'UC' a complel••nd
n'gllly e ll.cli,. g.ound IltltlOn. SOhd II. r" ..ar,
deS'llnll.nd III I"" ,natrUCtiOnl necessary to oper.te
tl'le equij)l!lflflt ... 'nehlded. FOI ••pttI'l~I"1 ..1'10
a.. OP&Iatl"'ll ataloon., lhe bOOk Oflla.IIl .Ull'ocedu'"
nflClIIsary 10 modI'" llQulpmen l ' 0+' lhe,.... _ ... 01
IPacec.ah. Am. tau. _al satellite acl""y "P'''
....111 . unlQ.... bland 01 inl ls encompaUI"'lI 'ItIC·
I'onics. rne lllOfOlog y and .1I,on. lI1ie•. Join lhe 1l'M.
!eged I . .. In ..atclllng tn. lpect.cle 01 ea'th . 11 .....
I,om Ip.C' on your o..n monllo.lng equlpmenl .
BK1363 sa 95.•

HAND BOOKS FOR
THE HAMSHACK

THE COMPLETE SHORTWAVE LI STENER'S HAHD
1I00K. 2nd EOITION b~ H.nk Bennett .nd Harry L
H"l ml. This comp rehenlivtl .olum" conl.ina lo.d l e t
n'W Informal Ion from . 11 Ovtlf Ih. wo rld on Ih. ,'1'"
de."lopmants In SWLlecllnolog~ c lubs. asSOCI.l lonl.
pracllcel . nd 1I.11on1, Alhorough guide 10 It.tlonI OI
Ih, WQI1d by g<:tne<.1 conU....,t.I ..., and frequency I.
lneludad. BK1241 $Ul~

THE TEN METER FM HANDeOOK - by Bob~t KiEID.
Th" handbook ha~ PUtIlI.roed 10 I'le/j)Ille Ian metar
anll'lutiast~ more aboutille many methods 01 cgn.
..-..onl and Incb 1"'1ar. UMd 10 maJ<a ,xitl inQ unit.
worlc bellar.Join Ille gtNl ··lln........~ 01 Ille -.uICl on tan
FM and enjoy tile t."tullc amount of lun In COlllfnUtlI.
cal'"ll .. ,Ih amal_ l"llona OWOlId.. ida on len metar
FM BKlI90 14.95'

TM E PRACTICAL HAND800K OF AMATEUR RADtO FM
REPUTERS- by Bill PaSIamal< WA6ITF (autnot 0 ' 73
M811u ines monthl~ column "LooI<lng w..n Thil I. the
boo!< for ule VHFIUHF FMar, cQrnpilad trom mal&rial
l ub mlll ltd by o••r a hundr'd indi .ldu.'I. Club.,
O+'g.nlzltions aM equipment m.nulaclurfltS. A "mull
havtl" lor you r IIam Ihack a~t. BK1185 $12.95.·

'Use lhe O+'der card In IIIIS maga.llne 0+' Item,ze ~our O+'oor on a se pa,a te pIece 01paper aM mail 10; 73 RadiO Bookstl<~ • Pelerl)Qroullll NH 03458. Be s~,e to Incl\ld<:! ClleCk or
(letlliled credit cald rnformalion. No C,O,O, orders lIcce ple<:l. All O+'ders adel $1.00 hanell,ng, Please a llow 4-6 weeks tor cleli,ery. Questions '&{larding ~our o'der? P1ease wrlle to
Cuslomer Se....-Ice a l tile above addless . (PriCes subject to change on books not publishe el b~ 73 Malla.lrn" .)

'--- --FOR TOLL FREE ORDERING CALL 1-800-258-5473----/
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TIL COOKBOO K-by Oor1lancuter. E, p' II"" whlll
TIL is. IIow 'I work, . and how louse n Discu..... P'IC'
liea l IIppltCllllOftl. such as II dlo'la l counte< lind d'.
play .y.l.m, ev.nts counter. elecl.onlC alop wlltCII.
digitll voltm.I.' lind a dig ital lac 110m. leI
BK1063S9 !'>ll '

CMOS COO",eooK- by Don Leocester. Dellils lhe
IIpphc.lion of CMOS. Ih. lo w pow.' logIC ' , mity
sui llbl. '0' m<>allpplicl l,ons presenlly dominllt. d by
n L R.Quirll'el reading lo r eve ry serious dig,111 e ' ,
perimenler! BI(1011 $ fO.!'>O. ·

TVT COOKBOOK- by Oon l anca sl llr. Describes th.
USe of a st ll"d llrd I. 'e.i.iofl receiv.' as a mic ,o p' o·
cesse r CRT I"r minlll, Expla ins and de. c ribll' C ~ IfIC'

tel gene ra tion , CUfSOl ccetrcr a nd interface in lorma·
l io n in lyplcll, eny·lo·undefstand LanCiilsler atyl.,
BK1(l6.t S9 9!'> , '

••

The (./\1agic of

<flam "Radio

WORLD REPEATER ATlAS- Complelely upd.led. 0
230 pages 01 repeat'" bal Ing. lI'e "'''''..ed by Ioc:atoon
_ 'reoquency Mor. lhan !'>O maj)S pinpoonl 2OCIO '_I·
e< Iocatoon. th' ouglloul tile USA F"",'9" loslrng . In·
c lude Europe , llIe MlClCI .. EilSl. Sou lh Amenca, and
""rlCil $-495 ' BK7315

THE MAGIC OF HAM RAOIO- by Je ,.,okl S.. . " kW8HXR
beg,n. w,lh II Dr.., h'story 0' llmaleu.- radIO and 01 Jeny'.
"'vol 1 ,n ' I Piilrt 2 delall. many 0 ' I\iIm ''''10''
1le<0<C mO "IS. Hamdom's close toes w,lh IIIe COflh·
nenl 0 ' AnllllCIICI a'. llIe subJltCI 0 ' Par'! 3. In Part 4 lhe
slrange .nd humorous""'" 01 ham hI. gel llIe<' due
And whllt DI llie 'ulu' . ? Part !i peet. ,nlO lhe cry.11I1 bill1
$-495 ' BK1312

BOOKS

PRACTICAL ANTENNAS FOR THE RADIO AMATEUR
_ A manUil Idescribing IIow 10 equip . hllm .Iatiorl wi1h
II .uil. bIe anlenna. A wide "1I(lII 01 . nlennll toplcs,
.yalfHTIS, IIncl~ life presenled giving lhe
leader' klITI8 toDd lor lhoughl IIncl p<eehc.1H tll 'or COI"I
at r...CUon, De$jgnecl 10 " ill the " 'pe<1enced hilm IIncl
lIO'IiCfI as ........ Only BK I015 S9 95"

1:1 DIPOLE AND lONG·WIRE ANTENNAS - by Edwll rd
M. No ll W3FQJ . Tlli. IS tile I"" co llecl lon 01 virtually
~ Iype 01 wi, . anlenn" used by .mlll.urs. Incllid• •
d'mensions, conl;guraliOn', '1'H:l aetlllied con.I'UCloon
dll ill 'or 73 d itlerenl anlenn. ' ype• . Append 'c.s
ClellC"be llIe con.ttucho.. 01 nor... DroClQes, hne IUne<',
lind dlltl on mea.u,,"O r.-,nl IrlKluency. velocity
I"clor, and SWI. 810 016 S!'> 50 ,"

e Al l ABOUT CUBICAL QUAD ANTENNAS {2nd edi·
1I0nl- BK1116 - Th. " Clu llc" on OUlld dui\ln .
lheofy. con.tntcllon, "nd oper.l,on. N_ 2nd ed,hon
conl.'n, ..... leed lind "'1I1c lling .'"..... Ind new
d. la , SS.Il!'>."

TEXTE DIT-A Co mp'.t. WOld Ploc...' ''O S~lle", In
killor"'- by Irwin RapPloport. TEXTEDIT i. an Ine xp",,·
. iv. wo 'd prccesscr Ihat you can ada pl to sui t youl
need•• 1' 0 m wriling 'o rm le lle•• 10 large I .~ts. II is writ
Il!f1 ln module., soyou can load and u... only Ihos. por.
lions tllal ~OU need. Include<llr.modules Ihlll perlorm
' ighl justihcation, ASCn uppe,/IOw.,cas. corwereicn.
One-k. y ph'ase .nlelin! . compl. l. ediloria llunctions.
Ind much more! TEXT DlT I. w,illen in TRS-«I" DIs!<
BASIC, and tne modu l•• a'. doeumenlll'el ill Ihe
lulhor'. acImirably clear l ulOl'la l wfll ing II~I• . No , only
doeS Irwin Rappa.por1 e~plilin how touse TEXTEDIT; he
lllso .~plai lls p<Dgramming leenniQues implemented
,n lhe syslem_ TEXTEDIT is lin l"'~oan.''''' word prO'
ce.sor Ihat t\elp. you tea", llboul \BASIC program
ming. 11 .. written lor TR5-«l Mooela l l nd lll wilh TRS
OOS 2.212.3 a nd 32K. "TRS-«IlInd TRSOOS II' . Ir_
malks 01 llIe Radio SlIack Divl.ion 01 Tilndy Corpora·
tion. BK1367 $9.97
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HANDBOOK

..... . TM.-nooo'

VHF ANTENNA HANDBOOK_ The new VHF Anlcmn,
H,n<ibook det,i l. Ih. Iheory, d.sign , and con,trucllo n
01 hundreels 01 dlUere nl VHF and UHF antennas . . ,a
pr,ctic,l l)OOk wrill. " lor the a.llrage amalllur whO
take. joy in building. not lull 01 com ple~ lo rmulas fo r Ih.
d• • ign . ngi_ , Packeel with labulous anI. "". proleete
you c.n build BK7368 $!i.95,·

e BEAM ANT ENNA HANDBOOK (N_ !iI/I edi ,ion) 
BK1191_Yagl be,m tneDry. CDrlSln.chon ar><l OPIIrallon
'"Iormahon on w" . beam,. SWR CUNeS Iond malch,"O
,y"em, A "mu, r' lor serIOUS QXe<s S!'> 95'

e VHF HANDBOOK FOR RADIO AMAT EURS- B'"1198
- Conllolt'l$ ,nlormatlQn on FM lneory , OPIIfatoon Iond
equ'pmenl. VHF IIn,ennades'onand conslructoon salet ,
" tl!'-EME. • nc1 tile 1'I8*e!'I' SOld-stale C" Cu'ts 5695'

e THE RADIO AMATEUR ANTE NNA HANDBOO"' _
B'"119'9_A U llboul W" " Iontennas. beams . IU...... .
bil lu"s. coa• . 'adliill'. SWR ancl 'ower. Clear Iond com·
plele In'ormaloon 5695'

" SIMPlE. lOW-CO$T WIR E ANTENN AS FOR RADIO
AMATEURS _ B"' l 200_ AII __ dlola ancll!"terYlh"'O YOU
wanl '0 know llboul Iow.eosl, mu lh-bilncl a nle<lf\iil.•. ,ne.,
pen.,.... be.m• . ",nYI," ble" a"lennas 'or hiilm. ,n
"Iough'" Ioc:aloon. 56 95"

ANN OTATED BASIC-A NEW TECHNIOUE f OR NEO·
PHYTES. VO L 1 , 2_Annol l lM BASIC e~pl ilins Ille
comple.i lies 01 mod.", BAS IC, II includ• • complell
TR5-60 ' l.Y.' II BASIC p'ograms Iha l you can u....
EaCh P'Olltam is I .. notated 10 .~plain in at.p.by·st.p
'a s llion Ille wo<k,ng . 01 Ih. program. Pl'OOlllmS a'.
f1owCh.rted 10 ....at you In 'o llowing III. Ope<lItionlll
sequence. And-.aclI cllapler ,nch.od•• a ClellC"plion
01 llIe n.w tonc.PlS whiC h IIl1ye been inlroduea<l
Annolaled BASIC Volume 1 BK13l1<1 $10.95
Allnola led BASIC Volume 2 BK736S SI O.95
0.-"'" Bolh VOIume.,nd Sav. ' BK73&U12 S18,95
KilOBAUD KLASSRooM-by George Young lind P&
Ie< Stall<. l",n,"O .lectroniC. lheory wilhoul priIC liCI!
isn· t .uy. Atid II', no lu.. 10 bu'ld a...Ieellon ic. p<oj
eel lha l you ca.n·1 UN . 'WoNUf1 "' Iasaroom, llIe popu
111< series I"st published in "'i/obllud M,crocompulmg.
combi,," Il'lIOry .. ,Ih p<ICtICll. Till. is II p'IIC'1CI1
coo.... in d lll"111. lecl ron iCs. II , l lorts ou l wilh ..ery .im
pie e lec l,on,c. P<OJ<lCIS, ltid by lhe end 01 lhe COU''''
you·1t conSlruct YOU' o wn wor1< ing miCrocomput"' ! e SOME OF THE BEST FROM KllOBAUOIMIC ROCOM-

Authors Young I lld Slarll a'e e xperiencedleaChlt' a. punNG_BK1311_ A COIIec:loon oIlhebesl emeses lhal
and Ihltil aop,QiIclI IS ..mple and direct. WII.lher ha•••ecellily appeared In KIlobaud! MICROCOMPUT·
you're lell'ning ill home or in Ihe c lassroom, Ih " .bOOk ING Included IS mate.- IIII on lhe TRSollO _ PET
p<O\'lde. you w,lh I solid backg,ound in . lee llonlcs - .yslem., CPIM. lhe 808OIl106!'>IZ8 CII'ps, lhe ASR-33 t",-
and YOU' ll o wn II compulel ttrat you built yourself' mllli l Oiill iil base IT\iilnagemenl, word p<ocesSlng, lexI A GUIDE TO HAM RADIO- by lally Klhane' W82N EL

. BK1386 $1.,95 ed,lor.lIl1Cllr l.atructuresllr.COVereCl lOO P'Oll' lImm,"'Il Whal's Aml l. uI RadIO III about'1 YOu Cill le ll'" lhe
e 40 COMPUTER DAMES - BK1361_ Fort" ame. in llll leehn'Ques iilnd M rClcore ha.dw... construcllOn prO!' baSIC. 01 IhlS IlIscillat l"O hobby with Ih,s e .cellent

"
G, eelS 10< modem., tIIgh .~ ClSS.lI. ,nl",IIC.S atid be<;l,nne(. gUldto It answ.rs tre moSI IIeq "",nlly IISk<l(J

in nine d' !!lent Cillegorle. . ames or la rge Ind .mlll TVT. arll a lso 'ncluded ill IhlS large 'orm.!. 2IXI plus QueSlions III an ."Y"00lng manner, a r><l 'I . hOw.lhe
system., Ind • • en I seclion Oil calculatOl game•. Many page <l(Jltion, $10 .95,' bes t wa ~ 10 \10 at>oul ge-"",g an FCC nceese. AGuid.IO
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ma". S195"
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COMPU TE RS_B""382_A valuab le addilion 10 youl l)OOk 'Ia l< es 'I ' rom whe re "' HOBBY COMPUTE RS ARE - T~I' bool< "' the bIble of inlerna t ional b,oadcasl.r. ,
computl"g lIbrary. This Iwo-par l le .1 i"cl udes Ih. besl HERE!" lea.e. 011, wi th chloPlers on larg. Sc"e Int!!';l ' iiI' p,o. idmg Ihe oniy IUI~orilallYe somce of e~ac l inlOlm.·
a rt ,c le . tM t lIa •• iilopeafed in 73 and Kilo bllud t'Oll, how 10 clloo,. , mlcroproc.ssor chIp. a n ,nlroduc, lion about brolClcasl ,ng iilnd TV slations wo< ld WId• .
Mlc roeomPllI,ng mlgazlne. on Ihe M ldw.re iilnd soil· I,on 10 p'Dgramm",'il. lOW cos t 110 fOI l comPll I.r. cOm- Th,s 1961 edI tIon is Co mple le ly re .,sed. giving com-
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and w. lI·st ruCtUled luI helps Ihe reader get involv<l(J, much, muCII more' Don't mISS th" tremendou• •a lue! 560 paglls 01 v,11I1 I.pects 0 1 wo, ld li. ten,ng
$10.95 ' Only $-495 ' $16.50. BI<IIJU
•Use lhe order' ell,d '" Ihl' rna'ij1Z"'lOl or itemize you' Older on II sepalll. p,eee 01 pape< and mall 10: 73 Rad'o E\ool<shop e Pllle rl)Orough NH 034!'>l1, Be SUI. to include check or
deliilileCl Creel,1catd ,n 'ormaloon. No C.O.D. order. acCepled . AIIQlele<S add $UlO hand i,ng. PIeI... , IIOw . -6 week s 101 dehvery, Ouesloon. ' I!'ilard 'ng your Older? Please ...'1. 10
Custome< Se<viC. II llIe IbOve address. (PI'IC. ' . ubteCI IO ehil ll(lll on booI<. nol publIshed by 73 Maou"'e l

e HOW TO DEfEND YOURSELF AGAINST AADA.Fl - flKl20l - by Btuc:e f , Bog"'" a nd Jllmea R, Bodll",' IlI wy",
and Illdar " xPI!fI. Thll bOOk gl_ you the IImmull,I'Oll 10 CIlllllenge IhIt rada, " O:Mdenc:e"' Iha l U.... ,lly leads 10 a
speechng con..ctioll. ThIt mlljo r pl rt of Ihe bool< delllilS lhe inll'" *'O' kings 0 ' lad iil'-you'll become mo<. 0 ' a n .x·
pert tlliln mOSI poilCil olIICfll• • Ild judges, Th. ,emll"'ill,,, 01 th. booI< ou tlines how 10 delend you,eeU Ig,,".1 iii
...-:ling licl<et -tll. o bservl lions, measu'es Ind testlmOllY you must o btaIn 10 def""d youlseU wilho ut Ihlt h.lp o f
• Il wy.". Th. priCilI"lot leas 1ha" I line! 56,95"
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-Dun-

OYE. 70 IIANDS
IN STOCK

Ful Service Shop - Sp.«trum Analysis - Antennas
New and Used Equipment - CW-SSB-FM. Etc. - Towers
FCC Study Guides _Code Tapes - Books -Acceu Ol'ies

Specialists in Amateur Radio,
Short-Wave Listening

And Contemporary
Electronic Gear.

(312)848-677(

Organize yo... ,. s h ack with a

CLUJTERFREE MODULAR
CONSOLE $203.35

• l arge, 42" H x 57" W x 29"D
• St rong groove-construction
• Mar-resistant wood grain finish
- Options , drawers & face plate
• For ham Of home computer
• Visa and Master Charge

CLUTTERFREE
MODULAR
CONSOLES
P.o. Box 5103 Tacoma, WA 98405
(206) 759· 1611 .... 89

TOLL BQO.221-0860 FREE
TUBES

ANT'" DISK YAGI ANTENNA KIT S3O.00
32~I disk yag i with \2 IllCh weatharproot housonQ. Now ,ncludes
Wllustable mountl"ll 1)r8C~el ! (Th,eaded , <Xl nol H>cludedl.

WE PAY ALL SHIPPING CHARGES
DISCOUNTS ON ORDERS OVER $100.

I

•-••- .

2300 MHZ QUALITY KITS THAT PERFORM!
UCC-1 DOWNCONVERTER KIT $35.00
InCludes qualrly PC boiI'd, NE02137 xSI.s . rnatched d'DOeS, mokled
coils. a ll PC board pariS.•141 semi·fig id coax. a nd 12 page onS1tuct·
Ion book. 22 db gain: 5.5 d b NF.
UCC·2 DOWNCONVERTER KIT $oU.OO
The UCC-1 WITh NE&4535 high ga'n RF t,anIlOIIOf ,
SMC-1 DELUXE DOWN CONVERTER KrT U3.0Il
The UCC-1 kIT wITh .ol,as. InclllOe5 lhermll dntl s labfllzatoon. low·
lemp SOlder. F~ 1 an<! 1'·59 coooec toes. TV millch'''Il oftn• . plans lot
many types 0 1 ""IBm'as. and vet'; delailed 26 p;tg<I InSln>ehon man
ua l. Recommended rOt th e lirsl lIme tluilder ,
SMC·2 DELUXE OOWNCONVERTER KIT $50.00
The S MC-l WIth NE64535 high gain RF teaosretor.

RFA·1 2·STAGE SELECTIVE PREAMP $39.15
"Slapsogn" S"ape males WITh downconvet1er board. 5eteeltve 1,llet
reduces image noise. 16 db net g.aln.

TU-a DELUXE POWE.R SUPPLY KrT $39.15
Oualily~ and StnOOlh tun,ng MIL spec. pot ComPlele w,th 2 It
cable & match,ng xfm, . Other powet supply ~ ltS from $27 .95,
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TOP BRAND Popula, RecelYlllQ T u be T y pes
FA CTORY BOXED 7MlO% OFF LIST

FREE LIST Aya lla ble
IncludeS lUll lIne 01 RF Power T,ans .sI Of s ,

M<n lm um O.der S~.

Allow $3 00 M <nim um lor UPS Charges
Wflle or phone lor free c l ta log

r UBES-BOUGHT. SOLD AND TRADED

Your Ham Tube
Headquarters!
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HAM HELP
I am looking for some ideas

lor stmp!e FM detect ion in a
military R-19 receiver. The unit
tunes through the z-meter band
and operates from a 28-V-dc
supply.

Dick levy W83EVY
1331 Hale St.

Philadelphia PA 19111

, am looking tor a copy 01 the
tube chart and updating Infor
mation for the B & K Precision
Model 650 tube tester. I will pay
postage both ways so that I can
photocopy it.

lany Schuldt
545 Willow Rd.

Marengo Il60152

I need instructions for re
wir in g a st andard 6-button
te lephone keyset so that it can
be used with a Western Electric
(Ma Bell) 21 2A modem. I will pay
reasonable copying cost s and
postage.

Doug Ranz N8COX
PO BOll 1425

Warren MI 48090

I have a Jackson Electrical os
c illoscope. If I can borrow either
the complete manual unstruc
tion) or schematic tor xercxrnc. t
will return and pay all postage.

Peter oal Corobbo
18650 Marshall Ave.
Homewood Il60430

I am looking tor manuals!
schematics for the fa llowing:
• Mid land 13-505 a-meter trans
ceiver
• Cleaver Company Model 33A
electronic «eyer
• Boehme 5C frequency shift
converter
• Acton l abs, Inc., Model /t8 10
VTVM

I am also looking for any moe
rncencne to improve the Ten
Tec Argonaut 505 t ransceiver,
especially lor 'Ito stability and
receiver sensitivity. I will g lad ly
reim burse copyin g /m ai l ing
costs.

Gary Kohtala WA7NTF
S & F ce., USAISD, BOll 918

Ft. Devens MA 01433

I would like to buy a National
NCX-A ac power supply.

Gary Jones
PO Box 26313

Houston TX n207

I need help in obtaining a
replacement nl cad pack tor a
Wilson Mark IV 4-Watt, 2-meter
hand-held transceiver.

W.A. L1eseke WB7PUP
426 Bremerton Blvd.

Bremerton WA 98312

I need an operating manuall
schematic lor a Dumont labs
cathode-ray oscillograph , type
.208. Costs pa id.

Glenn Churchill KA2101
21 Bay St.

Glens Falls NY 12801

I would like to modify my Sony
ICF-6BOOW to contain a noise
blanker and to recei ve o n
long wave. I wou ld like to locate
some hardware or technical in
formation concerning these
modifications.

Mark Hunt
2135 South Union Ave.

Bakersfield CA 93307

ILLINOIS STATE ARRL CONVENTION

ThiS RTTY demod ulato r is desi gned for compu t er
interface but is a r ine stand atone u n it ;
• Easy compu te r in terface with RS - 2 32 o r 5 von

log ic signe ls
• T h re e s h if l c<.>ver.ge wilhout straddle tuning
• serecteore bandw id t hs give yo u optimill Ba ud o t

or 110 Ba ud ASC II co py
• Input band pas s preselector us ing ac t ive fillers
• High voltage loop keyer output
• Aulostart bui ll ;n
• Three shifl AFSK keyer p lus nij r row s hi f t CW 10
• Fully wired a nd te Med : reildy to cop y !
• T he FS K- SOO is the best demodulator <lvailable

tor under $ 50 0 . 00 (Exce pt lo r ou r- FSK ~IOOO ~ J
• Po s itive tuning wit h meter and LED' s

Here is 00 comp romise des ign and co ns t ruc tio n;
• Unpa ralleled select iv it y achieved with sophis 

t ic a ted limitedess design uti lizing ut t r as harp
active filters and decis ion leve l co r r ec tio n c i r ~

c u its
• The mosl flexible inlerface system availab le to

computers a nd hi gh vo lt age loop s
• Bui ll in 170 volt loop supply
• Selectable ba nd wid t hs o f 55 and 100 Hz. (co p ies

110 Ba ud ASC II)
• Conti nuous ly tunable s h i t t co ve r age
• Rugged const r uc tion - commerc ia l qual it y

throughout
• Full c omp lemen t o f r ear pane l connectors for

easy in terface
• Key boar d activated s wi tc h for b reak in oper<l tion
• Individu<l l l u n in g melers and LED' s for quick.

a ccur e te tuning

r

Sponsored by:

=== ,
FSK'1000 ' ~

WItr ]fax lllinrr lllu~in i:rugur e

S u nd a y- Aug us t 22 , 1982
Kane County F a irg rounds-St. Cha rle s . II

Commercial Exh ibits . Flea Market . Forums
• Contests . Demon stra t ions . Hot Food

Tic ke ts ' $2.00 In advance-S300 et gale
Send SASE' J Dubee/< . KA9HQY, 1312 Blube ll Lane. BataVIa. IL

Dealers Conle e l: G.R. Isely. WD9GIG
736 Fellows Street
51. Charles, IL 60174

FSK-500 , ~

RTTY
DemodUlators

•
I • L

o r <k>r ,li r", t on V,u Or tote

7UO Taylor floldC con.• " bus , O h io ~ J l J ~

T U C e ll (61'1 n. I 'Go

•

$55 Off!
ALLIANCE
Dual-Speed

ROTOR
for HAMS

AlliAN CE HO-73 Du<r/-5peed rotor for MedIum
SIZed Ham antennas. StronR aluminum construction
Wi th haldened·heavy pitch steel gears & 100 ball tear.
mgs. Rated for up to 1O.7fl1 Wind load area & 1000 Ib
veneer lead. 450 m/lbs starling torque Mounts m
towe. on tower or mast; accepts 1"'"·210;" 00 mast
Rotates at UI RPMfor moving Ovel a large arc or slow
lor pe<I ~,ng Signals AutomatIC brake system. large H"
meter. cahbrated S-W·N·E·S In 100 cerements BliK~

case. brushed aluminum front panel 8. bezel. 171bs
Regular $154" · Sale Price $99"
Ordeldirtct from this ad. Send Ched or MoneyOrder.
For prompt shipment. Ca ll TOll FR EE and use your
MASTE RCARDor VISA; COO ordtrsaccepte<l Allow S7
for UPS shiP!linl charges in tile 48 states.

ffi V/S4'

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
AlS Branch Simes in: Clearwater, FL •

Orlando. Fl - Wickliffe , OH . La s Vegas , NV

116 73Magazlne . July. 1982



- - - -•
nmmm",m, "'''''''lIllt'''' ' ·'\\"."_·.0. '!I!!!I!-'.Wt.·.........w,,'" ""'''''''''''''' w.·.,·:·~·.w ......". ,

AMATEUR
ElECTRONIC SUPPLY @

4828 W. Fond du Lac Avenue
Milwaukee, Wisconsin 53216

Phone: (414) 442-4200
wisconsin WATS: 1-800-242-5195

Nationwide WAlS: 1-800-558-0411
AU B••n<:h Slor.... in: Clearwater. Fl "

Orlando. FL " Wic kliNe . OH " Las Veqa s_ NV

Quantities limited at Specia l Prices. Order Today
direct hom thisad. Send Check, Money Orderor Call
TOll fREE . J.lJOO·SSg·G41l and use MASURCARD
or VISA. Cash ~ylllt nt COO orders <l ccepttd. Price
does not include shipping cllaraes.

YAE SU ft.10 7M/OMS (WARCI 9·band DIgItal hans
cewer. Covers 160· )Om. mciliding WA RCbands. 240
walls OC mput SSB &CW:80 watts AM&FSK Memory
Circuit With OMS (Digital Memorv Shllli accepts pro
gra mmmg up 10 12cltannelsollre<juency memory and
allows tUning ott of tile memory freqcenoes aUthe way
to the band edges If you aant to IlSvdc @ lOA.
5'h ~ I T'" " IO"d. 27Ibs Regular 11149.00
YA ESU fP-107 Interna l Power supply. 1151230 VAC,
prcndes powel lor base station operatcn Mounts
mside FT·107M Regular 1139.00
YAESUSp·I07P Speaker/Patch External spea ~er &
hybnd phone ~tch in cabinet WIth styhng. Size &
cables to match fl 107M Regular $65.00

TOTAL REGULAR PRICE - 11353.00

PACKAGE PRICE - 58999
'

A Real Bargain,
Don't Miss Out!

-.0 .., AUW.... n"
TRAM SWR/Wattmeter
fUll y automatic , selt.cahbranng . no adjustments to
make. Dual illuminated meters snow both wallsoutand
actual YSWR· Simultaneously' FreQ uencyRange: 18
30 Mhl Power Ranges: 0-20. 0-200 & 0-2000 e at ts.
Accuracy: ~5'llo . Sensnve .only 10'\ of lull scale power
IS required to read VSWR, warnmgligh t indica tes at 3: I
Remote RF sensor with SO" cable allows installation
wlthoul cumbersome COil llal cables attaching to back
of uOil. ACadaptor supplied.or reqenes 6"C·' cells lor
ballery operatoo 7" ·w · 2"'·h · 5Wd. (lfrgmal A[S
selling arce was $119 95. but nce . SAV[ $SO.OO.

AES Closeout Price - $69"'

SAVE $453
YAESU FT-l07M/DMS

• Package Deal •

$24.95
. 7 .50

. . 6 .00

24 hr. timer

New low Price
- $59.95

microprocessor
water resistant

solar assist

Upgrade your early Tempo 5·1 to cur
rent Production Specificatioos, kits
iocl ud e : . 450 M.A .H. Battery Pack
• New Case AssemblV • All NI!W' Es
cutcheons • Spkr ./Mic . Jack w/Dust
Cap • New Earphone & Jack . P.C.B .
and Parts tor Easv installation . Detailed
Instruction Manual . For Radios With &
Without T.T. Pad .
Other Accessories Available :

Spkr/M ic . Designed for S-l 's .
Heavy Duty Belt Clip .
Flex Anteona .
To Order Call or Wr ite to ;

TEMPO S-l UPGRADE KITS
$39.95

WORLD TIME
WATCH

the first microprocessor watch
made espeeialtv for hams

ADVANCE D COMMUNI CATI ONS
INTER NATIONAL

24 11 Lincoln Avenue
Belmont, CA. 94002 U.S.A .

14151595-3949 ....~
Add $3.00 ce- order for shipp ing &
handlmg. Ca hforma residents add 6%
sa les tax . Visa, Master Charge accepted .

The HAM·1 functions include local t ime,
world t ime. IG .M.T. tool count-up and
count down c hro nometer, cev. month,
date, alarm and houriV chime. It's ideal
for log·keeping. OX time conversion and
10 minute l. D. timing. The HAM-1 tee
tures a high contrast Selko d jsplav and
solar cell betterv assist. Batterv life is
better than 4 vears . The HAM-1 is water
resistant to 20 meters, the case is 1lX:i'%
solid stainless steel and the crystal is
scratch resistant mineral glass. The HAM·
1 is rugged and d u rable and has a 1 vear
warrantv ,

2 METER AMPLIFIER
$39.95

- 2 Watts In, 10 Walts Out - V.5.W.R.
Protected - Cao be Used for F .M. & 5.5.
B. - Led Status 10dlCators • Low Loss
50-239 Connectors - Cu rren t Drain Less
Than 2.5A at 13 .6 V.D.C. - Massive
Heatsink - Bu ilt 10 T /R Switch

INC

protects
solid state

communications
equipment

from damage caused
by high-voltage

transients entering
the antenna system

" THE PROFESSIONAL roUCH
COMES TO AlttATEUR RADIOI"

" ADD THE BEEP!"
"Bp·3A Complete WIU""'..... c&bl<l,

SIarlll&r<l4·pinwnn<dDl'$ lIlt .M pp
BP-3B ~_""repl W!th<lut

~ A<ld 1OW"aorll aMpp
BP-3C Clr<:wt-bou"<l-.:lfl for

cusrun 1N'.Jl&,.... . .M pp

All urn'" """""'l>led.-_ OH roJIII<Iefl18
M el 6 % 5&1.... Tax"

Thl:'~ transients llsua lly are cau sed by
atmosphe ric static d,scha rgu or nearby
light ning st rikes .

The new Model 1549 Surge Shunt can be
used with Iloth receivers and transceivers
having up to 200 watts output.
COnvenient UHF ty~ eea . ...1connections
are supplied Price is $2• .95

The a rrest er "ptll" element has a long
life. but can be Msily and economicall y
replaced i f necessary.

" BP-3 Dutorn&tlCIIIly pro. Idee a g"ntle high fre
Quellcy beep al the begll'lntng of Meh tran8m1B·
&IOn And a low ~p at th" en d V 'l'I.U&lly e llm l ·
...._ ""t.IJJr.-<>",,""1 Ope, 1_ fo r up to 0". y-r
on a amgloe 9-V t\e.tt8t'J I"'" IIUpplledl . Can be
d""""b' In__ to Any \n.rl«leIYW w h lCtI IS
keye<l b y grou n d mg ttl" !"IT lm" l the !"IT Ime
vol!.&ll" must be poBltlve , not g ...... 1.<Ir tl'lan 24
VOC. nor the current grealer thAn 100 rna .)
Wo r ka Wl\.h virtually all modern gear Yo u've
h _ II. now you~ have 11" ·

Credll.(;ard buyerS f~"'I •
may tall toI tree - ~ - -

1-800-543-5612 '- j L r=.~
In Oh io, or tor

@~. in/ormation can:
~~ 1·5130866-2421

R. L DRAKE COMPANY
540 RIChard Street. M~ro. Ohto 4~2

" lSmUTlOIO ~l .~D OEALU _ OUIR,n ",v lfED

"BEEPER III"
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

from page 8

found Haiti. The Bahamas are
treacherous, so we were very
lucky not to run onto any of the
thousands of shoals and reefs.

Exhaust ed by the storm, we
found a protected bay and an
chored to rest. A couple of hours
later, we awoke 10 find ourselves
at gun point-faced by a bunch
of excited HaUlans who had
sneaked aboard our Ship. They
spoke no English and no one In
our group spoke any French .. .
except me. I qu ick ly start ed try
ing to remember what I could of
my high school French, twenty
years unused and mostly forgot 
len. The menac ing guns prompt
ed my memory.

It turned out that these were
police from nearby Mole St.
Nicholas. They were convinced
that they had captured a bunch
of invaders bent on laking over
Haiti and were looki ng forward
to a good deal of public ity and
perhaps rewards from the gov
ernment. The idea died hard, but
I f inally convi nced them that we
were a scien t ific team. How
could 1ever explain to these sim
ple people that we were hams
bent on visiting a deserted rs
land to set up a rad io stat ion for
fun?

We visited the town. Have you
ever vis ited a place where the avo
erage income is about $50 per
year? Some of our welfare cus
tomers should have a ch ance to
see what real poverty can be!

From there we sailed across
to Navassa and looked it over.
Hmmm. Formidable. Just one
place to get up the cli ffs wh ich
co mpletely surround th e island
... and that via a wire rope lad
der, w ith the waves shoving yo ur
boat Into the undercut c liffs
where it would be Instant ly
shredded. We went back 10 Hait i
to rent some Haitians and a
small boat so we could get the
ham gear onto the island.

At Cape Dame Marie, lance
again managed to remember
enough French to get the help
we needed ... and make the bar
gain. The head of the village
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made the bargain and gave us
two Haitians and a boat . We
found out later that he had no in
tent ion 0 1 giving the two chaps
one cent of the pay. We towed
the boat with the Haitians be
hind our shi p back to Navassa.
On the way one of them man
aged to fa ll overboard. Luck wa s
with us and one of our group
was looking that way when it
happened so we were able to
stop and ci rcle around to pick
him up. Damned 1001 couldn 't
swim and he was thrashing
around, wh ich attracts sharks.
He wouldn't have lasted ten
minutes.

With th e help of the Haltlans
we got all of our ham gear from
the boat to the top 0 1 the cli ff.
I'm afraid that we had to do
most of the work. It was hot and
dry. The damned island is cov
ered with ca ctus and a wide van
ety of bushes with burrs. They
seem to jump out at you if you
even get close to them.

We set up two stations, one
right at the top of the c li ff and
the other a couple hundred feel
away. We had an enormous gas
driven power generator, two
com plete towers with beams,
and rotors. We spared no ex
pense to be well equipped. Our
main receiver wa s a Drake 1A, a
sideband (and CW) only receiv
er. That was a new way to go
back in the early days of si de
band .

The Sh ip headed back to Haiti
after leaving us off, scheduled
to return lor us in a lew days ...
we hoped. Soon after the ship
left, we found that we had a Illtle
problem. Oh, the rigs worked
fine, but the heat was merciless
and we found that our water
supply was zi lch. It turned out
that the 50 gallons of water we'd
brought had been in a rusty
drum and had all leaked out on
the trip down. Chet had noticed
thi s and solved the problem by
not bothering to bring the drum
with us to the island. So we were
faced with several days without
water on th is tropical desert ts
land.

A couple of us explored the rs
land, hoping to f ind some water.
At the very top of the island wa s
a tower with a beacon light. It
was powered by acetylene
which was piped up from bottles
kept in a small shed near the
tiny bay where we had our ham
rigs. We tound the remains of a
house where, In earlier days, a
lighthouse keeper had lived. Dig.
ging down through the remains
of the house we found a cistern
under the rubble. It had Quite a
bit of sl imy water still ie tt In it
. . . but water it wa s!

We brought the water down in
cans and bottles and boiled it.
After a day we got tired of th e
boil ing procedure and decided
to see if th is was really neces
sary. Chet, who in many ways
had managed to isolate himself
from the rest o f us, was chosen
(without his knOWledge) to be
the guinea pig . We gave him the
untreated water and wa ited to
see if he would survive. He didn't
seem to notice anyth ing so we
all switched to untreated water.

Navassa had not been active
in many years so we had a ball
on the air, knocking 'em off by
th e thou sands. Talk about one
ups!

When we were getting the
equipment from the ship to the
small boat and then from there
up onto the island, some 0 1 the
key beam antenna element s
managed to slip out of the
sUng and lall into the water
at the base o f the c liff. I had
my scuba tanks with me just
in case of something like this,
so 1 wa s elected to go after
the lost aluminum.

1t turned out that the water
wa s only about 60 feet deep
right there so I was able to sur
fa ce dive and bring it all up. l can
ho ld my breath lor a m inute or
SO and do pretty we!1in anything
less than 75 leet without the
scuba equipment . .. as long as
It is just going down and then
back up aga in. The many sharks
and barracuda put the others o ff
from much swimming. I tried to
assure them that the fish were
just curious and to Ignore them,
but I wa sn't very convincing ap
parently.

Once the pileups ran down,
we packed up and sailed back to
Hall i where a couple of us left to
fly home and back 10 business.
Four o f the group came. back
with the ham gear to Nassau. I
eventually got back most of my
ham gear, but never saw my two
scuba tanks again.

I ran an article In CO on the
DXpeditlon, doctoring up the
photo 0 1 the loading area and
the cliff w ith a big " W2NSD"
sign. This seemed better than
the Coast Guard graffiti wh ich
was actually there. later DXpe
cnrcns to Navassa brought
paint planning to cover up my
W2NSD with their calls. Not
f ind ing it, they painted their
calls everywhere and made an
awful mess.

I have a great 16mm co lor
movie of the expedition which
might be o f interest some day.
My slides were, unfortunately,
out on loan to a ham c lub at the
t ime I was f ired from CO, and I
wa s never able to get them back.

In 1972, a group 01 hams from
Atlantadec lded to do a Navassa
DXpedition t rip and I got Invlled.
The leader was Chaz Cone
W4GKF, wh o also runs the year
ly Atlanta Ham Festival and wa s
recently involved with the new
IBM microcomputer system.

Th is time we f lew to Jamaica,
where it wa s only an overnight
boat trip to th e Island. Piece of
cake.

The Time article wa s in error
on a couple 0 1minor points. The
descript ion 01 amateur radio as
a burgeoning (to grow or oevet
op rapidly) hobby Is nice to read,
but a bit optimist ic. And I don't
know how one makes mutton
stew out of a goal. Goat stew,
sure ... and It can be delicious if
you don 't know the name of the
goat Involved .

They are right about one
thing; DXpeditioning is exc iting
and fun. It is adventure and I
guarantee that If you break
loose and go on one, that you
will never forget one single min
ute 0 1 the tr ip, no matter how
long yo u live. There are not
many adventures left like that in
our protect ive (perh aps overpro
tective) world. Giving a few thou
sand hams a new country mere
ly supports a branch of the hob
by wh ich is of Questionable val
ue-ccountrv chasing. Few hams
in rare countries enjoy the pres
sures this forces on th em, which
leads to rare countries being
even rarer ... thwart ing one of
the basic values of amateur ra
dio: Internat ional fr iendsh ips.

Maybe we could set up a new
rule wh ich would only give coun
try credit if you work a nxoen
t lon.

CHINA!

Speaking of adventure .. . and
keeping In m ind the recent actio



G·270Den

Model 33ASR SF
Good Work ing Condi t ion

8-LEVEL ASCII
TELEPRINTER

SALE!

$300!
Now

plus ta x and shippmg,

Code: ASC II
Speed: 10 cps, 100 baud.
Interface: 20/60 rnA,
EIA optional
Data Set Optional

From RCA Service Company.
Nat ionwide Service Available.

Write:
J.H. Bell
RCA Service Company
Bldg. 204-2, Route #38
Cherry Hil l. New Jersey 08358
Or call co llect: (609) 338-4375

Attention
radio

amateurs!
• Bu ilt In Tea t
Functio ns

• Work. with any
type r adio.

• Complete Timer
Function•

" 20 Page
Technical Manual

$99.00 assembled
board

'.i' RI .-:,
••

~-- -.. -- - '- -- .. -, \,

:::::..:.. .... PORTA PEA TER-

.-

MIOOA
INSTANT REPEATER

ANY BAND ANY MODE
/'

*IUE FRElGHT, & TAX. ID'IX'ER,ROTA'KR,MTNJTNO.UEJ .... 134

816~882~2734

TOO OLD- TOO SCARED-TOO TIRED
TO CLIMB!

• RAISE OR LO WER ANTEl'\1'\A TO GROUl\'D
LEVEL

• SIMPLE Al\'D EASY TO ISSTALL A:-':D USE
• ~1ADE OF 6Qt.l STRl.JCTtJRAL ALt;~ll~U\1

• FOR ROH~ 20 Al\D 2; TOWERS
• CO~lrLETE WITH ~l:-';CH , CA BLE, HARDWARE

s, ISSTRUCTIOSS

'VOX Or COR
operation

••Channel PROM
CW I Der

PORTAPEATER$

' 2 50 ..nit
IIw ltc h tne
ca pa b ilit y

HAZER

S 179.00 assembled
unit

... at last . . .
your shack organized!

A beautiful piece ollumiture - your XYL will love it!

$184.50 s-r RADIO DESK
peruxe- Ready to Assemble
Designed WIth _"!lied rear snell lor your
viewil'lg comfort and ease of operation.

FINISHES: Walnut or Teak Slain. sq
FIoOI s~c., )9~ Wi.,. by 30" Deep

"'dd" ,ona l ln'ormallon on I'\eqUOllSl '
C~ec ~s. Me><>ey O'der., Ban l< "menca ,d

and Ma ste . Charge Accepted ....6~
Also "...,Iao l" F.O.B. CUlver C.ily. (In Calil. Add 6% SIll" . Tex .)

Floo' Space 51 '·W,d.. b~30· ·Oeeo __ OEAlEFl INQUIAIES INVITEO _ _

5199.50 s·rAlned", RGdlOhrrK~1
4384 k EYSTONE AV ENUE · CULVER CITY. CALIF. 90230 - PHONE (213) 831·4870

' An In lltan t

Repeater (Fu lly tested, programmed. assembled) ..... 302

W-S ENGINEERING P.O. BOX 58, PINE HILL. N.J. 08021
(201-852-0269)

AVAILABLE NOW

AZDEN PSC·300
TWO-METER HANDHELD

•

1.5 watts In - 20 QuI
COR BNC in-SO·239 out
small s ize: 1.Ji16 · x 3 • )( 4-1/2 '
Class C Of AS1

ask . boul
our other
UHF & VHF
ampntter kit s

Two-meter H.T. Amplifier Kit

.... 459 1398 Edwards Ave.
Lakewood, OH 44107

ORO ENGINEERING (2161221-9500

KDK
also: 2025A Mk II

(WfTT mic.)
$265.00

$290.00
285.00
37.00
28.50

Ca ll

Free shipping in U.S,A.
for all XCVA or HT orders

B. G. CARL ELECTRONICS
11128 Claire Ave.

Northridge. Calit. 91326
Call: (213) 363-1216-anytime

PCS-300 HT
PCS-3000 XCVA
Remote cable
Phase II anI.
Other ace.
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NEWSLETTER OF THE MONTH

This month marks the 12th part 01 73's Newsletter of the
Month series. It seems appropriate to close the first year of
the contest by reviewing our eleven winnerS,-N8RK.

73's August , 1981, pick was the Richardson Wireless Ktub's
Cha wed Rag. We appreciated their decision 10 cover upcom
ing club act ivities rat her Ihan th e minute details of what went
on at the last c lub meeting.

Sep tember's choice, The Birmingham Amateur Radio Club
Newsletter. uttered some good technical infor mation. They
included details about a simple RTTY station as well as lea
tured a monthly " Technical Corner" in which real-life prob
lems were discussed.

The October w inner came from the San Diego Repeater As·
soctation. Squelch Tales boasts several pages of paid eover
tising each month. Th is defrays th e publication costs, leaving
the club's resources available fo r other projects.

The name Squelch Tale (this time wi th no " s") popped up
again in November. We applauded the Chicago FM Club lor
their newsletter's eye-catching appearance: a consistent,
cteen-tcokrnc layout that ensures readers will spend some
time with each issue.

Rounding out the 1981 winners was The Scuttlebu tt, pub
lished by the Yankee Clipper Contest Club. The Clippers leave
no stone unturned in a quest for club members who can pro
vide connections to keep the cost 01 producing the Scuttle·
butt to a minimum.

The Wheaton Community Radio Amateurs' The Hamletter
caught our eye in January, 1982, wi th its two-col or printing job
and large nu mber of black and wh ite photos. The nemsener
masthead gives more than a list 01oll icers; you'll a lso find de
tails about when the c lub meet s each month and wh ere to
look lor the local repeat ers and nets. These kinds of details
make a newsletter f riend ly and helpfUl to new readers.

Humor was a key feature in the February winner, The Na
tional Hampoon. This publication of the cteverenc-oeseo
Sou th East Amateur Radio Club relates a 101 of information
about the doings of individual members in a good·natu red,
fun way.

A statewide organization, the Wisconsin Association of Re
peaters, was recognized for its newsleller in the March, 1982,
issue of 73. Our judges said, "A newsletter editor needs to
keep in mind the audience he is t rying to reach; if he gives his
specialized audience the specialized informat ion that they
joined together to learn, they will be ha ppy both wi th the
news letter and the club."

Ap ril's pick, th e Metroplex Amateur Radio Comrnuntca.
l ions Associat ion newsletter, was recognized for its beautiful
layout. This publication is another example of utilizing the tal
ents of your club members-the editor is a commercial artist.

The May winner, Kansas Amateur Radio, is a good example
of the fact that a publication doesn't al ways need the backing
of a club. This state wide newsletter is a nonprofit venture that
relies on readers for financ ia l and editori al support. The result
is very impressive.

Round ing out the first year of 73's Newsletter of the Month
Contest was The Log, published by the Northern Ohio Ama·
teur Radio Society. The Log includes something for everyone:
reports lor awards chasers, the contest crowd, DX hounds,
t rattic hand lers and Novices.

vation of China ... perhaps you
can take the l ime to break loose
this tall and join me lor a short
trip to China. Ten of us went to
Canton a little over a year ago
and had an experience that
none of us will ever tcraet.

This fa ll, starting in late OCto
ber, there will be a tour of the
electron ics shows in Tokyo ,
Seoul, Taipei, and Hong Kong.
From there we will go to Bejing
for a couple 01 days and then on
around to other elect ronics
shows in Munich and London.
Yep, this trip not only will gel
you into the mosl interesting
places in Asia, including Peking,
but is an around-the-worl d tour.

In general, the tour allows a
couple of days lor each elec
tronics show and then one for
travel, which means that the
seven-ci ty lour l akes about
three weeks. The cost is around
$4,000 and that includes trrst 
class hotels, all transportation,
and perhaps more meals than
you may be able to handle.
Some of the meals on these
tours are spectacular.

At the shows you get to see
the latest in consumer electron
ic equipment, small computers,
and so on. We'll be meeting
hams, of course. If yo u are in
electronics you may find some
products to import, some fi rms
which want your products, or
fi rms to make things for you.
These shows are about the only
practical way to reach the smau
er businessmen in As ia.

If you're interested in racking
up some memories for a life
time, drop me a note and I'll see
that you get the dope on the
tour. I've been on it twice now
and find it first rate.

AN ARRL RESPONSIBILITY

Many years ago, an amateur
organization was termed lor the
main purpose of providing lob
bying for the hobby and lor lund·
ing legal f ights against laws
which would be seriously harm
ful to the hobby. The League
spent a fo rt une to put that new
organization out 01 business,
fearing any rivals . . . even lor
purposes lor which they were
not responsible.

Okay . .. t hi s, to my mind ,
puts some responsibili ty on
their shoulders to stand up and
fight when restrictive laws are
passed which are harmlul to am
ateur radio. A case in point is a
recent ordinance passed by the
city 01 Burbank, Illinois ... and
this one Is hard to believe.
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Fi rstly , they just recent ly
passed a one-year morato rium
on issuing any perm its lor ama
teur antennas. Secondly, there
is an $11 yearly lee for the ln
spection of each antenna, w ith a
$10 tcuow-cc fee if th e antenna
does not pass inspection and
has to be reinspected.

Even antennas already in
place must be reg ister ed, with a
lot of legal details plus a proof
01 bond , proal of insurance on
th e antenna, proal of inspec
t ions, and so on. The bond, by
the way, requires those respon
sible for the installation to put
up $5,000 which is kept by the

,

city. The wording of the orcr
nance could be construed to
force any amateu r putting up his
own antenna to put up th is
$5,000 bond.

The real capper Is the last part
01 the law which makes it illegal
to cause any interlerence to ra
dios, televisions, musical tnstru
ments, hi-lis, and so on, The line
set for this is a minimum of $25
and a maximum of $1,000 fo r
each ollense.

This sort of mischief must be
fought. II it is permitted to stand
in one city we can only expect it
to proliferate, with each city
pointing to the previous ones for
legiti macy of the law. Yet l ight·
ing laws such as this, which
seem silly, but which are laws, is
an expensive undertaking. Who
is going to pay to light these
laws?

I realize that there are a lot of
amateurs who believe that any
law must be obeyed and that it
is un-Amencan to even try to
light laws, good or bad. The fact
is that there are a lot of really
bad laws around and we either
have to fight them or else give
up more and more 01 our free
dom.

You know, these same televi
sion viewers who gang up to
force hams off the air will be the
first ones to be screaming for
ham communications when an
emergency strikes. Speaking 01
emergency com munications,
the more we can organize this
aspect 01 amateur rad io, the
stronger case we'll have when
we have to deal with idiots such
as the ones who put through the
Burbank ordinance. Trying to
reason with them as mere hob
byists trying to enjoy ou r hobby
won' t cu t a lot of mustard.

II's funny about our laws.
There has been a lot of fuss late
ly about driving and drinking, yet
the courts seem 10 be fighting
the laws and doing all they can
to make sure that these drunken
turkeys are back in ca rs again,
We had one up here who had a
record of drunk driving ... and
being let loose. He got soused
one night, got behind the wheel
.. . t urn ed his truck over . . .
some people helped him tu rn it
back again and he went on a lew
minutes later to wipe out three
kids when he drove over the line
into their lane. The police gave
him a drunk meter test, but the
court wouldn't allow the results
to be mentioned in the t rial. And
so it goes with laws.

As far as crazy laws are ccn-



CORRECTIONS

cerned. we need to keep our
aves out lor them and make sure
nat l he ARRL. our only national
club, is held respons ible lor our
arc tectlcn. Remember that they
He our on ly club because they
l ave spent the money it took 10
"hoot down all the others. I'm
lot oct-snottrnc tne League
)nly point ing out the facts and
ne responsibilities which we, as
nembers, have 10 ho ld them to .

GENERAL NOTES

Every now and then a reader
erttes In with indignal ion lhal
'te (or she, rarely) has written me
a letter and I have not personally
an swered. First , lei me assure
{au thai I do, indeed, read my
nan. If you wri te to me, I will gel
the leller. The odds are nol so
;load that you will get an
)nswer, for the simple reason
.nat I am but one person and
{au, tne reader, are one of about
750,000 who read my magazines
eacn month. You gel the picture?

The average magazine ed itor
vntes a paragraph or Iwo a
ncntn, an exercise not likely to
~et many readers fired up into a
etter-wr tttnc frenzy. My ex
tended ed itorials In five monthly
n aceemee seem to f lip the more
reucetetv ba lanced (unb al
)nced?) readers into an ennui
Nhich Is only surmounted by a
ong letter to Wayne ... some
enthustasuc and others vituper
anve.! seem 10 have a halo when
vreweo Irom some angles and
ftsttnct horns from others.

The fact Is that I am someone
Nho is trying mightily to make
Jp for a deprived childhood. I
-eeuv wa nted to get a small
,)rlnling press when I wa s a kid
and have been taking out the re-

In the review of the CES 635
Microd ialer (May, 1982. p. 138),
Hestated an incorrect price. The
correct price for this m icro
phone is $99.95.

Jeff DeTray WB8BTH
73 Magazine Staff

In IheAprll issue, page 10, the
art ic le "Watch ing the Weather"
will undoubtedly interest many
hams hav ing tne old deskfax in
Iheir part s closet.

There is, however, one port ion
of the layout wh ich in my opm-

suiting frust rat ion on a growing
number o f not very innocenl by
standers. I've got one now and I
am having a ball.

Mind you , whether I can
answer o r not, I do want 10 hear
from you. If you have anything 10
tell me about some of my en.
tortars, I am always open to
m ore data. Emotional reac
tion s? No. Reasoned argu·
ments? Sure. And If you run Into
news paper or magazi ne clip
pings I might have missed, I
would really appreciate gett ing
them. You probably already
know about my Interests, such
as anylhing 10 do with amateur
radio, microcomputers, educa
tion, UFOs, radar, TYRO , ..
Ihings like thaI.

If you have a subscription
problem, I'm sympathetic but
almost as helpless as you are.
Send word of your problem 10 73
Subscription Dept., Box 931.
Farmingdale NY 11737, and g ive
811 o f the detens.tt this manages
to fa il to help after about si x
weeks, the next step Is to wri te
to the Circulation Manager, 73
Magazine , Peterborough NH
03458. If that doesn't get act ion,
try General Manager Debra
acucrteau. Wayne Green. Inc .,
80 Pine s treet. Petertoroccn NH
03458. If that, too, fails, let me
know and I w ill ratt le tne cnatns.

If you need a back issue, try
yo ur best to ident ify il. We don't
have a staff sitti ng around ready
10 try to find artrctee via a c lue or
two. Check our yearly index for
hints. Check our Rad io Book
shop for back Issue prices .. .
If we have the issues.

We have just enough people
here to barely get the magazine
out each month, so there is no

ion can be simpli fied and cosst
bly be made tess expens ive. Th is
involves Ihe need to reduce the
drum rpm from 180 to 120 wh ich ,
in the article, requires a 4D-Hz
voltage amplifier. The same rpm
requirement can be met by leav
ing the motor as a straight
t zo-vort . sn-cy c!e unit and
changing the output gearing.

Standard gear catalog list
ings do not show a 1.D-inch-cen
ter distance with the required 30
to 1 rat io . I guess nothing in our
hobby comes easy, and a Iiltle

one sitting arou nd to g ive tech
nical help or to design circui ts
for you. If you do have a ques
tion, please send it to the Tech
nical Ed itor, 73 MagaZine,
Peterborough NH 03458, corn
plete with an SASE ... and then
hope that he gets some lime,
For the most part, you want 10
try to deal w ith the author o f an
art icle, remembering that he,
too, may be up to here in t rying
to keep up with corres pon
dence. II is not unusual for an
author to get a thousand letters
after a particularly interesting
article. Now, how is he going to
handle all o f that?

ARTICLES

In the main, we are looking for
construction project s. I have
this bee in my bonnet about get·
ting hams into building aga in,
even if I have 10 drag them kick·
ing and screaming into It , .. as I
d id w ith FM and repealers. Boy!
Did the readers hale FM when I
started with tha t !

Articles are sim ple to write.
You must type them in upper
and lowe rcase characters, You
must double-space and leave
generous marg ins on the pages
for edit ing. We are now able to
accept artic les written on yo ur
TR&80 I and III. Send in both the
d isk and a double-spaced prin t
out. Then we wi ll be able to do
the ed it ing on the printout and
update the d isk, fina lly dumping
the edited article from the disk
directly int o ou r typesetti ng
system. Thai will speed things
up for us su bstant ially.

We're also looking for articles
wh ich may he lp encourage
schools to set up ham clubs. I
feel that Ihe fu ture of both

work is requ ired. There Is, how
ever, a gear set which comes
c lose to the t.c-rnch-center dis
tance spacing and the exact ra
tio.

The data are as follows:

• W orm Gear-32 ctemen ar
pitch, lace width 7132, bore: .25
d iameter. hub diameter 11/16,
projection 5116, 60 teeth, 1.875
PD; catalog 110-1132, item code
13514.
• Worm-32 diametral pitch
(double thread), PD .438, bore
3/16; LTHB item code 12922.

e scurce-c tccer industrial dis
tributor handling Boston Gears.
The manufacturer is Bost on
Gear Divis ion, 14 Hayward st.,
Quincy MA 02171, (617)-328-3300,

Since the center distance will

amaleur rad io and the teen
nology of our country depends
on this development.

Photos are most helpful in
making the art icle interesting
for th e readers. II you have bu ilt
a gadget and are not equipped
wtth a urst-rate camera, please
send In tne unit so Ihat we can
shoot II. We have a Mamiya
RB-67 and can do a professional
job. No more fuzzy Polaroids,
okay? It takes a large-format
camera and good lighting to
turn out a good photo.

One more thing : Don't ever,
ever send yo ur artic le to two
magazines at the same t ime.

THE PHONE

M y apologies to readers
wanting to get through to me on
the phone. What w ith t ry ing to
manage six monthly publica
tions, nine separate divieicns o f
the company, do consulting, get
to shows, give talks, keep up
wilh the li terature in two f ields,
and even ham a bit, my t ime
even for telephone calls is very
lim ited. This means rtrs getting
more and more difficult 10 break
through to me. But il l don't do
that, I won't keep a ll these
things growing ... o r be able 10
write a ll these editorials (no
smart remarks).

In general, if my calendar per
m its, I'm available lor talks to
groups at $1,000 plus expenses
for Sherry and me. consurtrnq
run s aboul $500 a day plus ex
pen ses for t he two o f u s,
whether it is worth It or not. The
same goes lor the talks. The
steep prices make it so that I
have more time to do my work
... though I've had no com
plaints as yet.

now be 1.156 inches wilh the
new gears instead of the origi
nal 1.0 inch, it becomes an easy
job with the help 01 a drill molar
and a hall-round file to lower the
motor 5J32 01 an inch. The worm
will f i t as is, but a new pin ho le
may have 10 be drilled. The worm
gear must be reworked l rom a
.250-diameter center hole to a
.500 d iameter. Once installed,
the standard input 0 1 120 vol ts
at 60 Hz will drive the drum at
120 rpm.

This will eliminate the 6O-kHz
oscillator, the d ivider chain, the
40-Watt amp lilier , and , 01
course, the autotransf ormer.

John W.tlke K80XI
9910 Shot'8 Driye
Pigeon MI 48755
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FUN!
John Edwards Kf2U
78·56 86th Street
Glendale NY J 1385

THE POSTMAN RETURNS

From Guam to Austria, Alaska to f lor ida, hams from all over the
globe responded to the 1982 edition 01 the annual Fun! poll. The
result s, as always, were fascinating, and I wi sh to thank everyone
who participated. I also want to thank my postman, who once again
risked his back delivering entnose envelopes.

Frankly, what a lways astounds me about this poll is not only the
number of people who take the l ime to f ill out a rather lengthy ques
tionnaire, but also the number wh o wr ite very long and generally
thoughtful letters. Amateur radio will always baa vital hobby as long
as there are people arou nd who care about its future.

So thanks once again 10 the 1,016 o f you who wrote in. Here's
what you had 10 say.

ELEMENT 1-BACKGROUND

1) Sex:
A) Male-91 % 8) Fema le-9%

A three percent increase in the numberof female amateurs over last
year. An encouraging trend, bu t not conclus ive enough to indicate a
real trend.

2) Age:
A) 15 o r be low-5 % 8 ) 16·21 -6% C) 22 ·39-49 %
0) 4()'59-27% E) 60 and above-13%

Not very encouraging for our ho bby'S future ,

3) Licen se class:
A) Novice- 6% 8) Techn ician-10% C) General-30%
0) Advanced-40% E) Extra-14%

Compared to last year, seems like there 's been an upswing in
upgrading.

4) Number 01years licensed:
A) 1 year or les5-4% 8) 1·5 years- 33 ~/~ C) 6-10 year5
8% 0) 11·20 yearS- 29% E) 21 years and up - 26%

The old· timers reign.

5) Do you have a new (pos t·March '78) call?
A) Yes- 45% 8) No-55%

The ne w calls have an 8% increase over las t year.

6) How many hou rs a week do you devote to amateur radio?
A) ().1 hour-5% B) 2·5 hours-29% C) 6-10 hours-44%
0) 11·20 hours- 16% E) 21 or more hours-6%

About the same s tatistics as last year.

7) Wh ich HF band do you most use?
A) 80-75 meters- 15% 8) 40 meters-20% C) 20 meters
21% 0) 15 and/or 10 meters- 35% E) Don't operate HF-9%

As the sunspots diminish, so does 15- and l ().mete r opera tion
do wn from 43% las t year.

8) Wh ich VHF·UHF band do you mo st use?
A) 6 meters-3% 8) 2 meters-71 % C) 220 MHz-6%
0) 420MHzand/orup-1 % E) Oon 't operateVHF·UHF-19%

Spread ou t, guys!

9) Which mode do you most use?
AI $$B-41% B) CW-2O% C) FM-30% 0) AnY-5%
E) Other-4%

If CW is so great, wh y does i ts popularity keep dropping?
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10) How much money have you spent on amateur rad io within the
past year? (Include CSL expenses, magazine subscript ions, club
dues, and other incidental expendltutes.]

AI $0-$250-39% BI $251-$500-30% C) S501-$1 ,0Cl0-24%
0 ) $1,001·$2,500-4% E) 52,501 and up-3%

A continued downward trend.

ElEMENT 2-SOCIAL CHARACTERISTICS

11) Has amateur radio Infl uenced your career cho ice?
A) Great ly-25% B) Somewhat-26% C) Not at all-49%

Quite an impressive sta tis tic, rea lly.

12) Do you answer aSLs with no return postage?
A) Yes-76% B) No-24%

The fact that the word " Novice" was elim inated from this question,
plus two postage increases, might account for the 20 % positive
response drop. ,
13) Politically, how would you define yourself?

A) Conservat lve-40% B) Middle·of·the·road -51 % C) Lib
eral-9%

I've always felt hams were a pretty conservative lo t, and i t looks like
my suspicions were correct. Being a C person, I lee / p retty lonely.

14) Do you think amateur radio will exist 20 years from now?
A) Yes- 87% B) No-13%

Hams are a pretty optimistic lo t.

15) Have you ever had a fight with a family member over amateur
rad io?

A) Yes-71% B) No- 29%
Wow! I want the first aid concession at the next hemfest.

161 Do you have any relatives who are hams?
A) Yes- 49% B) No-51 %

17) Are most of your fr iends (more than half) hams?
A) Yes-40% B) No- 60%

Takes one to know one-alm os t.

1B) Did you ever use a "cheat book" (not count ing theAAAL U cense
Manual) to upgrade your license?

A) Yes-16% B) No-84%
No comment.

19) If someone offered you live million dollars, tax-tree, on the con
oftron that you give up amateur radio forever, would you?

A) Yes-81 % B) No-19%
We faised the ante by four million over last year and got 20% more
takers. As for the other 19%, / s till say every man has his price. How
about fa mil/ion ?

20) Do you be long to a local ham rad io c lub?
A) Yes-45% B) No- 55%

No t good enough.

21 ) Have you ever attended a ham I lea market?
A) Yes- 79% B) No-21 %

If you haven 't, you don 't know what you're missing.

221 Have you ever attended the Dayton Hamvent ion?
A) Yes-24% B) No-76%

f haven 't made it since 1978, but i t was a ga s!

23) Would you pay live dollars to jo in the AAAL if they 01·
fered no magazine, a$l services, awards, or technical and
Instruc t ional help?

A) Yes-22% B) No-7B%
Guess it mus t be that great magazine tha t makes the League. I, for
one, love to regale my friends on 15 wi th the latest activity reports.

24) Would you like to see another national organization compete
with the AAAL?

A) Yes-22% B) No-7B%
Hoo boy! Did I ra ise a nomet's nest .,ith th is on e. One fespondent
even went so far as to call me a rabble-rouser. I take no stand on this
question, but judg ing from the results, f certa inly wouldn 't invest my
money in the stock of a competitor.



ELEMENT 3- 0 PERATING HABITS

~5) Would you lavor a licens ing system that had only two c lasses:
vovrce and General or Com municator and General?

A) Yes - 58% 5) No-42%
So much for incentive licensing.

ffi) Would you like to see the FCC turn over amateur test ing respon
sibility to clubs?

A) Yes- 61% 5 ) No-39%
"'any of those who were against were afra id of abuses.

m Do you th ink religious and pouuceny-cnentec nets have a place
n ham rad io?

A) Yes-79% 51 No- 21%
'ley, you guys who picked B. Haven 't you ever heard of free speech?

~) Should contests be outlawed?
A) Yes-31% 51 No- 69%

:motions ran hot and heavy on this one.

~) Do you think the FCC should ass ign exclu sive frequenc ies and
imes to nets?

A) Yes-7% 5) No-93%
'/o t a very attrac tive proposition.

lO) Do you think the FCC should assign exctu stve frequenc ies to
epeaters?

A) Yes-20% 5) No- 80%
don't like the idea, either.

11 ) Should there be a no-code, VHF and above, " Digital class"
tcense? This license would requ ire a heavy theory test and carry no
mone or CW privil eges (except perhaps lor 10 purposes).

A) Yes-34% B) No-66%
can't figure it: Some Jetters were downright hostile to the influx of

:omputer users on the bands, as if they were taking over the hobby.
.fany respondents seemed to welcome the dig ita l ticket idea, but
lot enough to make a majority.

12) Should there be a no-code 22()..MHz, " Comm unicator cl ass"
icense? This li cense would requ ire a moderately difficu lt theory test
mo carry only F3 priVileges at a maxlrnum 01 50 Watt s.

A) Yes - 41% 5 ) No-59%
\ hard core of respondents seemed to be against dropping the code
est for any type of license.

~) Do you own a microcomputer?
A) Yes-39% B) No- 61%

can 't see how 8 technically-inclined person can be without one.

.4) What sort o f CW send ing device do you most often use?
A) S t ra ig h t key-56 % B) Keyer-25 % C) 8ug-4 %
0) Keyboard-6% E) Never operate CW-9%

.ast year, I acc identa lly left ou t bugs and received scores of letters
'Sking why. This year, l insert the classification and find out only 4%
rse them. Can't win.

,5) If required, could you solid ly copy CW at the speed at which you
..ere li censed?

A) Yes-75% B) No-25%
somoerea with las t year, our skills are diminishing.

SEl) Have you ever purpose ly operated in an amateur subband you
veren't licensed to use?

A) Yes-ll% 8) No-89°!o
~bout the same as last year.

17) Do you thin k the FCC affects amateur rad io in a posi tive
nanner?

A) Yes- 48% B) No- 52%
, little more positive than last year.

18) Do you ever speak to foreign, non·Eng lish-speaking hams in
hei r own language?

A) Always-3% B) Sometimes- 15% C) I attempt it-25%
D) Rarely--6% E) Never-51 %

010 substantial Change over las t year.

t9) Do you feel you rself competent to replace the f inals in a tube
ype rig?

A) Yes- 91% 5) No_9°!.
oces anyone stilf own a tube rig? Only kidding!

40) Do you feel vcursen co mpetent to replace the finals in a
transistor-type rig ?

A) Yes-80% B) No-20%
A so ldering iron? I thought i t was an electric cigar!

41) Have you ever built an electronic projectlrom a kit?
A) Yes-98% B) No- 2%

A ham isn 't a ham unless he's unpacked all of those /itt/e brown bags
before opening the instruction booklet.

42) Have you ever " home-brewed" an electronic project f rom a book
or magazine?

A) Yes- 75% B) No-25%
A bit down ' rom last year. For shame on those who haven't.

43) Have you ever designed your own electronic project?
A) Yes-61% B) No- 39%

Hasn 't everyone?

44) What do yoo think of contest ing?
A) Great -15% B) Good - 20 % C) Okay-17% 0 ) Don't
like it-29% E) Despise it-19%

You're 59 New York.

45) What do yoo think 0 1 o Xing?
A) Great-40% B) Good-31 % C) Okay-19% D) Don 't
li ke it - 5% E) Despise It - 5%

CSL via the bureau.

46) What do you think of repeaters?
A ) Great-35% B) Good-30 % C) Okay-22% 0 ) Don't
like them-8% E) Despise them- 5%

Wa it fo r the beep.

47) What do you think 0 1 tratuc hand ling?
A) Great-l0% B) Good-35% C) Okay-40% D) Don'l
like it-14% E) Desp ise it -1 %

48) Do you plan to use Phase III OSCAR within a year 01 its launch?
A ) Yes-28% B) No-72%

Looks like that passband is going to get pretty crowded.

49) Do you plan to use the new 10.1 -MHz band within one year of its
openi ng?

A) Yes-40% B) No-GO%
That should be around J an. 1, 2065, at the rate the U.S. Senate is
moving.

SO) Do you beneve amateurs should have the right to build, use, and
sell equipment for the reception of subscri pt ion television?

A) Yes-24% B) No-76%
I should have left "sett" out of the question. Seems many amateu rs
think they should be able to pirate signals fo r their own use, but not
for o thers .

SELECTED COMMENTS

Too many private repeaters tying up ama teur frequencies. Some
systems have only three people on them.-KB6BO.

Morse code should be outlawed as a requirement, although 110l/e
i t.- K6XR.

Amateur radio needs quality, no t quantity. We should strive to keep
the standards high.-WB5Zo P.

We will keyboard and computerize ourselves away tram the human
fashion of hamming.-W4y o L

Let's have more polls-these are FUN!!-KF4W.

I think the Communica tor class is a very good idea. I am partia lly
deaf. Code is very hard for me. This may give deafpeople a chance to
communicate by RTTY.-KA7CYE.

After 21 years of hamming, f earned my Extra class license and not a
word of congratu lations from the ARRL orany manufacturerof ham
gear.-K01J.

This has been the only column you 've put in print tnet f knew all the
answers to.-N7AVM.
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CONTESTS

A WARDS:

DL·AGCW will provide awards
for lixed station leaders and
band leaders. QRP ARCI will
provide plaques to the first
place single- and multi-operator
portable st at ions worldwide
plus cert ificates lor the murtt
pie- and single-operator porta
ble station in each country with
two or more entries.

INTERNATIONAL WORLDWIDE
OX SSTV CONTEST

Starts: 0000 GMT July 17
Ends: 2400 GMT July 18

Thi s is the second annual OX
SSTV contest sponsored by A5
ATV MagaZine. This is a 48-hour
SSTV video contest using 80
through 10 meters within the
recommended SSTV callingl
operat ing frequencies listed
below. To encourage use of all
bands, extra bonus points are
granted on the 1(). 15- 4().• • •
and 8O-meter band segments.
Single- and mulli-operator sta
tions are recognized with cross
band contacts not permitted.
Individual con tacts cou nt only

ENTRIES:

Send logs wi thi n six weeks 01
conclusion 01 the contest as
follows: f ixed sta tions to Sieg
fr ied Hari DK9FN, spessart
strasse 80.0-6453 Sellgenstadt,
West Germany; portable sta
lions to William W. Dickerson
WA2JOC. 352 Crampton Drive,
Monroe MI 48161. USA.

Watts input or 5 Watts ou tput,
and E = QRO stations of more
than 10 Watts input or 5 Watts
output.

SCORING:

Count 1 point for OAP to ORO
contacts, 2 points for QRP to
QRP. For multipliers, count 1 if
both stat ions are in the same
count ry, 2 il the other station is
in another cou ntry on the same
contmenta if the other station
is in ano ther country and on
another continent. For scoring
purposes. all call areas within a
country are counted as multi
pliers (e.g., 10 tor WIt(. 8 for VE•
10 lor PY, etc.j. For crystal sta
tions with a maximum of three
crystals per band. aso and mul
tiplier points are doubled. Con
tacts with crystal-controlled sta
tions count double. Band points
are the aso points per band
times the multiplier po ints per
band. Final score is the sum of
band points from each band.

INTERNATIONAL
aRP CONTEST

Star1s: 1500 GMT July 17
Ends: 1500 GMT July 18

The first International QRP
Contest is being sponsored by
the World a RP Federat ion
(WQF) and offers a variety 01
awards lor leading stations.
This Is a CW-only event wi th
separate ca tegories lor single
or multi-operator stations, and
for those operat ing fixed or pe r
tab le. Multi-operator stat ions
may be on the air lor the entire
za-ncur contest period, while
single-operator entries must be
all the air lor at least an eight·
hour period. All stations may be
worked once per band for QSO
and multiplier credits.

OPERA TlNG CLASSES:

1 = singleoperator.2 = mul
ti-operator. A =' fixed station up
to 2 Watts input or 1 Walt out
put, B = fixed station up to 10
Walts input or 5 Walls output,
C = portable station up to 2
Watt s input or 1 Walt ou tput,
D = portable stat ion up to 10

EXCHANGES:

AST. QSO serial number, and
class (599 001/20). Add X aller
RST if cryst al-controlled (5S9X
oo1l2D).

FREQUENCIES:

The tradi tional QRP frequen
cies will be ut ilized: 1810 3560• •
14060,21060, and 28060, all plus
or m inus QAM.

ENTRIES:

A valid entry must contain log
sheets, dupe sheets, a cover
sheet showing c laimed QSO
points, a list o f mult ipliers,and a
calcu lation of f ina l claimed
score. Cover sheets and multi
plier check lists are available.
Entries should be mailed within
one month of the contest. with
your comments. to: CARF, PO
Box 2172, Stn. D, Ottawa. On
tario K1P 5W4, Canada.

Results will be published in
TCA , the Canadian amateur
magazine. Non-subscrttera may
include an SASE for a copy 0 1
the results.

AWARDS:

A plaque will be awarded 10
the highest score single coer
alar/all bands entry. Certificates
will be awarded to the highest
score in each category in each
province/territory, US call area,
and DX country.

FREQUENCIES:

Phone- 1810, 3770, 3900,
7070,7230,14150,14300,21200,
21 400.28500,50.1 ,146.52.

CW-1810. 3525. 7025, 14025,
21025, 28025, 50.1 , 144.1 .

Suggest phone on the even
hours (GMn, CoN on the odd
hours (GMn. Since this is a
Canadian-sponsored contest,
remember to stay within the
legal f req uen c ies fo r yo ur
country!

CARF Canada Day Contest
IARU Radiospor1
International aRP Contest
AS Magazine Wot1dwide SSTY OX Contest
CW County Hunters Contest
ARRL UHF Cont••t
European OX Contest-CW
New Jersey aso Party
SARTG Worldwide Rny Contest
AS Magazine FSTV UHF Contest
Occupation Contest
ARRL VHF aso Par1y
European OX Contest - Phone
Cray Valley AS SWL Contest
Washington State aso Party
California aso Party
ARCI ORP CW aso Party
Pennsylvania aso Party
ARRL Sweepstakes-CW
European OX Contest-AnY
ARRL Sweepstakes-Phone
AARL160-Meter Contest
ARRL1D-Meler Contest
CARF Canad, Contest

CALENDAR
Jul1
Ju11D-11
Jul17-18
Jul17·18
Ju124-26
Aug 7-8
Aug 14-15
Aug 14-16
Aug 21·22
Aug 21-22
Aug 28·29
Sep 11·12
Sap 11-12
5ep 11·12
Sep 18-20
OCt 2·3
Oct 1&17
Oct 16-17
NO'i'IH
Nay 13-14
Noy 20-21

Dec'"
Dec 11-12
Dec 19

EXCHANGE:

Signal report and consecut ive
serial number start ing with 001;
VEl stations should also send
their province (NS, NB, PEl).

Robert Bak.er WB2GFE
15 Windsor Dr.
A ' co NJ 08004

CANADA CONTEST SCORING:

Starts: 0000 GMT July 1 Score 10 points lor each co n-
Ends: 2400 GMT July 1 tact wi th Canada, 1 point for

Sponsored by the Canadian contac ts with o thers . VEil
Amateu r Radio Federation counts as Canada. Score 10
(CAAF). the contest is open to points for each contact with any
all amateurs, and everybody CAAF offic ial news station
works everybody. Entry classes using the suffix TCA or VCA.
include s ingle o pera t o r/ a ll Multipliers are the number of
bands, single operator/single Canadian provinces/territories
band. and multi-operator/single worked on each band. on each
transmitter/all bands. There are mode (12 provinces/territories
separate single-operator QAP (5 x 8 bands x 2 modes for a
W de. 10 W PEP out) and single- maximum of 192 possible mul
operator non-Advanced ama. rronersj. Contacts wi th stations
teur classes. outside Canada count for points

Use all bands from 160 to 2 but not multipliers.

meters on CW and phone com
bined. All contacts wi th amateur
stations are valid. Stations may
be worked twice on each band,
once on CoN and once on phone.
No crceernooe contacts. and no
CoN contacts in the phone bands
are allowed.
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w"'~
WB3JZE

' .......
WB3 DJF
KA.3eFX
N3BeH

"'"'..'"
>OCR

Mobiln
269 2• .157

(trom 9 count_f
327 19.293

(hom 18 countie-sf
1~ • .368

(t ram 6 counT_)

state in compet ition for the High
Portable or High Mobile Trophy.

AWARDS:

Certi fica tes will be awarded
in three categories:

1) H ighest f ixed or f ixed
portable station in each state,
province, and country with 1,000
or more points.

2) Highest station in each
state operating portable from a
county which is not his normal
point o f operation, with 1,000 or
more po int s.

3) Highest station in each
state operating mobil e from 3 or
more counties wit h a minimum

KB3NQ 369 35,. 2.
KA3DXR 2. 7 22.2«
W3YA 102 6.015
ce.ce. EOC lWB3AELWB3DVH,WN3VAWl

31 819

WAJONTlm

N2eLTIm

-. Enl....
. 25.570 -s
296.66T aa
260& ,723 ra
211.510 ,
161.728 "ss,.. a
7...81 a
73.593 ,
" '"

,
61.739 •"." , ,
,,= •
33. 198 a

"'"
,

' '''' ,

1~.201

73.5093
70.150
!l2.781

Out 01 S._I._ Top T...
311 n072
2J.l 18.0167
166 11 ,SOO
111 11 ,398
170 10.951
156 8.611
128 7.90&3
110 7.755

'.2 1.3&t
110 6.150

1M1 PENNSYlVANIA OSO PARTY

10 so..nod Sco<_f

0 ....
LOCIlliO<l
Suc ks County
E,.
ST,.'tI Col~
Not1~plon Co.
H ...."llon
Ur" ...,s••y Pa<k
prlt ladelpl''',.
WU h lngton Co
Luzelne Couhl y
C,.rbon CounTy
Allegheny Co
Harr isburO
8e<ks Counl y
Tiog,. CounTy
CheSler Coun ly

AE3Y
VE3eR,,,,,,,
W2IMO
K9GDF
K1BV
W10WA

"'''N2CIW
N.FAI

"""",,.
>OCR

."'"

RESULTS

The top 5 entries from 59 ent ries received:

t et-e-Luis Chartarifsky XE1LCH
2nd-Roland Soucie N6WO
3'd-Larry Benson K9KQO
4th-John Hudak III KA3X
5th-Harry He-enan W2GNO

(FUll results appeared in the June issue of A5 ATV Magazine,
PO Box H, Lowden IA 52255-0408.)

RESULTS OF A5 ATV MAGAZINE
WORKED ALL STATES SSTV CONTEST

OAZ on 40 meters below 7055
and on 20 meters below 14070,
wi th all other stations spreading
out above those frequencies.

SCORING:

OSOs with f ixed stations are
1 point , OSOs with portable or
mobile sta tion s are 3 points.
Mult iply the number of OSO
po int s times the number of US
count ies worked. Mobiles and
portables calculate their score
on the basis of tota l contac ts
with in a sta te for the state cer
tif icate , and calcu la te t heir
score on all operation if they
operated from more than one

c.....
Penn Wifeless ASSOCi,.hO<l

En" Amaleu' R.!oOIO Assoc i,."on:
N lllany Amateur RadIO Club
Oela..a,e--Ltlr"Oh AmaTeu. RadIO Club:
Hazle,on Amale", R.!oOIO ClUb
Penn STale Un•...,S>1y RadIOClUb
F,anklord Radio Club
l>lon·V. lley Ama leu, RadIO Assoc,ahon

Mu' oas Amaleu' Radio Club
Carbon ARCs
Pomt RadIO 0 pe<a1mO SocIety (PROSf
Ha",sbu,g Amaleu. RadIOClub

Reading Ama teur RadIO Club
Tioga Counly Ama teur Rad IOClub
Mobile Sixe'S

Top S.......- E........ PA
W630JF 746 97.216
KJONW 543 79.401
AA3B 570 77.166

KC3N 559 76.328
K3N B 539 72.200
N3AMK 568 70.• 37
.0.130 .91 57.6&1

Top S.......- W..,..... PA
A06JI3 502 62.628
N3BBH13 sec 51.216
KA3E!FX 398 . 5.1 11
KA.3fMH 382 . 2,8&l
WB3IETI3 396 40.788
AG3H 25CI 38.500

N3BMV 390 37.536

RESULTS

and OX country lists are avail
able from WB00CO.

FREQUENCIES:

Frequencies are 3575, 7055,
14070, 21070, and 28070. It is
strongly requested that only Por
M category stations call CO or

CW COUNTY
HUNTERS CONTEST

Starts: 0000 GMT July 24
Ends: 0200 GMT July 26

The CW County Hunters Net
invi tes all amateurs to par
ticipate in th is year's contest.
All mobile and portable opera
tlon in less-active counties is
welcomed and encouraged. s te
t ions may be worked once on
each band, and again if the
stat ion has changed counties.
Portable or mobile st ations
changing count ies during the
contest may repeat contacts lor
OSO points.

EXCHANGE:

OSO number; category (P for
portable, M for mcenej: AST;
state, province, or country; and
US county. Stations on county
lines give and receive only one
OSO number, bu t each county is
valid for a multiplier.

SCORING:

Each SSTV two-way contact
is worth 5 po ints within the
same country and 10 points for
OX out-ot-countrv . Contac t
bonus points are available as
follows: mugshots- 1 point,
slow speed-2 points , quad
frame-3 points , motion
SSTV- 4 po ints, high resolu
tion-5 poin ts, and color SSTV
10 points.

A band multiplier 0 13 can be
ctermeo for contacts on 40 and
30 meters, and 2 for contacts on
10 and 15 meters. Stations with
::>ver 25 OX cou nt ries worked
eoo 25 poi nt s,50 OX countries
ado 50 poi nts, and over 100 OX
::ountries-add 100 points!

ENTRIES:

Submission of logs and to
taled scores must be post
marked no later than August 1st
and submitted to: Contest
Manager, A5 ATV Magaz ine, PO
Box H, Lowden IA 52255-0408.
l ogs will be returned as will any
photos, etc. Some log sheet s

FREQUENCIES:

AdvancedIExtra- 3845, 7220,
14230,21340,28680,50. 150.

General- 3990, 7290, 14340,
21440,28680,50.150.

A WARDS:

once per band wi th repeti tive
muttt-band contacts acceptable.

Callsigns and video reports
must be in " video" form. Mug
shots o f the station operator,
family, or fr iends can count only
once. Slower c lock-rate speeds
are encouraged in either 1261
16.5-second or 256/31·second
nmebeses. Color work must
contain a minimum 01 2-color
overlay to qualify with standard
RGB frame transm issions. Mo
tion SSTV must have a minimum
of 2 frames sent with automatic
receive switching c ircuitry or
manually operated switch ing by
the receiving operator, and
64 x 64 " quadrant" storage of
no less than 4 separate pictures
with rep lays.

Ftrst. ptace winner receives
a-year subscription (worth $60)
10 A5 ATV MagaZine wi th tren t
cover picture plus a Gold certru
cate. Second- and trurc-prace
winners receive one-year sub
scriptions and Gold Certifi
cates. All entries regardless of
score rece ive Gold Certificates
suitable for framing. Results will
be in the November issue o f A5
ATV MagaZine.
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In addition to worKing on his monthly OX column for 73 Magazine,
Chad Harris VP2ML leads a very demanding life. Here he's shown
slaving away at his VP2 QTH.
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of 10 asos in at least each of 3
counties.

Trophies will be awarded to
the highest sing le-operator sta
t ion in the US in categories P
and M. The Awards Committee

Chad Harris VP2ML
Box 4881
Santa Rosa CA 95402

CHINA

China. The very word conjures
up vtsrons of mystery and Marco
Polo. And to DXers China means
Number 1 on everyone's Most
Wanted List. The OX Bulletin an
nual survey (the benchmark of
the Most Wanted lists) con
tinues 10 show China in the top
spot again this year.

Over the past few years, the
China rumors have been flying
thick and last. "China will be
opening soon." "Hundreds of
China stations will start operat
ing next week." And so on. One
prominent New Zealand ama
teur came within inches of spur
ring China into the amateur
radio arena, but hi s US citizen
ship sabotaged the effort.

The positive attitude of the
China authorities encourages
the rumors and rumor-followers.
Unlike many countries where
amateur radio is flatly prohib
ited, China has been enthusias
tic about the future role of
amateur radio. It is just a matter
of time.

Tha t time may have finally
come. On March 29 , BY1PK ap·

may issue additiona l awards.

ENTRIES:

Logs must Show ca tegory,
datelt ime in GMT, s ta tion
worked, band, exchanges, QSO

peared on 15 meterCW, working
(of course) JAs.

Tom Wong VE7BC clearly per
forms the role of hero in this
operation. His ti reless efforts
over the past few years have just
begun to provide fru it. Tom has
been instrumental in fu nneling
equipment, t raining materials,
books, and expertise from the
AARL and other stateside or
ganizations 10 the appropriate
authorities in China.

The BY1 PK operat ion repre
sents not a one-shot, contest
style operation, bu t the re
awakening of amateur radio in
the most populated country in
the world. Although China will
move slowly in the amateur
radio field, it is moving in the
right direct ion, and the next few
years should see that Number 1
ranking slip further and further
down the Most Wanted survey.

The " Other" China

The neo phyt e DXe r, un
famili ar wi th the prefi x BY,
might turn to the Internat ional
Pref ix Allocation List to locate
the source o f the signals. The
list shows all the B callsigns as
belonging to China. The Call-

points, location, and claimed
score. All entries with 100 or
more a sos must include a
cheek sheet of counties worked
or be disqualified from receiving
awards. Enclose a large SASE if

book shows no China amateurs.
Or does it?

Just before the BY lis ting in
the Callbook is the BV listing:
two amateurs. If the BY call sig·
nif ies China, what does the BV
signi fy? Answer: The "other"
China-our former ally, Ta iwan,
the Republic of China.

Not to be confused with the
People's Repub lic of Ch ina,
Taiwan is the last refuge of the
anti-Communist forces driven
out of mainland China after
World War II. The Nationalist
poverornent o f Taiwan con
siders Itsel f to be the legitimate
authority ove r all of Chi na,
hence the BV callsign .

But on ly two amateurs in a
cou nt ry as rich and well popu
lated as Taiwan? A small ama
teur popu lation is more typical
of a smaller, undeveloped coun
try, a distinction hard ly appro
priate for industrial Taiwan. So
why only two hams?

The question is not why there
are only two amateu rs in Tai
wan, but rather why there are
any amateurs at all . Taiwan con
siders Itself still at war with the
mainland government. Both
sides would like the other to go
away, to reunite the country
(shades of Korea and Vietnam
here). And mili tary governments
under slates of war or emer
gency are notoriously reluctant
to allow free use of the ama
teu r bands.

one of the very first proc
lamations under the mart ial law
in Poland was the crackdown on
amateu r radio act ivities. Even in
the US, amateur radio activi ty
ceases during wartime.

We can understand why a
country at war would feel un
comfortable about permitting
unrestricted use of the amateur
bands. The independence of the
amateurs and the tremendous
flexibili t y of amateur equipment
are powerful com munications
tools to those on the outs with
the government.

The increasing use of ama
teu r radio gear in illegal drug
shipments demonstrates that
ham radio equipment and exper
tise can be a disturbing teeter in
sensit ive poli tical differences.

resu lts are desired. Logs must
be postmarked by September
1st and sent to: CW County
Hunters Net, cia Jeffrey P.
Bechner W9MSE, 673 Bruce
St reet, Fond du Lac WI 54935.

Hence many countries simply
prohibit all amateur radio ac
tivities; witness Alban ia , for
example.

So we return to our original
question: Why is there any arna
teur radio activity at all f rom a
divided country engaged in a
" c ivil war"?

First , there is really only one
amateur in Taiwan, with two
causrans: Tim Chen operates
BV2A on CW and BV2B on SSB.
Somehow a single individual
has obtained perm ission to
operate amateur radio in Tai
wan. But that permission is
probably the most restricted
amateur radio authority short
of a flat-out ban. Tim's operat
ing authority restricts him to
specified times and Irequen
cres.Can you imagine your radio
li cense specifying the exact fre·
quency and time of operation? It
would certainly put a crimp in
your DXing.

Fortunately for nxers through
out the world, Tim maintains his
activity, keeps to his schedules,
and regularly provides cst,s
from the "other" China .

Look for Tim Wednesdays be·
tween 1200 and 1600Z on one 01
the fallowing frequen cie s:
14025, 14040, 14218, or 14250.
Tim usually shows up on CW
first and switches to SSB a little
later. Tim also has operating
permission Saturday Irom 2300
to 0200Z. When band conditions
permit 15-meter operation, Tim
operates on 21030, 21 11 0,21270,
and 21350. And more recently
Tim has added the to-meter
frequency of 28530 to the
possibilities.

Tim ost.s consistently either
direct to Box 101, Taipei, Tai
wan, Republic of China, or via
aSl manager K2CM at his Gal/
book address.

If you hear BV2B on 20 meters
and have trouble breaking
through the pileup, perhaps
your choice of phonetics could
use improvement. let's con
tinue our discussion from last
month.

PHONETICS

Last month we discussed the
different kinds 01phonetic can-



AWARDS

signs: standard, place names,
and " cute" phonetics. Now we
look at how you evaluate your
own choice of phonetics and
how you can select al ternate
phonetics.

A phoneti c call should have
two characterist ics: The call
must be unam biguous, and it
shou ld pun ch t hrough t he
pil eup . Remov ing ambigu ity
from a potential phonetic call 
sign is easy: Pick easily recog
nized words which have no com
mon homophones (a word that
sounds similar, but is spelled
differently).

A couple of examples of what
not to do might illustrate this: A
W5 called me using " Motel" as a
phonetic. The co nfusion be
tween this and " Hotel" is ob
vious. And one Field Day , an
amateu r ca lled me with the
phonetlc suffiX, " Fuzzy Wuzzy
Wabbit !" I was forced to ask for
cl ari f icatlon: " Is that R as in
Rabbit o r W as in wabblt?' Back
came th e reply, "wabbtt! Wab
bit, wabb it, wabbit! " Memor
able, but not very effective in a
OX pileup. Stick w ith less con
fusing phonetics.

Select ing a phonetic call
with punch is more difficult. I
su ggest going to a station
equipped wi th an osc illoscope
monito r of the outgo ing signa l.
Try different phonetics and
co m b ina ti o ns o f ph on eti cs
while watching the scope. Look
for those phonetics which give
the greatest average output , or
the "btockiest'' output pattern .
Lack ing a scope, try watching
the relative power output meter
on your rig . Aga in, try to keep
the average power as high as
possible.

The two " cute" phonet ics
mentioned last month (W1No
Good and WA9BlackWhiteYel
low) are very effect ive because
they share the two most impcr
tent characterist ics of good

8 ill Gosney KE7C
Micro·BO, Inc.
2885 North Busby Road
Oak Harbor WA 98277

WORKED ALL ZONES

The WAZ award will be issued
to any licensed amateur station

phonetics: They are unam
biguous and they reatly cut
through the pileups. Watch your
output meter wh ile saying " No
Good " or "Black White Yellow"
to see what a good phonetic
does lor your average output.

Also, individual amateurs in
foreign countries might have a
particular difficulty with one of
your cho ices. For one reason or
another, an amateur might have
a block agai nst that part icular
phonetic and fa il to understand
even under good conditions. Be
flexible, and don' t be afraid to
shift t o a backup set of
phonetics when the first fa ils
after a couple of tries. On the
ot her hand , wait until the OX sta
tion is obviously st ruggling with
the call before you switch your
phonetics. You use phonetics to
reduce ambiguity, and throwing
dozens of different phonetics at
the OX station will more likely
confuse the poor OXer and oe
crease the chances fo r a sue
cesstut contact. Keep your ott
terent phonetics to a minimum
and use an alternate set only
when necessary.

I found that three sets of
phonetics covered almost any
situation. A short , punchy set
worked for good cond it ions,
where I knew my ca ll wou ld get
through , or for teuenotnc:
" Sugar Queen Baker." I tried a
slightly longer set when the fi rst
one fa i led: " Sierra Quebec
Bravo. " This set had the acvan
tage of very high average out
put; I could really hang the rete
tive power output meter up with
Num ber 2. The final set was the
lousy cond it ion set: " Sant iago
Quebec aonvre.v tc be used on ly
under adverse circumstances,
when repetition o f the other two
failed miserably. I used this
phonetic after cont act was
established. If the OX station did
not have my ca ll correct ly, or
continued to struggle with the

presenti ng proof of contact with
the forty zones o f the world. Thi s
proof shall consist of proper
QSL ca rd s which may be
checked by any of the autho
rized CQ checkpo ints or sent di
rectly to the WAZ Award Man
ager, Mr. Leo Haijsman W4KA,

call, I would switch to the longer
phonetic.

Many amateurs use phonet
ics for the suffix of their ca ll but
ignore the prefix. When the only
stateside calls began wi th K. W,
WA, and WB, the possibilities
for error remained small, But
even the advent of W O calls
rapidly discredited this practice.
The current proliferation of simi
lar sounding prefixes (KB, KO,
KE) makes the use of phonet ics
for both prefix and suffix
mandatory.

Testing Your Choice

The ideal way to test your
phonetlcs is to get on the air and
start throwing your call into
pileups. Does the ca ll get
through? Do the OX stations get
your ca ll correct ly? The best test
of a given set of phonetics is
success, If it works, t ry it again.
If it works again and again, use
it a lot. If it does not cut the
pileup, try another combination
until you f ind the most effective,

One sure sign that a given
phonetic doesn't work for you r
combinat ion of voice and sta
tion is a pattern of cons istent er
ror when the OX stallon comes
back to yo u, For example. I
qui ckly found that "Whiskey
Alpha One Sierra Queen Bravo"
was often answered with WA1S
someth ing B." Watching the
output scope showed me the
problem: Output dropped to
near zero on the "Queen. "
Th a t letter wasn 't getting
through. A switch to " Quebec"
(although opening the door for
confusion with Canadian sta
ti ons) eliminated the lost tetter
phenomenon.

More Than One?

After experimenting in front
o f the output monitor (into a
dummy load or empty band , of
course) and testing the OX
waters in numerous pileups, you

1044 Southeast 43rd St., Cape
Cora l FL 33904. Many of the mao
jor OX c lubs in the US and
Canada and most national ama
teur radio societies abroad are
authorized CO checkpo ints. If in
doubt, consult the WAZ Award
Manager. Any recattyoe ot emts
ston may be used, providing
communicatlon was estab
lished after November 15, 1945.

The official CQ WAZ Zone
Map, and the printed zone list
which follows these rules, will

will f ind a phonetic call which
meets the requirements of lack
of ambiguity and good penetrat
ing power. You will be tempted
to use this phonetic ca ll In every
OX circumstan ce . U nfo r t u
nately, li fe , and especially
OXing, is not that simple. The
best set of phonetics for one
band or band condit ions might
not be competitive at another
lime. A short, snappy phonetic
call might be just the thing for 10
meters when it is wide open, but
the same combinat ion on 80
might be destroyed by a single
static crash .

Finally, phonet ics are very
personal. What works fo r one
voi ce , rig, and m icrophone
might not work for another com
bination. Guest operators at the
big contest muttl-muttt s are
familiar with this problem. Each
operator has to experiment to
find the phonetics which work
best. Meanwhile. see you in the
pileups! Next month we'll have a
treat for the CW OXers, as we ex
amine zero-beating.

NOTES FROM ALL OVER

J0 1CRA gives the following
address fo r WH0AA B: Hlde-naru
Aimono, 2644 Tsuruda, utsuno
mtye-crty, Tochigi, 320 Japan.
NQlBNY reports a July operation
from VP2K (on his honevmoonn.
Pat also OSLs the VP1 MK op
eration at his home address:
2770 South 13th Street. Omaha
NE 68108, wi th SASE. K9MKJ5
handles his own OSLs for h is
iVP2A and iV2A operations at
6061 Dunson Court, Watauga TX
761 48, V2A MK should be QSLed
to NQlOHf7 at 2031 East Gary,
Mesa AZ 85203. And finally Nick
Percival 9Y5NP of the Trinidad
and To bago Amateur Radio
Society announced the 50 Years
o f Amateur Rad io special prefix
for his country: 9Y50. Look for
Nick and other Trinidad ama
teurs using this pref ix fo r the
rest of 1982.

be used in determining the zone
in which a stalion is located.

Confirmation must be accom
panied by a list of claimed
zones, using CQ form 1479,
showing the ca ll letters of the
station contacted within each
zone. The list should also clearly
show the applicant's name, call
leiters, and complete mailing
address. The applicant should
indicate the type of award for
which he Is applying, such as
au-sea. an-Ow. or mixed. In re
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mote locations and in foreign
countries, a handwritten list
may be submitted and will be ac
cepted for processing, provided
the above Information Is shown.

All contacts must be made
with licensed. land-based. ama
leur stations operating in au
thorlzed amateur bands.

All contacts submitted by the
applicant must be made hom
within the same country. II is
recommended that each aSL
clearly show the station's zone
number. When th e applicant
submits ca rds for multiple ca ll
signs. evidence should be pro
vided 10 Show that heorshe also
held those call letters.

Any altered or forged confir
mations will result in permanent
dlsqual lflca tlon of t he ap
plicant.

Include with the application
the processing fee (subscribers,
$4.00; non-subscribers, $10.00)
and a sell-addressed envelope
with sufficient postage stamps
or international reply coupons
to return the qst, cards by the
class of mall service desired and
indicated. CO subscribers
should include a recent mailing
label (or copy) with application.
International rep ly coupons
equal in redemption value to the
processing fee are acceptable.
Checks should be made out to
Mr. leo Haijsman, WAZ Award
Manager.

In addition to the conventrcn
at ce rti ficate for wh ich any and
all bands and modes may be
used, specially endorsed and
numbered certificates are even
able for phone and single-side
band operation. The phone cer
tificate requires that all con
tacts be two-way phone; the
SSB certificate requles that all
contacts be two-way SSB.

II, at the time of the original
application, a note is made
pertaining to the possibility of a
subsequent application for an
endorsement or special certru
cete, only the missing conurma
nons required for that endorse
ment need be submitted with
the later application, provided a
copy of the original authoriza
tion signed by the WAZ manager
Is enclosed.

Decis ions o f t he CO OX
Aw ards Advisory Committee on
any matter pertaining to the eo
minist ration of this award will
be final.

All applications should be
sent to the WAZ Award Manag·
er. W4KA, after the CSl cards
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have been checked by an au·
thorized CO checkpoint.

Zone maps, printed ru les, and
application forms are available
from the WAZ Award Manager.
send a sen-addressed envelope,
4· X9YI· with 28C postage, or
a self-addressed envelope and
2 lACs. For rulings on border
line areas, consult the WAZ
Award Manager.

SINGlE·BAND WAZ

Since January 1, 1973, WAZ
awards have been Issued to
li censed amateur stations pre
senting proof of contact with
the 40 zones of the world on one
o f t he fiv e high.f requenc y
bands, 80-10 meters. Contacts
for a single-band WAZ award
must have been made after 0000
hours GMT, January 1, 1973.
Proof of contact shall consist of
proper CSl cards checked by
the OX Editor, the WAZ Manag·
er, or an authorized CO cneck
point. Single-band certificates
will be awarded for both two
way pnone, including SSB, and
two-way CWo The single-band
WAZ program is governed by the
same rules and uses the same
zone boundaries.

5-BAND WAZ

On January 1, 1979, the COOX
Department, in cooperation with
the CO OX Awards Advisory
Committee, an nounced the
s-beno WAZ.

Applicants wh o succeed In
presenting proof of co ntact wi th
the 40 zones of the world on the
fi ve high-frequency bands- BO,
40, 20, 15, and 10 meters (for a
total of 2oo)-wlll receive a
special certificate In recognition
of this achievement.

These rules were In effect as
of July 1, 1979, and supercede
all other rules. Five-band WAZ
will be offered for any combi
nation of CW, SSB, phone, or
AnY contacts, mixed-mode on
ly. separate awards will not be
offered for the different modes.
Contacts must have been made
after 0000 hours GMT, January
1, 1979. Proof of contact shall
consist only of proper aS l
cards checked by the WAZ
Award Manager, W4KA. The
first plat eau wi ll be a total of 150
zones on a co mbinat ion o f the
five bands. Applicant s should
use a separate sheet lor each
frequency band, using CO form
1479.

A regutar WAZ or single-band
WAZ will not be a prerequisite
lor a 5-band WAZ certificate. All

applications should show the
applicant's WAZ number.

After the 150-zone certificate
Is earned, the final objective Is
200 zones for a complete 5-band
WAZ.. CO is donating plaques
for the first 5 winners, after
which the applicant will have a
choice of paying a fee for his
plaque andlor applying lor an
endorsement commemorating
this achievement.

The applications should be
sent to the WAZ Award Manag
er, W4KA. The 5-band award is
governed by the same basic
ru les as for the regular WAZ and
uses the same zone boundaries.

THE WPX AWARD

The CO WPX award recoc
nizes the accomplishments of
conf irmed asos wi th the many
prefixes used by amateurs
throughout the world. Separate
distinctively-marked ceruu
cates are available for 2 x SSB,
CW, and mixed modes, as well
as the VPX award for shortwave
listeners and the WPNX award
for Novice amateurs.

All applications for WPX cer
tificates (and endorsements)
must be submitted on the offi
cial application form CO 1051A.
This term can be obtained by
sendi ng a eett -edcresaec
stamped envelope to the WPX
Award Manager, Bob Hunting.
ton K6XP, 5014 Mindora Dr., Tor
rance CA 90505. It Is highly oe
sirable to use bustneas-slze en
velopes, 8 Y." x 11", for this
pu rpose.

A ll asos must be made from
the same country. A ll call ret 
ters must be in strict alphabetl·
cal order and the entire call
must be shown. All entries
must be clear and legible.

Certificates are Issued lor the
following modes and numbers
of prefixes tcrosemooe asos
are not valid for the CW or 2 x
SSB certificates): mixed (any
mode)-400 prefixes confirmed;
CW-300 prefixes confirmed;
2 x SS B-3oo prefixes con
firmed. separate applications
are required for each mode.

Cards need not be sent but
must be In the possession of the
applicant.Any and all cards may
be requested by the WPX Award
Manager or by the CO OX
Committee. The application fee
lor each certificate Is $4.00 for
subscribers and $10.00 fo r non
subscribers, or the equivalent In
l ACs. All applications and
endorsements should be sent to
the WPX Award Manager.

Prefix endorsements are is
sued lor each 50 additional pre
fixes submitted. Band endorse
ments are available lor working
the following numbers of
prefixes on the various bands:
1.8 MHz-50; 3.5 MHz-175; 7
"H,-25O; 14 MHz-3OO; 21
"'H,-3OO; and 28 MHz-300.
Continental endorsements are
given for working the fOllowing
numbers of prefixes in the re
spective continents: North
America-160; South Amer
ica-95; Europe-l60; Afri
ca -90; Asia-75; and Oceania
- 60. Endorsement applica
tions must be submitted on CO
form 1051A. Use separate aport
cations for each mode and be
sure to specify the mode of you r
endorsement application. For
prefix endorsements, list only
additional call letters confirmed
since the last endorsement ap
plication.

A self-addressed envelope
and $1.ClO or 5 lACs are required
for endorsement stickers.

The two or three letterl
numeral combinations which
form the first part of any ama
teur call will be considered the
prefix. Any difference in the
numbering, lettering, or order of
same shall conslilute a sepa
rate prefix. The following would
be considered different: W2,
WA2, WB2, WN2, WV2, K2, and
KN2. Any prefix will be ccnsrc
ered legitimate If its use was li
censed or permitted by the qov
ernlng authority In that cou ntry
since November 15, 1945.

A suffix would designate por
table operation In another coun
try or call area and would count
only if it Is the normal prefix
used in that area. For example,
K411F/KP4 would count only if it
Is the normal prellx used In that
area. For example, K4HFIKP4
would count as KP4. However,
KP4XX/7 would not count as
KP7 since this is not a normal
prefix. Suffixes such as 1M, JMM.
l AM, lA, and IP are not counted
as prefixes. An exception to this
rule is granted for portable
operation within the Issued call
area. Thus, contacts with a spe
c ial prefix such as WS2JRA/2
count fo r WS2; however,
WS2J RA/3 would count for W3.

All calls without numbers will
be assigned an arbi t rary (J plus
the lirst two letters to co nstitute
a prefix. For example, RAEM
counts as RAI;I, AIR as AII;I,
UPOl Is UPlI. All portable aut
fixes that contain no numerals
will be assigned an arbitrary 1;1.



For example. W4BPO/LX counts
as LXII and WA6QGW/PX counts
as PXQ.

THE VPX AWARD

The VPX, or verified prefixes
award, can be earned by short
wave listeners (SWls) who pos
sess aSl cards confirming re
ception of at least 300 different
amateur prefixes. No mode
endorsemen ts are available.
Applications are submllted to
the WPX Award Manager in ac.
ccrcance wi th the WPX rules.

THE WPN X

The WPNX award can be
earned by USA Novices who
work 100 different prefixes prior
to receiving a hlgher·class
license. The application may be
submitted alter receiving the
higher license, providing the ac
tual contacts were made as a
Novice. Pref ixes worked for the
WPNX award may later be used
fo r cred it toward the WPX
award.

The rules for the WPNX award
are the same as for WPX, except
that only 100 prefixes must be
confirmed and that applications
are sent to the WPX Award
Manager.

THE CO OX AWARD

The CO CW OX award and CO
SSB OX award are issued to any
amateur station submitting
proof of contact with 100 or
more countries on CW, or SSB.
Applications should be submrt
ted on the official CO OX award
application.

All asos must be 2-way SSB
or 2·way CW-crossmode or
one-way asos are not valid for
the CO OX awards. ost.s must
be listed in alphabetical order by
prefix and all asos must be
dated after November 15, 1945.
Except lor the mobile endorse
ment, all asos must be made
from the same call area.

aSL cards must be verified by
one of the authorized check
points for CO OX awards or
must be Included wi th the appli
ca tion. If cards are sent di rectly
to the Award Manager, Billy
Williams N4UF, 911 Rio St .
Johns Dr ., Jacksonville Fl
32211 , postage for their return
by first-class mail must be in
cluded. If certified or registered
mail return is desired, sufficient
postage should be included.

Country endorsements for
150, 200, 250, 275, 300, 310, and
320 countries will be Issued. To
promote multiband usage and

special operating skills, special
endorsements are available as
follows:
• a 28-MHz band endorsement
for the 100 or more countries
confirmed on the 28-MHz band;
e e 3 .5 f7-MHz band an 

dorsement for 100 or more coun
tries confirmed using any com
bination of the 3.5- and 7·MHz
ban ds;
• a 1.8-MHz band endorsement
for 50 or more cou nt ries con
fi rmed on t he 1.8·MHz band;
• a ORPp endorsement for50or
more countries confirmed using
5 Walls input or less;
• a mobile endorsement for 50
or more countries confirmed
while operating mobile. The ca ll
area requirement is waived for
this endorsement;
• an SSTV endorsement (CO
SSB OX award only) for 50 or
more countries confirmed using
z-wav stow-seen TV;
• an OSCAR endorsement for
50 countries con fi rmed via am.
ateur satell ite.

A fee of $4.00 for subscribers
and $10.00 for ncn-scbscnoere
(or the equivalent in lACs), to de
fray the cost of the cert if icate
and handling, is required for
each award. An SASE or one IRC
is requtrec for each en 
dorsement.

The ARRL OXCC country list
constitutes the basis for CO OX
award country status . Deleted
countries will not be valid tor the
CO OX award. Once a country
has lost its status as a current
country, it will automatically be
deleted from our records.

AU contacts must be with
licensed land-based amateur
stations working in authorized
amateur bands. Contacts with
sh ips and aircraft cannot be
counted.

USA·CA AWARD PROGRAM

The United States of America
Counties award, sponsored by
CO. is Issued for confirmed con
tacts with specified numbers of
US counties under rules and
conditions hereafter stated.

The USA·CA is issued for
seven (7) different classes, each
a separate ach ievement as en
dorsed on the basic certificate
by the use of a special seal for
each higher class. Also, special
endorsements will be made for
all-one-band or -mooe opera
tions subject to the rules.

Class USA·500 requ ires 500
counties, USA·1000 requ i res
1000 counties and 25 States,
USA-1500 requtree 1500 coun-

ties and 45 states, USA·2OOQ re
Qu ires 2000 counties and 50
states, USA·2500 requires 2500
counties and 50 states,
USA·3OOO requires 3000 coun
ties and 50 states, and the ulti
mate award, USA-3074-CA, is is
sued for all 3074 counties in all
50 states. The USA-3074 award
ee is given a special honors
plaque for a cost of $35.

USA-CA is available to all li
censed amateurs everywhere in
the world and is Issued to them
as individuals for all county con
tacts made, regard less of calls
held, operatlng aTHs, or dates
whatever. Special USA-CAs are
also available to SWLs on a
heard basis.

All contacts must be con
firmed by aSL and such OSLs
must be in one's possession for
identification by certilication of
ficia ls. Any aSL card found to
be altered in any way crsquan
fles the applicant.

For mobile and portable oper
ations, the postmark w ill iden
tify the county unless mtcrrna
non stated on aSL cards makes
other positive identification. In
the case of cities, parks, or
reservations not within counties
proper, applicants may claim
anyone of the adjoining ccun
ties for credit (once).

The USA-CA program will be
administered by a CO staff
member acting as USA·CA cus
todian, and all applications and
rela ted correspondence should
be sent directly to him at his
aTH. Decisions of the custodian
in administering these rules and
their in terpretation (Including
future amendments) are final.

The scope of USA-CA makes
it mandatory that special record
books be used for application.
For this purpose, CO has pro
vided a 64-page, 4 11." by 11"
record book which contains
application and certification
forms and w hich provides
record/log space meeting the
cond itions of any c lass o f award
and/or endorsement required.

A completed USA-CA record
book consti tutes the medium of
basic application and becomes
the property of CO for record
purposes. On subsequent appli
cations lor either higher classes
or for special endorsements, ap
plicants may use additional
record books to list required
data or may make up their own
alphabetical lists conforming to
requirements.

Record books can be co
tarneo directly from CO, 76 N

Broadway, Hicksville NY 11801
for $1 .25 each. We recommend
that two be obtained: one for
application use and one for
personal file copy.

To apply, make the record
book entries necessary for
county identity and enter other
log data necessary to satisfy
any special endorsements
(band/mode) requested.

Be sure to have the certi fica
tion form provided signed by
two licensed amateurs (General
c lass or higher) or an official of a
national-level radio organization
or affiliated club, verifying that
aSL cards tor all contacts as
li sted have been seen. The USA
CA custodian reserves the right
to request any specific cards to
satisfy any doubt whatever. In
such cases, applicants should
send sufficient postage for re
turn of cards by registered ma il.

Send the original completed
record book (not a copy), cer
uuceucn forms and handling
fee. The tee for non-subscnbers
to CO is $10.00 or 40 IRCs; for
subscribers, the fee is $4.00 or
12 lACs. CO subscribers should
include a recent mailing label
with their appli cation (or copy).
send to USA-CA Custod ian, Ed
Hopper W2GT, Box 73, Rochelle
Park NJ 07662. For laler eccnce
t ions for higher class sea ls,
send the record book or a sen
prepared list (per rules) and
$1 .25 or 6 lACs (handling
charge). For application for later
specia l endorsements (band
mode) for which cert if icates
must be returned for endorse
ment , send cert if icates and
$1 .50 or 8 lACs for handling
Charges. Note: At the t ime any
USA·CA award certi ficate is be
ing processed , there are no
Charges other than the basic
fee, regardless o f the number of
endorsements or seal s; like
wise, one may Skip the lower
classes of USA-CA and get
higher classes without losing
any lower awards credits or pay 
ing any fee lor them.

SALMON·A·RAMA

The Racine Megacycle Club
will be operating W9UOU, a spe
c i a l event station. during
SAlMON-A-RAMA from July
10th through July 18th, 1982. Op
erat ing dates and times: July 10,
11, and 17-11OOZ-2300Z; July
18-1100Z-2000Z. Frequency:
Fish locators have identified
good fishing grounds In the
General portion of the phone
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bands on 10, 15, and 20 melers.
Go fishing for W9UDU and re
ceive a special QSL for an SASE
10: W9UDU Raci ne Megacycle
Club, cia American Red Cross
Lakesho re Counties, 4521 Tay
lor Avenue, Racine WI 53405.

For more information, con 
tact David Voss WB9USI, Presi
dent, Racine Megacycle Club,
3333 Standish Lane, Racine WI
53405.

WAPAKONETA OH

The Reservoir Amateur Radio
Association will operate K8QVL
from 1300Z July 17100400Z July
16 and again from 1300Z 10
1900Z, July l B, from the birth
place of Neil Armst rong, the
first man on the moon. Frequen
cies: phone-3940, 7200, 14285,
21360, and 28590, plus or minus
CRM; CW-50 kHz up from the

bottom of the band al the begin·
ning of the odd hours. check-ins
invited on K8QYUR (147.93/
147.33). Certificate lo r aSL and
SASE to: K8ayL. PO Box 268,
Celina OH 45822.

TOM SAWYER DAYS

The Hannibal Amateur Radio
Club, Inc., will issue a second
annual special certificate from
the National Tom Sawyer Days
celebration in Mark Twain's boy
hood home town, Hannibal, Mis
souri, on July 3-4, 1982. Hours:
1500-2100 UTC both days. Fre·
quenctes: phone-7.245, 14.290,
21,400, and 28.700; CW-7.125
and 21.125 MHz. The club will
also be observing our 50th annl
versary. Help us celebrate! To
rece ive the cert ificate, send a
large (8 ~ x 10 ") SASE and your
personal a Sl card confirming

the contact to the Hannibal
Amateur Radio C lub, tnc .,
WQKEM, 2108 Orchard Avenue,
Hannibal MO 63401.

BONFIELD IL

Commemorative amateur ra
dio station K9JLK will be operat
ing from the Bonfield, Illinois
centennial cereeraucn from
1300Z, July 4,1982, through July
5. Operating frequencies wlll be
223.50, 144.250 (SSB), 146.520
(FM ), 50.115, 28.600, 21 .400,
14.325, 7.275, and 3.8-3.9. For
est, send an SASE to Jerry
Whalen WB9WOC, RR 2, Kanka
kee IL60901.

WINONA MN

The Winona (MN) ARC will op
erate WBQNIU on July 3to com
memorate the 125th anniversary
of the signing of the charter of

the ci ty of Winona. Winona is a
river town in SE MN. The station
will operate f rom 1500Z to 2100Z
on 7.245, 14.290, 21.365, and
28.650 MHz. A special aSL for
working this station will be avail
able by SASE to Erik W. Brom
WBlJNIU, 3655 6th St., Winona,
MN 55987. Other area stations
will also be using these cards.

CELINA OH

The Reservoir Amateur Radio
Association will operate W8DN
from 1300Z to 1800Z, July 24,
from the courthouse lawn dur
ing the Cel ina lake Festival.
F requencies: phone-3940 ,
7260, 14285, 21360, 28590, plus
or m inus a RM. c neck-rns are in
vited on WB8FNB/R on 146.011
146.61. certificate for a Sl and
SASE to W8DN , PO Box 268, Ce
lina OH 45822.

LETTERS

For severa l years in the Army,
I taught basic electricity and air
craft electrical systems to ser
vicemen who not only didn't
want to be there, but some of
them shouldn't have even been
there to beg in with. Vietnam
caused some barrel scraping
near the end. How do yo u teach
people like that? You create an
atmosphere or situation that
captu res their Interest. It wasn't
easy and most instructors didn't
even try, but when you succeed
ed you knew It and the students

The questions in that vener
able manual are not quite the
same as fou nd on the FCC tests,
but then again, if you look c lose
ly, they're not all that much d if·
terent, either. The tr icky part is
trying to wade through what is
termed an answer w ithout hav
ing to reread It many times. By
then, you r attention and pe
trence are wearing thin. A lter a
few pages of this you begin to
wonder tt tt's worth It. Those of
stout heart and st rong desire
may make it just a bi t fu rt her,
but even t ua lly the book is
closed and gat hers dust . The
Ameco Study Guide Is not quite
as bad as it lays out the explana
tion without so much fairy dust
sprinkled on it. II you haven't
had the time to look over one of
Dick Bash's books, he does give
the test question and the test
answer, but it doesn't Just stop
there. It explains why that is the
correct answer and does It with
enough literary flair to keep your
interest to the point of making a
more lasting Im pression.

BASH REHASH

Concern ing the ongoing Dick
Bash story, I'd like to add anoth
er log to the f ire.

When's the last time you sat
back in your favorite chair with a
copy 01 QSTs a & A manual?
Unless you're sitting on a bed of
nails wi th fi ve kids sc reaming
around you and the TV set too
loud, w ithin a few minutes after
opening the front cover, you' ll
be checking the insides of your
eyelids for holes. In short, It 's
more boring than a monotonous
voice telling you last week's
news.

To cheerf ully accept ten m illion
deaths is insanity, no matter
what the format!

I sense that this Is another
" Gee, gosh, we can be so help
fu l" article. I do not want to be In
the position of trying to provide
emergency serv ice to what
would be left. I would rather
work now at some other solution
to the problem than get first
hand experience on how Murphy
would operate with nuclear
weapons as tools of his " what
ever can go wrong, will " policy.

Amateurs have a unique abili
ty to speak to peoples of ot her
countries. Let' s use that ability
to fo rward efforts to prevent a
nuclear conflict, rather than be
come another vulture watching
over a possibly dying America
as a part of this government's
new Civil Defense push.

Davkl Gibbons
Carmichael CA

1'--__1

NO NUKES- II

I am upset by the " Surviving
the Unthinkable" article in your
May, 1982, issue, for several rea
sons. A sense of practica lity
prus the firm grasp on Murphy's
law which most amateurs have
should revea l the weaknesses
of the FEMA c laims lor how we
shall evacuate. Missiles take on
Iy 30 minutes to arrive, and it wi ll
take far longer for all those in
ta rget areas to depart. To hope
for any better c ircumstances is
to hope that one's new antenna
installation is going to go In
without a hitch. Wishlulthinklng
will not hack it.

True, amateurs can help In al
most any emergency, but I feel
that all amateurs should be
burning the airwaves now 10 try
to ta lk to anyone anywhere on
the planet to lorward the goal of
preventing " the unth inkable."

that hams have a responsibility
to be prepared for emergencies,
but nuc lear war IS unthinkable.
There would be NO survivors.
Preparing for a nuclear holo
caust assumes there must be
one, and that attitude just might
help it happen. Hams should not
give in -we must f ight for our
right to a life of peace.

David Stott WD6DXX
Spokane WA

1__----'1

NO NUKES-I

KB7NW A WINNER

I would like you to know that
the article " Pacif ic Odyssey" by
KB7NW was one of the best I
have read in a long time. I
thought the way it was orga
nized and presented was top
notch, as was the use 01 photo
graphs to supplement the excel
lent story line. I could almost
teet I was there!

If you give awards lor well
presented art icles, J.D. Binders'
" Pacific Odyssey" to Kingman
and Palmyra sure get my vote !

This article is a credi t to your
magazine.

Homer Lasitter W6Q X
La Jolla CA

We're glad you liked " Pacific 0d
yssey," Homer. And thanks for
writing. Not only wiff the author
enjoy your comments, the 73
staff appreciates the feedback.
We encourage readers to let us
know when they particularly like
(or dislike) something in 73.
N8RK.

I am a firm believer in our First
Amendment rights, but I take is
sue with the basic premise of
the May, 73, article, " Surviving
the Unthinkable." Yes, I agree
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BRAINS NOT FISTS1 1

sneaky tricks. I even had Spring ·
field on one (spe lled correctly).
Interestingly, one fellow told me
after the test that he had copied
Springvale; another had copied
Springdale.

Under the extreme pressure
we hams generate with in our
se lves at lest t ime, I believe It is
Quite possible to sincerely, but
incorrectly, copy " mistakes"
that simply are no t there.

lincoln Thorner KS2H
New York NY

KS2H's letter is like several oth
ers we have received. No one
has come forward with docu
mented evidence of a misspell·
ing on the FCC code exams.
N8RK.

I have here in front o f me the
March issue 0173 MagaZine, but
what I want to talk about is not
how much I like it bu t your stand
concerning the requirement for
the Morse-code test.

There should be no quest ion
but that in th is day and age of
space exploration and digital
electronics, this requirement is
pa thetic ally antiquat ed and
comparable to requ iring Grey·
hound drivers to know how to
handle a Conestoga wagon. It
serves no purpose other than to
keep away from ama teur radio
tech nically competent people
who have neither Ihe patience
nor the time to waste in learning
a skill that has no place in state
of-the-art electronics.

All of the surveys that showed
" overwhelming opposition" to a
no-code license have been per
formed with no objec tivi ty and a
lot o f bias in a group of Iodlvlou
als who had a vested interest in
the outcome. Nobod y should be
a part o f, or a judge in , a contest
o f any kind who thinks; " What?
A no-code license? Over my
dead body! l et them sweat it
out as I d id!" You don' t have to
be endowed with divinatory
powers to know beforehand the
outcome of such a survey. In
other words, newcomers no t
welcome!

Keep up the good work and be
sure that once again we will see
in the luture who was right.
What we need today is brain, not
list! Your suggestion to use
technical knowledge as a f ilt er,
Instead o f Morse-code skill,
does make a lot of sense.

Oh, by the way, let me tell you
that I am not a Irustrated would
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NO MISTEAK HERE

Thi s letter Is in reference to
FCC spokesman Vernon
Wilson's den ial of misspelling s
on FCC code tapes (page 121,
73, May, 1982).

Over the last few years I have
taken one General c lass test
and two Extra class tests (one
failed because of nerves and
pressures and one passed with
100% a month later). I found
these tests to be difficult. How
ever, there were no misspelled
words, irregu larities, or even

we should lormally agree with
th is and throw away our charter,
section 97, and put amateur
radio and CB together Into one
service, being honest about our
motives.

Fred, when I suggest that
hams get mad about this and
rush to their neighborhood ham
store and r ip Bash 's chea t
books to shreds, f know. . . as do
you, if you th ink about i t instead
o f reacting . . . that what will
happen Is a rush to buy these
short cuts to getting a t icket.
They do work. It is now possible
to get a ham ticket without real
ly knowing a damned th ing
about electronics or radio. Peo
ple with a knack for the code can
learn it enough to pass the test
in about one hour. That's how
long it took me to ge t to 5- wpm
solid copy righ t f rom not know·
ing a sing le character.

If i t's easy ham tickets you
want, Fred, you've got 'em now.
But I don 't see that bring ing in
m any hams. Hell, we can 't even
give ham tickets away these
days. Now, I may be wrong
about wanting hams to clean up
the act . . . to ge t our clubs to
start teaching the fundamentals
o f theory and making sure that
newcomers qualify. Most of my
mall says I have a lo t 01 hams
back ing me, but there are oooo
nents such as you.

Perhaps we are s till being too
s trict in our tests . One could
certainly make a case for the
amateur tests being biased so
th a t they exclude blacks, wom
en, Chinese, Latin·Americans,
a nd o ther such g roups. Per·
haps it is time for a move to
ward affirmative action and an
open-door policy for these un·
der·represented group s .
Should we start seeing how
simple we can make the proce
dure in order to g il/e these mi
norttte s (and the lemale meter
it y) their " rights"?- Wayne.

IL....--__I

Ha ve I met Bash ? Heck, Dick
worked l or us here lor a while.
He drove us crazy and we gave
up trying to harness him. We
parted good Iriends and I think
stay that way. Dick knows wha t f
think o f his "sys tem " and why.

The Bash approach does give
some slight attention to expla·
natio ns, but the brunt of his
books is to present, word for
word, th e questions you are ger
ing to la ce . .. and their a n
swers. The one-day intensives
are designed to fill your snort
term m emory with the questions
and answers, not long-term real
understandin g of electronic s
and radio. If you are unable to
take the FCC test the ned day
after an in tensive b y Bash, you
can be in deep trouble.

One of the more serious di·
sasters of our who le education
al process has to do with the
continued use of short-term
memory lor the passing 01 tests
instead of getting the in form a
tion into the long- term memory.
This is why so many stuaents
have li ttle re co llection 0 1 a
course once they have pa ssed i t.
This was my major g ripe with
college, where the emphasis
was on read· and-ta ke-a-quiz,
with little effort to discuss the
material and thus give It a
chance to be understood and
filed away in more permanent
memory.

The Na vy, on the o th er hand,
had a fantastic course in elec
tronics, where they taught theo
ry and then immediately took
you into a lab to work with that
theory and thus grow to really
understand it. In cla sses, we dis ·
cussed the theory until we were
able to think In electronic terms.
If I'm able to get a college start
ed, i t Is going to teach the stu
dents to think, not memorize.
They are going to learn about
electronics and then work with
It. They will learn about commo
nica tions and then learn to de
sign, build, and service equip
ment. They will learn co mputer
design . . . and repa irs. They will
learn to write programs and fix
'em.

ft m ay be that ameteur radio
has so fa llen apart under the
pressures to let in one more
tnena or wife that i t no longer is
even considered important for
hams to unders tand radio. If so,

a rag like the Na tional Enquirer,
but not from 73 Magazine.

Fred Palmer WA5WZD
Corinth TX

Have you ever met Dick Bash?
He's outgoing and congenial
but a bit 01a mevencx. uke most
people who create or lead. He
saw a weakness in the sen-to
tenet method 01teaching a corn
ptex subject thai was sorely
lacking In instructional material
that filtered out the b lack boxes,
witches, and demons. There are
those in this world who cons ider
electronics as " black magic"
and some 01them are hams. Ba
sic erectrtcrty, il taught properly,
can be interesting and tntorma
uve. If college courses are of
fered lor elec tronics, how does
the average person expect to
learn it without some help?

knew it, too. I was also partly re
sponsible for writing tests and
lesson plans. My approach was
somewhat similar to Dick 's at
though greatly restricted due to
bureaucratic reg imentat ion.

letters to ed itors are strange
things. This is my first and prob
abl y last one. Every subscriber
gets to read the editorial
which is reall y only one man's
op inion-and the mass is left to
draw its own conclusions but
based only on the editoria lized
facts. The editor may consider it
hi s prerogative to tell it the way
he sees it, and who's to dispute
it? I feel you were wrong to so ve
hemently condemn Dick Bash
as you did and not give everyone
the facts of what the book is
really like. I've met Bash class
graduates and f ind them no dif
lerent Irom hams I met 10 or 15
years ago. We need to increase
and strengthen our numbers
and I don 't feel one bit like
we're compromising ourselves
wit h Dick's books.

I can almost understand QST
not wanting to run his ads. After
all , a "non profit" organization
in the publishing business with
a corner on most o f the "mstruc
uonat material" has to protect
its own interes ts. Doesn 't it?
What all this boils down to is
this; Whether you consider the
Dick Bash books uneth ical or
not , they get the job done of in
lorming and teaChing. Even my
wife learned enough to evoke a
response of, " So that's how It
works!" I'm not going to lault
Dick's system one bit because it
works. What I do fau lt Is your re
marks of " poison" and "being
insid ious" without ever tell ing
what the books are like and lei·
tlng people draw their own con
c lus ions. I would expect that of
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ogy through amateur radio is
one such example- communi·
cation technology can be used
to spread ideas of apartheid and
for police and military purposes.

You might say, sure, South Af
rica violates human rights, but
what about other dictatorial re
gimes in AfricatSouth America!
Asia ? There, oppression Is
th rough ideology (belief svs
terns) or money (class back
ground of a person), etc., and
boycott ac tion aga inst them is
valid and is practiced, e.g.,
aga inst Chile, Poland, etc. The
only s im ilar case is the caste
system, as it Is pract iced in the
feudal and backward areas of
India-where you are born rn to e
caste and are discriminated
against.

As a cit izen of a mutt t-rectal
democracy (the same as in your
case) where people 01 var ious
races (Caucasian, Mongolian,
and Negroid) live In harmony,
settle, and marry across regions
and are guaranteed the same
constitutional rights, I think it is
our duty to discourage contacts
with South Africa.

Right now, the Republi c of
South Africa is involved in a PR
campaign (albeit the organiza·
t ion of such a campaign may
well be loose) and is trying to get
scientists, schola rs, and sports
men to visit them (e.g., UK crick
et players, Taiwanese scholars,
etc.; Clever as they are, they
sent Dr. Chr istian Barnard (the
famous heart surgeon and a be
liever In racism) to India, know
ing that he would be the least
objectionable here.

I respect 73 for its boldness
(in c ri ticism of reg u lato ry
bod ies), Its presentation (wh ich
Is lucid and interesting), and its
keeping abreast of new technol
ogy, and this is the very f irst
t ime I feel the urge to express
my disapproval. I ncce that you
will take it in a con structive sp ir
it and respond to my arguments.

Gopal Kamat VU2JE
Bombay, India

Well, Kamat, iust in case there
are some readers who agree
with your think ing, it might be
prudent to answer your cnti
cisms. Let 's go back a few years
to the time when the US was in
volved with Vietnam. Recall with
me, if you will, that my country
was being severely criticized b y
much of the world. Many people
were bUSy no t visi ting the US be-

HAM PEACE CORPS
L...--__I

In your 73 issue o f November,
1981 , I saw your editorial about
South Africa and would like to
record my disapproval of your
visit to the Republic of South Af
rica.

South Africa is the only re
ma ining country which vio lates
human rights on the basis of
race (sk in pigmentat ion). This vi
o lation is perpetual and cannot
be transcended (because you
cannot change your color) and
is grossly unfair to its people
and the people of the world (be
cause such ideas might spread
out of South Africa to the rest of
the world again). Therefore, it is
necessary 10 light such an un
fair system by all means, mcfuo
ing wit hh olding techno logy,
sport s contacts, amateur radio
contacts, etc.

Why? Because the raci st mi
nority in power (whi ch does not
include all South African whites)
can use such technology to op
press the majority and interna
tional sports and cultural con
tacts to win international ec
ceotance and leg itimacy. Build
ing up communication tectmot-

blew a small co li in the swr
br idge circu it. I called them on
their WATS line, and it was not
until later that I read down the
page a bit and saw that I had
called the sales number and not
the parts and service depart
ment. A very pleasant YL an
swered and, not understanding
what I wanted to order, she con
nected me to an OM by the name
of Stan. I explained to Stan that t
had blown the coil, that the unit
was out of warranty, and that I
wanted to order another. Well, a
st range th ing happened for
these times, as Stan refused to
sell me the coil; instead, he in
sisted that I give him my name
and address and he would get
one out to me in the mail .. . at
no charge! Now that is what I
call darn good business PR.

It was not so much the cost
(or in th is case, ncn-ccen as it
was the plea sant manner in
which th is was handled, and '
would appreciate it if you would
let your readers know about one
of the " good guys"-MFJ Enter
prises o f Mississippi Sta te, Mis
sissippi.

Don Wil liams Sr., Publlstler
68 Micro Journal

Hixson TN

I

OX FOR THE BLIND

3 CHEERS FOR MFJ1 1
I want you to know about an

experience I had with one 01
your advertisers. Two years ago
at the Atlanta Hamtest I pur
chased an MFJ-962 antenna
tuner.Well, as you might know,l
probably loaded it wrong and

and the merchants o f meotocn
ty who simpli fy the cont inuation
o f the problem. The OX is really
wait ing for you to get your act
together.

Terry F. Staudt WIWUZ
Evergreen CO

Readers who don 't like horse
radish are encouraged to submit
a CSL card to 73's monthly con
test. You will find deta ils with
this month 's winner.-NBRK.

Two years after losing my
sight from detached retinas, I
obtained my Novice class II·
cense. Six months later, I
achieved General class status
and have been a OXer ever
since. Two common problems
for the blind OXer are the inabili
ty to obtain current OX informa
t ion and the difficulty of f il ling
out OX cards.

I am writ ing this letter to ln
form blind OXers of a new and
exciting service. The Braille OX
Service provides: (1) a monthly
cassette record ing o f current OX
activity and expedit ions, as well
as important aSL information,
and featuring the Kansas OX As
sociation monthly newsletter,
(2) a current OXCC countries lis t
in Bra ille or on cassette tape, in
c luding regular up-to-date prefix
changes, and (3) a personal aSL
manager for outgoing cards.
Volunteers fill out the blind OX·
er's aSL cards, and log lntcrrna
tion is passed, either by on-the
air schedules or simply by man
ing the information direct to the
volunteer. Log Information can
be recorded on cassette tape
and mailed to the volunteer.

Membership is simply a one
time 52.00 donat ion to help pur
chase blank cassette tapes lor
the monthly newsletter. The
Kansas OX Assoc iation has
demonstrated their interest in
this program by providing a cas
sette recording o f the mont hly
newsletter and volunteer aSL
managers for the blind OXer.

Phil Scovell AFIH
Lakewood CO

1__1

be ham who flunked the code
test. Many years ago, more than
I care to remember, I had to get a
commercial second-class radio
operator'S license (includi ng
Morse at 20 wpm), and to this
day 1 fail to see what good can
come to amateur rad io by turn
ing the code skill into a fet ish.

It is about t ime that some
common sense is written into
these regulations.

Paulo G. Lefevre
PY1AQUCT1 EM

Carcavelos, Portugal

Ole.- Wayne.

I've been fascinated by QSL
cards since I was an SWL in the
early 195Os. A QSL is a spec ial
thing-representative of the ln
dividual , locale, and country o f
origin. I am quite aware of the
expense involved, be it the sim
plest " Quick Print Shop" sho t of
a hand drawing or the elaborate
five-run or color photographic
rendition.

The thing that moved me to
write this letter is the volume of
cards seen since become a OX
QSL manager (CE5BYY). Gentle
men- the ladies are now left
ou t, they do it right -the blotter
paper and repet itiously inane
render ing s passing this way
don't even rate a shoe box as a
repository . As a person driving
up in an unwashed, beat-up au
tomobile makes a lasting first
impression, so do your cards.

It pa ins me to see that cards
from the South Pacific that ten
short years ago had swallowtail
butterflies, birds o f parad ise,
and outrigger canoes now look
like the cards o f members of the
Southern Cali fornia OX Club.
How many cards can a person
with OXCC, WAZ, and God·
knows-what-all possibly send?
Economy seems to rule, trow
ever, and I wou ld offer the fol
lowing comments.

1. Lack o f return postage is a
paramount issue as it makes the
card expense crit ical.

2. The card's free, the freight
ain'!.

3. If you care and really have
had at least one orig inal thought
in your life, consider the fact
your card represents you, so do
it cute, professionally, or at
least in good taste and design .

If you're tired of seeing your
country QSLdisplay looking like
horseradish and mustard, the
solution really rests with you
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REVIEW

cause it was involved in that un·
popular war.

Possibly, Kamat, you were
not a reader of 73 during those
years. If you had been you would
know that there were a number
of Americans who were not in te
vor of the war. Some reacted by
bein g co mple tely negati ve
about it ... just get out and
leave 'em alone. Others recog·
nlzed the problems involved, but
felt that there was more than
one way to respond. Indeed, I
made a trip around the world
and talked with hams in many
co un tries about the situation.
As a result, I developed a p lan
wntcn I felt was far better than
fighting. f d is tilled the ideas I ran
in to In Yugoslavia , Thailand,
Singapore, and New Caledonia
as I talked with hams in these
countries.

My p lan seemed relatively
simp le, workab le, and most like
ly to result in avoiding further
bloodshed. I am convinced that
if the US had foltowed i t that a
unified Vietnam wou ld be free of
communism . . . as would Laos
and cambodia. I wrote of my
p lan in 73 and got hundreds of
letters supporting it. I also sent
i t to Congress, but as far as I
know no t one copy ever go t
th rough the assis tants. I fa iled
... but at least I tried.

Now, about South Africa .
Sure, many people are at odds
with the South African govern
ment. But does that mean that
we have to hate South Africans?
What possible benefit is that to
anyone? I went to South Africa
to visit the hams and computer
fanatics, not the government.
As a matterof fact, I don 't think I
met anyone from the qovem
ment.

Thepeople that Ididmeetand
talk with are as help less about
the policies of their government
as I was about mine. They, sad-

ICOM IC~A 44().MHZ HT

I recently purcha sed an Icom
IC4A 44(). MHz hand-held FM
transceiver because I wanted to
get on the FM portion of the
3/4·meter band in the most cost
effective manner possible. I
wanted to move up lrom the Mo
torola T-44, which lacks Irequen-

Iy, have far less freedom to
spea k up in criticism ... bu t
then there are very few coun
tries which are as permissive as
the US. And remember, p lease.
that there are some government
agencies in the US which will
not permit open cri ticism. Our
country is good in many ways,
but it is far from free as yet.

May I contrast your negative
attitude with my positive one.
You advocate not vis iting coun
tries of wh ich you disapprove. I
advoca te visiting them and ea.
vocating changes to them which
will improve the si tua tion. tn
deed, while I was in South Africa
I went on telev is ion during prime
time and said tte t out tha t it was
t ime for them to consider mak
ing some moves to change th eir
basic policies. I am told that
over a m illion blacks and whites
sa w m y broadcast.

I think I got their attention
when I put it this way... 1 ex
plained that there are about 59
countries in Africa and that ap
proximately 58 of these ha te
South Alrica. I suggested that
perhaps it was t ime to start ao
ing something to counter this
. . . and I had a positive sugges·
tton. not a nega tive one.

As I pointed out, we are enter
ing an electronic age. Comput·
ers and telecommunications are
inseparable with the future. I
also pointed ou t that unless
South Africa did something . . .
and q Uic k l y . . . t h e coun try
would be passed by in technol·
ogy. To keep up with the need
for people to invent, build, oper
a te, and service the technofogy
of the fu ture, they are in need of
tens of thousands of techni
cians and engineers.

The only reasonable source of
th is many technica l people will
be for South Africa to make it a
policy to in troduce ama teur

cy stability and is Quite large
and heavy. I believe that I made
a very good decision and il you'll
read on, I' ll be glad to tell you
why.

First, I decided that my next
rig would be new. With a unit
straight from the factory, you

radio and computer clubs in
their h igh schools. They will
have to get teenagers interes ted
in technical ca reers.

Okay. Thenextstepisanobv;'
ous one . . . the need for tecnm
cal colleges to bring these inter
ested teenagers up to the sta te
at-me-en in electronics, corn
munications, and compu ters.
This can be done either the ex
pensive way..• by the govern·
ment paying for i t . . . or it can be
done by getting private industry
to pick up most of the tab. I sug·
ges ted they consider my plan
for opening a college which is in
tegrated with several local elec
tronics businesses. In th is way,
the students would get the best
of the forma l technical educa
tlon . . . and the practical profes 
sional experience of work ing
with a business firm.

Further, I proposed that they
include p lenty of business
courses so that the s tudents
would be well rounded In both
technical matters and bus iness.
I suggested that they teach ea.
vertising, writing, speaking, fi
nance, hiring, pers onnet man·
agement, purchasing. and so
on.

The income from work ing
with the on-campus fi rms would
keep the end co st of the educa·
tion low and within the rea ch ot
most middle-income fam ilies.

Then, once this idea had sunk
in, I proposed wha t my inter
viewer called the Elec tron ic
Peace Corps. This was a plan to
bring in worthy s tudents f rom
the other African coun ties for a
free education in this new type
of school. The cost would be low
and the students, once they re
turned to their na tive countries,
would soon rise to the top by vir
tue of their education and expe
rience.

The people in the other Afr;'
can countries realize that they

get some kind of a warranty-at
least sayi ng that it will work
right from the start . (Everything
that I ever bought used always
had something wrong wit h it .)
Usually one faces a minor thing
such as a noisy volume control
or a worn-out switch. But il it is
an intermittent problem thai
wants to be hard to trace down,
may God help you! Also, when
people sell thei r old gear they
seem to wan t almost what they
paid for it way back when. This
is good salesmanship, I sup
pose, but I'd rather spend the ex-

have no opportunity for a good
education unless they leave
their co untry. At present, the on·
Iy sources for a free education
lie in Mo scow and Havana.
These are not very attractive al
ternatives. Further, the people in
these countries rea lize that they
are on a downward spiral, some
thing which only an infusion of
educated people can change.

The courses in South Africa
would not, at f irst, be very popu
lar because of the hatred. But
something as valua ble as that
for nothing might overcome all
sorts of emotional blocks. South
Africa would have to see that
the black students were treated
fa irly and g iven the best o f eou
ca tions. I think the floodgates
would open and eager students
would come in from a ll over Afri
ca.

It wiff take a long time to
Change Africa ... but isn 't i t
t ime to get started? There are
tremendous resources in Africa
. . . with plenty of country for
farms, millions of educable peo
p le, and nowhere to go but up.
Yes, there are tremendous ob
s tacles. I've been there and seen
them. I've talked about them
with ham friends in many of the
African countries. We're looking
at severa l generations before
things are really changed.

But with educated entrepre
neurs in more and more African
countries it could be possib le to
stop the destruction of these
countries by their despot teea
ers and to start work ing for their
eventual strength.

Isn 't it better to visit a country
and make a try at doing some
thing to help change things?
The thousands of people who
have not visited South Africa
have done no thing. " may be
that my voice has been com
ptetely lost... but I d id try.
Wayne.

tra bucks lor state-of-the-art and
a warranty.

No Crystals

Second, I decided that the rig
would be syn thesized. Activity
on 440 is growing as more and
more o f the two-meter-sja
crowd are getting one of the cur
rent crop of ro-om FM hand-held
units (learn 1C-4A, Yaesu FT
70BA, Tempo 5-4, Santee ST
4401uP). Therefore, more repeat
ers are bound to appear.

Transmit and receive crystals
of the high-accuracy (HA) var i-
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Along with the rad io you get
the rubberized flex ible antenna,
a BP-3 battery pack and a wa ll
charger for it, a metal belt clip
and two sc rews with wh ich to at
tach it to the radio, a hand strap
(wh ich I never use), an earphone
(which I never use), and one
each subml ni plug and mini plug
lor the external mike and speak
er jacks. You also get an tnstruc
t ion manual wh ich gives a good
general idea of what Is go ing on,
and two separate sheets which
are quite detailed schematic
and circui t board layouts. The
size and appearance of the rig is
identical to the IC·2A/AT, and ex
cept for antennas, they use the
same accessories.

The radio will not scan unless
you wanl to wear out your fin
gers on the thumbwheel switch
es, so you must own a program
mable scanner or know the fre
quencies you will be using. ctn
erwise, you may need to get one
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Photo B, The regula tor circuit in the BP-4 case. (Photo by Michael D.
Landis)

The unit comes in a grey ores
tic case, lacks the bells and
whistles that inhabit the fronts
of other brands of HTs, and
doesn't have as much shiny
metal. To me, it looks more like a
poli ceman's HT than a ham's
playtoy.

Fig, " Regulator built into a BP-4 battery case.

Fig. 2. An imprOllised quarter-walle ground·plane antenna.

The m icrophone is located on
the lront o f the rad io case to the
bottom right of the speaker, just
above the word " micro phone"
that Is mo lded onto the case. I
was so used to those CB-type
hand-heIds where the speaker is
used as the m icrophone that It
took me a wh ile to realize that I
was directing my voice Inlo the
wrong place. Talk Into the rower
right corner 01 the speaker
where there Is a little rectangu
lar slot cut Into the case, and
you will get full audio quality!

from 435.0IXl MHz to 454.995
MHz when in the duplex mode.

as soon as you notice the LEO
go out, immediately unkey, then
key up again and say rapidly,
" This is (your call sign]-clear,"
If this makes you feel better. You
may even get through. If not. the
next person in li ne wi ll probably
sign you out.)

On the back of the radio are
three slide switches. The rf
power switch, which is the lop
one, selects between ,15 Walts
out in the low pos ition and 1.5
Watt s out in the high posit ion. In
the low-power position, you
draw only 43 % o f the current
that you do in the high posit ion,
so you can tra nsmit about twice
as tong. But remember that
you're putt ing out on ly one
tenth the power. I do not con
si der this to be a good enough
trade to warrant the use of the
row-cower position unless I am
w ith in spitti ng ran ge o f a
repeater.

Be low the oo we r -s e te ct
switch is a duplex/simplex se
lec t switch, and below that is a
+ 5·MHzI- 5-MHz transmit off
set switch. Don' t ask me why
Ieom does not use a single
th ree-posi tion switch that has 5
down, simplex, and 5 up on it.
My IC-4A does not have an out
o f-band transmit-inh ibit c ircuit
in it since the HT will transmll

Photo A. The IC-4A hand·held 44(J.MHz FM transceiver. (Photo by
Michael D. Landis)

ety go for just over thirteen do l·
lars a copy (anything less just
doesn't make it). After a one- to
two-week wait, the crystals ar
rive, and alter Insta lling them in
the radio, you get to adjust
those tiny trimmer capaci tors
unti l you are exactly on Irequen
cy. Also, the price of twenty
crystals, as an example (ten lor
transm it and ten for receive),
times thirteen dollars each
comes to $260, wh ich is about
what I paid lor my IC-4A.

The IC-4A o ffers 2000 cosst
ble channels-the top 10 MHz of
the 420·to-450·MHz band. In
50kHz steps. The tnumbwreet
swi tches select the frequency In
1·MHz. 1oo-kHz, and 1Q-kHz
steps, w ith the 50kHz select
swi tch Just to the right of the
thumbwhee l swit ches. (The
switch at the extreme right is
not used by Icom-it is there lor
you to wire up a switchable tone
encoder.)

The antenna connector Is a
BNC type, and below it are exter
nal microphone and speaker
jack s. To the right 01 the anten ·.
na connector is an LED which
light s during transmit. It also
serves as a battery indicator; if It
goes out while you are squeez
ing the push-to-talk switch on
the left side 01 the rad io. your
battery has just d ied. (You can,
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01 the band-scanning rigs in
stead of this one.

For some serious rag-chew.
ing with this rig, you need either
a basketful of batteries or an ac
operated power supply. I have
built a regulator circuit into a
BP·4 battery pack case which at
rows me to use the car battery
(via a cigarette lighter power
adapter and a miniature plug) or
my unregulated 13.8-V-dc power
supply at home. The schematic
for the regulator is shown in Fig.
1, and Photo B is a close-up o f
the finished product. (If you
don't like my way, you can look
up WB3JJF's article in the Feb
ruary , 1981 , issue 01 Ham
Radio .)

When I'm at home, I use an
improvised quarter-wave ground·
plane antenna that works quite
a bit better than the rubberized
whip antenna. It consists of a
pizza pan (for the ground plane)
with a hole in the center to hold
an S0-239 jack. (see Fig. 2.) I
soldered a stiff copper wire to
the top of the jack. A PL·259 plug
with RG·581U or RG-BlU cable is
screwed onto the connector,
and the length 01 th e copper
wire whip is trimmed to one
quarter wavelength or lor lowest
standing·wave ratio at your
favorite frequency.

Unfortunately, I don't have a
lot of sophisticated test gear,
but I can tell you that .3 micro
volts of signal will definitely
quiet all the rushing noise In my
receiver. The power with a fresh
battery is somewhat higher than
that stated in the manual, and
most amazing of all (to me) is
that all channels are stable, w ith
very little frequency drift.

I got my IG-4A for just under
$260 from my local ham radio
store in December, 1981, and lor
another twenty dollars or so, I
could have gotten the toucn
tenere pad version.

I wanttothank WA8JJllor the
improved antenna idea, my sts
ter Frances for the permanent
loan of two of her pizza pans,
and also Mike Landis, who took
the pictures.

Now I can hardly wai t for teem
to come out with its za-cm
(1215-1300-MHZ) band HT. For
more inlormation, contact Icom
America, 2112 716th Ave. NE,
Bellevue WA 98004.

Walter R. Stringer N8BSG
Femdale Ml

IC-25A 2M FM MOBILE RIG

It may be a mystery to most of
us how the manufacturer man-

aged to stuff so many compo
nents, operating features. and
good ideas into so small a oeck 
age, but it is no mystery that the
trend in ham gear today is
toward the small. In this ham's
opinion , with reterence to
med ium power (25-W) VHF ham
gear, the apogee of m iniature
electronics is reached by the
Icom IC·25A tw o-meter FM
mobile rig.

Fealures

The rig measures a mere s " by
2 · by 7 · and we ighs in at a paltry
3.3 pounds. Within these lilli
put ian dimensions, Icom has
crammed 48 transistors. 5 FETs,
191Cs, 91 diodes, and a a-crt mi
croprocessor to keep track 01
the lot. The result of this shoe
horning is a feature-packed
mobile rad io t hat offers the
user: 25-W/1·W power outputs,
scanning 01 five memory and
two vtc frequenc ies, full or pro
grammed band scan, program
mable splits for non-standard
repeaters, duet-speed vto tuning
in 50kHz or 15·kHz steps, seven
segment Slrl LED bar display,
priority channel function, nor
mal/reverse func t ion for mont
toring repeater inputs or work·
ing inverse splits, and, most im
portant, two tully-independent
vto's. And a ll this Irom the front
panel!

Should you req uire more op
tions, you need only open the
top cover to gain access to: a
scan speed control, a scan-stop
timing control, a scan-stop timer
switch, and a scan-stop tunc
tion switch. The last allows the
operator to choose either busy
or open channels for scan-step.

By comparison, the rear panel
Is simple. Here, arrayed around
a massive heat sink 01 t he
SC1019 power amplifier, is a
power-connect ion cab le, an
S0.239 antenna connector, and
an external speaker jack (4 to 8
Ohms).

The 1G-25A is designed to run
off a 13.8·V-dc source, and no
provisions are made for revers
ing the negat ive ground configu
ration 01 the supply. The manu
facturer claims that the unit
draws 400 rnA in squelched re
ceive and 600 rnA with full au
dio output o f 2 Watts. In the
transmit mode, the rig draws 1.3
A at one Watt out and a healthy
4.8 A for the full 25-W output.
Icom suggests that a 6-A sup
ply be used in base-stat ion
applications.

Design

Electrically, the 1G-25A ex 
emplifies solid design practice.
The transmitter uses a double
balanced mi xer and variance-reo
actance frequency modulation
to generate 16F3 output. A high.
impedance dynamic mike with
bu ilt-in toucntonet pad and
preamplif ier is provided as stan
dard equ ipment. The receiver
employs a double-conversion
superhet scheme (f-Ie at 16.9
MHz and 455 kHz) as welt as a
MOSFET rf amplifier. A double
balanced mixer, two monolithic
c ryst a l f ilters , and severa l
ceramic filters are provided to
improve selectivity.

The most unusual aspect of
the 1G-25A's design is the dual
vto system. The rig 's heredity
can be seen clearly f rom its tre
quencv -ccntro! system, and
anyone who has ever operated
an teem 701 , 720, 730, etc.. will
feel quite at home with the IG
25A. At the heart o f the fre
quency -control system is a d igi·
tal phase-locked loop (PLL) err
cult that generates 4O-M Hz and
122-MHz signals.

A rotary encoder connected
directly to the main tuning dial
generates c lock pulses for
up/down frequency selection. A
a-brt -wtde CPU chip running un
der the cont rol of Icom firmware
provides the smarts. The result
in an extremely flexible trequen
cv-cont rot system that allows
for continuous tuning in 5-kHz or
15·kHz steps, depending on
wh ich of the two vto's is chosen.

About the on ly feature left out
of the 1G-25A's frequency selec
tion system is the ability to
memorize offsets. As a resu lt,
operator Intervention is required
if operation is desired on a memo
ory frequency with a new split.

Performance

The bottom line for any piece
of mobile gear is it s perter
mance on the open road. Alter
commuting with the 1G-25A for
more than three months, I can
say honestly that it is one of the
friendliest mobile rigs I have
ever used . Of paramount «n cor
tance in a rig this size is front 
panel layout. With 13 controls
jammed into an tt -square-mcn
area, the ergonomics of the lay
out had better be good.

Vfo and memory-selection
channel switches are located
toward the driver, on the left
side 01 the front panel. The large
main tuning knob also is skewed
to the lett. Volume/on-off and

squel c h/high-low power con
trois are placed ad jacent to one
another and, immediately above
them, three push switches oro
vide easy (yet isolated) access
to scan-width control, simplex/
duplex control, and Nor/Rev
function.

The one inconvenient place
ment on the front panel is the
proximity 0 1 the memory-wri te
swit ch and the sc an- s to p
switch . A problem e tten occurs
when, in an effort to init iate
scanning, an operator inadver
tently depresses the memory
write swncn. When this hap
pens, an erroneous frequency
(whatever happens to be in the
vto at the time) w ill be written tn
to one 0 1 the memory channels.
The problem is further corn
pounded by the identical feel of
the switches. (Mike·scan control
is an option, nowever.;

Another trent-caner snort 
com ing involves the d isplay .
Aside from the normal visibility
problems inherent w ith red dis
plays operating in bright sun
light, the 1G-25A display is diffi·
cult to read because it uses an
LED instead of a full 7-segment
digit in the 50k Hz position. As a
result , i t can be difficult to drs
cern whether the frequency is
7.37 or 7.375. There seems to be
room on the Iront panel for a tuu
s ize 4-dig it display, and the rig
certainly would benefit from the
addition of a real digit in the
5-kHz position.

Used in conjunction with a
1I4-wave whip, the 1G-25A wa s
able to access any repeater it
heard . In fact, it often heard too
much. My un it displayed eoje
cent·c hannel interference on
strong signalS (4D-60 dB) 15 kHz
away from the center of the
passband, resulting in cross
modulation of the incoming
audio. The problem seemed
more acute on the h igh s ide of
the passband , ind icating a
s light receiver alignment irregu·
la rity. In any case, the problem,
though annoying, was apparent
only on the strongest of elqnars.

W ith any radio of this com
plexity and compactness, cccu
mentation is crucial. teem has
done a laudable job in this area,
and its efforts are by no means
lim ited to the 34-page o wner's
manua l. An 11 - by 16- schemat
ic is included as we ll as life-size
component overlays for each PC
board. When used in ccnjunc
tion with the comprehensive
meorv-ot-coeratron section of
the manual, graphics like these
cou ld get hams once more lnto

73Mag8zine • JUly,1982 135



troubleshooting and even re
pairing their own gear.

The IC-25A is an impressive
package of performance and
features at a very competitive
price. (The li st price is $349.) Its
small size will make it attractive
to owners of today's gas-effi
cient micro-cars, and as an add
ed benefit, when installed ln
dash like a norma l car radio, the
rig is relatively immune to theft.
If you want big radio funct ions
in a small package, room's new
1C-25A is worth your considera
tion.

For more information , con
tact learn America, 2112 116th
Ave. NE, Bellevue WA 98004.

Chris Brown KA1 D
Groton MA

Heath VL-l180 AI/·Mode VHF Amplifier. The amplifier board is on the left, T·R board on the right.

REGENCY SCANNERS

.'" Universal Dist .
RAYMOND RICHARD

.. RT. 1, BOX 25E
CLERMONT, FL 32711 ,.,. IS5
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The additional power crovto
ed by the VL·ll80 has made all
the difference in my FM mobile
operations. No more humiliation
when attempt ing to join the fun
on the repeater! The amplifier
has proven Itself on SSB as well.
I have spent many a Sunday at
temocn atop our local drive-up
mountain talking to the SSB
boys on 144.2 MHz, using a per
table five-element beam.

After more than six months of
heavy use, the VL-1 180 conttn
ues to perform well. Output pow
er is unchanged from the origi
nal 80 Walts. The low standby
current dra in means that the
amplifier can be lefl turned on at
all times, unless the car isn 't go
ing to be driven for weeks on
end.

Summary

Heath has done a nice job in
creating an all-mode a-meter lin
ear kit that goes together wlth
out much difficulty and doesn't
requ ire a sophisticated test
bench to align. A solution to the
rivet problem should be consid·
ered, however, even if it's only to
acknowledge it in the manual.
Ideally, Heath should switch to
a ci rcuit board with plated
through holes .

The bottom line is, that de
spite minor construction diffi·
cutnes. my VL·1 180 worked the
fi rst time out and has worked
ever since. It 's hard to ask more
from any piece of equipment.
The VL·1180 is priced at $1 37.95
from Heath Company, Benton
Harbor MI 49022. Reader Service
number 475.

Jeff DeTray WB8BTH
73 Magazine Stafl

In order to ensure a good con
nection between the ground
loils on the top and bottom of
the board, you are instructed to
install and solder in place 47 t iny
rivets. While tedious, this is a
simpl e proced ure. The rub
comes when, in six places, you
are required to so lder a metal
cased mica capacitor to the ctr
cult board, squarely on top of a
rivet head. Due to the presence
of the rivet, it is diff icult to get
the "continuous bonding" be
tween capacitor and PC foil
called for in the manual. A strn
pie relocat ion of the six offend
ing rivet holes would cure a mi.
nor but aggravat ing problem. As
wi th all Heathkits, the best
course is to follow the mstruc
trona as closely as possible.

With the VL·1180 temporarily
installed in my car, alignment
was a breeze, requiring abou t 15
minutes from start to fin ish .
Tune-up is accomplished with a
minimum of equipment: a z-me
ter exciter, an swr meter, and a
dummy load. Heath deserves a
round of applause for designing
an ampli f ier that is so easy to
align; they even supply the nec
essary alignment tools. When
aligned at 146 MHz, the output
with l Q-W drive was at least 80
W across the entire a-meter
band. One Watt of drive pro
duced 9 Watts out. Input swr
was less than 1.5:1 throughout
the band.

switching. Assembling the am
plifier took five easy evenings.
While no insurmountable prob
lems were encountered, the am
plifier board was a challenge in
one respect.

270 00
'"' 00
245,00

ola MRF-247 transistor is used
as the final, and the nominal
output is 75 Watts with 10 Watts
input. Insertion loss is 0.6 dB.
The amplifier featu res a sen
contained transrntt-recelve (T-R)
relay which is keyed either by a
push-to-talk line from the exciter
or by the rf sens ing circuit buil t
into the Vl.-1180. The amplifier
operates on 11 .5·15 V de and
draws 11 Amps at 75 Watts out
put. Standby current is a mere 3
mA.

The VL·1180 measures 2-112
x 4-5/8 x 10-112 inches and
weighs 3-1 /2 pounds. A power
switch is the on ly control provid·
ed. The power leads and T·R
switching line (if used) enter the
amplifier by way of a three-con
ductor Molexv plug.

Except for connectors and
the power switch, all compo
nents in the VL·1 180mount on a
pair of double-sided printed cu
cui t boards. The larger of the
two holds the amplif ier c ircuitry.
A smaller board con tains T·R

n2Q Air 169,00 0810
0100 15900 M100
c soo 209.00 M400
All Bundy low poofil" I C Sockets jusl 1C per pIn
h ample: 8 pin _ l!¢, 40 p,n - 4Oa: per pm UG 176 Reducer-IO/$I .99
Ham IV Rotor- St65.oo SO 239-101$589
Columb,a B Con 12.18/6(t 22)-17;111, 3 amp luse-2OI$1 .5O
Columb,a RG 591' 100 fOI l sh,eld TV lYpe-7;I(t Gould 9V Nicad-$4.El6
Be,. Tel< Grey 96% RG 8X,.... 14<tJ11 Goo ld 1.2v 500 mAh AA Nicad
US made PL 259_ 10JS5.5O 10/$1450 100'S125,00

Call for Quantity Quotes (904) 394·2511
(313) 278-8217

Description

The VL·1180 is a linear ampli
fier covering the 144-148-MHz
range. It is des igned for use with
exciters providing between 1
and 10 Walls of drive. A Motor·

HEATHKIT MODEL Vl.·1180
Al.l.·MODE VHF AMPLIFIER

New England is a land of hills
and valleys; it's challenging
country for a-meter mobile nper
anon . I discovered just how
challenging shortly after install
ing a 10-Walt rig in my car. De
lighted at being able to hear my
buddies chatting on a popular
repeater some 20 miles distant , I
attempted to join the converse
tion. " Sorry old man, you 're not
quite making the machine."
How humiliatingl

An amplifier was definitely in
order. And since my a-meter rig
is an all-mode radio, I wanted an
amp suitable for SSB and CW,
as well as FM. The Heathkit
VL-1180 All-Mode VHF Amplifier
had just been announced. As a
lonq-time Heathkit builder, I
couldn 't resist.
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Backed by over 54 years of experience. Harvey
continues to offer the broadest selection and finest
service availab le for the amateur radio community.
This experience has taught us that the ham needs
special treatment and that is why Harvey has estab
lished a special d ivision ded icated to the needs of
the U.S. and fo reign ham alike .

One thing is for certain. A ham will never get the
run around from Harvey. If we don't have something
in stock, we say SO and will order it for you -or- tell
you where to get it. However. we are sincerely dedi
cated to the ham community and. as a result , our. .

expansive In-
ventory means
that,more than
likely, we will
have what you
are looking for
in stock.

25 W. 45th St., N.Y., N.Y. 10036 (212) 921-5920

(We SpeakYour
Language.)

We'll all have a bit more time 10 prepare for Phase III satellite ac
t ivity. The European Space Agency (ESA) has announced a de lay o f
at least two months in the flight that is scheduled to carry AMSAT's
Phase ItIB sate lli te. At best, the launch will now occ ur in late Sep
tember; it was orig inally set tor JUly.

The problem is not with the Phase 1118 satell ite or the Ar iane
launch vehic le, but with the design of the sate lli te thai is to be the
main payload on several Ariana launches. A similar sate ll ite,
MARECS-A. was launched in December and has developed some un
expec ted problems. Unt illhe causes and cures lor the problems can
be determined. the SCheduling 01the Phase 1118 launch will rem ain
uncertain.

TEN·TEe RIG

AI the Dayton Hamvenl ion in late April, t en-tee displayed a pro to
type of a rig designed to ease the avera ge amateur into Phase II I sat
ellite communications, using the Mode B (435-144 MHz) i ran
sponder. The new unit contains a 1G-W. 435-MHz CWfSSB transmit ·
ter and a z-to-t c-meter receive converter. Assuming you already
have to-meter receiving capabilit y, you need only add an tennas for
435 and 144 MHz 10 complete you r Phase III satellite station. Ten
Tee doesn't plan to release the rig unt il Phase IIiB is safely aloft, t.e.,
somet ime thi s fall .

ORBITAL CALENDARS

Project OSCAR, a Catttomta-baseo group 01amateur satellite en
thusiasts, has produced a comprehensive calendar o f orbi tal prenc
nons covering OSCAR 8 and all six Soviet RS satellites. This volume
gives the time and long itude o f the northbound equatorial cro ssing
for each orbi t o f each sat ellite f rom May 1 through Decem ber 31,
1982. II's a must for sate llite chasers. The ca lendar is available lor
an $8.75 donation. Your check or money order payabl e to Project
OSCAR, Inc., should be mailed to POB 1136. LosAltos CA 94022. The
price inc ludes postage.

Thanks to AMSA T Satellite Report lor some o f the preceding fn
formation.-WBBBTH.

ORBITAL INFORMATION

OSCAR 8 Re fe l ence Or bi t s - J uly OSC1lR 8 Re f e r ence Orbits - 1lugu e t
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(602) 242·3037
(602) 242·8916

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015

electroruc-'i

Introducing
TVRO CIRCUIT BOARDS

Satellite Receiver Boards- Now in Stock
DUAL CONVERSION BOARD 525.00
This board provides conversion from the 3.7-4.2 band first to
900 MHz where gain and bandpass filtering are prov ided and,
second, to 70 MHz. The board contains both local osc ill ators,
one fixed and the other variable, and the second mixer. Con
st ruction is great ly simpli f ied by the use of Hybrid tc amp lifiers
for the gain stages.

SIX 47pF CHIP CAPACITORS
For use with dual conversion board $6.00

70 MHz IF BOARD 525.00
This circui t provides about 43dB gain with 50 ohm input and
ou tput impedance. It is designed to dr ive the HOWARDI
COLEMAN TVRO Demodulator. The on-board bandpass filter
can be tuned for band widths between 20 and 35 MHz with a
passband rip ple of less than 'I. dB. Hybrid IC's are used for
the gain stages.

DEMODULATOR BOARD 540.00
This c ircuit takes the 70 MHz center frequency satellite TV sig
nals in the 10 to 200 millivolt range, detects them using a phase
locked loop, de-emphasizes and filters the result and ampli
fies the result to produce standard NTSC video. Other outputs
inc lude the audio suncarrfer , a DC voltage proportional to the
strength of the 70 MHz signal, and AFC voltage centered at
about 2 volts DC.

SINGLE AUDIO 515.00
This circuit recovers the audio signals from the 6.8 MHz fre
quency. The Miller 9051 coil s are tuned to pass the 6.8 MHz
subcarrier and the Miller 9052 coil tunes for recovery of
the audio.

DUAL AUDIO 525.00
Duplicate of the single audio but also covers the 6.2 range.

DC CONTROL 515.00
SEVEN .01 pF CHIP CAPACITORS
Foruse withthe70 MHz IF board $7.00 SPECIAL SET OF FIVE BOARDS , $100.00

INCLUDING DUAL AUDIO (2 single audio boards)

1900 to 2500 MHz MICROWAVE DOWNCONVERTER
MICROWAVE RECEIVER This receiver is tunabl e over a range o f 1900 to 2500 MHz approximate ly, and
is intended for amateur use. The local osc i llato r is voltage contro lled, m aking th e I.F. range approximate
ly 54 to 88 MHz for standard TV set channe ls 2 th ru 7.

P.C. BOARD with DATA t to s 515.00 6t0 11 513.00 12t0 26 511.00 27 ·up 59.00

p.e. Board with all parts for assembly $49.99 p.e. Board w it h all ch ip caps soldered on $30.00
p.e. Board with all parts for assembly p.e. Board assembled & tested $69.99

plus 2N6603 569.99 P.C. Board assembled & tested wit h 2N6603579.99

HMR II DOWNCONVERTER with Power Supply, Antenna (Dish) & all Cables for installation. 180 Day Warranty.
1t05 5150.00 6t0 11 5140.00 12-up 5125.00

YAGI DOWNCONVERTER with Power Supply, Antenna Cfagi) & all Cables for installation. 90 Day Warranty.
t ro s 5150.00 6 to l l 5140.00 t z -up 5125.00

YAGI DOWNCONVERTER as above but Kit. (NO CABLES) W ith Box.
i to s 5125.00 6to ll 5115.00 tz-up 5100.00

HMR II DOWNCONVERTER as above but Kit. (NO CABLES) W ith PVC.
t ro s 5125.00 6to l l 5115.00 tz-up 5100.00

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •• •••••••••••••••••• ••• •••••••••• •••••••• •••• •••• •• ••••••••••• ••••••••••••••••••••••••••••••••

SPECIAL NEW STOCK OF CARBIDE DRILL BITS-YOUR CHOICE $1 .99

1.25mm 13/64 36 47 55 63
1.45mm 19 37 48 56 64
3.2mm 20 38 49 57 65
3.3mm 24 39 50 56 67
1/8 26 40 51 59 68
3/16 29 44 52 60 69
5/32 30 45 53 61
7/32 31 46 54 62
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Phone.
®

Start taking calls in curious places with the

new Cordless g;revolutionary,
Special Purchase-The 8jaJ4r Cordless Telephone!

We are pleased to announce the Escor t Mark III is now available
at special pricing. We bought the manufacturer' s entire inventory..

and we are passing the savings on to you!

The Escort Mark III was originally designed to retail for 5199.95. Now, we
suggest a retail price of $169.95 to 5189.95. Or, you can move them

out at $149.95. In any event, you ' ll like the profit m arg ins .

QUA N TITY

1-2 units
3-5 units
6-11 units
12-23 units

DEALER PRICE

69.75 each
64.50 each
62.50 each
60.75 each

GROSS PROFIT AT $149.95

53%
57%
58%
59%

On all orders of 12 or more, we pay the fre ight! This is your opportunity
to stock up for the Christmas buying season . These a re ideal gift

items, that will really move out!

ESCORT MARK III SPEc/FICA TlONS

VHF DUPLEXERS
This duplexer was made for RF Harris Mobile
Phones and Two Way Radios. These duplex
ers can be used in any mobile phone or two
way rad io system, along wi th having the ca
pabilities to be modified for UHF use. The
physical dimensions are 3 3/5 " Long , 4 2/5"
Wide, and 1 1/10 " Deep. The approximate
we ight is 18 oz.l11b.2 oz.. PRICE $74.99

•

•

•

Exactly As Shown

HOW WE CUT THE CORD.
The new Cordless Phone
works on a simple,
highl y sophisticated principle.
A small base stat ion plugs into
your regular phone jack , and
an electr ical wall out let. The
base station then t ransmits
any i n ~ or out-going call to the
handheld receiver , anywhere . f '-' t
up to 300 feet. J r., ~;,, :;,,«'j,

~;(~~ '
J Toll Free Number -

i,.--' ~5:r~~a:nIY)~CfU electr°tUCI

• Operates as a regular telephone on touch-tone or
rotary dial systems

• Range up to 300 feet
• Ni-Gad rechargeable batteries included

in telephone
• Charger built into base transmitter

• Simple plug-in installation !
• High-performance antenna
• Full duplex, answer and dial out

• Full FCC approval
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"FILTERS"
Col lins Mechanical Filte r #526-9724-010 Model F455Z32F
455KHz at 3.2KHz Wide. $15.00
-- ----------- ---------- --- -- ----------- --- ------ ------ ----------- -------------- ------------

At las Crystal Filters
5.52-2.7/8 5.52MHz/2.7KHz wi de 8 pole
5. 595-2.7/8/U 5.595MHz/2.7KHz wide 8 pole upper s i deband
5. 595- . 500/4/CW 5.595MHz/.500KHz wi de 4 pole CW
5.595-2 .7/LS8 5.595MHz/2.7KHz wi de 8 pole lower s i deband
5.595-2.7/USB 5.595MHz/2.7KHz wide 8 pol e upper si deband
5.645-2 .7/8 5.645MHz/2.7KHz wide 8 pol e
9.0SB/CW 9.0MHz/ 8 pole s ideband and CW

Your Choi ce
$12.99

-------------- -------------- -- ---- --- -- -- --- -------- ---- ------------------------------- ----

Kokusai Electric Co. Mechanical Fi lter #MF- 455- ZL- 21H
455KHz at Center Frequency of 453.5Kc Carrier Frequency of 455Kc 2. 36Kc Bandwidth

$1 5. 00
-- ------------ ---- --- ------------ ------- ----------- ------ ----------- ----- ---------- --------

Crysta1
Ni kko
TEW
Tyco/CD

Motorola
PTI
PTI
CD

Filters
FX-07800C
FEC-I03-2
001019880

4884863BOI
5350C
5426C
AI0300

7.811Hz
10 .6935
10.7MHz 2 pol e 15KHz Bw. Mot orol a #48084396KO I
Thru #48D84396K05
11.7 MH z 2 pole 15KHz Bandwidth
12MH z 2 po le 15KHz Bandwidth
21.4MHz 2 pole 15KHz Bandwidth
45MHz 2 pole 15KHz Bandwi dt h (For Motorola
Communi cat ions equi pment )

10. 00
10. 00

4. 00
5.00
5. 00
5.00

5.00

----------- ---- ----------------- ----- ------------------------------------------------------

Ceramic Filters
Murata BFB455B 455KHz

CFM455E 455KHz +- 5.5KHz
CFM4550 455KHz +- 7KHz
CFR455E 455KHz +- 5.5KHz
CFU455E 455KHz +- 1. 5KHz
CFU455G 455KH z +- 1KHz
CFW4550 455KHz +- 1KHz
CFW455H 455KHz +- 3KHz
SFB455D 455KHz
SFEIO.7 10.7MHz
SFGIO.7MA 10 .7MHz

Clevite TO-OIA 455KH z
TO-02A 455KHz

Nippon LF-B4/CFU455I 455KHz +- 1KHz
LF-B6/CFU455H 455KHz +- 1KHz
LF-CI8 455KHz

Tokin CF455A/BFU455K 455KHz +- 2KHz
Matsushira EFC-L455K 455KHz

ROTRON MUFFIN FANS Model Mark 4/MU2AI
These fans are new factory boxed 115vac at 14watts 50/60c ps . Impedance Protected-F
CFM is 8S at 50cps and 105 at 60cps.

$ 2.40
6.65
6. 65
8.00
2. 90
2.90
2. 90
4.35
2. 40
2.67

10. 00
5.00
5.00
5.80
5.80

10. 00
4. 80
7.00

$ 7.99
-------------------- ------------------- ----------- --- --- ------ ----------- ----------------

SPECTRA PHYSICS INC. Model 088 HeNe Laser Tubes.
Power output 1.6mw. Beam D'i a . . 75mm . Beam Di r. 2.7mr. SKv start i ng voltage
68K ohm Iwatt ballast 1000vdc +-IOOvdc 3.7ma . TUBES ARE NEW $59.99
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"AMPLIFIERS"
AVANTEK LOWNO ISE AMPLIFIERS

Model s UTC2 -102M AP-20-T AL-45-0-1 AK -IOOOM
Frequency Ra nge 30 to 200MC 200 to 400MC 450 to 800MC 500 t o 1000MC
Noise Figure I.5dB 6.5dB 7dB 2.5dB
Vo ltage +15vdc +24vdc - 6vdc @ +12vdc +12vdc @ - 12vdc
Gai n 29dB 30dB 30dB 25dB
Power Output IdS Gain +7dBm IdS Ga in +20dBm IdB Gain -5dBm IdS Gai n +8dBrn
Prj ce $49.99 $49 .99 $49.99 $69.99

Min i Circuits Double Ba lanced Mixers

Nodal RAY -3
Very Hig h Level (+23dBm LO) 70KHz to 200MHz LO, RF, DC to 200MHz IF
Conversion Loss .dB One Octave From Band Edge 6Typ./7 .5Max. Tot al Range 6.5Typ./8Max.
Isolat ion,dB l ower Band Edge To One Decade Higher (LO-RF/LO- IF) 55Typ ./45Min . Mid . Range
(LO-RF/ LO-I F) 40Typ ./30Min . Upper Band Edge To One Octave Lower (LO-RF/LO-IF) 30Typ ./
25M; n•
Price $<4.99

Model TSM-3
Standard level (+7dBm LD) .IMHz to 400MHz LO,RF,DC t o 400MHz IF
Conversion Loss.dB One Octave From Band Edge 5.3Typ ./7.5Max. Total Range 6.5Typ ./8.5Max.
Isol at ion,dB Lower 8and Edge To One Decade Higher (LO-RF/LO-IF) 60Typ./ 50Min . Mid. Range
(LO- RF/ LO- IF) 50Typ. /35Min. Upper Band Edge To One Octave Lower (LO -RF/LO-IF) 35TYP. /
25Min.
Pri ce $11. 99

Hewl et t Packa rd Linear Power Microwave RF Transistor HXTR5401/35831E

Co l lector Base Brakedown Voltage at Ic=100ua 35volts min.
Co l lector Emitter Brakedown Voltage at Ic=500ua 30'10 lts mt n.
Collector Cutoff Current at Vcb=15v lOOua max .
Forward Current Transf er. Rat io at Vce=15v ,Ic=15ma 15min,40typ ,125max
Transducer Power Ga in at Vce=18v,Ice=6Oma,F=2GHz . 3dBmin,4dBtyp
Maximum Ava i lable Ga in at Vce= 18v.lc=60ma,F=lGHz/F=2GHz 14dB typ ,8dB typ
Price $29 .99

Motorola RF Power Ampli f ier Modules

Model MH W61 2A MHW613A MHW710 MHW720
Frequency Range 146 to 147MHz 150 to 174MHz 400 to 512MHz 400 to 470MHz
Vo ltage 12. 5vdc 12.5vdc 12.5vdc 12.5vdc
Ou tput Power 20wat ts 30watts 13watts 20watts
Min imum Ga in 20d8 20dB 19 .4dB 21dB
Ha nnon ics -3Dd8 -30dB 40dB 40dB
RF Input Power 40_ 500mw 25_ 25_
Pr ice $57. 50 $59.80 $57 .50 $69.00

Toll Free Number

~~ electro...c~800-528-0180
(For orders only)
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"TRANSISTORS"

WATKINS JOHNSON WJ-M62 3.7 t o 4.26Hz Communication Band Double Balanced Mixer

SSB Convers ion Loss 4.9dB Typ. 6dB Max. fR 3. 7 to 4.26Hz
5. 5dB Typ. 6. 5dB Ma x. fl DC to 1125MHz fL fR

f1 B80MH z fL fR
SSB No ise Fi qure f R 3.7 to 4.2GHz

4.9dB Typ . 6dB Max. fI 3D t o 1125MHz fL fR
5.5dB Typ . 6.5dB Max. fl 880MH z fL fR

$100 .00

I-Port

Isolati on
fL at R
fL at I

30dB Mi n. 40dB Typ. fL 2.8 t o 5.35GHz
25dB Min. 30dB Typ. fL 4. 5 t o 5. 35GHz
20dB Mi n. 30dB Typ. fL 3.6 to 4.5GHz
15dB Min. 25dB Typ. fL 2.8 to 3.6GHz

Conversi on Compress ion IdS Ma x. fR Level +2dBm
Fla tness . 2dB Peak to Peak Over any 40MHz Segment of fR=3. 7 t o 4.26Hz
Th i rd Order Input Int ercep t +l ldBm fRI =4 GHz fR2=4 .0IGHz Bot h at -5dBm fL =4. 5GHz
Group Ti me Delay . 5ns Typ. .75ns Max. fR3 . 7 t o 4. 2GHz fL 3480MH z @+1 3d8m
VSWR L- Por t 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 t o 4. 2GHz fL fR
1.4 :1 Typ. 2.0 :1 fR 3.7 to 4.2GHz fL fR
1.5 : 1 Typ . 2.0:1 f I=IOOMH z
1. 3 :1 Typ. 2.0:1 fI =5DDMHz
1. 8 : 1 Typ. 2. 5:1 fI =II 25MHz

RF Transi storSGS/ATES RF Transis tors
Type. BFQ85 8FW92
Col lector Base V 20v 25v
Collector Emitter V 15v 15v
Emi tter Base V 3v 2 .5v
Col lector Cu rrent 40ma 25ma
Power Di ss i pati on 200mw 190mw
HFE aomtn. 20()nax. 2Omin. lSOmax .
FT 4GHZ min. 5GHz max.I .6GHz Typ.
No i se Fiqure IGHz 3dB Max. 500MHz 4dB Typ.
Pri ce $1. 50 $1. 50

Motorola
MRF901
25v
15v
3v
30ma
375mw
3Om i n. 200max.
4.5GHz typo
IGHz 2dB Typ .
$2.00

2N66D3
25v
15v
3v
30ma
400mw
3Om i n. 20Omax.
26Hz mi n.
2GHz 2.9dB Typ.
$ID.OO

National Semiconduc tor Va riable Vol tage Regul ator Sale !!!!!!!!!

LM317 K
I. 2 to 37vdc
I. 5Amps
TD- 3
$4. 50

LM350K
I. 2 t o 33vdc
3Amps
TO-3
$5.7 5

LM723G/L
2 to 37vdc
15Oma.
TD-IDO/TO- 116
$1. 00 $1.25

LM78D5/06/08/12/15/18/24
5. 6, 8 , 12 , 15, 18 ,24vdc

lAmp
TO-220/TO- 3
$1. 17 $2 .00

P &B So l id State Relays Type ECTI DB72
5VOC Turn On 120VAC Contact 7Amps
20Arnps on 10"xlO"x .062" Alum.Heatsink. with
Sil icon Grease $5.00

*May Be Ot her Brand Equivalent

Toll Free Number
800-528-0180
(For orders only)
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WATKI NS JOHNSON WJ -M6 Double
LO and RF 0.2 to 300MHz
Convers ion Loss (SSB)

Noise Figure (SSB)

Convers ion Compression

"MIXERS"
Ba lanced Mixer

IF DC to 300MHz
6.5dB Max. I to 50MHz
8.5dB Max.. 2 to 300MHz
same as above
8.5dB Max. 50 to 300MHz
.3dB Typ.

$21. 00

WITH DATA SHEET

$5.30

Ft Gain Bandwidth Product at Vce=8v. Ic=10ma. 6Hz 4 Min. 6 Typ.
Vebo 25v Vceo llv Vebo 3v Ie 5Oma . Pt. 250mw

UNELCO RF Power and Linear Amplifier Capacitors
These are the famous capacitors used by all the RF Power and l i near Amplifier manufacutures
and described i n the Motorol a RF Data Book.
10pf 22pf 30pf 40pf IOOpf 250pf I to lOpes. .60¢ each
13pf 25pf 32pf 43pf 120pf 820pf 11 to 50pcs. .50¢ each
14pf 27pf 33pf 62pf 180pf 51 to 100pcs . .40¢ each
20pf 27.5pf 34pf 80pf 200pf

NIPPON ELECTRIC COMPANY TUNNEL DIODES

Peak Pt . Current rna.
Va l ley Pt. Current rna.
Peak Pt. Vo ltage my.
Projected Peak Pt. Voltage my .
Series Res. Ohms
Termina l Cap. pf .
Va lley Pt. Vo ltage mv.

Ip
Iv
Vp
Vpp Vf=Ip
rS
Ct
VV

MODEL IS2199
9111; n. lOTyp. llmax.
I. 2Typ. I. 5max.
95Typ . 120max .
48Omin. 550Typ. 630max.
2.5Typ. 4max.
I. 7Typ. 2max.
370Typ.

IS2200 $7.50
groin. l OTy p. llmax.
I. 2Typ. I. 5max.
75Typ. 90max.
440min. 520Typ. 60Omax.
2Typ. 3max .
STyp . 8max.
350Typ.

FA IRCH ILD / DUMONT Osc i l loscope Probes Model 4290B
Input Impedan ce 10 meg., Input Capaci ty 6.5 to 12pf. , Division Rat ion (Volts/Div Factor)
10: I, Cable Length 4Ft . • Frequency Range Over IOOMHz.
These Probes will work on al l Tektronix, Hewlett Packa rd , and other Oscil loscopes.

PR ICE $45 .00

MOTOROLA RF DATA BOOK

Li st al l Mo torol a RF Trans istors / RF Power Amp l ifiers , Varactor Diodes and much much
more .
PRICE $7. 50

Toll Free Number
800-528-0180
(For orders only)
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"SOCKETS AND CHIMNEYS"
EI MAC TUBE SOCKETS AND CH IMNEYS

SK110 Socket $ POR SK626 Chimney $ 7.70
SK406 Chimney 35.00 SK630 Socket 45.00
SK4 16 Chimney 22 .00 SK636B Chimney 26.40
SK500 Soc ket 330.00 SK640 Socket 27.50
SK506 Chi mney 47.00 SK646 Chimney 55.00
SK600 Socket 39 .50 SK7 11A Socket 192. 50
SK602 Socket 56 .00 SK740 Socket 66.00
SK606 Ch imney 8.80 SK770 Soc ket 66.00
SK607 Socket 43.00 SK800A Socket 150.00
SK610 Socket 44.00 SK806 Chimney 30 .80
SK620 Socket 45 .00 SK900 Socket 253 .00
SK620A Socket 50 .50 SK906 Ch imney 44.00

JOHNSON TUBE SOCKETS

124-11 5-2/ SK620A Socket $ 30 .00 124- 113 Bypass Cap. $ 10. 00
124-116/SK630A Socket 40 .00 122-0275-001 Socket

(Fo r 4-250A,4-400A,3-400Z, 10. 00
3- 500Z) 2/$15.00

-------------- ------------- ------------------------ -------- -------------- ---- -------- -----

430pf
470pf
510pf
560pf
620pf
680pf
820pf
1000pf/ .00luf*
1800pf/. 0018uf
2700pf/ .0027uf
1O,000pf/ .Oluf
12, 000pf/. 01 2uf
15,000pf/ .0 15uf
18 ,000pf/.018u f

CH IP CAPACITORS
.Bpf
Ipf
I.lpf
1.4pf
I. 5pf
I.8pf
2.2pf
2.7pf
3.3pf
3.6pf
3.9pf
4.7 pf
5.6pf
6.Bpf
8.2pf

PRICES : I to 10 
II to 50 
51 t o 100 -

IOpf
I2pf
15pf
I8pf
20pf
22pf
24pf
27pf
33pf
39pf
47pf
51 pf
56pf
68pf
82pf

. 99¢

.90¢

.80¢

101 to 1000
1001 &UP

100pf*
110pf
120pf
130pf
150pf
I60pf
180pf
200pf
220pf*
240pf
270pf
300pf
330pf
360pf
390pf

.60¢ * IS A SPEC IAL PRICE:

.35¢
10 f or $7.50
100 for $65.00
1000 for $350.00

--- -- -- -------------------- --- ------------- ----------- ------------------------- ------------
WATKINS JOHNSON WJ -V907: Vo ltage Control led Mi crowave Osc il la tor $110 . 00

Frequency range 3.6 to 4.2GHz, Power ouput , Min. l OdBm typi cal, 8dBm Guaranteed.
Spurious output suppress ion Ha rmon;c (nfo) , mi n. 20dB typica l , In-Band Non-Ha rmon ic, min.
60dB typical, Res idua l FM. pk to pk . Ma x. 5KHz . pu shing factor. Max. 8KHz/V. Pul l ing figure
(1.5: 1 VSWR). Ma x. 60MHz . Tuni ng vol tage range +1 to +1 5volts, Tuning current, Max. -O.lmA.
modu lat ion sens it iv ity range, Max. 120 to 30MHz/V . Input capaci t ance . Max. 100pf. Osc i l l ator
Bias +15 +-0. 05 volts @ 55mA . Max.

Toll Free Number
8000528-0180
(For orders only)
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"TUBES"
TUBES PRICE TUB ES PRICE TU BES PRI CE

2E26 $ 4. 69 5721 $200. 00 8462 $100. 00
2K28 100. 00 5768 85.00 B505A 73.50
3B28 5.00 5B36 100. 00 8533W 92 . 00
3-5002 102.00 5837 100. 00 8560A 55.00
3- 10002/8164 300.00 5861/EC55 110. 00 8560AS 57 .00
3CXIOOOA/8283 200 .00 5876A 15. 00 8608 34.00
3X2500A3 200.00 5B81/6L6 5.00 8624 67 .20
4-65A/8165 45 .00 5894/A 45. 00 8637 38 .00
4-125A/4D2 1 58 .00 5894B 55.00 8647 123 .00
4-250A/5D22 68 .00 6080 10. 00 8737/5894B 55 . 10
4-400A/8438 71.00 6083/AX9909 89.00 8807 1000. 00
4-400C/6775 80.00 6098/6AK6 14.00 8873 260 .00
4- 1000A/8166 300.00 6115/A 100.OD 8874 260 .00
4CS250R 69 .00 6146 6.00 8875 260.00
4X150A/7034 30.00 6146A 6.50 8877 533 .00
4XI50D17035 40 .00 61 46B/8298A 7.50 8908 12 .00
4XI50G 50.00 6146W 14. 00 8916 1500. 00
4X250B 30.00 6159 II. 00 8930/ X6512 45 .00
4CX250B/7203 45 .00 6161 70.00 8950 10.00
4CX250F/7204 45.00 6291 125.00
4CX250FG/8621 55.00 6293 2D .00 6BK4C 5.00
4CX250K/8245 100. 00 6360 4.00 6DQ5 4.00
4CX250R17580W 69 .00 6524 53.00 6FW5 5.00
4CX300A 99.00 6550 7.00 6GE5 5.00
4CX350A/832 1 100. DO 6562/6794A 25.00 6GJ5 5.00
4CX350FJ/8904 100. 00 6693 110.00 6HS5 5.00
4X500A 100. 00 6816 58.00 6J85/6HE5 5.00
4CX600J 300 .00 6832 22 .00 6JB6A 5.00
4CX IOOOA/8168 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 6JS6B 5.00
4CX5000A/8170 400.00 6900 35.00 6JT6A 5.00
4CX10000D/817I 500 .00 6907 55 .00 6KD6 5.00
4CX 15000A/8281 700. 00 6939 15. 00 6K66/EL505 5.50
4E27/ A/5-123A/B 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 6L F6 6.00
KT88 15. 00 7289/3CXIOOA5 34.00 6LQ6 6.00
DX362 35.00 7360 11. 00 6LU8 5.00
OX415 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 "\;E ARE ALSO LOOKING FOR812A 15. 00 7868 4. 00 TU8ES NEW/ USE D ECT."813 38.00 7984 12.00
4624 100.00 8072 55 .00 WE BUY SELL OR TRA DE4665 350. 00 812 1 50.00
555 1A 100. 00 8122 85 .00
5563A 77 . 00 8236 30.00
5675 15.00 8295/ PLl72 300. 00

NOTI CE ALL PR ICES ARE SU8J ECT TO CHANG E WITHOUT NOTI CE II tr t tr tr rrrrr rtrrrrr rrrrr t t l ll li l i t
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••

Toll Free Number

~CifU electr0'UCI800-528-0180
(For orders only)
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TEKTRONIX OSCILLOSCOPES

MODEL 453 Part i ble 50 MHz
Dual Tra ce .

MODEL 453A Portlbll 60 MHz
Du al Trace .

MODEL 454 Port.ble 150 MHz
Dual Tra ce.

MODEl4~A Port.ble 150 MHz
Dual Trace.

MODEL 455 Port.ble 50 MHz
nvar t race.
MODEL 415 Porteble 200 MHz
Oual Trace

MODEL 415A Partible 250 MHz
Dual Trace

MODEL 1514 Storlge Oscilloscope
wi th a 7A 15Aand a 7A15AN 11 AmplIfi er
and a 7BSOT,me Base

MODEL 5110 1 Slorlge Curote Trl cer
wrtti a 177 adapter.

MODEL 51702 Cur~e Trlcer
w lth a 177 adapter

Tektronl~ lab Cart Model 3

PRICE

$1200.00

$1400.00

$1800.00

$2000.00

$1800.00

52640.00

$2940 .00

$3500.00

$3233.00

52796,00

5 316.00

MOD EL 544 50 MHz Sench Scope
with aeA Dual trace

MODEL 543A 33 MHz Bench Scope
with a CA Du al Trace,

HEWLEn PACKARD OSCILLOSCOPES

MODEL 180A Ml ln Frlme.

MODEL 160E Mll in Fr.me.

MODEL 181A MIin Frlme,

MODEl182A Mlln Frlme.

MQDEl183A Ml in Frllme.

MOD EL 180 SERIES PLUG·INS
1801A Dual Trace 50 MHz.

1803A Dlllerentl a!.

1804A Quad Trace 50 MHz

1807A Dual Trace SO MHz

181SA TOR/Sampler wun a 181BA DC to 4
GH,
1821A Time Base & Delay Generator,

1822A Tim e Base & Delay Generator

l B31 A Direct Access 600 MHz, •

1840A Time Base &. Delay Generator'

1841A Time Base &. Delay Generator."
'For 183A Only "II'!!'

$ 650.50

$ 415.50

PRICE

$ 615.00

$ 150.00

$1000.00

5 900.00

$1000.00

5 495.00

s 775.00

$ 195.00

s 375.00

$1SOO.OO

5 495.00

$ 525.00

5 200.00

$ 450.00

$ 615.00

$1200.00

51000.00

$1200.00

$ 750.00

TELEQUIPMENT MODEL 083 OSCI lloscope
Du alTrace Porta ble 50 MHz, With a V4 and S2A Plug·ln

DUMONT MODEL 1062 Oscilloscope

Dual Trace 65 MHz portable.

TEKTRONIX
MODEL RM565 DuelBeem Oscilloscope

10 MHz WIth a JAB Dual Trace and a 3A72 Dual Trace, 51107,50

MODEL 549 Storage Oscilloscope
Bench 50 MHz w,th a CA Dual Trace

$ 412.50

5 722.50
s 637.50
5 812.50
$ 722,50
5 612.50
$1667,50

MODEL 545 30 MHz Bench Scope
wi th a Cn Du al Trace

MODEL 545A 30 MHz Bench Scope
w'th a CA Dual Trace

MODEL 547 50 MHz Bench Scope.
WIth a lA 1Dual Trace
WIth a 1A2 Dual Trace
WIth a lA4 Quad Trace
WIth a 1AS Dif ferentia l
With a lABDilferentlal
or WIth 1 of each above

MODEL 641A Oscilloscope
Bench 100 MHz Wi th a l OA2 Dual Trace

$ 437.50 aoo e u azx t.r-e aese.

ORDERING INSTRUCTIONS
DEFECTIVE MATERIAL: Al l claims for detective material must be made within sixty (60) days after receipt of
parcel. All claims must include the defective material (for testing purposes) , our invoice number, and the date
of purchase. All returns must be packed properly or it wi ll void all warranties,

DELIVERY: Orders are normally shipped within 48 hours after receipt of customer's order. It a part has to be
backordered the customer is notified, Our normal shipping method is via Fi rst Class Mail or UPS depending on
size and weight of the package. On test equipment it is by Air only, FOB shipping point.

FOREIGN ORDERS: All fore ign orders must be prepaid with cashier's check or money order made out in U.S.
Funds. We are sorry but C.O.D. is not available to foreign countries and letters of Credi t are not an acceptable
form of payment either. Further information is avai lable on request.

HOURS: Monday thru Saturday: 8:30 a.m. to 5:00 p.m.

INSURANCE: Please include 25¢ for each additional $1 00.00 over $100.00, United Parcel only.

ORDER FORMS: New order forms are included with each order for your convenience. Additional forms are
available on request.

POSTAGE: Minimum shipping and handling in the US, Canada, and Mexico is $2.50 all other countries is $5.00.
On fore ign orders include 20% sh ipping and handling .

PREPAID ORDERS: Order must be accompanied by a check.

PRICES: Prices are subject to change wi thout not ice.

RESTOCK CHARGE: If parts are returned to MHZ Electronics due to customer error, customer will be held
responsible for all extra fees , will be charged a 15% restocking fee, with the remainder in cred it only. All returns
must have approval.

SALES TAX: Arizona must add 5% sales tax, unless a signed Arizona resale tax card is currently on fil e with
MHZ Electronics . All orders placed by persons outside of Arizona, but delivered to persons in Arizona are sub
ject to the 5% sales tax .

SHORTAGE OR DAMAGE: All claims for shortages or damages must be made wi thin 5 days after receipt of
parce l. Claims must include our invoice number and the date of purchase. Customers which do not noti fy us
within this time period will be held responsible for the entire order as we will consider the order complete.

OUR 800 NUM BER IS STRICTLY FOR ORDERS ONLY
NO INFORMATION WILL BE GIVEN_1-800-528-0180_t=;;;;;;==== ;;;;;;;;;;;;;;;;;;;;;;;;;;;= = = ;;;;;;;;;;;;1
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GENERAL ELECTRI C CO. GUNN DIODE MODEL Y·2187
Freq. Gap (GHZ) 12 10 18. Output (Min.) l00mW, Duly ("to)

CWoTyp. Bias (Vdc) 8.0, Type. Oper. (MAde) 550. Ma~ 'rnees.
(mAde) 1000, Max. Bias (Vdc) 10.0. $39.99

VARIAN GALLIUM ARSEN IDE GUNN DIODES MODEL VSX·9201SS
Freq Coverage 8 to 12.4GHz. Ou tput (MIn.) l00mW, BIas
Voltage (Ma~ .} 1 4 vdc , Bias current (mAde) Operating 550 Typ .
750 Max., Threshold 850Tup. 1000 Ma~ , 539.99

VARI·L Co. Inc. MODEL Ss-AJ AM MODULATOR
Freq Range 60 10 150MC. Insertion Loss lJdB Nominal,
SIgnal Pofllmp_5Qohms Nominal. SIgn al Pori RF Power
+ IOd8m Ma~ . , Modulation Port BW DC to 1KHZ. Modulallon
Port BIas 1ma Nominal. 524.99

FAIRCHILD VHF AND UHF PRESCALER CHIPS

Gain Flatness
Input Power Vdc

mA

AVANTEK CASCADA8LE
MODULAR AMP LIFIERS
Frequency Range
GaIn
No ise Figure
Power Output

HEWLEn PACKARD lNS712 MICROWAVE DIODE
ThiS crooe wIn replace tne M801 01 . lN571 1. 5082·2800.
5082·2835 ect. This wi ll work like a champ in all those
Down Converter projects, 51.50 or 101$10.00

MOTOROLA MHW1172R LOW DISTORTION
WIDEBAND AMPLIFtER MODULE.
Frequency Range: 40 10 300 MHz , Power Gain at 5QMHz
16 6ml n. to 17,4ma~ .• Gain Flatness j: 0,1 Typ , j: 0,2
Ma~ . ca. . DC Supply Voltage - zevoc. RF Voltage Input
+ 70dBmV PRICE $29.99

GENERAL ELECTRI C AA NICADS
Mode I1l41B905HDll-Gl
Pack of 6 'Of $5.00 or 60 Cells, 10 Packs lor $45.00
These may be broken do wn to indiVIdua l cell s.

FREQUENCY SOURCES, INC MODEL MS-74X
MICROWAVE SIGNAL SOURCE
MS·74X: Mechanica ll y Tunab le Frequency Range (MHz) 10630 10
11230 (10,63 to 11.23GHz) Minimum Output Power (mW) 10. Overall
Mu ll lpl ier Rat io 108. Internal Crystal Oscillator Frequenc y Range
(MHz) 98,4 to 104.0. Maximum Input Cur rent (rn A) 400,

The signal source are designed for applications where high stability
and low noise are of prime concern, reese sources utilize tundamen
ta l transistor oscillators witI'! high a coaoar cavi t ies, followed by
broadband stable step recovery diode muutpuees. This de sign
all ows SIngle screw mechanical adjustment of frequency over stae
dard communications band s Broadband sampling cucuus are used
to phase lock tne OSCillator to a I'I lgh stabJf lty reference wh Ich may
be euner an Interna l sell·contalned crystal oscillator. extemat
pri mary standard o r VHF syntheSIzer . ThIS uniqu e technique allows
'or op urmzauon of bo th FM nOIse and long lerm slabl"ty. LIst Pnce
IS 51158.00 (THESE ARE NEW) Our Price -S289.

3.37

3.37

PRICE HEWLETT PACKARD
$ 8.50 MIXERS MODELS 10514A 10514B

8.SO Frequency Range 2MHz 10 500MC 2MHz 10
15.50 5OO...C
15.50 InputlQulput Frequency L & R 200KHz to 200KHz to
12.30 5OO"'C 5OO"'C

X DC to 500MC DC 10 500MC
SO.OO M'~'H ConverS Ion Loss (AI 70B 7dB
15.40 (B, OdB OdB

No.se Perlormance (SSB) (A) 7dB 7dB
(B, OdB OdB
PRICE $49.99 PRICE $3999

5.00

UT0-511
5 10500 MHz
150B
2.3dB to 3dB
- 2dB to
- 3dB
IdB
+15
10
$75.00

Model UTO·504
5to 500 MHz
OdB
1108
+ 17dB

IdB

+"
100
$7000 PRIC EPRjCE

350MC s tescarer divide by 10/11
)SOMC Prescater divide by 516
650MC Presca ler d ivide by 10111

650MC Prescateed iv ide by 516
UHF Presceter 750MC D Type Flip Flop
lGHz Counler Divide by 4
(Regular pr ice $75.00)
Higl'! Speed Dual 514 Inpul NOINOAGale
Presellab le High Speed Decade/B inary
Counler used witI'! tne llC90J91 or tne
95H9OI91 Presca ter can divide by 100.
(Signetics)
Th is cl'!ip is the same as a MOlorola
MC4024/4324 Dua l TIL VOllage Control
Mull ivibra tor .
This chip is the same as a Mol o rOla
MC4044/4344 Phase Frequency Detector.

95H90DC
95H9tOC
l1C90OC
11C91DC
l1C06DC
l1G05DC

l1C24OC

llC01 FC
82S90

l1C44DC

ORDERING INSTRUCTIONS
TERMS: DOM ESTIC: Prepa id. C.O.D. or Cred it Card

FOREIGN : Prepa id only, U.S. Funds-money order or cashier's check only.

C.O.D.: Acceptab le by te lephone or mail. Payment f rom customer will be by cash, money order or cashier's
check. We are sorry but we cannot accept personal checks for C.O.D.'s.
CONFIRMING ORDERS: We would prefer th at confi rming orders not be sent after a te lephone order has been
placed. If company poli cy necessitates a con fi rming o rder, plea se mark " CONFIRMING" boldly on the order.
If problems or duplicate shipments occur due to an order whic h is not properly marked, cus tomers w ill be
held responsible for any charges incurred, plus a 15% restock c harge on returned parts .

CREDIT CARDS: WE ACCEPT MASTERCARD VISA AND AMERICAN EXPRESS.
DATA SHEETS: When we have data sheets in stock on devices we do supply them with the order.

electroruc-'i Toll Free Number
800·528·0180
(For orders only)

(602) 242·3037
(602) 242·8916

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015

VISA
,

-~

master charge'... ,,_ c_
•
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Pow. r.

Di'play
Tim. b....

Th. CT·90 i . the most .e,ulilc, f••lur. pocked counter nail.blt for I...
thanS lOO ,OO! Ad..""edde, ign f,,'~re. include; thr... ",l."uble gl "' l ime..
nine diJiu. pte indicator and. unique di.pl.~ hold funcliOfI whi.ch hoId. tho
di.ployed counl atler the inpu' ' ;Plal i. removed:' AI.", alOm Hz TCXO time
hlse i ed which enable....~ •• ro boat c.librahon checks agaiM! WWV.
Optio lIy; an inte rnlllnicad balte ry p i C.... I tem . llim. bas. input and M icro-

pow high ' lability cry.tal oven time base • ..., ...ilabl•. The CT-90.
p"rformanc. you con counl Oft!

9 DIGITS 600 MHz $129 95
SPEC IFICATIONS: WIRED
Range: 20 Hz 10600 MH.
SensitivitY' Less than 10 M V 10 I ~O MH.

Leu thin 50 MV \0 500 MHz
R~",lul io", 0,1 H«IO MHl flI\ie)

1.0 H. (60 MHz 'lJ\&e)
10.0 Hz (bOO MHz ''''g")
9 diJi lS O,4" LED
S......anJ. IO.OOO mHl, 1.0 ppm W-4Q'c.
Oplional Micro-power o.en-O .I ppm 2O-40°C
~1 5 VAC @ 250 ma

~
0 .. . _ ' ,. .., .' " "
("fOOhOO.." ..

"." ",'"M- ' AC' .0_. ''''
or, N K.. .... · AC

""-,.n..... ".,
OV I....~ ..... o..._..... .."
E.....,._ ..~ _ ".,

7 DIGITS 525 MHz
SPECIF ICATI ONS:

84,95
3,9S

12,9S

$99.95
PRICES:
CT-70 wired, I y.arwarronty
CT-70 K i~ 90 day pan. war·
ranty
ACI AC adapler
IIP-I Nicad pack + AC
adapt.r/char••r

$99~IRED
The CT-70 bt. aII.. \he pric. barri.r on lab q....lity frequency count....

lkluI. feature. ouch thre e frequ.ncy ron••a _.ach with pr.. amplific.t;on,
dual ...l.etabl...t. lim anod . 01. activity inodi<.lion make m."u ,"m.nlO a
.nap, The wide freq...nc~ rans••nobl•• ~ou to accural.l~ mea." re .ignal.

from aud;o thTll UHF ",ith 1.0 wm accurlC~ ' that'. ,OOO I%! The CT-70 i.
th. an. w.r to all your me.,,, rement needa, in th. field, lab or hom . hock.

20 H<l0 525 MHz
u " than SO MY 10 150 MHz
u .. than 150 MY to SOO MHz
1.0 Hz (5 MHz ran..)
10,0 Hz (50 MHz ran..)
100.0 Hz 1500 MHz ran..,)
7 di. iuO '" LED
1.0 ppm TCXO 2O--4O°C
12 YAC fit 250 rna

Di.play
Tim.b....
Pow.r.

,",,<
Sen.itivily:

~I
~ 7 DIGITS 500 MHz $79 95

WIRED

Di.ploy
Tim. bas",
Po_r.

PRICES<
MINI- 100 wir. d, 1 y•• r
warran'y
AC-Z Ac adapt.r fot MIN I·
H'"
II P-Z Nicad pod and AC
adapt.rlchar•• r

S79.95

3.95

12.9S

Her.' . a bandy, ..,n.ral pu",.,.. count.r tha, provid.. moot coun'.r
functions alan unbeli. vabl. price, The MINl-IOO do..n·1 have lbe full

fr"'luency TOIl• • or inpul impedone. q""litie. found in hi&h<r pric. unilS, hu'
for b.,ic RF . ipal me..ur.m....t.. il can't be beat Accura~m ur.menU
can be made from I MHz allth. way up10500 MHz with <Icell.n' n.i'ivi'y
throujhou' th. ron••, and lbe 'wo JO'. tim.a Ie' you ..Iect ,he re.ul"tion
deaired. Add \he nicad pack option and \he MINI-loo mall•• an ideal addition
'" your tool ho I for" it>- 'h&- fi.ld" freq...nc~ checks and repair..

S PECI FICATIO NS<
Ran,;e: I MHz '0500 MHz
SeM;tivill" u .. than 2S MY
R. aolu' io", I00 Hz (slow JO'.)

1.0 KHz (fut.a..)
7 di.its, 0.4" LE D
2.0 P!'m 2O-4O"C
5 VDC {j; 200 ma

DIGITAL MULTIMETER $99 ~IRED

29.95

119,95
149S

SIS9.9S

10 MelOhmo, DC! AC vol..
o 1% basic DC Volll

4 'C cell.

0. 1uA to 2,0 Amp$, 5 ronl.'
0,1 oI1m11020 Metohm.. 6 ..n...

PR ICES:
CT-SO wired, I yearwarronty
CT·SO Ki~ 90 day pam
warranly
SA-I. receiver adapter kil
SA-I wi..dandpro-~
me<! (...nd copy of receiver
.chematic)

~_oc

R..i.anc",
Inpu'
i"'pedone",
Accuracy.
Pow.c

SPECIF ICATIO N S:
DC/ACvolt" lOOnY to I KY. 5 ron...
OC/AC

$159~IRED

Th. [lM·700 off.... prol"''''n.1 'lua,!ny perl";'",.nce >l • hoM."is' price.
Fu'ur.. ,nclude; 26 differ",,' ran_ and ~ functioN, .n arr. nll<d ,n •
<onv"",,,,,', .,..V '0 u... form••. M•••u..."..... or. disployedon. 1.,iI" 3'';
~" I; onoh LED ,••dou, whh au,~ dKlmaJ p1.ctm.n" au.om>lie
rol.. irv.""''''''11' indlC" 'on and o~.. lood",otKf,on up '0 IZ ~O vol.. <Xl .11
<an"",. "'.~on~ it ~irfU.lIy !IOUf-proof' Th. DM· 700 look>iI''''',' hond"om<.
J'" N.d , 'u....-J AIlS c.... w,u. <ufl~""'"" r...TO.... hl••il, ...,1 mak<. ir . "
id...1.ddi""n ,,, .nv ,hop19,95

2.9S

79.95
3.9S

S99 95

SPECi f iCATIONS;

Range: 20 Hz 10 600 MHz TlleCT.SOi.av.<$olil.lobbenchcounterth.' willm•.,ureup ,0600 MHz
Sen.ilivill" u .. Ihan 25 mv 10 ISO MHz with 8 digil precision. And, Of>< of i.. be.t fea'u,," i. \he Receiv. f ..quency

u .. 'hon I SO mv 10600 MHz Adopter. wh;ch tum. ,he cr.W in'o a dilial ..a<!oul (or ony r.ceiv.r, The
Resolu' ion: :~OH~~~:~Z~;';~~.., ) adapt.. is eaSi ly,pro.ra""".d (or . ny ceiver and a .impleconne(:\ion to th.

8 digits 0.• " LED ....,eiv.... YfO .. all that '''~ni red for , Addinllbe ""'Olvoradapt... in DO
2.0 ppm 2O-- 4ifC way limits th. operation of th. CT-50, ,he adap ter can 1>0 """voniontly
110 YAC or 12 YDC . witched on or off. Th. CT-50, • count., Ihat can work <!ouble-du,~

Di.play
Tim. base:
Power.

8 DIGITS 600 MHz

PRICE S:
DM-700wim;l, 1y_wortV1lY
DM-100 Ki~ 90 day pona
w.rranl ~

ACI. AC adaptor
Bp·3, Nicod p.d + AC
adoplerlchar•• r
MP-1. Probe kil

AU DIO SCALER ACCESSORIES COUNTER PREAMP

ramsay alaclmnic'5, inc. ""'" E3
2575 Baird Rd. Penf ield, NY 14526 ... 62

..

f or hijh r..ululion .udiomea.u...m.n' .. mullipli••
UP ,n fr"'lu.ncy.

• 0 ..... for PL ton••
• Multiplie. by 10 or 100
• 0.01 Hz ...solulion!

S29,95 Ki,

TeI..copic whip ant.nna - BNC pI UIl, . ,
High impedance probe, lip l loaditIJ .
Low po.. probe, fur audio m•• sur. m. n,. .
Dim;t probe, . eneral pn",.,.. " ....
Tih bai~ for CT 70, 90, MIN I- lOO , .. ... ,
Color bu"" calibration "" i~ calibro",. cou nle.

o• • in,1 color TY . iJllal . . .

PHONE ORDERS
CAL L 716-586-3950

...... s 7,95
IS,9 S
IS,9S
129S
3.95

14.95

For "'...u"n~ <>"""'c1~ "-<ok " ~n.l , from 10 '0 I.OC(I
MHl , Sm.ll Ott<. I"'''' .......-J hv plu~ ".n,f",meT·induJ"J

• Fl•• 25 db pin
• BNC Co",,"ctors
• Oreal for .niffinl Rf wiu. pi<:k-up loop

S34,95 Kit S<l4.9S Wired
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o\A\.- YOUR - 0E4t

TRADE IN
TRADE YOUR EQUIPMENT ON

NEW or USED

CALL TOLL·FREE
1·800·325·3636

FOR THE BEST DEAL ON:

YAESU ICOM HAL

/ /

KENWOOD SWAN

•
/

TEN-TEC INFO-TECH

DRAKE

/

COWNS

1/ /
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SOCIAL EVENTS
from page 78

City Pari< A........... New Orleans LA 10119

~~II!i,

FLAGSTAFF I4l
JUL »AUG I

The Amateu. Radio CoufIC.Il ot ....12()NI

w oll hold its 32nd annual n.amt.., f rom July

JO through August " 1982. at ,roe Fan lut
""I' F."gtOUnd$. just. t_ moles _ In of
~. FlaQst.1t 14l. Y""". ...111 be lhouwnds
of doU.... in ptlZH. ompOO'flCl XYL aelMt-.
• s wap'''', • It.nemolle< hunt. apeakeos.
ton..m.. . ...aJda, ,,>hobo'.. and .<1Ietts,...
...." on Fridlly and SlIlurdlly "'lI"Il. Ove<.
nigh' camPIng 1":: " " "" will be a.aililble
lalli-in on '.7_8J'011~.21O For 'urther in

lo'mahon, COfl'aC! Wm. 0 11.'" G"tty.
W7WGW. .t3lll N 315' '''__. Pl'loem. 14l
85011, Of ea" fll(l2)-24&0200 .

KINGSFORD MI
JUL 31·AUO 1

11'Mt M ic;h -A<:on ARC w ill hold the ).tI ll

aMu_l UP Ham!es! on S.'u,day. July 31,

and Sullday, Augual I, 1982. a t IIwl Dicki...
son County A,mory on M ·ll!'>, K' l'IgsIOt" loll.

Tlck",••r" S2 ,~ at \tie doot (no advane"
sales) and 'egistration will beg,n at 9:00

amon bol h <IllY'· The<e w ill be prizes, 'am
ity actiYi li,,'. and. S.turday nighl ban.

QUOIt AdYllIlC" banq o" 1 ."."rv.lion. ..e
n&eded . I"ce aea llng la limlled. PI"nty 0 '
I.ee pa.~ l n g will be ava,l a bl". Ta lk·l" on
146 .25/.85 a" d ,3922, For , ....,M . I,,'o .ma
' 10" , w.ile UPHAMFEST-82, Ire Enl B.e l·
Iu"g Avenue, Kl" g " o.d "II 0 801 ,

AN GOLA IN
AUG 1

The Sleuben Cou"ly Rad IOAmate ..... will
hold the 24th e nnual FM Pic nic a nd Ham·
le.I o n Sunday, Aug uSI I, 1982, el C.ooked
Lak e , A"gola IN, Admlulo" is $2,50, The.e
will be p,lze., p,cnic,st yle BBO chic ke", in,
. ide lable. lor e xh'bitor. a nd verxlo's. and
"""mlghl c amping. (A 'e<l WIll be cha.ll"d
by CO\In ly pa.~ ) Tal~· in OIl 14652 and
' ''7.8'121.

PITTSBURGH P...
...UG 1

The ..51h a" n...al SolIIIl Hlil. B.as.
Pounders and Mod uliltor S Ha m'eSl will be
held OIl Aug .... t 1. 1982. "0m 10:00 a m 10
" :00 pm, al so... lll campu. , Comm...",'Y
College of "' "lltQlle ny eo...",y , Pill.bu,gh
P.... "'d mlSS!Ol'l os $2 00 or J 'or $5 00,
Ther. w," be compul",. OSCAR. and ATV
demon.tra liOna. a. w,,11 n. IIflO m.. r~el.

T.. I~·I" Of'l 10&6.131 ,13 .nd10&652. For lu.
'''''' In'orm.tl()fl. coolac' And._ L. Pa .o
W...3PBO, 1m Schautl l.. Ofl"'. Weal
Home. tead PA 15120

BELVlDERE IL
. 00 ,

The Big Tl'luode< ARC wlll l'lC*l lfa annual
ham'", Of'l SunlHY. August 1, 1982, ., lhe
Boone COunty F"'lltOUtldS. Roul. 16, BeM
de<e IL AdrrMsaoon is $2 ,00 in aav.oce and
S250 .,11", ~Ie A'.., w,11be charged 'or
&-looI l. _ and II..... w,lI be indootapece

....,1abIe I" ' '''' e . r"bol bu,l(jirog, as wel l as
outdoor apace on ".ppel'a · row . Sellers

willbe .bIe '0 MIl UP Sal ...rday-mrog or al
700 am Of'l SuflClay. F_l...... w,1l lnc.ude
door prues. a ma,n PNe, fOOd, and "'fftSI\-
150 73MagaZine . July. 1982

menta, campirog will be .v.ilable on Sal...r
day IMlfllog (Ihere ....iII be .. c rwge lor .~

lfic, ly). Tal~-in Of'l 10&6.52 and "'7.9751
'''7.375. For I ...rther lntormalion or lic~"IS.

SoMId an SASE 10Jifn Gnmsby. " '8 ae.con
Onve, IleMde<fl IL 61008.

LEVE U.AND rx
' 00 ,

T"" Hoc~1eyCounty Ama.""r RadioC....b
..nd ' '''' Nortllweal T"xas E..-gency ~
wilt_""',, 17th ..n.......1pjc;nicand a wap
...., O/l Sunday. AUOU" I , 1982, t>eg,nnoog
al 8.00 ..m a t lhe city pari< illl.evelland TX

Thi• ...",t is lor If'" ""'"'' lamlly. Bn rog
\'OU,own pocnic basl<el 'or lunch "'12:30,A
tw<>-meter FM traf'lSCeiYer is lhe gr.nd
pol". A $3 ,00 'egiSlra.tlOfl is rBQtHI5led bul
not fflQu"ed. TlIete ....iII be . w..PP;rog all <lay,
with tables plooi<led. Tal~-In on .281.88,

GLEN MI
'00 ,

The Blae!< River Amateu. RadiO Club w,1I
t>okI lhe 29111 a nnu..1so...lllweflle<tl Moeh~

oan VHF PiCnic on Sunda y, AuguSl 1. 1982,
a,.heW..., SlOe County Pari< .....r GIen Mt
(T.ke e. il 30 'rom 1_196 a nd loIlow the
Slg"S,j There will be . ....immiog.• play·
ground, a small Ilea mar1o.e l, a nd doOI
prizes. There is no food ava,l..ble al the
pa.rI<, SO bring you. own picniC I>.a.~et Reg-
i.t ralion is $1.00. For addiliO/la.1 In'orm.
1I0000, conlacI Ed Akletman Kl8Z, RR ' 2, Bo.
« , Lawrence "I I "9{l6o(.

POMON... CA
...UG 7

The Tri-Counly Ama.teu. Radio Associ.·
lion ""II hoid il. annual hamlesllplcnic OIl

Sa.tU'day, Augus l 7, 1982, ltom 1:00 am to
, ,00 pm, al the Los Ange le. eou,,' y Fai r·
ll,o unds, Pomona CA. Ail bu yer., se ll e.s,
and COmpule'bulfs a.e welcome,The'e "'il l
be prizes, exhibits, and .el re.htn9nl •. Tal~.

i" on 1046.0251.62!>. For mOle in'ormalion,
write to TCARA Hamlesl Cha.lrman 'NflELZ,
PO 80. '''2, Pomona CA 91769.

JACKSONVILLE FL
AUG 7..e

The Greale< Jac~aonvil!e Haml"", A. $O
ciahon will t>okI lhe a nnual J~~.orlYl l le

HamleS! a.nd Northern Florida. ARRL Con
oenhOf'l O/l AuguS! 7.a, 1982. a.t lhe Orange
Park K""....I Club, Ioca led near lhe inl..·
HCI'Ofl at 1-295 a.nd lIS 17 iUS! soulh of
J~~aonvi'!e. Advance "'llISI' .. , ion i. $3.50
..nd i. ..va,labIe lrom Rol>ef1 J. Gulll"ll
W2KGI. 1249 Cape CIwIf\eS A__, AI"''''
loe Beacll FLJ22J3. Reg,s l,allOfl a. Ille door
IS $4.00. T.... FCC wm adm.niale< amaleur
a.n<l commercial radIO operator ••am. O/l
FflClay , AuguS! 6U\ at lhe haml"", llit• .
Those wishirog 10 t"'e lhe e xams should ap
ply 10 lhe Allanla. FCC oIlic. as iKlOIl as
PO$$ible. SWllp I..blea a.re $12.00 per lable
lor both <lays (no one-day lallleS) and lable
.--.atlOfls. as well as _ ance rfllll.I••
loon., a .e a v..,I..bItl I.om Aflf!y But10n
NX.fG, 5101 You"i. Road , JacksonYl l\e FL
32218, A lu ll aIale 01 programs is ae:!>eoQ.

uled, . Iong WIIIl rr-I,oga 01 atalew;"., and

"'lliorlal MI. ..nd Ofg.aninIhORS. pIuS earn
pe l'llOflS includiog .. ral>l>ll ......l.nd t)ileup

conl...t The ~uartefS Molal I. ''''' Besl
W""l""" Firsl Nat ional lnn jual acrou lrom
.he hamf"".. Special ,.,ea may be 0bI..fle<l

by writirog 10 JIm ca"held K.D4CG, 996

[)osIoe Clrcle.Orange Pa.~ FL32073. Talk-In
Ofl 1.f6,16/,16 end 1046.07/.67.

SAU K RAP'D S MN
AU G e

The SI Cloud RadIO Club wiil hold its
a nnual ham'e.' on Sunda y, Augusl 8.
1982. '.o m 8:30 am 10 4 .00 pm, a l lhe Sau~

Rapid. MU"'e ,pa l Pa.'~, Sau~ Ra pId s "IN
Talk·,n Of'l 1.f6,J.fI~ For mo,e Inlorma 
tlO". contacl M,~e Lynch . 2115-1.1 SI.eel ,
St ClOud "I N 56JOI. or can t612}.2!i1·2297.

MONTGOMERYV.LLE P...
.00 .

The Mid-Allantic Amal.,...,. Radio Clull . ...
nounc.- ilS .nnual J . B. M. Haml"", 10 be
held O/l Sunday, Augu.1 e, 1982, . rom !X:O
am 10 "00 pm, r";n or atune. Tai loa-te se'UP
begins.' 800 am. Located • • lhe Raule J09
O<tve-lfl tt...aler, 11.f mile north of Roule 63.
Yont\lOi l. , " ' ''', PA (6 miles north o . I....
Fort Wuh"'lflO/l ifllen;:l'lange o l lhe f't!Ior'In.
sytw-..... TumpoI<ej. Adfn.Qion: S2.5O, WlIIl
$1.00 aoo,,1lltW 'or eacI'l lallgal" spa.ce
Nof>.IIOer'IMd XYLa and children admined
Itee. Ample parIIirog, retreal>menl$, , ..flies.
door prtzw, and _ T......... on WBJ.IOEJ'l
1l"7.661,06l or 1016.52 simple'. For tunheo' i...
tormallOfl. ....it. lhe club, PO 80. 352.
V,I'.nov. PA 19O!16,

T"'COM"'W A
AUG 1..15

The RlId lo Club 01 Tacom.. w,1I fK>ld
H. m f. i, 82 on Aug uat " ,15, 1982 , a t lhe
p..ei he Lu lllera" U"ivers"y campu., Ta.·
coma WA. RegISl'.t'O/l i. 55 .00.nd d ,,, ,,,,,r
is $7,50 , ACliv" ,e. will include t&Ch nlca l
sem,n••• , • tie. ma.r~e., commercial
boolll', a n ARRL fTIfl9llng. a ,e peale, 'a.
rum, a VHF I wea ~ . nd tune cllnle. p'izes.
reffle•.•nd a loggers' brea~la.1. Tal~·i n

on 147.861,28. Fo. mo.e in'ormalio", cce
fllcl Grace Tellzel AD7S , 701 So. t2Ot h,Ta·
coma WA 9844" , or phone (206~56"·83.f7 ,

WILMINGTON DE
AUG 1S

The sevenlh . nnual Ne w Delmarva Ham
feat will be hel d o n Sund..y, August 15,
1982, ' . om 8:00 am to 4:00 pm at Giorylllnd
Pa' i< . Bea, OE 15 mile . lOulh 01 Wlimlng·
Ion), Admiss ion Is 52,25 1n a.dvance, 52,75al
tile gSle. Taiigall"g i. $3,50, Lim ited table .
will be available uf\de, lhe pav ilion, bu l
bring you' Ow" 10 be .ure. Food a nd d r i,,~s

will be ava ilable. Firsl p'ize Is a.n Alan~

Home Video Ga me System. hl~·i n on .52
and .131.53. For more Inlo rmalio n a nd a
ma p. Il8nd a.n SASE 10 Stephen Momot
KJHBP, ' " 8lIlS1lm Road. WifmlnglOll DE
19E1O.f. For adv a.nc" tic!<ela. make cMcks
pa.yable 10 Delma.rva. Ha.mfn t. Inc.

TIOG A COUNTY PA
...UG 21

The Tioga eo...nly PA ARC 61h Annual
Amal"'" RadIO Ham 'n. w,1I be held O/lsal
urday ,AuguSl21 , 1962, fromlllOOlO 1600a.
......... IocallOfl a.1 latand P.. rI<. jusl 011 lIS
At" 15, BJoaar>u.rg PA Tr-e ....ill be .. flea.
mar~.1. '00d. h.. camp<ng. an ..ucllOfl. ..n
HIT door ",oze, etc, Talk_in on .190 9 and
.52. For more intOlmallOfl or advance loe~

et., wn le Tioga Co. ARC, PO eo_56, l01I.....
1191<I PA 16933, 01 conlact Paul Sando
KC2Al, 808 Reynolds SI'8'8I. Elm".. NY
149()4 on . 1 ~.19 or 961.36

MARYSVILLE OH
...UG 21·22

The U",on Counly Ama.l"" r Rad IO Club
w,11hold lhe Ma.ry. ville Ha ml" . 1Ofl Satu r
day eflernoon and .. 11 day Sunday, Aug uSI
21·22. 1ll62. 1111M IlIi,g.ound in Ma rySVIlle
(Ma. CoIumbu') OH. Adm 'SSlOn ,a $2.00
In .dvance 01 $3.00.' 1M gale . Flea mar·

ke l space is $1,00 , Food, beve ,age . , and
free ove"'ig hl camp,ng. mov,es, . nd pop
co", will be ava ila.ble . Fealu red on Salu r·
da y niglll will be a. I.ee square d.nce Iwith
a live ba.ndl loilowed by • big counlry
b,ea~'a.sl ava ila ble a ll ",gill , 0001 prizee.
ladie.· prog, am., a nd ARRL. FCC , and
MA RS meel ,ng. will be 'ea lu' ed on SUfi
day. Ta l~· i n Ofl 1.f6 52 a nd 147.99139 FOI
additional In'o.ma.lion. w"le UC"'RC,
13613 US 36, Marysvill" OH 4J040. or call
15 1~68

ST. CHARLES IL
. 00 22

The Fo x Ri_ Radio leeg.... will I'Ioel Ifle
ltliflOi. SIa.te ARRt. Conver>loon ill conjUI'IC
lion w,tll it . a nn""" ....mlllSl. 1)011'1 10 be
held OIl Augu. ' 22. 1982, lrom 800 am 10
..00 pm, .., lhe K_ County Fa>rground...
St, CI\arIea IL TICket ...e52.oo in ad••nc.
8fld U OO ., ,'''' gale. For aavance licI<eta.
SoMId an SASE 10 J. Oubeck KA9HOY, 13t2
Bluebell Lane, Bal ...,. Il 6O!'>10. T!lefe w,11
be c:ornn-Cial e .Il'bot$,. ' lea market , con
lesl$, demOnStratiOn... 'orums. "'lZ..... and
hot lood. T.Ik~" ce t 0&6,901 , b llibolOfS, deal
ers. .nd v",odoo. should conlae:t G R,laety
WD9G1G. 736 FellOwS 51.eel. St. CI'IarIes IL
60174.

WENTZVILLE MO
...UG 22

The 51. Charles Am. ,e u' R1Otlio Club,
'nc.. wilt I'IoId Ha ml" S! 82 Of'l AuguS! 22.
1982. a l Ihe Wenlzville CommunIty Cer>
ler, Wenuville MO. Tic~el ' In advane..,.
51.00 eac h or 4 lor $3.00: .l lM door, ' M Y
a 'e $1.50 each 0'" for $5.00. Ad mln lon la
$'-00 per c..r. Tl'le ' e will be p,lz"., eee
tests. a fle a ma..~et. 'ood, a.nd .. " eeecr
Honed e.h ibitio n. bui ldings. For lickel.,
molel a nd eamping in'o,mallOn, p.ile
11.,s. dea le . ,eae,va llon., ele ., "' ''le
SCARe Ha mlesl 82, c/o Mike Me C•• nn
WOOGSY. 2!i Elm SI.eel, St Pelers "10
63376.

SEWELL NJ
AUG 2ll

The Glouceste. County Ama.teur Radio
Club will hoid ne fourth a.nnu a i GCARC
HamlComplesl o n Sund a.y Augu at 29,
1982, I,o m 8;00 a m to 3:00 pm a t lha
GiouceSler Co unly Colle-ge, lanya'd Road,
Se",ell NJ. Tlc~eta are $2,00 In M va.nce
and $2 .50 allhe door. The laHgalers ' and
dea lers' cha rge is 56.00 a nd I"cludes one
hee adm iss ion . Ooora wlil ope" a l 7:ooem
'Of . e t up. The.e will be spe. U,., . em, ·
na,., conle.ts. FCC exams, ."d prize., on·
cludong a RadiO Shllc ~ TRS--110 compule<
a nd a Yaesu FT-208 R. T. I~· i n on 1.f6,52
and 141.76/.18. For more inlorm.lion, cOn·
lacl GCARC Ha.m'e.' Commlll"", PO eo.
310, Pilman NJ 09017, or pllone tElO9l--"56
0500 o r (609).3J8..f341 (day.) or (609)..e29

206-4 (evening.).

BUTI ER PA
5 EP 12

The Bu. .... CounIY Ama t.,...,. RadIO AMO
ela lion wilt I'IOId ilS """"11'Iam'es.Of'l Sun
day, Seplembef 12, 1982. Irom!X:O am 10
" 00 pm, . tlhe Butlet Farmsnow G,ounds
a l Roe A,rport. Butlet PI\.. Fry.in • • Butlet

Farrns.l>ow AIrport. AdmiSSlOf1 " • $1.000»
nalion 8fld childr"" uode< 12 ....ill be adml1
led "ee. 00en'Hg1l. campers are .. el ell"'"
and food and re''"'''"''''''' w,U be .....~
able. T!lefe will be an indoor Ilea market
(.."odoo apace will be $3.00 per 6-'001 t1lblel.
a Iree outside lIN """"et, I... parl<irog (i...
chld,ng lor lhe ....ndic.pped}, ..nd pnzea.1n
cludirog .. Keo ,wood TS--83O$ HF t,.......,;_.
Ta. I~_in O/l 1"7.9&.36. .52. and 1..7.lW2" For
illddillOflal inlormatlOfl, conlac1 LeigI'lIO/l
Fetlnel l. Crealmon' Ome. RO IS. Butlet PA
16001, or pI'IOf\e (.f121-58&-9822.
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BIT "0" BYTE
P.O. BOI609n

SUIlIl~Y.'"CA 940Bll

m< ." Hc.' ,, ot"_' "_"" '"''''' 'u'"" II''''''0 '' .O"" ..hlng of
In'..o" 10"'" ....1 '. '00 o_p..,,'... d'''II m. 0 ""'0, I"" II 001
,"" 10_ " "" CO Icon 0"" 0'" It on I<l '0"

T I>'ICO' ",oy chongo .." """, not ,,"
Pl OROERS ..',,, 0""""" '" <"'lu"", ' 0-

AU f'<oce , Incl""" SI"PI" ">l a "<l T., '" ,... 0 S."
Al" OlSM oro WARRIV<T EDog.'"'' "'.,."., ""OC" '0' \10
00,. I'om 0010 o' "'''e"....
i1 t 5 lIo ,<'1<" Do...tto" aoft "",'''-''", Cen,.. ",,, n' '''e,ng
"mg, Joo"'" ond P"'h" 00. ·...""
r"., ARf TOI' Qual ,', . "" u_ b, ,... """ ...,. """ , ••
• W to< 10 d ,., ."• • ", $2.10 _ " '0' , ho , ''SO 20 20 ' 0 100

"''' '''$2 ~ _''

msvv tec " 'GI< RES LIGHT!'EN_W"" """"oro. 1115.00

13116K AU' CARD lor 'M APPLE I ~ _ ,

a" RE BOARD . S3CIJXI
Th.. cord., c","oot,b 'tn on, " <>go. go 'V"_ '"'ove'
.01>"".,,11 <.'·Fo<t,.n t<

1.IP...ODLE· p..o,l"P,E t>< ,ng. 'M go"",~.. PO" OIJI I".
co",on,on, loc al ",<\. Fo< 0<>1,. W_~

(51 .....mc KEYBOARD . "urn."" ' 0 ' pad I~.' ()I """ " , ' "

,no opp'. '.,00" 0. Fo< ont' .oo
lk>t" p'''''",,'' . ,. I,,,,,, S¢oJ' ,n C., A..ON''' " G","o oM
Odvo,, '_ on 5o~Ta.. mag""oo 1o, ..PP.....nod cO' 'l' • 00
d.y ... ".rt"
If;IR"' '''PISK·32Qby "" <>n, J2Oi<. 01 ram. ' hoI """,. 0'" 2 d iS>
01 prog r."" , OOS & o."e Ol 1 • <ompal'bla. ba"", bac ' uo,
,"" '''''''''''''an',d' . ..., "" 00_ f,om yO<;I _ .. I, +, "it
'd'",,'OO<! >n '-'on ToI. Sugges'''' ~"'. 11115.00 M, Pr", .
11 :125.00

F Ul l ."'" , WA VE - Au B."".. Au, o m. ,,< SO loo"o"
w" h • •o,.n H,.Q T•• o'. 3 Moo. .. . Al l • • " ' UOOO",".
G' " uM ", ~", "'"U",. HEAVY Doubt...." • • • m ....
"" " ", "'um IO wa , ' 0<"""' H I S T RE NG T H rtBER 
GL ASS TU BING O VE R ·AL l . NO W O BBLY r u-
MP Y TR PS · NO U NSIGHT LY cc ... MP S "~.o .o
S.m. a' ' h • ... , up • V4' _ T, • •• "",oan ..... .
You <0" u,." '" a • It . •• . B.oo,.... N. ,ono" .. w ",
"0... , .., .. " ... ~. H,. P ow .. "'ll Dr.,,"," O X An .
'0""'. FOR AP ...RT ME NT S . RO W HOUStS , MO ,
Bil E HO MES . CO NDOS . t< """ I",,,,," .oa«
a n" " • • , .... .... n « .. M A NOAT O RY! In" .n' ''O,''.
l"-....,..n. moU"' ('"<'u.'" U....0" 0. W"'"o'" ,.......
(..<..... , rAil .n.'. '00' "-"', . E . ". lC O M Pl t TEl Y
PRETUNEO _ NO "'OJ UST ME NT s NH OEO t VE RI
NO TU NER "' H O EO 0 . .. .... 8.0. ' (" «0' flO
mol.. . 4 0 0 KC) S WR ._, '0 2.' ., 8."" ......S' u".
S 023 9'G""O<"" _ 5 0 Ghm ,'" atI, ""ath R G5BU 
RG flU •• • _ •. M. " h• • ALL MAKE S T RA NSCIEII 
ERS . 2000 W. " PEP. <n. ", pow". S"'"O • • _ PR E '
PA ID IN USA. ,0,,,.,,,,,,,•• i" 10 m". u'''Q On"
'" ,. w.......,. WEAT H EA P R O O n

No,· AVT 8 0 . 1O - 5 8.""_ 2f '1f" _ $ 119 .9 5
N" ._ AvT 4 0,' 0 _ 4 8 . n. _ ' 9 '3 - _ $' 2 9.95
No.· ...IIT20 _IO_ 3 8 .n" - 11',,' - $99.9 5
S ENO F Ull P RICE FOR PP OEl IN USA (C••a••
i , $ 5 .00 .xt,. f ", ."...go, <'....... Cu", o", . a ' e,),.
""', .u""o illS"' , MA S TE R CARO 0' AMERIC AN
EXPRE SS . Go.a N" m" . , on. E• . da' a P h ' . 3 0 6 .
236_ 5 3 3 3 9 ...M _6PM w.._d. " . W . .... I" 2 .3

da.. . P"" . , .. ", ,.<, ..... 00 "'0", NOw
"' ND S ...IIE A. -'"'0""" Gu.,,""."'O" ye ..

&' · 10 "a, "'on., b.cO' ''.1. 'f •• ,...""" .. n.,. candi'
. ,on . F". ln ' .--80

, wE STERN ELECTRO NICS
D••, ...1 · 1 K. .."., N. b" 681347

ALL BAND TRAP
VERTICAL ANTENNAS!DIGITAL DISPLAY

",o,a, OI S","'- -NEW YAESU CONVERTEq FOR FTlO
FR101 TS520 TS9OO. PLUG INTO EXTER·
NAL VFO JACK AND GO 5 ACTIVE DIG •
TO 10HZ. REAR PANEL 10HZ DE FEAT
SWITCH. 318" RED LED. 13/8H. 4 112 W 6
112,
SE ND M O D. N O + U S MO $ 120
EXTERNAL VFO USED ADD $5 FOR
DOUBLE PLUGIJACK
ALSO WORK ON FT 6208 FT221 R599
T599 HW101 SB102 ETC WRITE FOR IN·
STALLATION INFO. WITH MOO,SEA. NO.
FT620B UNIT WITH KIT $125 INCLUDES
ALL PARTS, IN FO,
DUTY s POST PAID. 6 MOS. WARR

GRAND SYSTEMS 20352 40A AVE

LANGLEY BC CANADA V3A2YB

(604) 530-4551

$14 .95 It

C.B. SPECIAL
(Repeat 01a selt out)
CONVERT THESE TO

10 METER FM
Ne.. t< y Ga ,n . 0 ~ hanne l p,,"(e<l c"Ow l
Ooa 'd....em t>ly ISq u O< Ch pOi , o lume
COn"Ol on o c " ann,., s .. ,' eh no, ,"e l u o ~d l

Boa, d . SO ld a s os D,mens,on 6 "~6

1·9 PCI $7.50 e• .
10·49 pee $6.50 _• .

IWh"e o" an " " ~' lasll

REMOTE 40 CHAN N EL C, B.
l>"mo le s ha,P a m~'al fr.me Sp". 'e r
P' . s l,c <as~ and co nlr o <m, c n OI ,ne luMQ

SOI<l as '.

C.B. BARGAIN
C 6 t " . ' d ' m ,ss ,nQ pa,:, 0' tl"m" q ed
C a n De " S1'O fN spare p a , .. Buy ~e . e' . I "

$3.50 It
O ' d e< ,n lo rma " "" O le.s~ .00 S~ 00 :0 '
S ' H "a UF S CO O , . e ee ~Ietl 1o, o ' d e"
TOl a" ~Q $50 00 0 ' mO'e " Io " da 'e.,den"
aQ<1 ~ o • • • ,~S I. , "', n ,m om o r ~ e' 5' ~ 00
~ore'9 n o'de', us '"no s an i, . <10 ~O O . ror
S: H ... ASTE I> CA RD "no VIS A ae cepled

Surplus Electronics Corp.
129~ NW 5~l h sr
Miam i FL 33166
PH .• 305·881·8226

NEW
OX

ANTENNAS

QUALITY· ECONOMY

WE MANUFACTURE :
M O N0 8 AN D YAG ! 8EA MS

TAl BA N D YAGIBEA MS
CENTEAI N SULATORS-BALUNS

DU M MY LOADS - AN D M O RE '

A ll OX pro duc ts are f Ully y ua ran teed ,
Send large S.A S, E, l or f ree ca talog.
Dea ler inqu i ries are we lcome

It X 1I11111'" c ••.
P.O. B O ~ 31. l a c on. II 6 1~40

Pho " o (3 0 9) 2 4 6. 2 0 8 1

RIG TROUBI.ES
GOT YO U IJOWN?

-YO U COUtD SHIP YOUR RIG TO
THE "'ACfORY FOR REPAIR,

-YOU c o u r.n SHIP IT TO RQ SER
VICE CENTER "'OR REPAIR.

-BUT YO U STAND A GOOD
CHANCE OF "'IXING IT YOUR·
SEU' WITH HEtP "'ROM YOUR
OWN COPY OF "OWNER REPAIR
0'" RAmO EQ UIPMENT"

-THIS BOOK wn.t, BE SHIPPED
POSTPAID FROM K6RQ "'OR
58.95

RQ SERVICE CENTER
14910 LG Blvd,

Los Gatos . CA 95030

FAIR RADIO SALES .... 22
10 16 E EUREKA , 10- 1105 ' liMA , OHIO · d lO1

, ,
I New BARGAINS New ITEMS! I, ,, ,
I Name I, ,
I Ad d re s s I, ,
I City I, ,
I State L ,p IL J

Mail Cou pon for Yo ur FRH Co py · Dep l . 73
" Oual< lv Surptu ~ S,nce 1941" • Use VISA 0' Maslert harge '

$2 79.00
$2 8 5.00
S289.00
S3 19 .00
S299.00
S309.00
S329.00
S249.00
S249.00

RIGS 12%

SUPER LOW PRICES!
AZDEN PC5-JOOO 2·M IiT ER
AZD F.N PC5-300 2·M ET ER HT
SANTEC 14.4.U P 2·M ETER HT
SANT Ee 44-0U P HANDHELD
K ENWOOD 2500 HM.I[)H F.LD
YAESlJ FT-208R l-M ETER rrr
YAFS U FT-70BR 440 tIT
TF.MPO 5-15 2-M ET ER tiT
T EM PO 5-2 220 HT
ALL K E:'l<\\'OOD & ICOl\1 H F
OFF
ALl. LA RSEN 2·M ETER A;-\TEN NAS 15%
OFF
Al.l. Y,U,SU & n :N ·TEC HF RIGS 15% O FF
ALL IIYGAIN & IHJ STU:R ANT 30% off,
ALL M FJ PRODUCTS 15% OFF LIST
RA DIOS, ANTEN;-\AS & ACCESSORIES ARE
IN :-.iEVV. FACfORY SEALED CARTONS
FUL L M AN U FACT UR ERS WARRANTY .
PRICES CAS" & Sil l PPI:-.iG C REDIT CARDS
Ann .1%

SHA VER RADIO, INC.
13 1 K S. Hascom A, .. . Sd n Ju....-. C d i f. 95 12K

40fl ·9<!K· I Il n .-- 148

.,.. 354

NEW!
CATALOG OF

HARD-TO-fiND

PRECISION TOOLS

Jen~.. n '~ " "'" cd td lo g i~ jd m ·!Mck..d ",i lh
m u r.. thdn 20110 ""ali ly i."ms. You r .ingle
"'UH'" lo r t... rd·l o.lind pr"dsion ,ools and
100 1 k it. us.-d by ..I"ctronk lechnicians,
<.ri e nt;Sls . " " g in H rs. inst ru ment mcehan·
in, sc huols . la h o rd to ri..s dnd government
"g..nri"s. Send for you r Ir .... copy toddY!

Also c o n ta in s test equipment
plus wide selection oJ

tool kits and cases

tS'I JENSEN TOOls INC
~ 181'; 5 4bTtl <or.... , ~. A? t!<,040

",See L,. r 01 Adve rtr se" on page 114 73 Magazine • JUlY,1982 151
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' ZOOO' PlCC lu./ ~.n COO_H .. " RED HOT SPECIALSl
' H IE O • •u w" •••• /Cu.;._d CoI._·s'

' L' I ,.. ul1 • • " C,l"jl~ ! .·\l ll t -, PC'i-3000
' !ill o"'Ift'" .., _. d. s ,., ..... ! 2 m ..1.. , T...n\o(.. i..: . SlH3 .00

PLU~ . ... . ! • J•• , ..I,' · . o< l p.... 1 l lco.,'.,' Alllt ... 1~' - 300

' Sp... ,. 00 1• • •ou. "0'" . , 1.. pIg. • lIandh., ld T...n'o(.,h ('f 2H3 .oo
· , ••u C•• "ft• • , ! ' ITU I••• ! ." l.ft.' Al llt:... I'CSo·21100 I0 ·m ..1.., t \t " . , • saaaoo
·U.'Q•• .......... "".g' 1\ 1>1\ 2025 ,\ .\ I h. II .. ..n m il. .. 2fi1.00

' l., II . d. 1 · t o. g l ' ••" J A '" t :1 \,!SI\ 'S 2·m" I<" ' 1" """'1' Jb.50
IJt:,\ RC,\ T 2 lOX L s,..n 'w ' 2 15 .UO

PtuS I.'" ."P."· ."TOUR OTH' 1i.,\"'TRO"'lCS ,\ 1in; C" d" 'l'lId.· , l ' klC ' 24 7.lMI
' T; _, z••• Olllo ••• co' · Pr " ~ . g , , , o . 'H''''! ,\ 11 ,\ 1FJ Ilt:.\1S Il ''I> olf Ii.,p ri ('"

' 0 10 ' ..« '" "' 0••,.,,' ' 010,.... ," H11o.! T EN ·T Ee '\ ' lC' ''YIIFT,"n,,,· ;..." 4 3 5 .00
· Er. CT .... Hu d'"9 ' . l.cl "dl.O " " I •• ! l EN ·n:C D..Il.. II F T.lIn""' '';' N 738. 00

TEN ·TlT O n, n i C I I I' T ,.. n ..... dn" 1040 .00PlU~ C••plott ,..".... ....G., ... '
... ("..' SA:\T1:T 144 2 'm ..1.. , Il " n d h" ht 29HM)IZOO , , • • 11 • • , ... " ••• ·••• ••••••d! :"\, .... ~A ...TH· 440 lIandhl'ld 327.00

I DO' C... ftl ., •• ... '.d... . .lp••b.lle.II, '
TO h.\ 0 II " 1'0 .. .. ' 2 .\ 1 ..\nop 111,·32\' 7 5 .00

01'''10. " ,.. •••• . ". " ,.. 01·100 1 h...\ ·HROx lCS l ...nRI: A("t : II nS.IM)
\ 'OC O .\1 5 II Was .. Hand h ..1d Anl., nn.. 15.lM)

SlOO C.I I . ••••• ..d ..... h •• I.ft •• ", 1ft' . ,-l EA 1~)f>OLE 14-4 '"h Anl.,nn.. 32 .00
{l tl ' h~ . • L~·Olt.d • .. DI'o<11 •• • D.......
fr•• • ......, I• •• h '0•• or"l ... lIr.~o". Ben Fran kl in Elect ro n ics

rc , .. C.lI ...." ' I I $ '1. ... \I a in Ilitl ~bo.o h.S 6 7063
..... 11 s•• •••• ...~"O (BOI ' BI1_IJ71 Ol·on l ,= 316,947·226':1.. ...'" • .1t_'010 {Ol - P ll

=:E:.,.. 1..7 _."•• h.I ••• ..",. H• • , I I 9un VIU "'

YAESU FT·207ROWNERS
AUTO SCAN MOOUlE ANO aATTERY

SAVER KIT

15 mmutes to in 
stall: scan restarts
when earner drops
ott: busv swnch
controls automa tic
scan on -ot t : In
cludes module and
instructions .

Model AS·1. $25.00

~
:>

§
i5

'":>
~

u

!? ~~ n ·207R BAn ERY SAVER KIT
- ~ MODEL BS-1 S1US
au ' No mOfe de." balle"es due 10 memory bacle ·to'" .,:t '30% Ie" power dr.,n when SQuelched

'Simple to ,ns,.II; Slep'l)y·s tep ,nst'uchont
and parts ,ncludeO

. .. mA memory backup reduced '0 500 LO.

' .~ mA 'Ketver d••,n ,educed 10 JO mA
'Imp<oved ''''''0 hdeltly.nd Ioud ne-ss

ENGINEERINGCONSULTING
P.O. Box 3966 .,.. 000

ANAHEIM, CALIFORNIA 92803

VANGUARD LABS - " ,
l M-23J_lca AM.• Holll.. NY 11423
~(21~~2720

Nmple ' .....
only S2.5O

00.
(>1,," 15TH YEA ' !

AMATEUR TELEVISION
MAGAZINE ~ '"

1'vbliahofll2 rimea 1>« )'Q' OyM,~eStone W8/K)CO

P,O, 80. H. lowdovl. Jovr. 5225S 0006

S.o1.co ""',~ Ai,",.I! Alrm.11
U.SJC.n.d. '" cent'a l All Othor

M• • leo for.lgn S. A.......co Fo...... n
'I, vear s , o,00 $ 13.00 $ 20.00 5 23,00
1 V\lB' $ 20,00 5 26 00 5.w00 s ol6 oo
2 vu r $38.00 1 00,00 s 76.00 590 00
J vu , 15600 1 1.00 5116.00 5131 00

A rV·SS r V·fA X·RTTY·S.u.II,rel'[ ME
M;cro"8~ '~ Com/><l''''

MODEL
SG1DDD
$349 ,95

. I S.....

MAllE 1M

'"
• Cowet's 100 10 185 MHz ,n 1 kHz Sleps wllh Ihumb·
wtIee1 1l1<11 ' Accuracy 1 pari pel 10 miIiOn at 'IN Ire·
quencleS ' Inlet"NI FM adjustable ',pm 0 TO 100 kHl
al a 1 kHz rale • Spurs and noise ateast 60 dB be
low car,ier ' AF ouTpul adjuslatlle Irpm 5'~ mv at
50 ohms · Ope'i1tes on 12 Vllc at 1/2 Amp · Avail·
able tOf ,mmelliale delivery . $3d 9 .95 plus shipping
• Add·on Accessories available to euenc Iraq.
range , add inhmte resolution. voice and sub·audible
tones. AM. precrslon 120 dB calibrated attenuator
• Ca ll for details ' Dealers wanted worldwide,

ITS
INCREDIBLE!

Master code Of upgradto m a mailer 01 daYI .
Code! Quick i5 a u n IQue breaklhrough
which sllTlplihn lean'lln9 Morw Code.
Instead 01 a conlusmg rreze 01 cits and
dahs, each jener will magically begII"( 10 call
OUt Itl> oum name! S lop tortumg yourwlf'
Your am.=ng k" Conl<tiring 5 power.
P<'(ked cessettes, visual breakthrough
cards and 01'19"''''' manual is only $39.95!
Send check Of l'l'Mlt'leY Ofdel' today 10
WHEEllR APPUED RESEARCH LAB.
P.O. BoIL 326 1. City of Indul>try , CA 9 1744,
A1>k for Coda Quo.:k ' 103 , Callfo n'lla
residents add 6% sales la x,

One U&e r Co mme nts:
"First new idea in code s ludy and the darn
thing works ! So muc h fun you don't realize
how much you 're learning,"

M,S . Grenede. Mll>s.

Hundreds of satisfied custom~r5!
You can'l lowl FoIoweach simplel>lep . You
must succeed Of return tbe kil for a lotal
mrnedlate refund'

- " INDEPENDENT
CRYSTAL SUPPLY COMPANY

P.O. Box 183
Sandwich, Ma. 02563-0183

;617) 888-4302

CB TO TEN METER
CONVERSION KITS

KITS lor AM-SSB-FM 40 Channel PLL
cneeets conversions
DETAILED INSTRUCTIONS for easy In.
sta llatlon with minimum ume and equip
ment
BAND COVERAGE fleXibili ty provides
up to 1 MHz coverage tor most PLL
chassis.
PRICES Low cost prices range Irom
$8.00 to $50.00

All kits are in stock Incruding
severe! different FM kits.

FREE CATALOG Wri te or call today.

NOW FOR FT·zoeR & TR·2500

Mod.1 K- TR·24OO;
- po-.d thru b.llary plUi

Moclel N-FT·2lNlR
Model T-Simple mod l or TMmpo

I. Ki

Model Y_ FT·207R.
- IllS into bzIl1..-, COfnpart......1

• Aunique bzIttMry eIlrninator'
HAN OHEK Regulator.1lowo
COftSta.... han6-heldpPef1IlKln

from .uto DC or baH auppIy
*ltI't no nlUd d..ln . nd
wnHOUT RADIO MODIFICA·
TION! nus PPO In USA. CA
.otI $1.50 So.. T....
~..,

HANOHEK
P.O. • OX 2205, LA PUENTE, CA 'In,

,

GO MOBILE WITH YOUR H.T.!
Moclel l_1com IC2AIf, Etc.
Model K·1 1or TR·2500
- . IIdH on bottom 01 rldio

AMP LETTER,
( - ~p '" TER , ". r . '" ••• I.u~ a.d'o
publl •• IIOft d"O"d .. tho d•• 19ft. CDftl!.ut-
I'.ft. '"' op... tloft .f ••• 1."• •• pll flers., a ft. ~.I.tlor Ihlt .on .... 10 • • OHe1 on,."r n.. 1 .. pI Iflt. <on."."'o . proJe.l.
a. , .."... 0< port ••• d In . . . ... t •••.

H ••~ P - L [TH R " publ h O.d I nd ••• , . d f l . st
ClI" ... . y thu . .. k • '" U"U/ yOlc).
t r " .'g.. , ..d I • '0 f l •• d.p•• t •• nt,:,

Edit •• '. Co.n •• M... ports .. SO 1 I ?

" l.tters Run .. .. '" '"'" ro<h 10pl< • • lip. . "P-LETTER UAbE '.

" f.u"," Arll ch S.b"., b.. .11. "• • ~P·LETTU U.OER '" p.r _o. d .

n .... P-LETrER boll .... that nn.. b.... iftO
• ft • • p cu .. , u•• .dvclti.ul . '"' h. I f
IS co,t ly .. bu,'n, • co••• relol "p .
• 0•• , ... •• bsc. lptlo. .. Ih. II" _U TT ER

" 118. 0 0/,... Ii< h ..... ) . ~ . ft t . o . ·13'
" ' 9. ' 1••••d ,0••1, .vhcdb•• 1 ,,, spe.'.... II •• • IU ., ' 15 .00/'.. ..
00" ' T .. I SS a SI"'U ISS UE er '"' ''' P· LETT ER

• ~ P _ U TT ER PI... a •

'" ,.. ,.. ... 10.,.0. d
Tho.p ••ft,"h. u 6Z8 sc

Sud !l.OO "" , u.ple <.p" .. SlS.OO,,, • full ,ur er .., a MP-LETTE R.
~"
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STOW, OHIO

Radios Unlimited
1760 Easton Avenue

Somerset. N.J. 08873
(201) 469-4599

UPDATE YOUR
• Be.u",""y .Iyled HAMS HAC K

·Sturdily constructed :;~~~~~~~~• Angled rear shelf
·Completely sanded & drilled
assembles with a screwdriver

"Tuning controls at your fingertips
for ease of operation - great for contests---=

· Adds a professional touch to hamshack

MBA-RO
FEATURES:
• 32 CHARACTERS FOR EASY HIGH SPEED COPY

OF MORSE
• ASCII and BAUDOT RTTY
• NO RECEIVER MODIFICATION NECESSARY
• INSTANT SPEED TRACKING FOR MORSE CODE

OVER WIDE SPEED RANGE FROM 2 TO 99 WPM
• OPERATES FROM 12 V.D.C.

THE LAST WORD IN
READERS

THE NEW

rod", "'I.lpmon' "", 1"",..-
VISA end Mu tefcard welco me 5200.00 F.O.e , S'ow. Ohio

writ e for brochure lIn Oh;o,."" ~"' ... . . "'. t• • 1

For AEA Readers or other
AEA Products, call or visit:

Brings you the
Breakthrough!

W·F PRODUCTS P.O. BOX 1578
PHONE: (216) 678·9203

W....... ','."m.

...... 433

Write o r ph on e fo r
specs and prices.
(707 146 2·6882

SKVTEC
Box 535
Talmage, CA 95481

S-L1NE OWNERS
ENHANC E YOUR INVESTMENT

Clamp " ' ''_ '

Plug- In. o;olotl Slate lube replacpmenu

• S·l ine performance-sol id n ate !
.. Hea t dissipation reduced 60%

.. Goodbye hard-t o-f ind tubes
• Unlimited equip ment life

TUBESTER S cost less than two lubes,
and are guaranteed for so I(mg as you own
your S·tme.

wI th

AUTO CONNECT
Box 4155

Torrance, CA 90510

NEW AUTOPATCH

TUBE5TER5 ™

1_ " ..
....< ~ N, ,__",
"''''Oll ,_
... . . ..... <II , <;. I l. ~ " C1 ·0U
,~, wnd " amp ....m ..
. . ... '0 wI, .. _. U.S
Tho , . " . _ , _"",,,, ,h. p ' p ' "".n,
, '." '..
" mum , - , f1 00, .,."""••
............ ' 1.. ,rim'" t. o.
I 1 M ' ~,_ , . " ..,>u<•
.... , .. 0 .

c;PII_ K.. " 29 '0 " '\ ........

........ ,]> "" ,- . G''' 'OU
"'_ ' "'''001.1......... M.,..
........ ' 0 1 0._ Loww .. ' ' ' ' SO

~"'I'OU ~-" NEW'. 11)( ,_"
c..~.".. ~

:.::'::. tJ. ~.~,-;:'~.;;.~~~'~
I . DO .

....._~ A w.Id , 'a ..

........... '0 "06<'9 U ,,", -.. pl ..
• DO ,., • •_ . 0

"-' I," .......' ' 20 ...
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18 Bectord Ro,",
Dept . PR
l ondon. w e r e 4 EJ
E ng la nd

this ~Iication
is available in
microfonn

Universi ty Microf ilms International

300 NOtl h zeee Road
Dept. P R
Ann ArbOr. MI ~1 06

US A

13 Magazine
Subscription Dept.
PO Box 931
Farmingdale, NY 11737

73 Magazine does not keep scoscno
non records on the prem ises, there
fore call ing us only add s time and
doesn't solve the problem.

Please send a descr iption of the
problem and your most recent ad
dress label to:

-----------

THE MORSEMATIC KEYER BY
AEA HAS BEEN PROCLAIMED
BEST OF ALL PADDLE KEYERS
ON THE MARKET

NEW
MORSEMATICTM
MM-2KEYER

NEW ... $139.95

,. , , , ,............................ ~

!~~~~40~! ~!;n~~7!!~~~~~" ,_.__~. i,-------------- --_...__...._.. ~
" 7 Watt Audio Amp Kit $6.9S Sound Effects Kit - h __• - _. -.. ,._-_....._--
= H • • _IC.....,C~UTSO.. OtO ... $18.S0 - - - - ,, oJ OC.oJUltOIIOlQ.UOIll' _'noc ....Uf . ()II ,
, "G.lECT '"AT llK "'soy. AMP U.. ' .. . ... _ 0- ... _ .. - - - _ """",,,,_,,_ ", , THO ,. ' ,. 1;<) .-. ...... ... ... - .. - . .... • _ _ ... . _- Q, 5OU"" ' " ._....._ ... 0- - " .. ,. - ,_
, ... H .... .. " ... • ....-.,"'" " _'" ,

, "'''''''' -'''''- ' - - - . _ ,T . ~ ,_ II D_msda y Alarm Kit " .''Ii _. - - _ _.__ --. I, -..,-,,,,,,,,,,,, ._ -. "'-~"""""""-'-""'-" I
, "V<>U ha, OIr"" b". , _ ,nQ,.M ",,, " OuIQ " •• ,,,,, ,.., o P m..n <w'<'O<', , •.,,,,,,:toon. _ ".,......,"' .._ _ , ,
, ,he neigh""', ,,,,,,,, to", ,,,, """" y'''0" 'M ,.",. "t ......""'.m"""" "'_ .""". . ..,1, ,.__ r, eoo ,.,. ,
, .,,11 '" '0' yo,, ' rh",. " nO , 10Ke ","'~ l y ,""cr,'" 'h. "••to O...-to. h _ . , - T'..... ",,'" . ,.... "" 00< ' '2 • • ,.. ,, ..... 6 1"~ .,"' ~oc" ~o.. .""~" ~ <' ~ ,, "n.'<lhl, Mw', "",,,, , ."d'oo"' lh.,com. ,,,.,olm,, C_.. ... " .... ,
, . " ' o~' ,"p" ,,~ ,"". O'C,"", o" ... m "".,. C. "CO ll oQ w,,, """', PC""0<" ,,_ ."..-, . ..... • ,
, .M"OPpeQ"""V'~. '.'" 'Qw.". ol cr" " "',M. ,. ..,,'C............... ...."".'O.U.O.', In ,1S

• • >OIGH C'-"'R' NT ~...n ,
" Q '~a""" . ,t "' .,"«" ' . ' ~~'9'.. . '. ' "' ComOI..'~ .. "" •• • ,_ , .... ". """" _ I. .... ',

"C "'''''O. M. ''<H."C.....,. <''''"''''''~n'' ..... ..'''••,,' fo, ,,_ _~ ..._ lH.
~ 6 ' 2VOC ORO£R 0 " 02 'H ' " u "'OU E ~" c.O ~T .'U ~ _,, ".0< ........ "
, _.o-OCUI O. C ~.. " IT" . 0.. ~''''-'"'''-
',,,,,e.,..-1. JTZ T I_ Zo..e Cloc:k K11 " "AI PROG......... gTO p.... TH! SUI'E R"U$lt.A.(R ~11

," I ro .. 010'" O. '''' REYI$IOtI! . u _~
, ...~ ROU e... . ",__,_,'2_ u'TEg .now C...... . UC·, .... .... ,...,_..._- ...
, ""..... , ..... 2 .."'''' ' ,.,.... ,1' -." ""'..... Laogo ...,.. '" . _". _001 '. w.... . n I " .. _ ..;-...
, • O"..-.G£ ' _ ' O nlO' ...... "" ..Al,tSCooNs ooo.DMOO.-.I__ -.:<_... -.~. _. 'It _ ,_, """_ ••~"" ",,'''~ ''''''' ''' <D9 ''''~.~''_ T>C '" W'LL "",ruu 000 - lli ......:c••_._ .._... _ 11"'"" _ ""..' . ' '''9' ''' - _ _ "co" ,~ucwlf .. "n<oru _ ,. _ _ ".., . ·_l ' --. ..... ... rru" U O." U . IGo..n'" r" • .- ..
" ' 0.- ",••CI .uco.."o...- " _ _ OC

,...- --.;..... --_.., """ -, . _ _ _ G u S15.15" ..__. Sl .n _ _ .... _OC _ ....K4-a. _._ .._ ,..._<_'_..,__..,-_-.
,

" __0-" _ _ .. . ' ltnc_..
O v e ".olla c e Pro1ecllon Kil SIt •.-s, :'-':"; .~_...~"':'_-.=.,'::=" ' _ _ ........

"'. ' ''::':1:''''- ''--, _.~_ C_'_'_ _ .P,o,"", " .... -'0... ~••, "0" 0••'.0"'" _ .... "- _ _ <_ _' .... _ ,_ ' '''' """" .
" 0'" E_.<""",", "" _' w _ ·o __· __••~ · , .. ·_ -- "._......... ""' .. ...._-_..
, ..... DC __co " ' Q '" "", "" ".00 =<;..:~..... ~:==- <- ..._ .. ,_

" • • _ ~ ' ... _ _ ' I .. _ .... . "'" Oo<t l ... 1... 1to
......rl "'......... ,...... , ,..''''' _''ll,I ....y. .c.. .. __ " rc '" """'"

~ DUAL P..OTO RE5' ST O ~ 3 8 OIA 3.' ." =','100_ T• • I90""" l illlilto
, "V J·",OSOU" D H f ECTS " ... """_ "."""rc,., .. ",.." "",,,, ...",~ , ',,"'110< e,.. I idI ,
, CA3OllOTRA I\IS CONO AI,lP 115 60 PM ; f ",ANuAl fOR AflOVE 2.11 . _ T, _ _ , .. ,.
'TlO-U OUAl 8 1.f ET AI,l P .115 JU"80 ~ED L F.O "SSl S TYl ES 20" ." ,. .. _ " ,.. .. ,l/V. c , ~

, CD45641 CMOS . !JOIeOCNTR .115 O~OEA ''' G 1...OR.. ..TlON ,
, C"o' ....rll• • Of "NC••_ ,,

MC»01 0 UADOP AI,l P (HSE IrI ." I~~~~~~~~~_", coo '_".• • ."., " "'011 COOs ,, f PT500 PHOTO TAA ,. SlSTOR • DO _I$ .....T . CCo-. '" Ol. cO<> ,.
', TlP I IONP'N DARl . 2AIC 5Uf"l. SPl'C'''l VE AL' ,s .. ..,,.,RQC..,CA5SoElT, .., .. • __ ""DIIOl... .-..... . ,
~ TEMP CONTROLLED ..OTPLATE I ~~'ST CA' ,,,,,,,,,,,,,,v : =:.~,"" ~"" ~
, !o".10" TE MPE RED GLASS nO' F I ':'~~'.. ,1ol0 ~ Do u,...... • " ..,., UTI ...U TO . ,
, 'AlQ ... ......,..'" l<I<Hl . 0<,/ • __.1 ",.._ ,
, to,eo"F , ." lJ1 .... 1'J!oG OCOMAOO ..., coo.
, :s.5O(F81MICAOP C!'+'P 2.11 ' . =~..", TO"'-AQ COlO" " <..... ... <00 :

, 10103 SEN SIT1YE GATESCR 31... ,
c.'~,..'~,., _ , , , , , , '"

PRICES AND SPECIFICATIONS SUBJEC TO CHANGE WITHOUT NOTIC

PRESERVE
1.9 lJJ,t.\!l,t.\::!~N:.e
BINDERS s

FILE CASES
Keep you' issue s of 13 I,l a~lll ,ne together, hand ~

and protected in llandsome.nd durable I,br.ry hIeS
or tMndels. Botn My.... DoI.InCl m.ed I!!athe<'elle ,", 'III
l11e lNl~lll ,ne logo stamped ,n gold
F,II!I: Each hie I>oktI 12 ,_. s.p,nes ¥,.,DIe

101 easy relerence, ~9!> eacn. 3 tor $11.00.
6 '01 S30.oo

8 ,1'OOe<'I' Eacll tM""". hOldS 12 I5SuI!S a nd ooer>5
I I.. t lor easy .ead,no $1 .50 each, 3 10< 121 .15.
6'01 ""2.00

IPostllQe paod ,n USA FOIeOQll ordl!<S ,nel...,., 1250
pel 'leml
Please s ta le yea' s ' 1911 to 1963
Send Cf>eC~ or motIft)' order to
JESSE JONES BOX CO~P,

P.O Bo.5120
Pr"ladelph, a, PA 19141
Allo,", 4 10 6 weeks tm del'¥8fy

.. $14.95

. . $39.95

Britt's 2-Way Radio
Sales & Service

2508 Atlanta Street
Smyrna, Ga. 30080

(404) 432-8008 ~'"

Now you can 081 all the features at the worId's first and still best microcompulerized
key8f at 8 3~ reduction in price. The new model MM-2 has all the outstanding
features of the MM·1 predecessor such as dual microcomputers with copyWritten
software. 500 character soft-partitioned" memory with editing, exclusive beacon
mode. exclusive automatic speed Increase trainer mode. and exclusive automatic
serial number generator. In addition, the MM·2comes complete with CMOS memory
and provisions for internal memory keep alive battery. The MM·2 operates from
external 12 VOC et approximately 350 Ma.

ACCESSORIES:
Model AC·1 600 Ma 12 VOC Wall Adaptor .
Model ME·2 Memory Expansion (2000 Total Morse Characters) , , , .

If you have het;itated buying the best because of price, you need 10 wail no lonoer.
the best is now available in an improved form lit a price you can afford.

call or visit

Brings you the
Breakthrough!
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Stal'--.-Zlp

T.lephon.: (4141241·8144
Thi. nsville. Wiscomin 53092

City

o Pa~menl encloafl(l $' _

o VISA D MC

C8 r<1 00 Exp. date _

Signature
N_

""'-

Corporation
P. O. Bo x 5 13G.

Take your favorite H.T. out
f d • • h VISA or MASTERCA RD loror a rive tonlg t. ~m. ""h,pm'" '-e.
For $69.95 you get the most efficient,
dependable, fully guaranteed 3SW 2 meter
amp kit for your handy talkie money can buy.
Now you can save your batteries by operating
your HT. on low power and still 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 watt in. Compatible with IC-2AT, TR-2400. l'"
Yaesu, Wilson & Tempo! Other 2 met~r modElls are avail- .~
able with outputs of 25W and 75W. In addition to a 1()()IN
amplifier kit for 430MHZ. ...382

C . tl C ts I _"'.Ar_..... o.,ton.QHt$ot:ll)emmuruca on oncep nco (m) :M- l t ll

DOUBLE BAZOOKA
COAXIAL ANTENNA

CQ PRODUCTS
8280 Janes Ave.
Sui te 137-1700

Woodridge, IL. 60S 17

****** A STAR IS BORN ******* Idaal for NoviCfJ'l, SWL' J * Copias Morsa. Baudol
and $llasoned amalau rs 80 ASCII COO".* Buill·in cooa prtclice * Two oplimiltJd Mor$6
oscillalor & lPfJtkar 'anges* 12 VDC Opertlion Or
120 VAC wil" edapTar * Oig,lal80 Analog fIlll,.-inll

p'ov;<:!t'd wilh 16 db AGC* Qp1ional sa.-iallPllrallotl * Aulornal ic spft'd nack ing
ASC II OUlpul port 3 _ 70 wPM

A code re,der sc ,dvanald It cos less. all r w te for brOctlure or order dlract.
COOE*STAR""KII , , , , , . , •• CS-K $169,95
COOE *STAR Wired . , , . .. . . . • , . . , , . . .• , , .••••• . . _ . _ , CSF $229.95
O p tiona l ASCII O u t p u t Port Kit , , . • . . , , .. , , • , • .• CS-IK $ 59,95
Optional ASCII Output Port K it WI.-ed

(SpeclfV 110 o r 300 B,ud and 20mA or TTL Ievell .• , .. , CSIF $ 79,95
Send check or rnonav order. Use y our VISA or MasterCard. Add $5.00 Shippin\llnd
I'\andllng for eont lnental U.S. w iseonsin residents add 4,., State Sal.s Tall.

Requires only 6O~ corner space
Formica desk top and shelves
Shelf height adjustable
Solid maple legs
$495.00 check or M .D.
Shippe-d freigh l couect
Allow 30-45 d a ys de livery

Mild (or de tailed brochure

• tnlectrcn Molded Plastic Fittings for Strength,
Durability and Weather·prooflng.

• Broad Banded Low VSWR
• No Tuner or Balun Required
o Feed Wi th Any l ength 50 Ohm Coax
o Power Handling Capacity - Two Kw
• Not A Kit· Ready For use . Made in USA I
• Steel Eyelells For Installation and 50·239 I

Fitting Are Molded Into Antenna I
80 or 40 Meter 49.95 ea. r
20, 15. or 10 Met er .44 .95 ea.

>. ~OW":~~~-;~,:.2'~"m2 = :

ALL YOUR GEAR AT YOUR
FINGERTIPS IN A CONVE
NIENT CONSOLE DESK

.... 137

Send To:

NUTS &- VOLTS MAGAZINE
P.O. BOX II II-G

PLACENTIA, CA 91610
(714) 611·7711

QUADS TOWERS.
TOWERS QUADS

2, 3, 4 ELEMENT QUADS AND
ALSO THE " Spec ial" 40. pre
tuned, with bamboo or f iber
glass spreaders. Our references
are any amateur who owns a
Skylane. Priced at $121 .00 and
up. WARC frequenc ies easily
added. Enc lose 50¢ for deta ils
and treatise on quads.

TOWERS.
Steel or Aluminum. Crank down
and tilt over, from $360, less
liberal discount. Dollar bi ll for
complete in formation on both
towers/quads .

Sintec., Drawer Q ,
.... 112 Milford, NJ OBB4B

The MARKETPLACE For
NEW & USED

ELECTRONIC EQUIPMENT
Delivered Monthly • Nationwide

12 ISSUES (O ne Year)
~

Nuu & Volu Magazine

ONLY S5.00 IN u.s.

jCAHADA & ""XICO Sit.'"

NJ 11__ call 201 ue tot3

C.II To ll F...

800-526-5960

"Thousands of
auality
c omponents

No Mail Order
"secondS"!

SKYLANE PRODUCTS
W4YM

4Q6 8 0o Aire A ve .•
Temple r e- re ce. Fla . 33617

Phoroe 1 8 13 968· 4213
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R&D .AmonIlIr lEw I . f)ESMGIi dM*d
e>dlS·~ 10 StoI1_•• b Ilc~Eln lheoe
1ft IlWI\' d w., tIO<*s ..... at low CXlS1
The~ EI W11lUlIII ,.... Ii rv- -uIIc.
a _ of '*t IX*d$ ..... e lui kil$ and
e IIl*d

IIinI 8anI:'" EI SJS.OO,....~fJ~."!'~
135.DO. Pt.., Sol"" 111.111. 5·101 telar
135.00. DrftMIlIc MIl SoIO.OO.~1s 111 00,
Su!* llIIle $45.111 .

Free 14 Page 8rochure
Send or call tor I tree brOChure on all
details and prlting ot Ihe Super Ell and ils
ex pansIon Wewill gel It righ1 oul to you!

maps: ~ ... 64 lI!'ffls of
gr."SUII plus v id~ in ·
..",W'...,..~ IIld~
_ ~ lor I -snow'
"' ~. The llI:spliy Ii
512x512 jlDliI rtliIllJlIld ...
2 pins of wIeo RAM ~
~ VENTURE wIeo is in
s/lorf . . . ISIOIn1inOI

VE~TURE lias eomplele
sohwl,e support w~h lull
BASIC. 3 RaM monrtors.

dIS.ssemble 'l~ssemblerle(htor. II will ru n rell,
hrrMl video 1,lllOllIS. all RCAdlip 6prtl\lrarTlS ilnd III
wrrerrlO~ 1802 so!tware VE NTURE DOS wil
IC(:OI'llfll(ld up to three 5'1.0' doutIIe deosrty
!Ioppoes . A complcle 1802 progr......,;"g book is
avNbIc, AI _ rJ VENTIJIli are shipped
WlIh a5l!l d mnas _ 10 tle ",w>bJ:I til'
ee reo+Mi'eUid e .... as pPt:IeUld user..._-

16 dIn1IIlA III D. 5 sICll6111ll! bus. 2 senIl
por1S.~ DQIt$: 3 wIeo oplO'IS. 0. RAM,
VolriO yooee f ynl"",",,. SOlIn<! generltor.
EPIUol: .. 8ASIC I I,,*,. -=W. estm
blef; metII l:ibIleI . IdclCJorlal lJOMf supply.
ASCII~~ \me dodo cOIllnd:lJ
FXI ~

Ao:m- disk. EPIlOltl """".",",", fIQhll*' .
...-g user JliO\jI.I "oabII fIU5IC. suo.rd board
hlQh resolull(lll <:lliorlgl'llY'(:l le gixel~
YXIco board .~ IVllose~ Bus.
IIhlm.m vtJmIRF. SyIlInI 1195.011
K ~ indudes CPU ilI1d Wltrol ....ttI 4Kof RAM, 1K
01 scralc!1pad, 21( rnonilor, 1661 \'Ideo grilllhics,
cassette Intet10ce Ind separate HEX keyboa'd
'Mth LEDd'splays !or lddress iJ1d oulllut, Povoe'
supply is included iIlong w~h 2 garrMl cassettes
The ,""Ill board IS 16" • 20'" iInd rlCIudl!S sp<ICO! tor
all (lI\he prl!Viousty <lIseussed on·board optlOf1S
fWI on-board eopansion la'l be wnpleIed tor
....ocr SHlOOoo CIlI tor klrther details. opbOr1

""". ee

- '

TIlls...- BI ll! I ~,,'.1IliuIS .aoc IS l CO'libl«l
w:IlIO. dIgolaI~tiD~. n _ .
ill Of) i 5IIIgle bo¥dlor '1(J;!l5
The s.coer EI e4*_' "","*y 1:; ........, ......
....., .., you CIIl do' 111>,.,,14&-'''''' en .
lime~ Ildudc!5 QSStlc 1Ilert«e. II»
!I(lnal memory, mIor wllo, 1lasI; . ASCII I<e'y
board, cn*.Ibppy. S-100 bus. RS232. 8Il:

Tf'e Super U c:omes lXIIT"9de wrIII 00- supply
..,~ 127 page mnJcti)n rM1UII ""'th
ndudes OWl" 40 pqs 01 sotIw..e, f1ducmg a
senes 01 lessons to ~p get roo sta ,ted <JIll a
mUSIC program and Or.lphics l.Jrge! game Ml ny
sdlOOis arIll unrvers ~oes are using !he Super Ed lIS
acourse 01 study OEM's use it 101 lraining ilOd

INTRODUCING A BRAND NEW MICROCOMPUTER

'SUel1lure

RCA Cosmac 1802 Super Elf Computer $106.95

VENTURE is I SIngle
IJoifd CI:lft'4II*r N 1$ .,
~Iorlfll~,_

IS a ........, . Ir3n'lQ com
pIMr IS .... just DliIl bI
lor~ Mlo WIllIS 11 Il!l
lito a sIatHII·lhI--.-l com
pullW ill flIISORlIble C05I

VE NTURE cornes III k~

torm Of tuIt1lSSllIT1blf!d nl
tcsled , 'lbu can gel • ill ~s

minimum conl1gu r.1ion for
as ~lIIe as $195,00 or liIke ~ 1M tile w1foj 10 !lopP'l
disks <Jllj voce. n can be e>:panded i s ak~ or tully
assembled, It)'Oll' own pece aod dIOict

VEmuRE Is I 16" by 20" maio bo¥d willi
seplrlte ASCII and HEX~. It Nn$1asI,
almJsl 4 MHZ. nl '-1he Col(I.1billty of \lOOlflQ
almost 1~ of RAM nl ROM on ee bo¥lI
alonQ wllll i~ of~~

A 16-d11nn1i1 nlog-lH'QitlllXlll_ IImrs
... of Illf**$. CllflIrOI 1ln:tIons.~
hon. t~pefillure SCflSlng. etc 11 sou....
~.or. so1lwm aIfltI'oIIed "'IISic.~
..... "'.--. ItId ... ImC dock '** add
lOiIs~

A D u d 6011- buS ....., 5 ;CU. pDIel
po:ns; .-oj 2 serIIl port; lI'IIlluI~ (75
1l 96lXl 1llOO) *"" Cl<jlii"""" no Iqlpf do\I<S.
mIor.EPIIlM poogo.,.,....pTIICl".modemof your
cIloice. Y1er expII'l5IOfl .. add a IQIlI pen. I
~ uset prov..-.nable musac SllO.J'lCI DOat<I,
General Pu,pose Instrumenl &$. atld I hogh
resojUlion cok:mg'il"f$ClIle p;xet II\Illlled -eee
boa"

VENTURE ceerects dlrl!cttf III I monlto! 0' 10
you,TV sel ltl'OUOh an Rf moouliilo' lind now10'
the hel" 01 VENTURE . . its vcec dl"ll~ VEN
TORE IIiIS I hql reso/utJon progrilll'iffilble YIdeo
~ wrtfl up to 4{l96 user-lleloned dwmrs.
~ 5'flI'bds. spec:oaI graphocs Of (II)

llds , sudla $pD shIpI; . cle. EU~ is
BDUels QC by 15 pOfI!Is high. WlIh 2 grJfSC*

_.

.".• •••••

..
,~

<
.... 11""..

•••••

••,.. ..',.....'..--__..... co.........._on "II "'"....._.. "" ""
... ....h _ ...., '" ..
' .. "' 0"_ .. "" 0"......- ._-'.. .... '.
~ ... .....-.-_.''-=--.....-_..
~,----

""," ,. -, '. """ .. ...-L• .'''~ ' R __ , • _ '. _.,,- ,-' . -cW'" ' . _ . .'" •••',-, ,,. """"" , ~
, ..",. .. , ,,. ....., OS _ . _ _ ....

l_".. " ' " ,-, ':! ,,,,., ,,, ".,, ' 50,.,,," , .. ...", " "..., .. ,," 0'"
,"'",., .. <0<01' 7> ".,...,'. '"'''' ' "
l~~' :l ::= ,~ """" ' '' /I1 ,n .",M""'" •., 00'01' .. ".... • .. " ,,, ..,._ .. """" .. ",II-< ,,. U" ..,.- .. """'" .. ""., ,. '''' " ,.
• _ _ • '. """'" .. l10H ,. '''' ' ...0_" ,,. _ .. "" 't .w. .'__ " ' a _ ,, ""' - ' .", ..,.._.. '.. ...., ,. ,,,"- '" "... .
,.... ,. ' .. - os .,.. - , .. "- ._. .. . ...,._". - ..
:..-. it = -'..,.." ,...._'. ~- : ~ .. _... "....,.. ., ~ _ .. _ -'" ",..._" ......' ....- ..._ M .. "- ,., _ "10 _.. ".:... •• _ ,,- J......, "',.m I" _ .. ' - .. - f.,__ '. _ .. ::..... i:.... ....
eM" 'IO __ a
,... '. __ • - ' .. .. • ., .... Uo
'0- .. ..... .. ...- ......"..._ '"'"". . ....... -..,,::;'" , -:: ..,. : __ .. ,. _.._ n'" _.' _ .. = I: _ ..., ,. _ ii, _ , .... 0:"" _=_,.- .- -"'---" _..,.,_ ,,. """. ., = :: ... Of' ... Of' _:::: :~ = .:~.t: ,: :.l ~ ;l -'.. _.-,.,., ' ..- ' .. -_... .. .'" .., --_._--,.".. ,,........ .. - .. """" ._- -'.',," ......." .. ".; Ill"""· __ _._
~: :~ t: =:1 j~:= ':: __lAD' __,i: lli= i ~;:" -or.. :: It 'i! ,: ..,.:::::::=:; f,l:
I::::' ' I: = j~:m' ill " 11 '" ' .. ""'-:="' ........
0<1 "'"'" !." ,._ ,.. ... "".. " ",,,,, ,_ " ..
" ' " ""'''' • _ " iO ........, ... I:T """ , ..".m_, ', ""'..... = ,,,. '... ... ".. "' '.. ',.."' "._ '... ,,. " ... "' ',. ' OJ..- ' .. ,""" ,,- ,,"..- ... """"- """ '- ...
.._ '"~ ' ..... .. _ '.' _ I. '''''''''' '.'"'''' I........ ,.10:.. !:!::: ... to_ I. "",,,,,_ ,''"''
~•• to '0:" ;; _ ,. ,, _ ,. """" , ..... : ~g • _ ,..._ ,. _ el ,'"" '"
,... • ' ''''' ' .. - ••• _ 110 __' ,,,,,_

.• ''''0:'' .. - " "'_""',_ "II

~ :~:: ,::..~ t: ::::= ::
.~ • '.... u. _"" •••_ - '.'0:" sa _"'" •• • • ' .. - ... -.. ..." ' _ ><_ ,. 1OO_ ' ,_ _ , .. _ 'v' "'''' _ ..
_ ' " 'OI:T" '"~ __ ,u _ ........ l< .'.
.-.. " .. 'C>tI ,. __ " _ - , .. .,...- "' .. '.
".,'" O:"'oar> ' .. _ _ "" ._ - "'''' .. '..... <l. '''""' •• _,_ _ - '.,,. c.." .. , •.-... '. '''''' '. _ _- - "' .. "
..._ •• '-' , ' " .... _ - "' 10
..._ " " '-' •• _ ..' lO .. _ •• _.. "' .' Z1"" _ ,.. __ ",to .,,,... ',,"", '. - ".-- "= .._ " 'art •• _- >!!i " _ ". "" - ..
...... .. -- •• " - "II ...., - '.'_ '- ,-'" '.'-' .. -,. "'.-- .. - .." "".,., ... - "'.'.-E ."'" .. ... '. _. t. _ '. '" - •

• '. :: ,J;:: :: •__ ::;: ::: 'l:
" ...' ". ""'" ". _.. "'...

_" ." ..~ ". "'" ... ""'" •• _ ' . l<".r:ooo" ,,,. ,.. .... '" .... ,.•
_ " ," " " : ~ ...' or. e-- ' " ...- to_""'" JI1. , ,,.... I· -~=: :: or" ...G " ,,"" , ..

:~ 'i: 411' 200M Dplmlc RAM &'5 U .!KI
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ApjIIi I'IIrl,III'"1Kill
Sl:RIAl. liD INTERfACE 0 to 30.000 baud
o , R • Inpul to 0Ulpu1 I,om monl!Of or basc. or
useApplus IIIltIIlooenl 'ttm~ . 8d onl'\' jP N 21
SIUS. K. cP N 2A) $51.2$, As5emtJIed W N
2C1 $62,15.
PIllTOTYPlItG I!l(WI(l (p N79(7) $2195,
~RAllU TRW:: OOTPIJT BOARD 8 lnK$,
utfI can sllOldl 11OY. 6A 1clIds, 8d onl'\' CP N
210) SlUI , Kol (P N 210Aj Sll t .5ei .
APf'LE II GAME. ""llOLES...,." ...:I E'Of S31,• ..._...
SERIAL ~RAlln INTERf.l« 8ldIr~ .

~d rms lrom 110 10 1921(, 510 seIE nblP
polarity oflflpu1 Ind outPut strobe. 5 10 8 dati
bois. 1or 2 slop bIls . ~~y odd or eoen or none.
III characlers c:)flIlln I $l.;l,1 bIl. +5 '" . 12V
rl'QlJlred 8d 0""1 (P, N 1011 511 .95 . M IP-N
lOlA) ~2,89 ,

RS·232ITTL INTER fACE B,dlfecl,onal. 'e ·
Qu i,es ~ 12V, KII (PiN 232A) $9.95.
RS·232120mA INTERFACE Bl directlonll. 2
passIYe ople>-,solaled C1rcu~S . M (P:N 7901A)
514,95 ,

PROM Eruer
WIt erase 25 PROMs III 15 """utes UlIr-oiel.
ISSlifIlbled 25 PROM QpKIty UUI (....111
1Jmef S6U ll 6 PROM~ OSHA UL 't8f'
SI)fI sa.• IWIth _ l 11t ,. \

180 MicroProlessor $149.00
Songle bo¥dQlfllllUtOf L......... 1ead'IIoG, pro
lllfypifIQ. 21( RAM. kc'rOo¥Il~ QSWfII
Inl et fu e. T,n~ BASIC sn ,1I All f ullr-..,

180 Microcomputer Kit $69.00
16 bIlllO, 2 101Hz cloc ~. 2~ RAM. FIOM B'ead·
bNtd spiCe. ExceIlcflI \01 eonllol Bare 8o¥d
In .51. fill 101 n Ull , '-'on.-or m ,DI. Po_
SuPP'f ~~ S3S._ . T"'l' 8aK S31.0I.

Modem Kit $60.00
Stile of lhc 11"1 . 0IlQ,. __ liD IuI*'lI ncees
sr,- 103~_ 300 I)Iucl Incxpen_
1(:(IOj$I<e eOOlpler plin$ irlelUCIe(l 8d anly
1 17 .00 A' liele ,n June. Jul, . Aug R~IO

f~. Hill

60 HI Crystal Time Base Kit $4 .40
COmer1s digital doeks trom AC Q ltequeocy 10
erystIl lime baM. OutsIarIdtno IC:CUIKy

Video Modulalor Kit 59.95
l:o".e'll'J set ,nto I h"lh QUAllt~ mon~or 10'(1
I!!edono USoloe camp. kll "' lull ,nst'ut

Multi·voll Computer Power Supply
8y 5 am p, ~ 18Y 5 ,,"p . )y I ) ~mp, - 5y
S im P, 12'1 5.mp. 12vopllOn 105v, ~ 12y

a'e 'elJJl~led alSo; Kit S3S .9S. Kit with chaSSIS
nllllllardwate $51.95. Md S5 00s h,PO"'O K ~

01 h,uCware U S.DO. WOOlIO'l lll Clse 1111 ,00
11 50 Sh41ponQ

Type-N-Talll by Volrax
11"10 weed> syn1hcsllef WlIh .......ed wtibIt
~, lui-in IC>:I to speech iiIIJor"Chm, 70 10 100
boU per $CCOIlCI weed> synrlle$lltf, R$232C.,tel_ 135t.•.~ It In ,• .

Direct Connect Modem $99 .00
f~ iSsembled .. use woIII RS232 c:aDlc
Qno,..s_. 103 tonllNtl'tIIt. W ballery 0.-.-

Iluesl Super Basic V5 .0
A ...... tt1l1anced ~r$IOO of Supe , I n i!: now
~vitlablc aUCSl was lhe Irrsloompany Mll1dwode
10 Shll a tUI SIZe~ tor 1802 SysIems A
W I\*!le I\n:tlofI SIIper \lasol; tIy ,...~
ondudong 1Ioa111l1l 1JOl'll capbIoIy *0111 $COllllbtl(;

""'OIloon (fIl.Il1tler '¥9' + 17("1, 32 bolli'll.
• 2bIIIon, muIII.,." arrays, 5I'mQ.~ 51'1IlIl
........I0Il ~el'O."""''''kNd bISoc.

Rotkwell AIM 65 Computer
6502 bised .. board we. lui ASCII~d
.., 20 CCk.mn ,."... Jn1Ier.2O~.~

INri;~ It)M 1'I'IO'lID>r. . JuItf~ ldiblc
SA19.DO. CK verwn SQ.OI CK Assemblcf
mill, 8l( Ilaso; "*'Prf!ll!r $59 ,111

SpeclaI small powe' supply W 2A 24V SA
~ssem , In t,"me S59 .00 . Molded pllSlit
enclosure to I~ both AI M 65 ;nj po""r supp/)t
152.50. AIM65 1KIn cabinet wrth powe' supply,
s....ldl , !USB, rord asseffi . $546.00. 4K 1565,00.
A6~C(l.5IllIO AIM liS'CO . i16K RAM "'"' monitor
11295.00 RAM Board Kit (15~, S195) (32K,
$2151 V0640 Vodeo Inler1a U 1119,00 , A&T
1149.00.~ AIM65 in III.. llnl!II:iose """
00- 5lJIlllIy 15t7,1lI. Specal~ p,g. 4~
Allol . 8K Basc. oo--~. cabn!t S591 00

AAI 66,n(lM.5YM.'SocJer EI" Ill!~
board. board ... 3 w .........'S $22.15. .....
III II II ""II:!" II AI. " I I

Ell II Adapler Kit $24.95
PIuQs _ E' NIl'OVI3I'lO SuoefU"ifI:l 50 pI'I
plus 5-100 IJlIs e>.pansian. (W,III Solper E.
p,ansoanl HogIl ¥d law address~. sial!
.., rnrx\II 1£0'5 OOIioN1 Sl 1.1111.

SUper Color S0100 Video Kit $99,00
E.qlandatlle 10 256. 19211q1 resaUlOIl toIOI
~. 6&47 *"'" all ClI$pIIy I'I'IlXIeS (l)OIlllUIef
c:ortrolled . ltlemol, noappMI 1K RAIll~
allIc 106K S- 100 IJlIs 11102 , 8OllO. EKl85. lI!O.
eu:: 0I,1ers: IeOIIIIIar ",cellnl: 1Iflci..0IIIrVI.....~

TERMS: $5 .00 min. order U.S . Funds . Clli!. residenls Idd 6% III, . Pnces
$10 .00 min. VISA and MllterClrd accepted. $1.00 Insurance optional. subject FREE: Send lor your copy 01 our NEW 1982
ShIpping: Add 5%: orders under $25.00-10%, 10 change QUEST CATALOG . Include 88~ siamp .
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MINI KITS YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

"supe . ~ 'Il~ pe" ormance f M .. " •.
Ie•• m, ' • •,t' f ,a..om,". ".DI.
"'9nal up 10 JOO y,f<lS ..,m • •cep
'oo"al.""... ~''''y I>y _ans at ,Is
t>u,'1 ,n .1«"" M.. . 11" '1'1(:"","
en . m,U. on..." ' ''''eh . a .._na
Nn..., ... <1 '''PI'' _ "uc'oon. n>o.
>s trw t,,,", ......, •••,Ia., le

•

S24.9S
S29.9S
S29.9S
S29.95

CLOCK KITS __-
Yo " . old 'norl'" ••• h . .. again . 0 • • , 1.000 Sold to Oa ' a .~
a. o na 0 1 th' g.nll a nd o .da, ,.,.... lod.o"

T ry your h and at build lf"l9 the f<nest look ing clock on the
market It s satm flO,sh anOdlled alu m inu m case looks great
anywhere . wh ile SI . 4" L EO digits p ro vide iI highly readable
d isplay Th,s is a complete k ' t no e xtras needed. and ,t only
ta kes 1-2 hours to assemble Your cnc-ce 0 1 case COlors
solver . gold . black (s pec , lyl
ClOC k k ' t. 12/24 hour . DC-5
ciccx w ,t h 10 m,n 10 lomer , 12/24 h o ur DC- lO
Ala rm clock . 12 hour only. DC-8
12V DC c a r clock . OC-]

For w.ree and tested ClOCkS add $1 0 00 to k 'i p rice
SPECIFY 12 OR 2.. I"lOUR FORMAT

Suptt SI,utll
Asupersenlthveamph.
he ' ...t" c " ...,11 p'c _ up a
pm d'op al 15 ''''-''' Gteat
lor mon~onng baby·s
fOOtrI Of as 0"........ Pu'
POSe ampl,,,,,,, ~ull 2 W
rms outpu, <uns on 6 10
15 _ I . U¥I~ ot>m......
Coo'4'C1E _~ EIN-S....

L'd BII..k, Kit
A (I,e.l , U&nllon gel.
Ie' .....'c" 'Ilern.'elya_ 2 tumbO LEOs
Uu lor ...me ba<lges
b utlons ...a,n.ng
PW>el I9'ts anytlW>g'
Runs on 3 lO 15 ooItl
Co" ",*~ _,I Bl..·1

12 M

CPO·l
Ru,," on 3·12 VdC I ..all ou, • 11HZ OOO<l 'Of CPO
Ala,m A""", Osc~Ia'or Comp"" e . " 1l.95

,_ "
Con' ..... on. Iv '0 .,0"" "'0" ,1<" S_
Ol''''. ' ''''SO'. ova' on Hi Run. "" 5·
15 V o<cap'..'" ,,<100"0"01 B. .. "Mon
'h. "'0" '" Compl" • • ', vO· . U .U

Ua n
11.1$

f ... ·3 II.,
f"'·J W,,'" and Tn '''''

FM
MINI
MIKE

............"", '''O'''W''d.M . «y ,y!<> ",<'co wh."h •• • . ...0 .0 ~y"G '''''

.no"" C,,,,,. mow....." , '. """''''.''' b..d '0" 0'''' ..,,_ J .. '••••M'

. ...le .... ' . ... , bOY' """n",..' D••o~. '. "'''l"' ~'."" ~ .," ...,,,,,,,,,,, b"9",n .
""""0< ""0' 0<, " ~ '"w" ' ou 0" n'Q " " 'MO.b.. 0" "' 0, do, 0' " '0'" Co n °
"',n '," "n .""d".d",om,""... '''' ..n,,"can "" . ".,"", 5d' ''. ....,... " """01.,d'"
" "" Cn"". 0 ' ,,,• • , blOt ' O. 00'0 ea,. "poc.'"
DC·] ••', ."""""...... Ill ..
DC·] w,,,.d .M ,.,,0<1 I n ",

/--Car Clock
TIoe UN·Il IT. _ , S-. con....,.._.

T..... O..:_ ~-
A complete 'one de<:o-
de' on a l,nO'e PC -!kf
bOa'd ~eal ures 400-
SOOO Hl 'djUSI'b'e
' a nge .., 2<llur.. poI .onage ,~u

la1<on . !ID7 IC Uselui '0' 10uCh
' one bu',' delec ',on ~St< etc
Can a lso be used 35 a Sla ble 'one
encoder Runs on 5 '0'2 '0115
Complele 0." . TO·l SS 9S

Whisper Lig ll t KtI

An ,n 'e ' e s lon g 1", s mall mike
p 'CkS u p sou"dS a ..d coovens
lIlem 10 hg h t The lo ude, lhe
sou..d , tile brighl'" Ill.. hght
InCludes m' ke, conlrols "I> 10
300 W. runs o n 110 VAC

Comple te 0. '1, WL- l
S6 .95

' , a nl m'" up '0 300 ' '0
,ny f M br.,.,dca" ra
100 . ulel .ny ' vpe 0'
n,_e Runion 3 '0 SV Type ~ M ·2

,al ad ded sen .. I'·". m,ke p rea mp
ta ge

M· I ' " 13 95

.'.............." .

..'...." W

S59.9S
144.95

s.so •• .
S1 .oo ••.

----J . •. . '",--600 MHz

P R ES CAlER

Extend the range 0 1 your
counter to 600 MHz Wo,ks
w ,t h a ll counters Less lhan
15 0 mv senSl1 lvlly s p eed y
100,·100

Wored . tested P$- 1B
K ,l , PS~lB

_ , Supp, Kit

Comp le'e If ,pl~ 'egulOle<l PO....,
I uppiv p",,,oe, ..... . ole 6 '0,8 '011,.,
200 .....ntl·5.,./l,mp E.c.. ll en"o.d
'&ou'."on QOOd "II ~"nll oM I moll
. " e leu ' , . n, lar me' l , ''''1,,''es 6 3 V
"' A ond 2_ VeT
ComP'..e . ,1. PS-JI. T $6.ts

Und<', a.... c. , CIoc _
'1 ~.-..,_. ,• • -."" "' ",,,_ .........
I_"m ..os _ .,. '00'.. ' _ .
1 ~ _.c> "'_. _ __ .....
..- ..,- .-.."'-_..~-" - -,-DC ,,_ _ ..." .."""-_.'.""...."" -

cos _ _
......,.... .. '... ,,,.,, ''O~, 2'5(1 on.... '0
..... ) "'"Il • 'Of 11.0CI

S29.95
S:J9 95

o e tc Isola lo,s - 4N2 8 Iy pe
o c to aenectcrs - Pho to d iode ' LED

.U..
V_ f ......_.--------- , -..-.".,,,, ._........ .._._..._-,."-,,. -" - .,., _ _-

'..... ...-.-.- _.,_.., ' ,..._ .
____ _ scoo_ _ ·.._. _ ,_ ~ ~

.._ _ _,_ ,_ ' • ....$lJl __''''~ _ ..- _...._'-""'--... .... ..._--.",-_... ... ..__., __ c... __

~--"'-'.

C.'",,,,, AI. ,m CI«k
The Clo<: k'M' "IlO' ,'.1I 6 ·5·· LE Os
12.-2. 1lOu' IfIOO. .. 2. hOur ,,'. ,m _
~ ..., c .,.... tla' Ml1.,y M C_ up an<l
10" mo<a The su e>e.- 7001 "n,p 's
......., S,.e 5, "2 .ne",," COmp......
. " _ caw lno' ....."ao...)
DC .

Audio
Pre " .'.r
Mak e h 'g h ,e so lut lo n aud,O
meas u,menlS, g'ea t fo r mu"ea l
instrumentlun' n.. PL to ne s. etc
Mu lllp l,e s Iwd,o UP ,n Irequency,
s..leClaDle ,, 10 0 ' . 100. g ...es 01
HZ resolul,on ...,'h 1 s ..c gale
11me' 1"1'911 sen"t'v,ty 01 25 m • . 1
m..g .n put Z and bu,IHn loll.."ng
g'ves g.ea ' performa..ce Ru n s
o n 9V bat1ery . all C MOS
p S -2 k' l
PS -2 * ,red

30 W. " 2 mlr PWR AMP

Simple CIIISS C power amp teetores a tunes po.....er g .",n 1 W in

for 8 oul . 2 W 10 tor 15 0 u t. 4W m for 300ul Max Outpul of 35 W,
mcred,bIe valUE!. complele Wllh all pa rts. less case and T·R telay
PA·1 . JO W pwr a mp k,t S22.95
TR-1 . Rf sensed T-R re la y k ll &.9S

Molt. _
_ . _ pre", ... _ ol1 _ ,
!Of to l"" 00<.... :HI ..... "If 11.011

OP · .U I P Special

MAF·238 ',.nl'"O' as ....er1 ,n PA·'
8-'Otlb ga,n 150 m~l S11.' S

RF actuated re lay sens e s R f
P W) a nd closes DPD T rela y

f or R F sensed T -R rei llY
TR-1 Kit S6.95

B'-~ETL~ 137_1 . Dor",,' prn ' or p,n 14 t ComPO' hble " u'500 000 MEG
,nou" l uo..- """ 50 pa ,noul cun..,' 10.. PO.... ' d ,..n
$0 100 .....' 19 00 10 too U 00

1aMG IUS "_1orI 18'2 11 00
1WO SU S 1815 S1 00
123 S.SO " 1905 S1 »
3Otl< su s 1912 ' 1 »
1_ 11 .00 1915 51»

S1w'foII T-.g _ _ TO·Il ....al_1
..... ",ecu'"", ,,, ..'''''' "n , - • T_........... 8<.... •... 11 .

..."~. !<> . G,_ ..... ......,... 56'1' OCI TO·no _ Son" J '" II ..

suo
S5.00
$5.00

...
U .
U.

• ••

","I< C I(:
0' 'Sy II I'"
,'.. " I' "...' '0. ..' .."".. .. ....,.... ..." ...

M,n, RG·l1" eo..
10 It. I... SlOO

AC Ou...
Pa"'" kOoun' ,n lNdl

"S1 00

Cry.,tll
35795.5 MfiZ
1000000 MfiZ
52.6800 MHZ

51-50

Ce,am,c I~ Fllt.r l
Mi n, ce,a m,c 1, llers 7 kHI
B.W. 455 kHZ S1.5O ea

tI. "- .0-'1' Sp'_ . )..., p'
. Sf..,.. 1'00.1"""_

_........--
....." <><d'''' .'" M, • <Ill __
0'''l'U' on ",'1 ....... 'O-Xl ... .. TTl<_ _ "$0

t w... ..-. CIII>o
~",._ o_ ,...
.. . _ G'oo'" ,.... .. I I •

$1.... 1m
PrOduces upwan:l a nd downwa'd
...a ,1 c ha'act.... 'S!'" o f • police
.....n S W peak a ud'OOulpul. ' un.
on J. 15 vOlts . usn 3-" S ohm
spea _er
Comp"',,, k'" SM-3 S2.9S. .... .- -__ '>- "\IOC , _".. _ .
__ at,...,.'. / ·' ..... ,...... .. ..

......,.......
! '.."""""
,""""' ••• Rod.., , ..
""'". >0 • • • '., , ..
,'" u' ... . . " •·.. oo"u' 'WR•• ,.,' ....' 00

'-,••0O<,.0'" ..v 1101lO Pf _,~.. 'oo <,1>-ItO Of • Tun_ ' . ...... -
M_ ... III ' .OCI

S,,",'Ch...
M,n, '099 'e SPOT
Red Pu.~l> u,, "". N 0

oc·oc Con..""
' 5 . 0" '"Ou' p,,'" ·11 .0' (~ )Om.

' 9 .d" p.o,J uc••. " ' dO" ), "'. In ,

It<Is • v..... cnoou. """ale spec",
t.Wo Red. Nnt>o Rod. Hogh ''''.......... """ _or Red ..,Sl
M,n, Yello.. J u"'bO YalIO" . JumbO Gr..en IliSl

2'51< 20 r " ' ".. 1'00 I ' 011
1M 20 T I,.., 1'00 I !Ill

R...IO'Of A..·,
AnOf1men, 0 1 ""1'0.10' .o'ues - '.'.
watt CuI "'a d !O' PC moun!lng. W·
cenle' '~,. Ie"" ' . 1>0" of 300 0'
mo'e

Co... Conneclo t
Ch....,S mounl

eNC type S l .00

Cry.tal M~"",
Sm.,l I'· d,. m..l" .~. , If'1.,_
C'YI"" m,_. canfo<l\j4 l ,f S

-~.... 01<_ .. _ , _ _ -.-.
~-... _ "00: ' c_ toe-.... "... ... '........ ,.... .." .. ..

"bd Blasl~r Kit

...

... f----""'"'=-C----"+-------j. ~...
S135

PrOdvees lOUD e.r ""." ,"Il and
a" hon g,,",ng .. ' SOun"
eo pp1y up 10 ' 5 "."s 0 '

_ .oOt4audo<> R.-_6-'5VOC ~:::~~~~;.;;~~,,:::-~~~l~":''---------~;.~:-!::::;;::;...:~~~=::::.:::...---j

TTL

Sock . ..
10112,00

10112,00 L-"==-'::""''::':'':T:'':'i'-.!:~~''c:=='''=:'''_j10112.00 r
" 112.00
4112 00
)lS2.00

25 A MP
100V B rid g e
S1.S0 each

Min i- B rid g e SOV
1 A MP

210r $1 .00

8 P,n
14 P,n
t6 Pm
24 P,n
28 P,..
.0 Pm

N SOO
7447
a75
,.~

a'96

0-.
5' V Z..... , :I'01S! .oo
1"'91" T)'Pe SOIS! oo I"o;~~:::'==:"'..!cT--..J,-::::-:':":"'==:"'::'--+--;'::~::!.-,;;----------,;~:"'..c~=:----lIKV lAmp 1111.00 r
lOOV lAmp I$lSt 00

FERRITE BEADS
-...., """. .~.,oo. _ _ . U .oo

.IC90
'0' '6
,~

1201 A
12'60
1101C

""5375AB G

'00'

PARTS PARADE

."11.10
11.1,0 ..e .....P....
I _I GoOd '0' <'00". "'<eO
11.1'0 f- - ----- - - -!...c-'c.::;"'T.;;;;;;.;"'."O"''''-l "n..IIO' ' "0 ~ ..c "'''911 OCI <>no .....

1I 0C1 .5 ! ~ m.
I ' 25 ,••0< '00m"

'0 52 OCI 'l ••c ~..,.,.
UK
U K

LINEAR

IC SPECIALS

T RANSISTORS

REA D O UTS
10 ...."cc It ...

10 "" ""0 '··C ' , ...
. ~ 11'_.".... c ...
• ... O¥C. I.

....._c·. 'n'._-c·, .....
->:I_ C·' 1S1'.

..... - c·, .n, .1 ~-~-=---~~~~'ij~~;~~!.L~~~~~=;;:.. .;~~~~.....'c·. •.. .
_ ' .... c·. n ••
- c·. ." • I---''':-..",.=:;;,.o----r''--;'''-;:,c,,-=::;'''=~c.-_j"",-- ..6 . .. ...... _ ._ , 01' .
- ,..-- ",... +112 _ ..
"'- '- ' . ~ ... ..... '- ,." ..- ,._...., .......

..,.
eo

"•
"•
"..••,..
~

UfH' ..l al T_ , KI1

","0.,,,... ,ne D, ..c PO'n. and PC
:><>.0'" '''Quoted '0 ",OV'de a sou'ce
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}l!'I..."..... ua...!155 "me< IC and
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I mong f>ftOS
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W,
M
;"
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FM-5 PC Board Kit - ON LY $ 15 9 .9 5
complete with controls, heatsink, etc.

--ii" ~-
SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!
10 watts, 5 Channels, for6M, 2M, or220

HIGH QUALITY FM MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

•

• T5l VH F FM EXCITER lor 10M, 6M, 2M,
220 MHz or ad jacent bands. 2 Watts contin
uous. Kits only 554.95.

• T451 UHF FM EXCITER 2t03Waltson 450
ham ba nd or adjacent. Kits only 564.95.

• VHF & UHF LINEAR AMPL.IFIERS. Use on
either FM orSSB. Power levels from 10 to 45
Watts to go with e xciters & xmtg converters.
Kits from 569.95.

• COR KIT S With audio mi xer and speaker
amplif ier. Only 529.95 .

• CWID KIT S 158 bits, field programmable,
clean audio. Only $59.95.

• A1 6 RF TlGHT BOX Deepdrawnalum. case
with tight cover and no seams.7 x 8 x 2 inches.
Only $18.00.

• SCANNER CONVERTERS Copy 72-76,
135-144,240-270, 400-420, or806-894 MHz
bandson any scanner,VViredllested Only $79.95.

• R76 VHF FM RECEIVER for 10M, 6M,
2M, 220, or commercial bands. Fantastic
selectivity options. Kits from $84.95 to $109.95

• R450 UHF FM RECEIVER fo r 380-520 MHz
bands. Kits in selectivity options from $94.95

• R11 0 VHF AM RECEIVER Kit for vhf aircraft
band or ham bands. Only $8 4.95.

VHF & UHF TRANSMITIING CONVERTERS

For SSB, CW, ATV, FM, etc. Available for 6M, 2M,
220 , 440 with many IF inpu t ranges. Convert er board
kit only at $79.95 (VHF) or 599.95 (UHF) o r kits
complete wilh PA and cabinet as shown.

VHF & UHF RECEIVING CONVERTERS

20 Models cove r every practical rl an d if range to
listen to sse. FM, ATV, etc. on 6M, 2M, 220 , 440, and
110 aircraft band. Even conve rt weather down 102MI
Kits from $39.95 and wired units.

er:\
•--=--..

VHF & UHF RECEIVER

PREAMPS. Low noise.
VHF Kit s from 27 10 300 MHz. UHF
Kits from 300 t0650 MHz, Broadband
Kit s: 20-650 MHz. Prices start at
$ 14.95 (VHF) and $18.95 (UHF). All
preamps and converters have noise
figure 2dB or less.

•
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• ComPilet
• Quality

COnSlruction
• Ve,utile
• Affordable
• Wide Range of

Acce,sories
Available

'59"
"11500•••P"'!

(c .~n U I

•

ICOM IC2A, IC2AT

PAICE CUT!

CALL FOR PRICE &
AVAILABILITY

TAlKMAN'lIlI 2.WAY
COMMUNICATIONS SET

~\f.~\ IC3AT (220 MHz)
\' IC4AT (440 MHz)

ICOM~fiIIC25A~

• '(OX lor tOlal hal'lCls-1
operatiOn ree

• " 4' '''ile range
• No 'icense required

plu l IS.OO
sh ipping

(Cont'l USA)

- --._-..__._- ..---
[.;.-::----

VOCom POCKET POWER

PfVIU.OO"fConr l USA'
"'cceDII I ny oe'$;on ollh
2A,ltpO''lIS ' IS Oulpul lo. e.!.C.
l:Hnd rI. , f ......e.
25 mo, ,e ., ilnd deli••••
"iI,~·~~I '''' ''O.u, mOb,le iI"le " .

'-';:';:::::~~'~.~Ul £lowe"

S·BAND ICF·6500W
PORTABLE SW RECEIVER

ONLY plus SS.OQ

S17995 ,,':::::':'1.,

ICF·200, INSTANT ACCESS
DIGITAL SHORTWAVE SCANNER

31·BANO ICF·6800W
PORTABLE WORLD RECEIVER

ONLY ""'1".00

$52995 tC:~~

numerals , II's a 101 of perfo rmanc e and conveni.
ence in a lillie radio, which projects rich, powerl ul
sound through a big 4· speaker.

.. "' _-, , , ..
_ 0<, "",D<
,"- u.. ""- _ ""- ,~.U; i
• • " .., 011. , _ .., , ..

Dlus 13.00
Ihlpplng

(Conl'l u.s.,

SONY ICF-5SW SUPER·SENSITIVE AM·FM PORTABLE

Add $5.00
lo.lhlp plng

ICOfl l'l U.S.A.)

FAMOUS " EAVESDROPPER"
SW RECEIVINGANTENNA

MORGAIN MULTI·BAND ANTENNAS

"REDISCOVER" AM BROADCAST LISTENING!

plulU.OO
,hipping

(Conn u.s.•

POPULAR HAMFEST SPECIALS!

CALL OR WRITE. MASTER CARD, VISA, MONEY ORDERS ACCEPTED, (PERSONAL CHECKS
TAKE 3 WEEKS TO CLEAR. ) INTERNATIONAL ORDERS WELCOME, PLEASE REQUEST PRO
FORMA INVOICE. ILLINOIS RESIDENTS ADD 6% SALES TAX.

MON. THRU WED. 9:~:OO, THURS·FRI. 9:30-8:00, SAT. 9:30-3:00

SI'f.C, p.\.1'
IlI'oC\\P.S

\' ORDER WHILE
QUANTITIES LASTl

The ICF-5SW offers ou tstanding , en' ilivity and
seleclivi ty. which means beller recept ion of weak,
hard·l o.luf"llt signals and c lean, cl ear reception in
crowded dial areas. And, in lhe cl ly or outlying
rura l areas, fhe ICF-5SW makes luning simple. All
' lation, can be tuned on the uni t's regu lar dial
sca le. In add it iOl), a speela l Zone Dial serectce
help, you tune major slat iOn, by their canretteee.

You simply selec t your broadcast lone, Ihen pick
Ihe ,Iatlon by name withouf referring to dial-scale

• 6.- i>«k« -'"~-SW 1-~ . P'll I,IlW
• b1~~JOIl(I logn"'l>ll ~1 ~ $'le.:'
• Silo' _ SOIUlIlIIlll.-y1LlI'lO'lg ' T.-.g "'lIalOI
• ~ET ~, ~~ lor I;U, 1Ow__ '1ICI!llloIft
lIIont-.~..., , ?,~

SIX·BAND POCKET
WORLD RECEIVER

TO ORDER:

HOURS:
STOP BY AND VISIT WHEN IN THE CHICAGOLAND AREA!!

AM ECO ~_~_~
PREAMPS ,C.a;.-.

I'dcl su o •~ ., •
IfIlJ1 plnt • • .~:-~ :

lCon"1 USA Ofllyl .

Mode l PLF·2....•..••.... S52.95
Model PLF·2E 1240V~ .• . . S57.95
Mode l PT·2 , $79.95
Model PT·2E (240Y). $84.95

~~.
~,~• • •

SUB·AUDIBLE TONE
HEADQUARTERS

ENCODERS plus 12.00

52995 ,hipping
EAC H rce-rt USA Dnly)

•

III SHCIRLlm.CUSHCRRFT.DARKE,HAM KEY. HUmER· HY-GAIN·ICOM· KRNTRONICS •
!ii

i

•

We st ock Comm unlCltlon l
Specialists 55·32 and 55-32M

.. encoders for most any mobile or
it""!' hand·held appl icat ions inc lud·8 ing the very popu lar Icom
«I: HIndheld• .

I
•

I

•

I
Ic
•

•

I
•a
II•
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EASTERN UNITED STATES TO :

A'" Ne.t higher l requency may also be usefuL
B '" Difficult circuit this period.

First Ietter e night waves. Second '" day waves.
G '" Good, F '" Fair, P '" Poor. a '" Chance of solar flares.
# '" Chance of aurora.
NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST.

J. H, Nelson
4 Plymouth Dr.
Whiting NJ 08759

JULY
SI...I'l ~ 1\£ WED THJ FA SAT

11
GIG 1

2
GIG 3 FIF

~ n .
~ FIG l5 GI~6 GIG .

7
FIF ·

8
FIGJ9 FIG f FIG

l FIF L FI~ _ GIG _ GIG FIP . PIP l_FIG'

~IG' (19pIP I20FIG 21 GIG 22GIG [23GIG ,24FIG

25 26 "2:128 29 30 '31I FIG I GIG I GIG I GIG I GIG I GIG I GIG

Vienna VA
The W...-hinK\UIl meI..~dit...n . "",', leading
•" pplk'. of lbe 1. 1"'" In Arnateu ' Iladiu.nd Te>l
r.quil'.....nt. On your nelt t rip lu tbe "'aliun',
Cllpital. <t~ by and .... .., I:l<rtronlr Equip
meat BaN. . l nc. , 516 MiD St. ~ .E. , \ 'i<H>a VA
22180. 1J38-.335O.

San Antonio TX
Amateur . Cornm<n'ial 11--..)•• 5dli"ll _
Spodal...... ....-.ntt, !udm. Bird. Hy-Gai...
Standard. Vibropleol. Midland. ""11)'. c.h
tU f l. D I t ,i<. HIlOlIr<. 100'04:. MF] . !'O l"' ,
Shu.... Cubit, Tempo, T....T""andolhen.. Apo
pIl&nor .l< Equipm<ooI CD., Inc . 2317 V...,.
Jade...n Road . Sa" Anlo" l.. TX 78213,= .

Sccanlon PA
ICOM. Bird. Cush<nft. Bod....... flulor.
Lanm. H....der. Antnu>&~ Aotton,
Avanti. Ilddrr>. W U U/W2VS. <DE. AEA.
V~. H_~'. O:S. AmplM;t:d. Son)'.
r.......courirl-. B.!<W, "-"'"-.~. UR..
~ 1112G.......... .. 51" ScrantaD PA
18509. 3Q.1124.

Oalla~ TX
Dealer in UoO'd Com!"'l... H. rdwa.., &: EItc
Ironic r..rts. Special un Do.isy ...."..,1 Pri nl.....
X.....,. Word~ng "'lull'"",nt. Dual C.,d
Ptint~" and Display S)~k""'. CIIto.1"ll $1.0\1.
Rondu... Com pllO)' {The ComputeT Room)
Doopt. 73. 2522 Buller 51.. Dalla TX 75235.
......,i .

DEALERS
Your rompany namt' and mawJgt'
call rontoin up to 25 wordt form lit
tit' as ' 15() yearly (prepaiJ), &r ' 15
per month (prepaid quorterly). No
mmtion oj mail-&rder burines8 or
area code permitted. Dirf'Ctory text
and paymm f must reach u., 60 dnys
In wloollce oj publication. For exam
pie, odverlisingJ&r flU' Sept. '82 issue
ml~t be iJl ou r hands by July 1st.
MoJ to 73 Magazine. pf'ft'Tborotlgh
XII aJ.#58. ATTN: ....'aJlOj Ciampa,

Ammrdarn !\'Y
UPSTATE ~EW YORK

u.>..",>d. ICOM. Onlr, p"- many~
b_~0Wet1or.......3S~ Adin
dodWio~,Inc. • I&5W_Main _ .
" ........... :"O~ Il!IHO, M2-83S0.

Syracuse-Rome-Utica NY
FN tutinK: K..,wood. Y....u. ICOM. Drake.
Ten·Tooc. Swa n. De nT.o n. Alpha. ilubot, /.IF) .
Teml"'. M ron, KLM. Hy C .ln. M<>liey. La.·
oen. C,..bc••fl . Hustler. Mini PrtXluct>. You
won't be dlw.ppoInted ",ith ~ulpmer1t10e<Vi00.

Radio Worid, 0nr0da County Airpo<1.Tenni
Milluildin«. Ori!bny 1\1"1' 1:u2-t . m ..o:!m.

CoIumbusOH
The bigIst and~ H.... 51.... in the 1JIid".""
featun... quaii\}' K..,wood p<t>duct> with
.......-kine displaY". We wli on/) the I:>tst
Aul bo. lzO'd Ke nwood Se..-l.,... U" in...]
Ama...... R.dio Inc.• 1280 Aida Dr.• ~""'"
bulK (Oolumbull O H 0l6ll. 1lllSo4267.

Hend OR
Slo'ellU, TV. Known b•• nds, c..ll today fur
m"re Inl<,..mo.tion and j"'l'lirt' abullt our deale.
pnlit"am. WESl'EJlCOM, P.O. Box 7226.
Bmd OR 117708. 389--0996.

Philadelphia PAl
Camden NJ

Waw ll" jdo iii CoIuilll Microw. ' -eComponents
&: £quip"","I. Labor. IUl)' G..w Tell In
stru.......ts. """-tt Supplieo.. Buy, Sdl lil T ra<k
aU I"'I"'W ..w-HP, GR. FXR. ESI. Soren
..... Sinl!"'f. <'Ie, LtriJ tmk ~"'l.-b&,1423
1'"'1' A...... Camdoon SJ 08 1010 . 541-4200.

Preston 10
R"", WB7BYZ Iw tbe La'#,1 Stock '" Ama·
teu. Gea. In u.. Inte. moontal n W••" .nd tbe
Best rn.:.., Call me for all )'OIl' h.m n-k.
lloa Dtotribu~ is So. Slo"". P""""" lD
832&3. SS2--Ofl3O,

Somerset NJ'- Ie...,.-·. <ml}' factory. auth"rtwd ICO/.l
andy f:~U diolributor. L. 'K< In,,.n t~ d _
and ....,.j ' I_b. /.I"" tnIIl'" b••nd> In srlJCk
CDmpl,'. .....-i.,.. .nd lae iliU... . Rad i...
Unlimiled. 1760 F.aMoa A....... P.O . Bo.347,
Sur,.. , . . ....JOM73, 469-4.'>911.

Syracuse-Central NY
HAM·BU M ; ilAPIO SAVES US l.OT OF"'$
011 all lc<lm. Ten.,!,~, HyC ain &: Kanl.....x,.
Gear. h".l1ependabl< Servlor lIM"", &: A1t...
thr SaIrl Sm.""" io Our Main Buol".,..\ "'eed
c...h_ lIam·~ will oeIl you. ... lor 10 110
comrrU.luo . 3206 £.rir Bl...l.. E. , Syrtr<uoe ' "1'
1 :r.1I~ . 446-126t!l.

San Jose CA
Bay .....·• """"'""' Amateur Radio.....,.~' .l<
...... Ama,.... Radio ..... .l<..mo.. "" , featun,
It.:..,....",.]., 100M. Iurlen. Y_ . Ten-T..,.
s.nr....l< IIWI)' more. Sba_ Jladia. r-., IJ7S
So.~ A..... 5.nJ-CA Z 12!I.-'I IOJ.

Smpna GA
For )"'" K.....-....J. Y-.. 100M. Drak and
ott- ~• ......to. """"" to ....... arin'.
T..". ' Jladia. 2S06S. Adan ta Rd., Smyrnoo
G A 3WltI, 4J2-IlOO6.

Fontana CA
~ Ju. 100M. [)paT..... T....T....
Mi....... Qabl,:,. Lunar . .,....,. .pJ} ",,",uooic
prodUOl.1J, fOl' ~_. t""hnJdan. aopm.
_ , Aloo CB ...dio. 1a>-iI.OIlbIIio. F_
n..ctroni<s. !Ili2lI so.n. A..... r_ CA
9'l335. fl2Z.7710.

Hudson S H
Se'w Encland'. Diottibulor and Authartzrd Set·
\i<lr Center for all Ma;"- Amal1ru. U""". TIIfb
Radio EIoc:t......,..I..... 61 l..<rwtil "-:t. Hoo.
""" ~ It 030:'i I. !IIl.'l-SOl:l5 .

San Diego CA
We buy .nd ..II Surol... Army Nil''}' f.l<c:-
IrorUoI. Ill", T~rmi...te<l Mat.rlal. Whol do)'Oll
want 1n ...1rI W.Il~ 10. cataloKl.. , ElectI'1lllic
w..n, Inc•• «Q.7th A....".... . PO Bo. 2048 . San
Dielo:nC Aesue. 232-9379.

Phoenix AZ
The Southw",r. m""t progreo;i>-e ",,,,,murnc.·
lions cumr:Mny .I..,k;n~ K~nw""d , leum .
Yae!U, loU • Bb:W. Astron. La....n. C...t>croft.
Hy-Galn, ",.1. and _. Would li~ to
_you1 ro-rComm.......~Gorp.. 16olO
W""", e::...-I.... Rd., I'homi>. Ii:L 85015.
U I ·W.tl .
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New Yaesu FT·102 Series
Transceiver of Champions!

t

,

• The long-awaited new generation of Yaesu HF technology has arrlvedl New research In
Improved receiver filtering and spectral purity Is brought to bea' In the competltlorHlred
FT-102, the HF transceiver designed for active Amateurs on today'. Intensely active bandsI

"que C..eMSed Filter System
e FT-102 utilizes an advanced 8.2 MHz and 455 kHz IF system, capable of
:epting as many as three filters in cascade. Optional filters of 2.9 kHz,1.8
z. 600 Hz, and 300 Hz may be combined withthe two stock 2.9 kHz filters tor
! ratinll flexibility you've rever seen in an HF lransceivttr before now!
r New RKelver Front End
lizinll husky junction field-effect transistors in a 24 volt. hillh-ctlrrent design,
• FT-102 front end features a Iow-distortiOn RF- preamplifier that may be by
\sed via a front panel switch when nOI needed.
~Ich snd Audio P••k Fln.r
lighly effective 455 kHz IF Notch Filter provides superb rejection of hetero
es. carriers , and omer annoying inlerlerence appearing within the IF pass
Id. On CW, the Audio Peak Filter may be switched in during e~remely tight
s-up conditions for post-detection signal enhancement.
~ab l. IF Bandwidth with IF Shift
~ FT·l 02's double conversion receiver features vaesu's time-proven Variable
ldwidth System, which utilizes the cascaded IFIiIters to provide intermediate
Idwidths such as 2.1 kHz, 1.5 kHz, or 800 Hz simply by twisting a dial. The
iable Bandwidth System is used in conjunction with the IF Shift control ,
;ch allows the operator to center the IF passband frequency response without
~ing the incoming signal pitch.

H INarrow Filter selection
lending on the exact combination of optional finers you choose, a variety of
~elna rrow operating modes may be selected . For example, you may set up

kHz in SSB/WIDE , 1.8 kHz in SSBINARROW, then select 1.8 kHz for CWI
JE, and 600 Hz or 300 Hz for CW/NARROW. Or use the Variable Bandwidth
set your SSB bandwidth, and use 600 Hz for CWIWIDE and 300 Hz for
INARROWI No other manufacturer gives you so much flexibility in selecting
r responses I
iIIble Pul.. Width Not.. Blanker
lion rcse. the "Woodpecker, " and power line noise are modem-day ere
s of effective Amateur operation. The FT·102 Noise Blanker offers improved
lkillll action on today's man-made noise sources (though no blanker can
1inate all forms of band noise) for more sol id copy under adverse conditions.
, Distortion AucUolIF SWgti Oasign
, that dynamic range, stability, and AGC problems have been largety elimi
~ thanks to improved technology, Yaesu's engineers have pUt particular
'Ilion on maximizing intelligence recovery in the receiver. While elementary
r cascading sdIemes often degrade performance, the fT·l02's unique blend
rystaI and ceramic IFfinn plus audio tone control provides very low phase
y, reduced passband ripple, and hence increased rICOiltry of Infonnation.

Ha~y Duty Th,..Tubli Anal Ampltfter
The FT·l02 final amplifier uses three 610468 tubes for more consistent power
output and improved reliability. Using up to 10 dBof RF negative feedback, the
fT·102 transmitter third-order distortion products are typically 4D dB down,
giving you a studio quality output signal.
Dual Metering System
Adopted from the new FT·ONE transceiver, the Dual Metering System provides
simultaneous display of AlCvoltage on one meter along with metering of plate
voltage, cathode current, relative power output, or clipping level on the other.
This system greatly simplifies proper adjustment of the transmitter.

Microphone Amplifier Tone Control
Recognizing the differences in voice characteristics of Amateur operators,
Yaesu's engineers have incorporated an ingenious microphone amplifier tone
control circuit, which allows you to tailor the treble and bass response 01 the
fT·102 trensmnter for best fidelity on your speech pattern.

RF Speech Proc...or
The buih-in RFSpeech Processor usestrue RF clipping, for improvedtalk power
under difficun conditions. The clipping type speech processor provides cleaner,
more effective "punch" for your signal than simpler circuits used in other
transmitters.

VOX with Front Panel Controls
The fT·102 standard package includes VOX for hands-free operation. Both the
VOX Gain and VOX Oelay controls are located on the front panel , for maximum
operator convenience.

IF Monitor Circuit
For easy adjustment of the RF Speech Processor or for recording both sides 01 a
conversation, an IF monitor circtJit is provided in the transmiter section. When
the optional AMfFM unit is installed, the IF monitor may be used for proper
setting of the FM deviation and AM mie gain.
WARe Bends Factory In.,-I*I
The FT·l02 is factory equipped lor operation on all present and proposed
Amateur bands. so you won't have 10 wony about retrofitting capabilityonyour
transceiver. An extra AUX band position is available on the bandswitch for
special applications.

Full Une or Accaaaortn
For maximum operating flexibi lity, see your Authorized Dealer for details of the
complete line of fT·102 accessories. Coming soon are the FV-l020M
Synthesizecl VFO. SP·102 SpeakerfAudio Aner, a fu flline of optional fi tters and
microphones, anCI me AMlFM Unit

Pnce And Speohcahons SulJteC1 To
Change WithOutNoIICe OrObllgallOO

YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramoun~ CA 90723 • (213) 633-4007
YAESU Eastern Service Ct,., 9812 PrincetorHllendale Rd., Cincinnati, OH 45246 • (513) 874-3100
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More Information on the T5-93OS is
available from a ll authorized dealers of
Trio-Kenwood Communications
111 1 Wes t Wa lnu t Street.
Compton. Californ ia 90220

Tbe TS·93OS is a superlatiTe. high per
formance. aU-soUd state. HF transceiTer
keyed to the e:uctin& requirements of the
OX and contest operator. It COTen aU
Amateur bands from 180 through 10
meters, and lncorporates a 150 kHz to
30 MHz Iteneral coveralte receiver baving
an n:celIent dynamic range.
Among its other important features are.
SSB slope tuning, CW VBT, IF notch filter,
CW pitch control, dual dlgitsl VFO's, CW
full break-ln, alltomatlc antenna tuner,
and a higher voltage operated solid state
final ampllfler. It Is avanable with or
without the AT-930 automatic antenna
tuner built-in.
TS-93OS FEATURES:
0 160_10 Meten. with 150 kHz ~ 30 MHz

,eneraJ coverage eeceteer.
Coven> a ll Amateur frequencies from 160-10
meters. including ne w WARC. 30. 17. a nd
12 meier bands. o n S5B. CWoFSK . and AM.
Features 150 kHz - 30 MHz ~eneral cover
age receiver. Separate Amateur band
access keys allow speed)' band selection .
UP/DOWN bandswllch changes In I-MHz
steps. A new. m novanve. quadruple con
version. d lgual PLL synthesized circuit
pro vides superior freque ncy accuracy and
stability. p lus greatly enhanced selectivity.

• EJ:ceUent receiver dynamic range.
Receiver two-to ne dyna mic range. 100 dB
typica l 120 mete rs. 500 Hz CW band wid th.
at senstttvrty ofO. 25 /.1 v. SIN to dBl.
pro vides the ul tima te In rejectto n of
1M distortion .

• All so lid state, 28 volt operated
final amplifier.
T he I mat a mphfte r- o pe ra tes o n 28 VDC fo r
lowes t 1M disto rtion. Power In put rated a t
250 W o n SSB. CWoand FSK. a nd a t
80 W o n AM. Fmal ampltfte r p ro tectio n
ci rcuit w nn cooling fan. 5WR/Power
me te r built-In.

o Automatic antenna tuner, built-In.
Available with AT-93O antenna tuner built
In . o r as a n option. Covers Ama teur bands
80-10 meters. Includ ing the new WARC
bands. Tuning range automatically

Superior dynamic range, auto. antenna tuner, .
aSK, dual NB, 2 VFO's, general cov~rage receiver.
T8 S 308 pre-selected wtth band setecuon to mtru- Fluores cent tube digital display.

_ mtze runmg time. "AUTO-T HRU' swttch on Fluorescent tube dignal display has anal-
front panef type sub-scale with 20-kHz steps. Separe

• CW fuU break-ln. 2 digit display Indicates RIT frequen cy sl
CW full break-In circuit uses CMOS logic Ie • RF epeecb processor.
plus reed rela y for maximum flexibility . RF c lipper type prol:s.'.;or provides hlgh~

cou pled wnh smooth. qu iet o peration . average - talk-po\\:t'f ,. plus ~mpro~('d uue:
Swt tchab je to semr-break-m. g lb llUy. S eparate IN a nd OUT front

• Dual digital WO'. . panel level controls.
to- liz step dual d igital VFO's Include ba nd • One feu warranty.
mtorma uon. Elic h VFO tunes continuous ly The T S·930 S ca rries a o ne year limited
from band to band. A la rge . heavy. flywh eel warra nty on pa rts a nd la bor.
type kno b Is used for Improved lunln~ ease . Other features:
T. F. Set s witch allows fas t t ransmit • SSB monitor c trcuu. 3 s tep RF a ttenua te
frequency se tnng fo r s plit-frequency o pe ra- VO X. and 100-k l-lz marker.
uons. A-B s witch for equaltztng one VFO Optional accessories:
freq uency to the othe r . VFO "Lock" switch • AT-930 automauc a ntenna tune r.
p rovided. RIT control for ±9.9 kHz receive • S P-930 external speaker wuh selectable
frequency shift. a udio filters .

• Eight memory e hannels . • YG-455C-1 1500 Hzl or YG-455CN·I (250
S tart's both frequency and band Infonna - plu~-In CW filters fo r 455·kHz IF.
non. VFO-MEMO swttch allows use of each • YK-88C-1 1500 Hz) cw plu~-In filter for
memory as a n Inde pende nt VFO. (the 8 .83- MHz IF.
Original memory frequency can be recalled • YK-88A-1 16 kHz) AM plug-In filter for
at wtlll . or as a fixed frequency. Inte rna l 8 .83-MHz IF.
Battery memory bark-up. estimated I year • MC-60 (5-8) deluxe desk microphone "1
life. (Batteries nol Kenwood supplied), UP/OOWN switch.

• Dual mode uolse blanker ("pulse" • TL-922A linear amplifier.
or "woodpeck e r"' . • 5M-220 station monitor.
NB-1. ....1th thre-shold control. for pulse-type • lIC-to dtgital world clock .
noise. NB·2 for longer duration • HS-6. HS-5. HS-4 headphones.
'woodpecker" type noise.

o SSB IF s lope tunlng.
Allo ws Inde pendent adjustment of the low
and/or h igh frequency slopes of the IF
passband. fo r best Inte rferen ce rejection .

o CW VBT and pltcb controls.
CW VBT (Varia ble Ba ndwidth Tuning)
contro l tunes o u t In terfering s ignals. 'c w
pitch controls s tuns IF pa ssb a nd and s imul
taneousl y changes th e pitch of the bent
freq uency. A "Na rro w/Wide" filte r
se lector s witch Is provided .

• IF notch filter.
1000kHz IF notch ci rcu it gi ves deep.
sharp. notch . better than -40 dB .

o Audio filter built-ln.
Tuneable . peak-ty pe a udio filter fo r CWo

• AC power s upply buIlt-In.
120 . 220 . or 240 VAC. switch selected
(operates o n AC o nlyl.
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