
. , . .. "

26 Four-Wheel Frenzy!
- ha ms an d the Ba ja Internaciona l K6WS

32 T·R Exotica
-rf switching with PIN d iodes , W4VGZ

34 The Auto dia le r Revis ited
-a circuit bo ard and ot her
improveme nts . . . W7JSW

36 Waterga te Special
- crea te yo ur own l8-minu te gap ... H89B LU

40 Be l egal
- build an ID rem inder AD4A/WA4MFY

44 Another 1C-22S Scheme
- for od dba ll rep ea ter s WA1ZMQ

46 Improving the SWTPC UDI
- se lf-preserva tio n mad e easy K3MPJ

48 Grad ua te to a Better Operating Desk
-lots of cla ss . . . . WB6EKO

50 The SW l Bible
:...- tun ing the ends of the-wor ld . . ... . W2XQ

58 The Mobile Dream Mac hine
- Ken wood, Drak e, l arsen and
Ford. . . . . . . K9SQG/8

62 Be A Surplus Survivor
- don' t ge t burned by a boat anchor .. . . WB4APC

64 Tracking the Wild Turkey
-DFtips WA8BHR

68 High Q Antennas
- stop wo rrying abo ut swr. . . K4KI

72 When In Doubt, Improvise !
- add ing TT co nvenience to your
HT-144B . . W6LTV

74 Reliel lor th e Rockbound
- cont inuous tu ning fo r FM rigs . . . WB2EQG

78 Power Suppl y Magic
- the forgotten vo lta ge doubler .. . . . Bur t

82 DVM Scrapbook
- the ba sics . . McClella n

88 Meet Mr. Blizzard
- Dayton ham s were ready K8YQH/AA8P

92 The Blizzard o f '78
- a real snow jo b W8HXR

94 How Do You Use ICs!
- part X. . . WA2SUTJNNN,ZVB

98 Rela x and Unwind
- yo ur anten na wire WA41JJ

100 ~ Nucl ear Attack!
- WWI II on yo ur SR-S2 ..... WA7WKA

106 Cla Computerized QSO Records
- who need s a logbook? WA7VZR

112 Il\i RAM Checko ut' s A Sna p
- t his tin y program does the job .. .. WA7NEV

118 The Case 01 the Missing Offset
- addin g to the HW-2021 K3JZD

12 2 What Do You Do With A Timekube?
- when in doubt , modif y it! . . Staff

126 Gourmet Guide To Capacitors
- fo r th at projec t yo u have cooking. . .. . . .. W5JJ

128 The ARC Tuner
- re juvena ted surp lus. . . . .. ... K9QLL

132 Home-Brew Circuit Boards
- cheap a nd simple.. . W91WI

136 73 Re veals Bias!
- tran sistor opera tion exposed ! . . W5Jj

138 CB to 10
- part X: Realistic's Mini 23. . . . K5lU W1KSSA

140 Kerchunk .. . Ka boom!
- safe dist an ces be tween dynamite a nd
rf . ....... • . ... .. . . .. • . . .. .. :~N5KR

142 Be Mr. Clean!
- simple RTTYtra sh remove r . .. WB4FXD

144 Build the Trip le Threat Keyer
- grea t Novice proiec t-, W8FX/4

146 The Ten Meter AM Ante nna Specia l
- $5 ve rt ica l also wor ks on SSBor FM..... W6RCl

152 Buddy, Ya Got A Match!
- build one l of a matcher. K4KI

164 Another Trick 16r l he 22S
- now it' s a remote contro l system ... . . WB7SHW

168 "Stop Timeout s!" Revisited
- PC bo ard for K3VTO 's t imer. .. WB3ElV

·170 Maintai n Cont ro l!
- keep ing power tools in thei r place . . .. Stan field

172 CBto l 0 ~

-part XI: Hy-Ca in's Pl l rigs WB5BSG

174 Act ive Vo ltage Divider
- for dividing act ive vo ltage ... .. PYlAQ UCTlEM

201 Charge!
- your nicad s. . W4VGZ

204 light Righ t!
- do- it-yo urse lf photo exposu re meter Mills

214 Micoder™ Magic
- improve it with eas y mod s K4BJF

220 Build the IC Experime nter
- gett ing sta rted with TTl and CMOS . .. . Leonard

222 A New Type 01 10 GHz Receiver
-use it o r lose it . . . . ... Kopel ka, 4Z4TJ

224 Two Meter s At the Summit
- a ba ckpacker' s de ligh t W6FJT
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816/679-3127

11240 W. Olympic Blvd., los Angeles,
Calif. 90064

931 N. Eucl id , Anaheim, Calif. 9 280 1
Butler, Missouri 64 730

Pri ces SUb je ct t o c han ge w itho u t n otic e

Henr!Radio H3

So ld at Tem po dealers thro ug ho u t the U.S .
and abroad . Please ca ll o r write
fo r furthe r i n fo rm ati o n.
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TEMPO POCKET RECEIVERS
Low priced , dependable and the most

compact receivers ava ila b le
M S-2 . 4 channel scanning receiver for VHF hiqh band , smallest
un it on th e market. M R-2 same size as M S-2 but has man ual
selecti on of 12 channels. VHF hig h band , MR ·3 . min iat ure 2 ­
channel VHF hig h band mo nitor or pag ing receiver. M R-3U .,
sing le cha nnel on the 400 to 512 U HF ba nc oAll are low priced
and dependable. Now available w ith accessory cress and 2­
ton e decoders.

TEMPO' FMT-2 & FMT-42 (UHF)
An exciting a p pr oach to
mobile com m u nica t io n
Compact t ransceivers of fe ring versati iii yand perform ­
an ce. S UPlJ.l i ~d. with an un breakable rem ote cont rol

head for hide-away m ou nt ing in mobile use an d to provid e a small neat package for
base applic ati ons. 6 channel capab il ity w ith one suppl ied . A hand -held PTT m icro­
phone and 20 foot cab le sup p lied . 2 w att power output fo r low cu rrent . low power
appl ications. but design ed for output up to 120 watts on VHF, and up to 100 watt s
on U HF. With AC power supply beco mes a base station with 120 w att s V H F or 10 0
watts U HF.

TEM PO VHFlONE PLUS
Sti ll the best buy in a mobi le t ra nsceive r ... co m pare
features. _. co mp are prices. .

Full 2 meter cove rage , 14 4 to 14 8 M Hz for both trans mit
and receive > 25 wa tts or low powe r output selectable >

Remote tuning on microp hone · Sideband ope rati on w ith SSB/ ONE adapter > MARS operat ion
capabi li ty · 5 kHz numer ical LED 6 ~ u ll phase lock synthesized (PLL) • Automatic repeater
split-selectable up or dow n · Two bui lt -in prog rammable channels 6 All solid state > 800
selectable receive frequencies w ith sim plex and ±600 kHz transmit freq uen cies for each
receive channel. Sti ll only $3 9 9

BI RD Model 4362 Thruline Wattmeter
.. . th e perfe ct accessory fo r any 2·m eter ope rat ion . Bird
d irecti ona l wattmeters are in sert io n type in st ruments for
measur ing forward or ref lect ed power in 50-oh m coaxial
transmission lines. $94.00.
HF m ode l 4 36 0 ($ 9 4 .0 0) and a co m plete li ne of BIRD
produ cts also avai lab le.

TEMPO ... still the
best value in

quality 2-meter
,t\ equipment

_"1ft

TEMPO VHF & UHF solid state
power amplifiers
Boost your s ig na l . . . give it
the range and clarity of a
h igher powered base s t a t io n.

VH F 1135 to 175 M Hz l
Dr ive Po w e r Output Mo d e l No. Pr ice

2W 130W nOA02 S209
l OW 13 0W 130A l 0 $ 18 9
30 W 130W 130AJO $19 9

2W SOW BOA D2 $ 169
l OW 80W SOA 1D 51 49
30 W BOW BOA30 $15 9

U HF (400 to 5 12 MHz)
Drive Po wer O utpu t M odel No. Pr ice

2W 70W 70 0 0 2 5270
lOW 70W 70 0 10 5240
30W 70W 70 D 30 521 0

2 \1\1 40 W 40 0 02 $165
l OW 40W 40 0 10 $1 4 5

2\1\1 l OW 10 0 0 2 $ 7 5
l ower powe r aocl FCC type accepted models also
avai lable



«Just put up a System One
. .. went up as slick as a

whistle . . . more pile­
ups than I can handle".

. • . JOAN-WD6BNH
SANTA BARBARA, CA .

"After using the System One to contact DX
stations throughou t the world, I am conuinced-thai

it would take a much larger
antenna to make any sig­
nificant dif ference at
either end. A frequen t
comment from
European stations
on 15 meters was,
'You are th e only
West Coast Station
coming through.'.

On 10 meters
I worked all
continents in

less than 3 hours. "
. • . A L -K7ICW

LAS VEGAS, NV.

Inll™

"The System One is pr-Oviding
good results . . . it takes the waiting

out of a pile-up. . .. LES- N1BH
NARRAGANSETT. R.1.

95T£
20-15-10 METER TRIBANDER

"One thing is for sure. If you can 't
h ear the DX you casv't work it. With

my new System One by Wilson , that
problem is all but eliminated. I can

hear a lot of stations that o thers
seem not to hear. Sure helps wi th th e DX"

. . • RON-WB4GWA
HERMITAGE. TN .

. .. "A s far as perf ormance,
th e operation of the new
System One is expressed
by my increased suc cess
among the ru thless
20 meter pile-ups"

.. . RICK -WB9ZAH
FT. WAYNE, IN.

ASK ANY HAM WHO OWNS ONE:
THE Wilson

• • • THE ACCEPTED INDUSTRY STANDARD
From the seasoned professional operator to the novice . .. all agree th at the System One ™ outperforms anything

available . . t he ultima te Tribander! Rea l monoband performance wit h 4 full elements on 20 and a separate 10 met er reflec ­
tor, all on a 26' boom.

You can obtain more informat ion on the System Onet wan o Wilson's other anten na, radio , tower and rotor products by
co nta cting yo ur nearest ama te ur deale r.

4288 S . Polaris; P. O. Box 19000 ; Las Vegas, Nevada 89119 ; (702) 739-1931"; TE LEX 684-522

Consumer Produc ts Division W2

Wilson Electronics
Corp.
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ATLANTA, DALLAS, ETC.
The last few mon ths have

been exceptionally busy and
exci ting fo r me . They have
taken me to several count ries
and a number of hamfest s and
computer shows. More impor­
tant, in the long run, are the
politi cal implications ... and
by that I mean with regards to
the future of amateur radio ...
of these last few weeks.

A year ago, in a newsletter to
the ham industry (dated May,
1977), I outlined the dangers of
the coming WARC conference
in Geneva. Being one of th e few
surviving deleg ates from the
last WARC conferen ce (1959), I
perhaps have a little more
perspective on the whole situa­
t ion than peopl e who have not
been th rough one of those con­
flicts. That was twenty years
ago and most of the peopl e in­
volved have either di ed or
retired by now, so we have a
new genera t ion of innocents
preparing for what promi ses to
be a bioodbath .

Those few of you readers
who have hung in there with me
for the last twen ty years or so
have read all of th is before.
Hm mm ... I wr ote my fi rst
editoria l in a ham publ ic ation
jus t 26 years ago. Lucki ly I
didn 't suspect what I was get­
ting into.

To go over history very brief­
ly. In 1959, 1arri ved at Geneva
to meet with the delegates from
over 100 countr ies of the wor ld.
I found that though a few were
amat eurs , they were represent­
ing commercial or military in­
terests, not amateur. The only
country that permitted ama­
teurs to be represented on their
delegation was the U.S,) with
me and a chap from t he ARRL
being it. In reading over the of-

ficial positions of th e other
count ries, I found that few had
any respect for amateur radi o
and that most were proposing
drasti c slashes in amateur fre­
quencies.

In general, we were in a littl e
better shape with the European
coun tri es, with the worst posi­
ti ons for us being proposed by
Australia and India. Australia
was demanding that all ham
bands be cut to 50 kHz . .. and
thi s was their offi ci al proposal.
India wanted the m cu t to 20
kHz. Bless India.

Through an almos t
unbelievable stro ke of good for­
tune, the U.S. mana ged to get
reall ocat ions in t he 3-30 MHz
bands put of f until the next con­
fer ence, scheduled for 1969" Ita
writer used a coinc idence as
weird as the one that hap­
pened , he woul d be laughed at.
The U.S. was not trying to save
the ham band s by th is move;

. the y were .just try ing to hold On'
to the di sprop ortionate number
o f frequencies the y had
grabbed for many services at
Atlanti c Cit y in 1947 and at
previous ITU conferences.

The fact is t hat , even t hough
the official U.S. WARC pro­
posal ca lled for continuing the
ham bands as they were, 1
found that the members of th e
U.S. dele gation had pr ivat e
orders to repl ace any losses to
their service by taking frequen­
cies from the nearest ham
band . We had no frie nds at that
conference, believe me ... and
the most predat ory of al l of the
delegates turned out to be
hams want ing to take ham fre­
quenci es for their employers.
This is one of the reasons I
laugh a litt le when I hear an
ARRL pres ident teil a gullibie
audi ence that we don 't have to

worry, hams on the foreign
del egations wil l help us protect
ham frequencies. Ha.

By 1965, the newly-chartered
Afr ican countr ies were joining
the ITU and swinging the
balance of power. By 1966, I
became concerned en ough
about t he sit uat ion to look into
it and see what I could do. I had
been visiting the ITU prett y
reqularly, keeping in touch with
t he hams there and getting the
inside in formation on what was
reall y going on. 1visited the ITU
in 1958, 1959, 1981, 1983, 1965,
and 1966. Mx...,vis it in the spring
of 1966 made tt'seem important
to me to arrange for a trip to
visi t some of the countries in­
volved and see some of the top
ITU peopie.

That summer I went to Africa
and visited the hams in Kenya,
Uganda, Ethi opia, Sudan, and
Egypt. While in Addis Ababa, I
had the 'opport unity to get
togeth er with the just-replaced
secretary-general of the ITU. I
talked with him abou t the im­
portance of amateur radio to
emerging nations as an inex­
pensi ve source of technic ians,
and he thought t his was an lrn­
porlant concept whic h should
be brought to the attention of
the current secreta ry-general,
an Indian. I DXed my way up to
India, stop ping off on the way
to vis it and operate in Lebanon ,
Syria , Iran, and Afghanistan. I
vis ited Iraq , but was unab le to
get permi ssi on t o operate
there.

Mr. Sarwate, meeting me in
Delhi , was most interested in
what f had t o sa y ab out
amateur radio and its benefits
to new nati ons. We discussed
getting the ITU to bac k a plan
for developing amat eur radio in
the se countr ies , and I agreed to

4
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You can still
buy one of the world's

best HF transceivers
for under $1,000

TS-B20

Even without the d ig ital display, Kenwood 's T5-820
provides extremely sensit ive and accurate tuning,
plus all of the electronic and mechanical advantages
found only in the TS-820S . Its re liability has been
proven through thousands of h ou rs of use under
all environmental conditions.

The TS-a20 stands out from all the other rigs on
the band. Its adjustable RF speech processor,
utilizing a 455 kHz circuit to provide qu ick-time­
constant compression, will get your message through
the p ile ups. RF negative feedback i s applied f rom
the f inal to the driver to i m pr o ve linearity, an d
thi rd -o rd er products are at least - 3 5 dB . Harmonic
spurio us em issio ns are less tha n - 4 0 d B and ot her
spurs are less tha n -60 d B. RF in p ut power is
200 W PEP on SSB. 16 0 W DC on CW oand 100
W DC on F5 K. Receiver se nsit ivity is b etter th an
0 .2 5 «v fo r 10 dB SIN. The TS·8 2 0 is known fo r
it s su perb rec eiver selectivity, and it s famous I F
shift eas ily el im inates heavy QRM . Th at ' s why the
T5-820 series is t he Dxers choice.

An d , of course, an yt ime you m i.ght want t o ad d a
dig ital d isp lay , it' s sim ply a matter of install in g the
DG ~ 1 op t io n.

TS-820 VFO-820S SP-820

Ken wood ' s un bea table co mbinatio n . The VFO·
82 0 solid state remo te VFO adds g reat ly to the
versat i l it y of yo ur TS· 8 2 0 . It has it s ow n RIT
circuit and co ntro l sw itc h and is a perfect ly
matched accessory . The SP-8 20 deluxe externa l
match ing speaker in clud es aud io f il ters for added
versat il ity on receiv e and two aud io inputs.

TRIO-KENWOOD COMMUNICATION S INC.
1111 WEST WALNU T / COM PTON, CA 90220



VE3GJ, w ho has atten de d
WA RC preparat ion meetin gs
throughout the world for the
lARU, will also be present and
may cont ribute some appro­
priate observat ions."

Hopefully, th e sarcasm of
the above is not lost on you.

Indeed , I did report to ARMA,
though not on WARC dir ectl y
. .. as HR very we ll knew . In
view of th e lack of suppo rt for
t he U.S. pos ition at WA Re, I
di dn't think it wo rth a lot of ti me
to argue endless ly over it. What
a waste of time. I presented my
perspective on th e possible
ou tlook fo r WARC, and I played
severa l mi nutes of a t ape
recording I had made four days
ear l ier in Geneva when I inter­
view ed one of the hams at the
ITU. The tape is unoffi cial , so I
can 't quot e it d irec tly . Visi tors
to 73 or to some of my ta lks at
hamfests wi ll have a chance to
hear it . The impact is strong: I
was unable to f ind anyone at
ITU who held out muc h hope fo r
ham bands after 1979. The idea
of a mission to Af rica to in­
te rest count ries in th e value of
amateur radi o to them, wit h the
example of Jordan to show ,
was deemed the only hope.
" ARMA also lis tened to Eato n,
and I also have a tape of that for
those int erest ed. He reported
that the IARU, the int ernati onal
arm of ARRL, had approached
many African countr ies for sup ­
port at WA~C. That sounded
good . ARMA rrrembere pushe d
for more detail s, which were
f inal ly drawn from Eato n. It
seems t hat the IARU has
worked only in count ries where
they already have an lARU
member soc iety. Obv io us ly
these are countries where they
already have an -IARU member
soc iety. Obvi ous ly these are
co untr ies where amateu r radio
is relat ively we ll developed and
not a ser ious prob lem in the
fi rst plac e. Eat on was asked
about co ntact wit h the so ­
ca l led "b lack b loc" . . . no,
none of t hem, on ly the IARU
member cou ntr ies, and those
on a lower leve l, not on top,
where it co unts.

After ' hearing th at , ARMA
voted overw helmingly (one nay)
to support a mission to Afr ica
and t o fun d it by ask ing
amateu rs and the indust ry to
send in $10 to $20 a week each
for a period of three month s.
Wit h t he ful l cooperat ion of the
industry, th is would more than
prov ide the $20,000 a month a
mission would cost.

Joe Brunzo of Ham Radio
magazine voluntee red to pre­
pare a letter to be sent to th e in­
dustry wit hin t he next few days
to get the money sta rted. I
discussed thi s wit h him, point­
ing out that, in view of Ham
Radio magazine's rigid support
of ARRL poli cies, he might not
be permitted to prepa re t he let-
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ARMA
When ARMA (Amate ur Radio

Man ufa cture r's Associat ion)
was f irst formed in 1977, I
brought up the prob lem of get­
ti ng African votes for amate ur
radio at WA RC, but the manu­
facturers were too busy worry­
ing about bylaws, who was go­
ing to be president of the group,
FCC hassles, etc . This was why
I put the information on the
su bject in my May , 1977,
newslett er to the indu stry. I
hoped that somet hing would
come of it at their Atlanta '77
meet ing ... noth ing did.

I bro ught it up again at the
next ARMA meet ing in Vegas
du ring SAROG '78. Noth ing
happe ned agai n. Though I was
elsewhere during the Dayton
Hamvent io n, I did get a tape of
the ARMA meetin g and not hing
more happened . With At lanta
be ing the last meeti ng of the
year, I sent out one more
news letter in May, 1978, outlin­
ing the problem and my pro­
posed sol ut io n.

ATLANTA
HR Report (I called it half­

righ t reports, but th en I am
often accused of exaggerat ion)
said ... "Wayne Green wil l pre­
sent a WARC '79 'progress
repor t ' to the ARMA meeting in
Atlanta next week . Since he
has yet to participate in any of
t he U.S. WAR C preparati on
tha t's been go ing on i n
Was hing ton s ince 1975, it
s hould be a n i nte res t i ng
pres en t ati o n. Noel Eato n
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JORDAN
Durin g my visit to Jordan in

1970, I ta lked wi th King Hus­
sein about the advantag es to
his country of amat eur radio. I
explained about t he hobby as a
way of getting almost f ree
techn icians, particu larl y as
compa red to the cos t of bring­
ing in Swiss or German tech­
nici ans and engineers, which
often run to $500 a day or more .
He li ked the idea and had me
expla in it to his gove rnmen t.

They started right in with this
idea, even though Jordan was
in the middle of a civi l war be­
tween t he Palest inians and the
Jordanians. They set up ham
sta t ions in every yout h c lub in
the count ry and got the kids in­
terested in amateur radio. His
Majesty asked me to come
back in 1973 and see what had
come of my idea, and I met
abo ut 500 ent hus iast ic Jor­
danian hams, all in their teens,
as I vis ited ham clubs from one
end of th e country to the ot her.
They were ju st about to sta rt
work on the f irst Jordan ian
electron ics facto ry
something wh ich wou ld have
been imp ossi bl e j ust t hree
years before.

Just recentl y, I noted a piece
in t he Herald Tribune quot ing a
communications student at the
Universi ty of Amman! From
ze ro tec hn ic ians to co m­
munications graduates in so
few years ... it shows what can
be done .

wr it e a set of rule s for small
co unt rie s w hich wo ul d en­
co urage ama te ur ra d io to
develop. Many co untries were
completely unaware of ama­
teur radi o and , even if they were
intereste d, didn 't know how to
get it go ing.

Upon returning home, I set
about prep aring a set of regul a­
ti ons for th e ITU to reco mmend .
Before I cou ld get them to Mr.
Sarwate, he had the bad luck to
drop dead and I found myself
bac k on square one. I would
have liked to tak e a trip to visit
his replacement , but when I
returned fro m my three-mont h
trip , I found 73 Magazine in ter­
rible shape. We were over a
month behind in publica t ion
and virt ual ly bankrupt. It took
me a co uple of years to get 73
back into good enough sha pe
so I could even think of leaving
it for more than a few days.

My vis it to the ITU in 1968
conf irmed that the Af rican na­
t ion s had taken control. The
European count ries sti l l had
eno ugh c lout to prevent the
sc heduled 1969 WA RG, but not
enough to hold th eir frequen­
c ies if th e con fe rence had been
perm itted. By the '70s, t he
Europ eans couldn 't even pre­
ve nt t he 1979 con fe rence ,
though t hey knew it would be a
te rrib le expe rience.

The Africa n count ries have
been voti ng in a bloc to recti fy
the frequency s ituat ion. Their
view is th at 10% of the world
grabb ed 90% of the frequen­
cies in th e past , and they, by
damn, are now going to get
t heir share and th en some .
They f lexed their musc les in
1971 at th e sate lli te confe rence
whe n they wiped out all of the
ham mi crowave sate l lite al lo­
cati on s . We wen t in wit h
239,249 MHz of ham satel li te
channels , eno ugh so every ham
in the world could have been in
con tact wi t h any other via a set
of three synchronous satell ites
within a few years. We lost
every single Hz of those alloca­
tions. The report is in QST,
where the ARRL admits that
they went into the con fe rence
unprepa red and lost every­
thin g. Oh, we di d keep a li ttle
bit of the VHFs, but not eno ugh
to be of much use ... and the
real future of amateur radio, the
mi crowaves, were cut off.

The white countries ran into
th is African buzz saw again in
1973 when the mari tim e in­
terests got toget her for an in­
terim ITU conference and the
Afr ica n bloc wiped th em out , ig­
noring all techn ica l advice and
grabbin g every cha nnel th ey
could- even the total ly land­
locked nati ons. What wi l l t hey
be doi ng with these frequen­
cies? None of our business,
they say, and if t hey want to
rent t hem out or sell them,
that 's thei r prerogative .
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ICON's New IC·280

leOM introduces its new 2 meter mobile radio with
the detachable microprocessor control head, the Ie­
280. Bright, easy to read LED's and a new style meter
grace the brushed aluminum "new look" front panel
of the detachable control head, which provides mem­
ory and frequency control for the remotely mountable
main section.

The IC·280 comes as one radio to be mounted in the
normal manner: but, as an option, the entire front one
third of the radio detaches and
mounts by its optional bracket
and the main body tucks neatly
away out of sight. Now you can
mount your 2 meter mobile radio
in places that seemed really light
before.

With the microprocessor head the
lC·280 can store three frequencies of
your choice, which are selected by a four
position front panel switch. These frequen­
cies are retained in the IC ·280·s memory for
as long as power is applied to the radio. Even

when power is turned offat the front panel switch, the
IC·28 0 retains its programmed memories; and when
power is completely removed from the radio, the
± 600 KHz splits are still maintained! .... -...."

Frequency coverage of the IC·280 is in excess of the
2 meter band; and the new band plan (144.5-145.5
MHz repeaters) can easily be accommodated, since it
was included in the IC -28 0 's' inilial planning by the
leOM design team.

The main section of the IC-280 puts you up to the _ .'
minute with the latest state of the art engineering. The
new IC·280 includes the latestjnnovations in large
, .signal handling FET front ends for excellent inter-

modulation character and good sensitivity at
the same time. The IF filters are crystal

monolithics in the first IF and ceramic in
the second, providing narrow band

capacity for today and tomorrow's
crowded operating -c o nditlo ns.

Modular PA construction with
broad band tuning provides full
rated power across the full 2
meter band (plus a little).

AUICOMradios signlftcandv
eJlClilid FCC . pl!iclftc.tlon.
IlntltlDIISPurtO US_1..lo DS,

Speclfl.cation s . ubJect to
change without notice.

IC-280 Sp edft<;atlon.: DFreQu~ncy CO"erage, 143.90-148 .11 MHz D Operating Condlllons: Temperature: -W'C 106O"C (14"Flo 140 "F),
Duty Factor. continuous D FreQuency StabUlty: ± 1.5 KHI: D Mod!MlIon Type: FM (F3) O Anlenna lmperlance: 50 ohms unblllanced D Power
Requiremen t DC 13.8V ±15% (negallveground) O Currenl l)raln: Transmlt!ing: 2,SA HI (lOW), 1.2A Lo {lW), ReceMng: 0.63OA"I max audio
outpu t, 0.450 at SQL ON wllh no slgnalO Slze: 58mm {h)x 156mm(w) x2 28mm(d) D Welghl: approx. 2.2 Kg DPowerOutpul: lOW HI, lWLo
o Modula tion System: Phase O Max. Frequenc y Devtation: ±5 KHz 0 Spurious Output: more Ihan 60 dB below carrier 0 Mlaopoone
Impedance: 600 ohms dynamic or electret conde nser typli. such lISthe SM·2 0 ReceMn g System' Double Sllpe:rhelerdyn~ O lntennedlate
Frequency: 1st: 10.695 MHz,2nd: 455 KHz D $ ensltMty: 1 uv aI S+N IN" t 30 dB or be tter; Noise su ppresslon5<!T1SltMty 20 dB. 0,6 uv orl ess
o Selectivity: less than ±7.5 KHzal -6 dB, less lhan : 15 KHzal -60 dB O AudloO utpUt More than 1.5W O Audlo Outpul Impedance: 8 ohms
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Bellevue, Wash. 98005
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Here's Helen Harris W1HOYIKP4 on th e left, me, and Sam Harris
W1FZJIKP4 on the right. Sam had a seri ous bou t with lung trouble
last year, but is back in fi ghting trim now . He 's stopped smoking.
For newcomers to amateur radio , Sam was the chap who in­
vente d the fi rs t parame tric amplifier-he built it to work on
6m-and he was the promoter of a seriee of moo nbounce
developments, inc luding the use of th e 1000-foot dish at Arecibo
for 1296 MHz ham moonbounce a few years back. Sam runs the
lab at Arectt o, the world's largest rad io teles cope.

I f irst vis it ed Sam when he was WBUKS ou t in Burton, Ohio,
when we were both involved with 75m DXing. Lat er he moved up
near Boston and became the VHF edit or of CO while I was editor
of that magazin e. When CO got over a year behind in paying him,
he switched over to OST, where he battled their anti-Technician
policies for some years, fin ally quitting them.

Sam today is one of the fo remost microwave scientists in the
world, though a sc ien tis t in the his toric sense in that he des ign s
and builds things himself, not just with a computer doing the
calcu lations and some technician the dirty work .

guess I was sea rching for
reassurance and I felt that if
anyone in the world might have
a fing er on the pulse of the
WARC, it would be the people
who are in the middle of it in
Geneva. I decided to extend my
Paris trip to Geneva and try for
some encouraging words at the
ITU. As I said earlier, I was
unable to f ind anythin g to be
optimis t ic about at Geneva. I
ta lked wit h a number of people
there, most of whom I have
known for many years and have
found most dependable and
st rongly on the conservat ive
side.

Since I seem unable to reall y
do anythin g about the situa­
t ion, I wil l resume my compla­
cent pose and join the ARRL
and t he rest of yo u with
crossed fingers as a shield
against th e futu re, hoping th at
all will indeed be well and that I
have been a wor ryw art for
nothing. The ARRL may just be
rig ht - perhaps the ITU can 't
cance l amate ur radio.

What are the chances of the
U.S. ignoring the WARC deci­
sions? I asked at the ITU about
th is. They say that th is is im­
possible. What about the U.S.
getting a foot note into the
a llocat io n s t ab le so U.S.
amateurs can carry on? That' s
possibl e, but there wouldn't be
much DX. This could -keep 2m
going, if such a move could be
gotten through the ITU meet­
ing_ I'll be invest igat ing these
opt ions.

Continued on page 148

manufact urers, and who knows
how many hams who could af­
fo rd to send in money. No, t he
twenty th ou should be easy to
get , if anyone asked for it.

WHAT HAPPENED
When I got back from my

latest round of ham and com­
puter shows, i cal led Jack
Burchf ield of Ten-Tee to see
what had come of the lett er
from Ham Radio asking for the
indust ry to send money to
ARMA for the mission and to
the request fo r same in HR
Reports. Jack said that the HR
ment ion was minimal and no
lett er had been written and
that, as far as he was con­
cerned, tha t was the end of it. I
agreed.

I explained to Jack that the
Kilobaud exhibit at NCC in
Anahe im had shown our new
line of mass-produced soft­
ware fo r t he Rad io Shack
TRS-80 and the Commodore
PET microc omputer s . The
orders already received and
promised showed t hat we had a
bull by the tail and I was needed
at home to organize our growth
to meet this new market. I said
that while I would do everything
I co uld to help amateur rad io, 1
was not going to be foolish
enough to be the only one to
make the effort . Now that the
industry knew the score, the
ball was in ARMA's court.

INSTANT SOFTWARE
The concept beh ind ou r

publi shing so ftwa re ju st as we
do books and magazines was
to-make a large number of pro­
grams avai lable for microcom­
puters. Wi t ho ut t hese pr o­
grams ,1 could see a gradually
grow ing public resistance to
buying computers and another
disaste r something like the CB
debacle com ing. Com puters
are of no earthly use if you
don't have programs for them.

Since it takes a lot of ex·
petle nce and ti me to write
signif icant programs, I fi gured
that t he people who were doin g
this shou ld get proper rewards
in the form of royalt ies when
the ir programs were sold. So
far the re has been litt le effort to
do this, with the result that
there are virtually no programs
available for microcomputers.

The firs t thing I did was set

the darned est fares yet . _. for
about $20 less than round trip
to Cali forn ia, Sherry and I were
abl e t o f ly t o Caiiforni a , THE MONEY NEEDED
Atlanta, New York, Puerto Rico, The amount of money need-
Saint Mart in , and back to ed for the proposed mission-is
Boston. We spent a co uple so in signif icant when co m­
da ys sk in di vi ng on Saint pared to ham sales that the
Mar ti n (FS7/PJ7), then flew resi stance of manufact urers to
back to New Hampshire for a fundin g is difficu lt to under­
co up le days . . . nex t to stand. I calculate it would lu_n
Bi rm i ngham f o r th e i r - ·aboutS20,OOOa mont h. l based
hamfest ... home again for a th is on a rough estimate of
couple more days, then off to $100 per day per person, wh ich
London to visit microcomputer is about what things cost in
stores and manufacturers . . . Euro pe th ese days. I also
Paris for Micro-Expo, where I f igured that since the people on
spoke to a packed house on the trip would be business pea­
microcomput er soft ware . .. pie, they would have to get
then up to Switzerland for the back to the U.S..every now and
visit with the ITU. the n to keep their businesses

I felt that th e visit to the ITU going. Figuring four people for
headquarters was very lrnpor- three weeks, plus a round trip
tant as a way of reinforcing my fare once a month, plus a cou­
own observat ions on what has pie gift ham stations for each of
happened, what is happening, the three count ries vis ited dur-
and what appears as if it wi ll ing each month ly trip, I came
happen. The projecti on t hat up wit h around $20,000.
looks lik ely to me Is so terrible On the one hand, th at 's a lot
th at I just co u ldn ' t reall y of money, but compared to the
believe It. I felt t he same as the U.S. ham sa l es o f ov e r
high ARRL sta ffer I talked to $100,000,00 0 per ye ar, i t' s
recentl y who answered when I peanuts . With 231 di fferen t
asked him about the poss ibility advertise rs in the most recent
of our los ing all ham bands issues of 73 and QST, I f igured
next year, "They can 't cancel that if each of these put up just
amateur radio !" It is just un- $20 a week for one.month, we
t hinkable. would have our $20,000. Check

Unfort unately, I am able to at th at out on your hand cal-
least consider the possibil ity of curator. We have about 500
the totall y unth inkable, so I ham distributors plus over 1000

ter. He laughed.

THE ITU
My travels started back in

late Apri l with a trip to Los
Angeles for a microcompu ter
show . This was th e sa me
weekend as Dayton, so ot her 73
Magazin e staffers covered for
me at Dayton. While in L.A., I
got toget her w it h seve ral
ARMA members and disc ussed
the WARC situ at ion, and was
able to make arrangements for
t he Japanese Ham Manufactu r­
er's Associati on to fund and
supply a very well qualif ied
man for the proposed Af rican
mission , th us makIng it an
internat ional affair .

From there, I f lew back to
New York for a day at the
Premium Show, then on down
to Areclbo for a visi t with Sam
Harris W1FZJ/KP4 and his wif e
Helen W1HOY/KP4. The big
dish there has been substan­
tial ly Improved since my last
visi t (1968), and there is grow­
ing interest in using it for a ham
moonbounce weekend again . I
was surpri sed and pleased to
fin d that much of the dish's
time is spent in looking for
LGMs. They have a very big
co mputer w hich ana lyze s
everyt hi ng c om i ng in f o r
anyth ing which has a patt ern,
affecti onately ca lled looking
for Littl e Green Men.

Eastern Airl ines has one of
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THE CRRL AND 2M

I would l ike to enclose a copy
of a lett er from the CRRL con­
cerning a prop osal which , if
passed, wou ld eli minate al l
amateur act ivit y on the two
meter and 11/4 mete r band s.
One has to wonder about the in­
telli gence of some of our over­
paid and underemployed civi l
se rvant s . As t he Ex pe r i­
menter's licen se was to de­
mand a high deg ree of tech­
nical knowledge, I wonder if
there would be more than 100
people in all of Canada who
wou ld be int erest ed. If the
q uali fi ca t ion s were to be
lowered so as to inc lude th e CB
types, not much interest would
be shown in pulse or packet
emissions. As thi s proposal
would, If accepted, ser iously
affect two meter and 1% meter
acti vit y adjacent to the bord er,
perhaps you wil l find this of ln­
terest.

I en j o y yo u r m ag azi ne,
alt hough I beli eve the ARRL
receives mor e than its shar e of
crit ic ism. I like the Ham Help
letters, as it app ears t hat
ama teur radio is becomin g so rt
of imperso nal and many con­
tacts are onl y for t he purpose of
co l lecting QSL card s.

I don 't consider it a QSO to
exchange nam e, address , and
signal reports. We seem to be
los ing the abili t y to co m­
municat e wi th each other. We
need a lot more rag chewers on
the band s. Amateurs have too
many repeaters on the air, sit­
ting Idle most of the t ime. Many
are bui lt out of spite or di s­
agreement with ot her groups.
You f ind tha t aft er an initi al
con tact through a repeater, it is
in many cases impossi ble to
find anyone to ta lk to, as all the
lis teners feel they know who
you are and where you are from .
Is not one of the reasons for be­
ing a ham a sense of belonging
to a group of people wit h
simi lar interests? Perhaps we
need to cultlvate our abil ltl es to
talk to each ot her. We have lots
to discuss, even the bur eau­
crats' att empts to get rid of us
entirely.

As the present restric t ions
being placed on amateurs are
due to the problem created by
the illegal operati on of CBers, a
bet ter solut io n co uld be a
resumpti on of fees and a use of
the money thu s co lle cted to ap-

i·,'Ia, ,
, '
~• .I t.i .a t

prehend and impose severe
penalties on these people. At
the present t ime, the re appear
to be on ly feeble atte mp ts to
apprehend the i llegal CBers or
HFers, and if they are caught,
they receive nothing more than
a slap on the wri st . The ban on
10 meter linears I don 't beli eve
is any hards hip on anyone. In
fact, amateur radio wo uld prob­
ab ly be better off if linears of all
types were banned.

Willis Wood VE5WV
Estevan , Saskatchewan

Canada

I am gratefUl to Jack "Heed
VE3GMT for presentin g this op­
port unity of bri ef ly addressing
you con cerning a recent DOC
proposal of far-reac hing impor­
ta nce to the welfare of the
Canadi an Amateur Experimen­
ta l Service, both nati ona lly and
int ernat ional ly.

On March 1st , DOC issued its
formal Canada Gazette pro­
posal s fo r the ir new code-t ree
Experiment er's License. These
prop osals contained many sur­
p r ises to yo u r na tiona l
organizations, many of which
were at variance with discu s­
sion results at the recent DOC
Ama teur Symposi um. Experi­
menter f requenc ies are pro­
posed from 144 MHz up (no HF
priVi leges), but of ext remely
seri ous consequence is th e
prop osal to permit only Ex­
perimenters pul se mod ulati on '
emi ssions on our two mete r
band, and, in addit ion, the dele­
t ion of all present emission
form s between 220 and 225
MHz, except that of " packet
radi o." Packet rad io is a tech­
nique through whi ch packets of
data may be broadcast over a
commun icati on channel which
is shared by a number of users.

Alth ough not concl usive at
th is point in time, the League
consi ders that perm itting pul se
modulati on over pract ical ly the
ent ire two meter band cou ld
serio us ly interfere wit h and
oth erwis e jeo pardi ze present
extensive repeater operat ions.
Add itionally, the present tw o
meter OSCAR frequenci es on
this band could be seriously af­
fected. Of equal if not perh aps
great er concern is the Depart ­
m ent 's pr op o sa l t o lim i t
220-225 MHz emission to that
of "packet radio" only, thereby
effe cti vely precl uding our pro­
jected repeater growth in to this
presently authorized band, not
to menti on the resultant in-

te rference which will occ ur to
p re s ent and futu re U.S.
repe ate rs ad jacent to the
border.

Dr. de Me rcad o (Di re c to r
General o f the DOC Regulato ry
Service), the apparent architect
of the se proposals, st rongly
feels that the imp lementation
of these new regulations wi ll
launch Canad ian amateurs into
orbit as the world leaders in t he
development of these new com­
municati ons techniq ues. We
regret that we are unable to
share his enthusiasm , espe­
c ia lly w it h re s pect to th e
spec i f ied f requ en c ie s. Th e
Leagu e does not wish to con­
trad ict the concept envisaged
by Dr. deMercad o, but we are
categorica lly oppos ed to the
part icula r spectrum frequency
space wh ich has been st ipu ­
lated.

We suggest that there are
o th er hi gher fre q ue nc i es
availab le, just as technically
s u it ab le, wh ich wo uld not
severely handicap our present
well-justified operat ions in t he
144-148 and 220-225 MHz
bands.

Technical progress and in­
vesti gations are, of course, im­
portant justi fi cation fac tors for
our service, but not , we respect­
fu lly sugges t , if it should
negate or otherwise. sacrif ice
the other important facets of
the amateur serv ice by which
amate urs have become ac­
knowl edged and proven nati on­
al resou rces to our nat ion in
both peace and war!

The CRRL shall short ly be
making a complete and ..tech­
nically quali f ied presentaflon
to the Depart ment in respect to
these proposals; however, we
st rongly wish to urge all in­
dividua l amate urs to make t heir
comment known direct .to -tbe
DOC (Depart ment of Comm u­
nicat ions, 300 Slate r St reet ,
Otta wa, K1A OCB).

Thank you for your coopera­
ti on in hel ping us to help you.

Ron J . Hesler VE1SH
Director, CRRl

PRIORITY OVERRIDE

Your plan fo r conve rted CB
sets on ten meters is the most
logical I've seen to da te, but it
has one very imp ort ant f law.

As the Coast Guard fo und
out decades ago, an emergen­
cy chann el has to be used for
cal l ing and working channels
fo r t raffi c after co ntac t is
est ablis hed, so that peop le w ill
always be listening .

Your idea to use the channel
one positi on of converted sets
for call ing and lis ten ing is
good, except for one thing:
Many of the CB sets include a
" Pr io r ity Override " sw i tc h
wh ich allow s chann el nin e to
interrupt rec ep t ion on any

other channel, as long as t he
swi tc h is on. This fea tu re, if
used by hams, would allow
asos on other channels to be
in terru pted by a call on channel
nine, thus allowing the owner
to monitor both a local channel
and the calling chan nel.

1sug gest , therefore, that you
should change the calli ng and
listening channel to channel
nine, at 29.065 MHz.

Ernest W_Horne WD6FZY
Isla Vista CA

IA BETTER FEEDTHROUGH I
I read wit h extreme Interest

the arti c le, " A Better Feed­
through for Cables," page 50,
June, 1978, issue of 73.

It was my choice for June's
artic le wi nner, and an excellent
one it is.

I sub mitted that same design
to the ARRL and t hey published
it in the Ju ly, 1976, issue of
QST, page 41. I feel you gave
the design a better layo ut than
QSTd id mine. Anyway, keep up
the f ine magazine-I reall y en­
joy reading it and have been a
subscr ibe r s ince last year.

'- By t he way, thi s method has
been used at my QTH for over
tw o and a half years.

Keith H. Gilbertson WB~LXM
Detroit lakes MN

A WORD'FRO M THE NBS I
Whil e we are de lig hted with

Mr. Bloom 's enthu siasm for th e
frequency cali brat ion service
us ing th e TV network co lor sub­
carrier, there are some mrs­
leadi ng a nd/ o r inaccurate
statement s in -nts artic le th at
should be c larif ied (see "In
Search of the Ulti mate-an in­
credi b le co unte r cali brator,"
April , 1978, issue, p. 66).

NBS operates two HF radio
stat ions, WWV in Ft. Colli ns,
Co lorado , and WWV H o n
Kgual, Hawaii. At the present
time, both sta t ions tr ansmit on
2.5,5, 10, and 15 MHz. The ac­
curacy ot the WWV/WWVH fre­
que nci es as transmitted is bet ­
te r than 1 x 1O~ 1 1 (not 1 x 10-9 as
stat ed by Bloom). The frequen­
ci es are generated by cesium
beam at omic frequency stan­
dards located at the statio ns
which are steered in long-term
to agree wi th the NBS Frequen­
cy Standard in Boul der, Color­
ado. Received accuracy, cor­
rectl y stated by Bloom, may be
degraded to 1 x 10-1 by pro p­
agation path disturbances.

Mr. Bloom also referred to
NBS stati on WWVL. These VLF
tra nsmissions, formerly oper­
ated at 20 kHz on an experi­
menta l basis, were terminated
on July 1,1972.

It is not true that NBS I F sta­
t ion WWVB on 60 kHz radiates
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Continued on page 96

PIONEER LOST

The unfortunate and untime­
ly death of Mr. R. R. Freeland,
Sr., Pres ident of Internat ional
Crystal Man ufacturing Com­
pany, Incorp orated, has left a
great void in the electron ic in­
dustry.

Mr. Freeland and his wife
Virginia were ki ll ed instantl y
when their twin engine Turbo­
Commander exploded in mi dair
Just west of Oklah oma City on
Saturday morn ing, May 27. He

G. S. Wren KSEAT
Helotes TX

ANOTHER BELIEVER

seems that the ARRL has you
here- fo r ma ny years, they
have talked about the " proper"
ways to handle TVI probl ems
(and I can not recall one so lu­
tion being to "disguise" your
ante nna) .

Yes, the author was talking
about "cliff·dwelling" in an
apart me nt where ant ennas
were verboten (the " birdhouse"
title is apt), but the statement
does sta nd alone in the article
as a mean s to avoid TVI com­
pla ints.

Grant ed, manufacturers do
not design TVs, stereos, etc.,
with suff icient discrimination
to reject a strong (but legal)
ham signal. Neverthe less, I've
always thought the ham should
make himself known in the
community and through good ­
will (and maybe some ext ra ef­
fo rt like install ing f i lters) so lve
the problem!

If the reason you're "disguis­
ing" your antenna is to ci rcum­
vent a prohibition in your rental
contract against outside anten­
nas, I can understand it (but
you are still act ing il legally). If,
in add it ion, it is to avoi d TVI
compla ints , I conte nd it is not
in the best interest s of ham
radi o, even If your s ignal is en­
tirel y clean.

Put me do wn as a beli ever,
too! After two months with your

valved would be breaches of
the peace if committ ed in a
publ ic place, and the radio
waves , with as many peopl e on
them as we have presentl y,
should be considered a pub lic
place. The oth er method, whic h
will not endear me to the FCC,
who would like to maintain
co mpl et e j urisdiction, is to
dec lare the radio waves to be a
public place for the purp oses of
breach of th e peace laws,
thereby ope nin g jurisdi ct ion on
non-technical vio lations suc h
as swearing, int erfering wi th
emergenc ies, and other mis­
chief to local law enfo rcement
aut ho rit ies.

For examp le, New Hamp­
shire law provid es for legal ac­
ti o n against a person who
" makes unrea sonable noises
in a private pla ce, which can be
heard in a public place. .."
Were the radio waves dec lared
a public pla ce, much could be
done under th is provi sio n and
other parts of the disorderly
conduct law.

One idea that might be
useful in suc h cases where
FCC personnel were autho rized
to act on their own would be for
them to go back to using in­
spectors . Field personn el at
the mome nt are mostl y field
engineers, graduate eng ineers

.that cos t more than a police
lieutenant. They used to have a
force of peop le with either a lot
of experience or a tech sc hool
educat ion, and cOUrd get more
personnel for th e money that
way , for handling rout ine mat­
ters. Perhaps a system of part ­

co de tapes, I pa sse d t he .. ......tlm e inspectors , as m an y
General test on fi/27. I sta rted iowns use the "special police
with a 5 wpm base and spent an officer" to control fairs or oth er
average of one hour per day in situations where personnel are
practice. Who needs a receiver ! needed ternporarlty.r could be

D. T. Capasso WB2NBI appl ied to radio. The know I·
Haddonfield NJ- - edqe that someon e wit hin 30

mil es could be complai ned to,
and had the author ity to act ,
would coo l off some of the
regular offenders arou nd here.

Perhaps you could have an
attorney' write an arti cle on the
subject "and/or put some ed i­
torial weight behind this.

Joel S. Look W1KCR
Clare mont NH

I am not a lawyer, but I have
some training in cri min al law.
Tradi t ionall y , police off icers
have been permitted to arrest
without warrant for breach of
the peace. There are two ways
thi s might be useful. First, Con­
gres s might rule that FCC in­
spectors and eng ineers wer e
officers for this purpose. Cer­
tain ly many of the of fenses in-

IRADIO LAW ENFORCEMENTI
Perhaps we should have

som e further discussion in your
maqazjne abo ut w hat Da n
Gingras said in his fetter on
radio enfo rcement (June, 1978,
p. 61). i personally feel that
so m e sys tem o f d ealing
promp tl y and wit hout having to
involve th ree agencies should
be set up, and further, I under­
sta nd revi sion of th e Com­
municat ion s Ac t of 1934 is
under considerat io n, so the
ti me is now .

I just subscri bed to 73
MagaZine for 3 years and now I
am beginning to wonder if I
di dn't mak e a mistake. You see,
I made a speci al tr ip to the local
ham store to purchase the May,
1978, issue in ord er to f ill out
t he '78 ser ies, and what should
I find but an arti cle telling hams
to build po lice radar ja mmers.

Now ser iously, Wayne , do
you t h ink a repu table ham
magaz ine should be publishing
this kind of inform at ion ? Don't
you think hams could spend
t heir ti me to better advantage
than build ing jammers? What
about the legal aspects? Last
ti me I looked at the regs, it was
agai nst the law to willfully
cause interference to another
service! If we want deregula­
tio n and a prou d, sel f-governing
hobby, then th is is not the way
to get it.

I hope the quality o f art icl es
improves or you wi ll have to
send the $36.00 back. I also
subsc ri be to Kilobaud an d
hope I never see an artic le like
that in it , eit her!

George H. " Bud" Saum Kf)GS
Westmi nster CO

MINERAL OIL I

In the Jun e, 1978, iss ue, in an
artic l e by K5LUW ent illed
" Disguised Birdhouse Anten­
na," the author makes a very
poo r stat ement, l.e., " Also, if
the sig ht of large ante nna ar­
rays automat ica lly makes you r
neighbors' te levis ion sets start
acting up and you are ti red of
those ann oying pho ne call s
every time you start operating ,
maybe what you need is a
disguised antenna .. ."

Maybe you need an FCC cita­
t io n or at least a course in
human relat ions somewhere. It

BUILDING JAMM ERS

Thi s is in regard to the arti­
c le, " Home Canned Dummy,"
page 154, 73 Magazine, May,
1978. The author suggests fill ­
ing the dummy load can with
motor oil. This can be an un­
safe pract ice. A little arcing,
and prest o, instant f ire ! A muc h
bett er cho ice is mineral oil ,
avai lable fro m any drugstore or
pharmace utical house at very
reasonable cost, and very near­
ly impossible to ignite. Also,
t ransformer oil , once a favorite
for this appli cation, has been
fou nd to cause cancer, though
it has good dielectric prope r­
tie s and a hig h ignition point.
My choice is lig ht mi neral oil.

Ed Engli sh W6WYQ
San Luis Obisp o CA

HUMAN RELATIONS

on ly f requency info rmat io n.
Th e fo rma t contains a BCD
t ime cod e at a one-pu lse-per­
second rate , providing day of
year, hour s, minutes, seconds,
and th e d ifference between
Coord in ated Un ive rsa l Time
(UTC) and astronomical ti me,
un .

NBS did not consult wit h the
four TV net work s, nor did NBS
suggest that t he ne tworks
sta bil ize their color subcarriers
(control the frequency of the
co lo r burst) . Th e networks
began using atomic rubidium
sta ndards in 1968-1969 to solve
an ope rat iona l prob lem relati ng
to synchronizat ion of "remo te"
co lo r br oadcasts, suc h as
sport ing events. The stability o f
rub idium sta ndards all owed
these remot e picku ps to be
" loc ked" t o the net wo rk
cente rs usi ng one of several
techn iques described in the
SMPTE (Society of Moti on Pte­
tu re and Television Engineers)
journals in 1969-1970.

When we at NBS learned that
the networks were installing
atomi c standards, we began
lookin g into methods of utiliz­
ing the net work subcarriers as
frequency transf er standards,
and many people are now using
thi s technique for oscil lator
calibrati on . It is a quick,
relat ively inexpe nsive calibra­
tion method, and wit h care , one
can achieve accuracie s better
th an 1 x 10-10 with a high con­
fidence level.

Thi s wo uld also seem to be
an appropria te time to ment ion
a new develo pmen t in the use
of th e color subc arrier tech­
nique. The networks began us­
ing rubidiu m standards to solve
som e of thei r synchronization
probl ems. However, the dig ital
frame sync hro nizer now al lows
them to solve the same prob­
lems in a more f lexib le man ner.
Unfort un atel y, when a local
sta t ion places a frame sy n­
chronizer " in series " with the
network line, t he hig hly stable
atomic subcarrier refere nce is
lost. Several of the network­
owned stat ions are now using
frame sync hron izers so the
viewers in their service areas
can no longer recei ve the net­
work subca rrier.

We at NBS are currently plan­
ning to surv ey all TV stat io ns to
determ ine how many stat ions
are now using or plan to use
frame sync hron izers. We stili
fee l t hat the color subcarrier is
useful fo r fre quency calibra­
tions, but perso ns using this
method shou ld make measure­
ments on more than one net­
work so that the use of frame
sync hronizers by the local sta­
t ions can be detected.

Dick D. Davis
Time and Frequency Division

National Bureau of Standards
Boulder CO
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Editor:
Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004 CONTESTS

For rules on the ARRL Sep­
tember VHF aso Party, check
the Augu st Iss ue of QST. The
off ic ial rul es were not available
at the t ime thi s went to press
and there will pro babl y be a
change or two fro m last year's
rules!

PENNSYLVANIA 050 PARTY
Starts: 1700 GMT Salurday,

September 9
Ends: 2359 GMT Sunday ,

Septembe r 10
Sponsored by the Ni tt any

ARC; all amateurs are invited to
part ic ipate. A "super acti vit y"
per iod has been arranged for
Satu rday evening , 2400 GMT
and 1700 GMT, when it is hoped
that man y " casuals" will join
the fun. PA sta t ions may work
both PA and non-PA statio ns.
Each station may be worked
once per band and mode (CW
and SSB).
EXCHANGE:

050 number, RS(T), county
or ARRL sect ion.
FREQUENCI ES:

CW -1 81 0, 35 50 , 7050 ,
14050, 21050, 28050; SSB ­
1815,3980,7280, 14315,21380,

Several US entr ies were received too late for inc lusion in the
official resu lts, due to serious delays in overseas su rface
mall.

34

35

212

246

fin a l sc o re. Non-No rt h
American st at io ns: Mult iply
tot al vali d contacts by the sum
of states, VE provi nces, and
ot her North Ameri can cou n­
t ries (do not count USA and VE
as co unt r ies) . KH6 Is not
counted as a state and is not a
North American cou ntry. VE
mult ip l iers are: maritime (VE1,
VOl, and V02) and VE2 through
VE8 (8 total ).
SPECIAL QSY RULE:

This rule appli es to North
Ameri can stations onl y! If any
North American station so licits
a ca ll by sending " CO, ORZ?,
QRZ?," etc. , he is permitted to
w ork on ly o ne st at io n i n
response to that soli citat ion.
He must thereaft er move at
least 1 kHz before he works
ano ther stati on, or at least 5
kHz before he again sol ic its
other call s.
ENTRIES:
... Entry c lassif icati on is single

operato r only, with the use of
helpers or spotting nets not
permitt ed. Regardless of the
number of li censed ca lls igns
issued to a given operator, one
and only one callslgn shall be
ut ilized during-lhe contest by
tha t operator. Proper logging
requires inclu ding the time of
each cont act along wi th the
contact excha nge and th e band
or frequen cy. Only completely
copied and log ged two-wa y ex ­
c han ges bet ween a No rth
Ame rican sta t ioo .and another
statlon are val id for this con-

Top SWL Entry
H. Ballenbe rger (Dl ) 417,452

Top Multi-Operator Entry
DlDTS 329,910

ing PA ent ries, with minimum
of 100S05 required for awards.

NORTH AMERICAN SPRINT
CONTEST

Con test period runs from
0100 GMT 10 0500 GMT

September 10
Sponsored by the Nat ional

Contest Journal; any lIcensed
radio amateur may enter. The ob­
ject is to wor k as many North
Am er ican station s (and /o r
othe r stations if you are in
Nort h Ame rica) as possib le and
as many multipliers as possibl e
during the co ntest period. Al l
contest contacts must be made
on CW on the 80, 40, or 20 meter
band s only . Each sta t ion may
be wo rked on ce per ban d.
North Amer ican stations are as
def ined by the rules of the CO
WW OX contests.
EXCHANGE:

You must make the entire ex­
change as given below: his call,
you r call, serial numb er, your
name , and your sta te or VE
province or cou nt ry. Serial nurn­
bers must begin with serial
num ber one (001) and must be
sequential thereafter.
FREQUENCIES:
3530-3550, 7030-7050, 14030­
14050.
SCORING :

North Ame r ica n st ation s:
Mult ip ly total val id contacts By
the sum of states, VE prov­
inces, and ot her worldwide
countries (do not count USA
and VE as countries) to get the

RESULTS OF THE 1978 BARTG RTTY CONTEST
Top 10 Single Operator Stations
W3FV 447,678 points 261 ·osos 39 countries
SM6GVA 440,578 297 26
13FUE 432,066 315 36
W2NZ 403,374 249 37
F9XY 401,980 282 31
15WT 380,482 261 35
W1GKJ 365,904 252 28
15KPK 345,000 244 32
15MYl 338,142 240 28
HB9AV K 325,686 197 33

~ ESU LIS

28560 ; No vi ce -371 5, 7160,
21115, 28115.
SCORING:

PA stations sco re 3 poi nts
per ou t-of -state OSO and 1
point per PA aBO. Multiplie r is
numbe r of ARRL sections, in­
cluding EPA and WPA. One ad­
dition al mu lt ip lier ma y be
counted for OX OSO (limi t : one).
Out-of -state st at ions score 1
poi nt per PA aso t imes the
number of PA counti es worked
(67 ma x.).
ENTRIES AND AWARD S:

Logs must inclu de datesl
tim es in GMT, stat ions worked,
RST sentf rcvd ., band, mode ,
and number of new section or
county as worked (mult ip li ers).
Summary sheet requ ired, sho w­
ing number of OSOs, aso
po ints, tot al mul t ipli er, and
clai med sc ore. Also, all ent ries
should inc lude a checkli st of
co unt ies wo rked. Mail logs,
summary sheets , checkshee ts ,
and any comments by Oct. 14th
to : Dougla s R. Madd ox
W3HDH, 1187 S. Garner Street,
State College PA 16801. SASE
app reciated. Cert if icates t o
section winners and out stand-

Fou r land 050 Party
Pennsylvania aso Party
ARRl VH F oso Party
North American CW Sprint
Washington State aso Party
MarylandlDC 050 Party
Scandinavian Act ivity Contes t -CW
Scandinavian Activity Contest-Phone
Delt a oso Party
Rocky Mountain Divi sion aso Party
ORP 050 Party
California aso Party
VKJZUOce ania DX Conlesl -Phone & RTTY
VKlZLlOceania OX Contest-CW
Nine land 050 Party
RSGB 21/28 MHz-Phone
Maniloba 050 Party
ARRl CD Party -CW
Jamboree-c n-the-Alr
RSGB 7 MHz SSB
ARRl CD Party-Phone
CO World wide DX-Phone
CO·WE Contest
ARRlSweepstakes-CW
RSGB 7 MHz CW
OK DX Contest
IPA contest
ARRL Sweeps takes-Phone
CW World wide DX-CW
ARRl160 Meter Contes l
TOPS CW Conlest
ARRL 10 Meter Contest

*descrl bed In last issue

sept 2-4"
Sept 9-10

Sept 10
Sep116-18

Sep123-24

Sept 30-0ct 1
Oct 7-8

OC114-15

Nov 4·5

Oct 21-22

Dec 9-10

Nov 11
Nov 11-12
Nov 18-19
Nov 25-26
Dec 2-3

Oc128-29
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RESULTS OF THE 1978 MARAC COUNTY HUNTERS
SSB CONTEST

~ ESU LTS

*Plaque awards
**Cert ificat e awards

Mob ile Statio n Scores
' WAftRJJ 849,176
' K3KX 457,306

" N4UF 273,819
"W6VaR 216,410
**WB5B BS 191,290
" WftBK 150,600
"WAftYJL 108,186
"N5BO 43,670
**W1EXZ 32,844
"K9DZG 10,560
" WB8MDG 144

WOOWS 7,655 (Chec k log)

58 198,244
5a 173,536
55 146,740
57 132,696
55 106,040
54 100,548
58 100,340
56 83,664
54 76,140
53 62,070

Continued on page 80

1709
1496
1334
1164
964
931
865
747
705
585

modes , and scores claimed. In­
c lude a checksheet for entries
with more than 100 Osos. Each
entry must include a s igned
statement that the decision of
the Contest Committee wilt be
accepted as final. Logs will not
be returned. Results of the aso
Party wil l be mailed to all en­
trants; an SASE is not required.
Logs and scores must be post­
mark ed no later than October
18th and sent to: Boeing
Employees' ARC, clo Contest
Committee, Wil li s D. Propst
K7RS, 18415 38th Ave. S., Seat­
t le WA 98188.

SCANDINAVIAN ACTIVITY
CONTEST

CW
Sta rts: 1500 GMT Septe mber 16
Ends: 1800 GMT September 17

Phone
Starts: 1500 GMT September 23
Ends: 1800 GMT September 24

All amateur bands from 80 to
10 meters may be used . The
general cal l is "CO SAC" and
"CO Scandi navia." Scandina­
vians will use "CO Test" or " CO
Contest." Non-Scandinavians
shoul d t ry to work as many
Scandinavian s t a t io n s as
possible. The same stat ion may
be worked once on each band .
No crossmode osos are al­
lowed. The prefixes used in
Scandinavia are: LA/LB/LG/L­
J-Norwa y; JW-Svalbard;
JX-Jan Maye n; OF/OG/OH I
O l - F i n l a nd ; OH~-Aland

Isl and s; OJ~- iVtark et Reef ;
OX- Greenland ; OY-Faroe

RESULTS OF THE 1977 CALI FORNIA a s o PARTY

Sing le Operator
Top Ten California
W6YX (N7MH op)
K6LL
K6SE rJ/ A60YV op)
WB6NHF ·
W7CB/6
K6XO
WB610N
K6ZM
W6TPH
N6VB
Top Ten Out of State
K9BG 511 57 58,254
N7ZZ 488 54 52,704
K5TM (K5ZD op) 417 52 43,368
W5KLB 253 46 23,276
W3HDH 217 48 20,832
VE7DSA 218 46 20,056
WA8CZH (N8UM) 212 41 17,384
K9EG 193 44 16,984
WBftSAA 207 41 16,974
WBftPYD 199 41 16,318

This year's club co mpet ition winner is the Wireless Institute
of the Northeast , which beat out second-place Mad River by
on ly 200 po ints.

~. ESU LTS-

14305, 21380 , 28580;
No vice -3725, 7125, 21150 ,
28160.
SCORING:

Score 2 poi nt s per oso, WA
stations multiply aso points
by total number of states, prov­
inces , and oth er countr ies
worked . Al l ot hers sc ore 2
points per WA a s o and multi­
ply by number of WA counti es
worked (39 max.). For non-WA
sta t ions only, there is an ext ra
multiplier of one fo r each group
of 8 contacts wit h the same WA
county.

Washington county checkoff
l ist for non-Washington State
entries: Adams, Asot in, Ben­
ton, Chelan, Clallam, Clark,
Col umbia, Cowlitz, Douglas,
Ferry, Franklin, Garfield, Grant,
Grays Harb or, Island, Jeff er­
so n, King, Ki tsap, Kittitas,
Kli c kitat , Lewi s , Lin c oln ,
Maso n, Okanog an , Pacifi c ,
Pend Oreille, Pierce , San Juan ,
Skagit , Skamania, Snohomish ,
Spokane, Stevens , Thu rston ,
Wahkiakum , Wa l l a Walla,
Whatcom, Whit man, Yakima.
ENTRIES AND A WARDS:

Certi fi cates to high sc ores in
both s ingle and multi -operator
c lasses. Five BEARS awards
are als o avail able to anyone
working 5 club members. All
c ontest en tri es w ill be
scre ened by the contest CGm­
mittee for possibl e Worked
Five BEARS Awards. The Work­
ed 3 BEAR Cubs Award is also
available for working 3 Novic e
members. Logs must show
datesl times in GMT, stat ions
worked, exchanges, band s and

registered with N6SF. The team
information may be contained
either in a letter, which must be
recei ved by N6SF before the
start of the Sprint , or in a
Western Union Mailgram dated
at least 24 hour s before the
start of the Sprint. There are
neither di st ance limitations nor
meeting requirements for a
team entry. The only require­
ment is a pre-registr at ion of th e
team.

DELMONT WAS CONTEST
Starts: OOOOZ GMT September 16
Ends: 2400Z GMT September 17

The Delmont Radio Club of
Hatboro PA will be conduct ing
a Worked All States contest for
a 48-hour period fro m 8 pm EDT,
Friday, Septembe r 15, to 8 pm
EDT, Sunday, Septe mber 17.
Each club member wil l t ry to
work as many state s as possi­
ble , wit h award s based on 1
point per aso and 1 point per
a SL of same.

WASHINGTON STATE oso
PARTY

Operat ing Periods:
0100 to 0700 GMT

September 16;
1300 GMT Septe mber 16 to
0700 GMT Septe mbe r 17;

1300 GMT September 17 to
0100 GMT September 18

Sponsored by the Boein g
Employees' ARC (BEARS), t he
contest is open to all amateurs.
All bands and modes may be
used. Stations may be wo rked
once per band and mod e, and
may be worked aga in if th ey are
a new multiplier.
EXCHANGE:

WA st atio ns se nd aso
number, RST, and cou nty;
oth ers send oso number, RST,
and state, province, or country.
FREQUE NCIES:

CW-1805, 3560 , 7060 ,
14 06 0, 21060 , 28160 ;
pho ne- 1815, 3925, 7260,

Fixed Station Scores
'N7TT/2 1,898,642

..N7SU 986,206
"W7JYW 461,876
* *W8WT 394,350
" WA6DXI 385,382
"WA9MSW 332,450
"WB4UPW 283,024
"WBIlJUS 171,120
"K9BG 168,041
..K9GTa 136,080
"WB4ERM 127,200

OX Station Score s
'CT1BY 19,740

"OK1DKS 2,100
CT1UA 160

test. Entries must be sent to
Rusty Epps N6SF, 35 Belcher
Street , San Francisco CA
94114. Entri es must be received
not late r than 30 days after the
Sprint to be eligible for trophies
and awards. An entry consists
of (1)a summary sheet show ing
valid contacts by band , total
multipliers, total score, name
and callsign of the operator,
station call sign , and stat ion
location; (2) a complete, legible
log of all contacts (including
dupes marked as such) with in­
dication by numbered se­
quence of each multiplier
claimed; and (3) a separate
checkshe et for each band.
Log s, summary sheets, and
checksheets may be home­
made or patterned aft er those
show n in the JunelJuly issu e of
the Nationa l Contest Journal.
Any entry may be disquali fi ed
for illeg ibility, incorrectness, or
ill egal or non-ethical operation.
Such di squalification is at the
discret ion of the NCJ Contestl
Review Committe e.
AWARDS:

A trophy shall be awarded to
the highest scoring entrant.
Certificates of merit shall be
awarded to the highest scoring
entrant from each USA cal l
distr ict , Canada, and other
count ry, to each of the ten
highest scor ing entrants, to
each member of t he winning
team, and to the highest scor­
ing entrant on each team.
TEAM COMPE TITION :

Team competition is limited
to a maximum of 10 ope rato rs
as a single entry unit. Club s
having more than 10 members
may submi t more t han one
team entry. Precontest require­
ment; To qual if y as a team en­
try , the name, callsign of each
operator, and callsign of the
stat io n operated should the
operator be a gues t at a st ati on
other than his own mus t be
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ILooking West~_
Bill Pasternak WA61TF
24854-C Newhall Ave.
Newhall CA 91321

ARMA could be a great boon
to amateur radio if it would only
stop its infighting and get its
act together. We need it. There
is nothing else. We face a crisis
which threatens the very ex­
istence of the amateur service,
and "Mother Newington" just
sits and procrastinates. Come
WARC '79, we had better have a
well-oiled machine in the form
of ARMA or we could all go
down the tubes.

ARMA, the Amateur Radio
Manufacturer's Association, is
the best thing to come along in
years. It is composed of those
companies which import
and/or manufacture the equip­
ment that virtually all of us use.
These are people who under­
stand the world of big money,
big business, and big politics.
They have the collective ability
to "bargain" for us in a way that
the ARRL can never match. We
need them and they need us.
Together we can turn WARC '79
from a disaster into a suc­
cessful exercise in interna­
tional diplomatic relations.
With their help, amateur radio
as we know it can continue to
grow and prosper.

Therefore, in the name of all
concerned amateurs, 1 appeal
to individuals who comprise
ARMA to "bury the hatchet"
with one another and work with
us to turn the tide at WARC '79.
If you want to fight among
yourselves about matters not
directly concerning WARC,
fine. Do it in 1980. Right now,
only one thing should concern
you: being sure you have a
market in 1980 to bicker about.

SPECTRUM MANAGEMENT
For all intents and purposes,

on July 1, 1978, the Southern
California Repeater Associa­
tion was laid to rest. Not that it
had been unsuccessful. Far
from it. But thanks to the
deregulation that made FM a
blockbuster in a neighborhood
in which it did not belong, it
became evident that the day
when repeaters could isolate
themselves from the rest of the
amateur society was long
gone. In the short time since
21033's implementation, prob­
lems had begun to take shape
which could easily have led to
an intermode war-with FM
coming up as the sure loser.
Already, important ranging ex­
periments and OX contacts on
SSB in this geographic area, in­
cluding an "opening" to
Hawaii, had been obliterated by
FMers plopping down indis-
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criminately to hold local rag
chews. It was apparent that, as
a repeater owner organization
only , the SCRA could do little or
nothing to help rectify this
situation. However, if a way
could be found to open organ­
izational membership to all
spectrum users, then a
dialogue could be developed to
negate such problems in the
future and avoid any intermode
confrontation.

At 12:30pm on Saturday, July
1, Chairman Paul McClure
WA6HGK called to order what
was to be the last SCRA
meeting under its old format.
By 5:00 prn, when the meeting
ended, the structure of the
SCRA had been reorganized in­
to two parallel total spectrum
management organizations,
one each for two meters and
220 MHz. Membership in either
organization Is open to all in­
terested spectrum users (the 2
meter organization has the
minimal limitation of a Tech­
nician class license, while the
220 organization requires only
an amateur license). In either
organization, all members
carry voting privileges. The 220
organization is named the
Southern California 220 Spec­
trum Management Association
("SMA-220" for short), and its
interim president is Bob Buaas
K6KGS. For the moment, the 2
meter organization has re­
tained the SCRA logo (with the
additional Spectrum Manage­
ment tag added on). This will
shortly change, probably to
SMA-144 or something along
those lines. Both organizations
intend to incorporate. In addi­
tion, dues have been cut in half,
so if one's interest is in one
band only, he only pays half of
what he did before (while if his
interests are twofold, his per­
sonal dues structure remains
the same).

Attending the meeting were
not only repeater people, but
also representatives from other
non-relay modes, including a
three-member delegation from
Sidewinders On Two's south­
ern California chapter. Even a
guy claiming to represent AM
interests showed up. The vote
was close, but in the end the
forward thinkers prevailed and
restructuring became a reality.
For the first time, a repeater
council had changed its
character to welcome input
from all areas of amateur
operation on VH F.

DISSENT?
While many spectrum users

seem elated at the results of
the restructuring, there are
some who are very disturbed at

the outcome. This seemed ob­
vious from the lack of atten­
dance at the meeting by a good
number of two meter repeater
owners, even though the meet­
ing was announced in HR
Report and on the Westlink
taped newscasts. The 220 MHz
people showed up en masse,
but two meter participation
was obviously lacking.

It is no secret that many of
what I term "old-line" repeater
owners feel that no one other
than themselves should have
any say-so in the matter of
council operations. In the past,
the question of non-owner
voting participation had been
voted down, usually after
heated and emotional debate.
It usually lost by a large ma­
jority-a vote carried by the
two meter faction. However, at
this meeting no such voting
bloc was on hand, so a coali­
tion of the "new line" two meter
people and the 220 owners car­
ried us into a new era. What, if
anything, the old-liners will do
to show their displeasure is
unknown, but rumors are run­
ning rampant about the forma­
tion of a new owner-only
organization to challenge the
new dual SCRA/SMA 220 struc­
ture. I hope this doesn't hap­
pen, because owner/user rela­
tions are already quite
strained. -

DECENTRALIZATION OF
GOVERNMENT

Government? Well, that's as
close a term as I can come up
with right now, so it will have to
do. In this case, the term is be­
ing applied to the "Oentrauzed
2 Meter Technical Committee,"
a committee which I currently
happen to chair on an interim
basis for the SCRA. If you never
get the chance to serve in-a "
position such as this, consider
yourself lucky. It's a nightmare
and a headache. However,
there are rewards which make
it all worthwhile, such as those
times when you are able to pre­
vent a "brushfire" dispute from
erupting into total warfare, and
the few and far between ones
when you send out a coordina­
tion letter and receive a written
thank-you note.

Anyhow, something recently
occurred to me, something
which I hope to tryout here to
help minimize coordination
problems. When you have a
single central committee (or in­
dividual coordinator) handling
everything, the work load can
be unbelievable-even for a
committee which meets bi­
monthly like ours does. Is there
a better way? Maybe, but per­
haps not one which would be
applicable everywhere. The
reason? Terrain.

In southern California, most
repeaters sit on high places
such as mountains and serve

users in low(er) places .
Because of their altitude, it
would seem that our repeaters'
ranges would be almost limit­
less . Not so. Mother Nature has
placed other mountains in
strategic positions and has
seen fit to make them inac­
cessible enough to make their
use as potential repeater sites
impractical. Until solar power
on a truly operational scale
becomes a reality, they shall re­
main untouched. Thanks to
these "bumps," southern
California is approximately
divided into four geographic
zones. They are the high desert,
the low desert, the Ventura!
Santa Barbara and inland area,
and the Los Angeles/San Diego
rf corridor.

Rather than have one central
committee handle everything, I
hope to institute a regionalized
subcommittee structure in
which several smaller regional
committees could handle the
needs of the local amateurs by
investigating the technical
aspects of an intended relay
operation and making a recom­
mendation as to which channel
pair offered the best chance for
minimal environmental im­
pact-e-I.e., interference to exist­
ing operations. While I may know
what I can hear in the LA area,
Santa Barbara is a whole new
ball game. A regional technical
subcommittee could do far bet­
ter than a grQJJRof Angelinos or
San Diegoites or high desert
people in coming up with a
viable operation. However, to
delegate such duties could
result in chaos if there were not
some form of control, and here
is where the Central Technical
Committee comes into play.
The regional subcommittees
will make recommendations
based upon what they deter­
mine is best suited to the area's
needs, but all such recomrnen­
dations will be reviewed by the
Central Committee prior to im­
plementation . If all looks
copeset!c, then it's only a mat­
ter of saying "yes" and sending
out the letter. However, if
something exists in another
geographic area that ex­
perience has shown to be a no­
no, it is hoped that such will be
caught by the Central Commit­
tee before disaster strikes.. In
this way , the self-deter­
mination of a given area 's set­
up can become a viable part
of the overall coordination pro­
cess, and no one need ever feel
that he or she has been left out
of the process.

I don't know if it can be made
to work. I do think that the idea
holds merit and is a viable alter­
native to having a myriad of
councils, each duplicating the
other's work. Any opinions?

Cont inued on page 77



BOARDS INSIDE CABINET
1 CARR OSC unit
2 VOX unit
3 AF unit
4 IF unit
5 Filter unit
6 Noise Blanker/ AF Processor
7 Rectifier unit
8 Rectifier unit
9 Power XFMR

10 Final Amp lifier unit
11 VCO unit
12 TUNE control
13 PLL unit
14 RF unit
15 Co unter Display unit
16 FM unit

FRONT PANEL CONTROLS
A Vox gain
B Carrier level/ keyer speed
C Audi o Peak Frequency system
D MODE switch (SSB, CW, FSK. AM.

FM)
E Crystal calibrator/ Noise blanker
F Reject ion tuning/variable IF passband

tuning
G Frequency memory system
H Digital plus analog frequency readout
I Band switch (160·10 meters +

WWVlJJY receive)
J Clarifier con trol
K RX/TX Clarifier selector
L RF Processor level
M RF attenuatar
N TUNE con trol (Places transmitter in

"TUNE" condition for ten seconds, then
returns to "receive" condition to protect
final tubes from excessive key-down
time)

FT-901DM

Design And Specifications Subject To
Change Without Notice OrObligation

-\ifil
YAI SU

V

THE SYMBOL OF TECHNICAL EXCELLENCE

l7&~~(1!J •
The smart radio
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YAESU ELECTRONICS CORP., 15954 Downey Ave., Pammount, CA 90723 (213) 633-4007
YAESU ELECTRONICS CORP., Eastem Serolce Cu., 613 Redna Ter. , CIncinnati, OH 45215
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OSCAR SATELLITE PHOTOGRAPHS

Full color 8" x. 10" photo- dupli cates of eac h i ll ust rat ion.
graphi c pr ints are avail able of AMSAT-QSCAR 7 is $ 100,
WA6TUF's artist i llu str at ions AM SAT-OSCAR 8 is $80, and
of AMSAT·OSCAR 7, AMSAT· AMSAT Phase III Is $125. Write :
OSCAR 8, and AMSAT Phase III M ike Smithw ic k AA6XI (ex-
for $3.25 each. Also avai lable WA6TUF), 25215 La Lome Drive,
are custom-pa inte d 16" x 20" Los Altos Hi ll s CA 94022.

Marc I. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 21133

Lab or Day is upon us, and th e
kid s are s t a rt ing back t o
schoo l. Ti me to st art payin g
attenti on to th ose proble ms
which have been bug gin g us all
summer, but that we've been
putti ng off 't il fal l !

For those of you who ow n
mechan ic al TTY mach ines,
when wa s th e last time you
clea ned and lubri cated the
beast ? I know, Telet ype" built
them to run for years, but a
dose o f ben ign negl ect ca n
shorten th eir l i fe ex pectancy
dramati ca ll y . If yo u ha ve a
Model 15 or 19, lub rica ti on
should no t take mo re th an a
half hour, and yo ur machi ne
wil l thank you!

Let's start w it h the outs ide.
Wi pe the ca binet down with a
da mp cloth, and sp ray so me
g lass c leaner on t he li ttl e
wi ndow . If you rs has a b lack
crin k le f i n ish, so me bl ac k
liqu id shoe poli sh, such as Grif­
f it h, w i ll do wonders to restore
th e " new" look. Other fin is hes,
suc h as my gree n c rinkle, re­
spond nicel y to some past e
wax. Check a ll t he w ires and
ca bles for si gns of frayi ng or
loo se connec t ions. Now, lift off
th at cover and peer inside.

Ba si call y, there are th ree
ty pes of lubri cati on po ints in a
Tel et yp e mach i ne: o i l cups ,
fe lts, and slid ing co nt acts. The
fir st two require a good grade
of oi l, th e latter a good grease. I
have foun d th at t he mo st avail­
abl e and eco nom ical oil is pla in
old 10W-30 motor o i l. Intend ed
for th e fami ly car, and frequent ­
ly availabl e at discoun t hou ses,
it norm all y is priced un der a
dollar a qu art. The grease most
used by TT Y en t hus iasts is
Lubrtpt at ew , al t hough any
good grease such as auto
grease (not Brylcreemsf) sho uld
work wel l.

Now that you have the cover
off, and th e machin e un­
plugg ed, ho pe f u lly, unscrew
th e three large bol t s whic h hol d
the print ing uni t on, and the two
hol ding the keyboard in , and
break th e uni t down to it s com­
po nent parts. Tu rn ing f i rst to
th e base, w ipe up any accu mu­
lated o il or grease, and clean
away t he typi cal gu nk arou nd
th e mot or. While you'r e there,
loo k fo r th e ba ll bear ing on
each end o f th e motor sh af t.
The se are o il po ints. Depress
t he ball bea ring wi th the spout
of your oil can and depos it a
large drop of o il therein. If it has
been a wh ile since yo u've do ne
t his (or perh aps this is the f irst
t ime), rotate th e mot or by hand
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for a bi t, t hen do it aga in ! Put a
sma l l d ab of gr ease on t he
pinion gear-that 's the one on
the motor shaft. Final ly, c lean
al l contacts on t he base and
ti ghten th e screws on th e te r­
minal block.

The keyboard gets our atten­
ti on next. First off, look at the
row of co ntacts th at produ ce
the pulses. Are th ey al l gooky
and covered wit h a paste of
dust and oi l? Cl ean them ! Use a
piece of bond paper and lig htly
bu rni sh th e contac ts, too.
Check al l the spr ings on the
undersid e of the keyboard for
proper seating, and straighten
or replace damaged keytops.
Now, look at th e top of the key ­
board. Next to the gear is a
small cup, set at a righ t ang le,
w ith a sp ring -loaded , hi nged
lid . Thi s is t he f irst of several oil
cups we will be fi ll ing. They all
look the same. Lift the lid and
f ill the cup with o i l. Foll ow th e
shaft back to the co ntact area
and yo u'l l find f ive felt washers
between metal surfaces. These
are cal led "felts" and act as oil
soaked pads between rotati ng
meta l surfaces. Depend ing on
the age of you r mach ine, and
your agg ressiveness in servic­
ing it , they may be grayish­
brown or da rk and oil -soaked. If
they are not soake d, soak
them ! Just dabble on o il whi le
rotati ng the sha ft ma nual ly un­
t i l they look sat urated, then
wa it 30 mi nutes and do it aga in.
Some rep lenishmen t dro ps w il l
do if t hey look pretty good.

WhHe yo u set the key board
as ide to let the oi l soa k in, turn
your attent ion to th e pri nter.
Aga in, c lea n the co ntacts and
get al l th e accu mulated gu nk
off everything. If your wife (or
mother) w i ll let yo u, and the ac­
cu mul at ion is not to o greasy, a
vac uum c leaner w ith a ci rcular
br us h attachment works
wonders in de-li nting nooks
and crannies. Now, look along
t he main shaft and fill the three
o il cups . Also, not ice the fe lts
interspersed. Saturate t hem
the sa me as you did on the
keyboard. Don 't forget the felt
on the sel ector mag net asse m­
bly !

The next step depends on
yo ur fa m il iarity w ith t he
mac hine. We want to take off
the typing bas ket and c lean it
and the rai ls and vanes. To ac ­
co mp lish th is, place the basket
on the far rig ht -han d side by
fi rst de press ing the manual
ca rr iage ret urn level , and, while
holdin g the basket immobil e,
sl ide th e basket to th e ext reme
right. Depressing the dashpot
lever sho uld lock it in pos it ion.
NoW, f ir mly hol d the drum
which winds the carriage return

band while removing the band
f rom the rear of the typing
basket. Hook the free end over
t he end-of-l ine bell lever. Now
re-press the carr iage ret urn
lever, wh ich sho uld allow the
bas ket to move freely bac k and
forth, and f l ick the stop lever on
th e under s id e. Th e ty pi ng
basket should now sl ide freely
off th e ra ils, into you r wait ing
hands, on the righ t side. Clea n
all th e keys t horough ly, and get
the du st and paper bit s out of
the basket. A sm all dro p of oi l
on the ba ll beari ngs wi l l keep
th ings ro l ling along, singi ng a
so ng. Wh ile the basket is off,
w ipe down th e vanes and app ly
a t hin layer of grease here . In
fact , apply gre ase to al l sliding
su rfaces, and a litt le dab to
gea r teet h, too. Now, carefully
reve rse th e sequence of the
previous di rect ions and repla ce
the ty ping basket. Make sure all
th e forks correctly seat on the
vanes at the f ro nt of t he
machine. Also, be sure the
basket is locked wi th the
dashpot before yo u re-att ach
t he carriage retu rn band. If you
have any diff icu lty understand­
in g these admi tted ly ske tchy
instru cti ons, or have never
re moved the typi ng basket
before, DO NO T attempt it !
Eit her ask so meo ne who has
done it to hel p you, or cl ean it
as best yo u ca n without remov­
in g it. While it sounds s imple
eno ugh to do, and it reall y is,
one s li pup can tota lly di sable a
work ing mach ine.

Now put everyth ing back
togeth er. Hop efully you haven't
an y ex t ra p ieces left ove r.
Wh i le you 're at it, check out th-e·
ri bbon . Is it gett ing worn to the
rag ged end? If it is not too old ,
sim ply turni ng it over, by revers­
ing the spools, may bring new

.con t rast to yo ur pri nt. o tbee..

IAMSAT

I want a copy of the in st ruc­
t ion manual and/or schema t ic
fo r the CDEICDR TR·4A or TR·
11A (se ries 12307) antenna
rotator . Thank you.

M. Mc Daniel W6FGE
940 Temple SI.

San Diego CA 92106

wise , be a spo rt and replace it.
If yo u don 't have a new one, pay
a vis it to yo ur local drugstore.
Any ribbon list ed as a replac e­
ment for th e Underwood Stan­
da rd wi ll f it. This is usuall y
Num ber 1 in most repla cement
li nes.

Follow thi s procedure care­
fully twice a yea r, and you r
mach ine shoul d have a long,
happy lif e.

A lett er turn ed up in th e
mail bag from Steve Alexander
WD6EQP of Va l lejo, Californ ia,
who enc losed a photo of hi s
" myste ry " T el e t y pe. We l l ,
Steve , this is the AN/ UGC-20,
also know n as t he "compac t"
Mode l 28 KSR. It is a fi ne
machine, but I w i l l admit that it
is not as freq uent ly covered as
th e 15/19 in ha m literature. So,
nex t month, I w i ll take a loo k at
the Mode l 28 and pass along
what I can about thi s beautiful
machi ne.

Quite a bi t of respo nse has
been heard on the co mp uter ­
ized RTTY covered in Jun e and
J ul y . M ore im port a nt l y ,
WD6EQP's lett er brings to l ight
t he di versit y of equipmen t
presen t ly in use on RTTY. I
wo uld be interested in co mpil ­
in g some data on just what our
readers are us ing. I invi te each
of yo u to se nd me, on a
pos tcard or QSL, the stats on
what kind of RTTY gea r yo u are
run ning, if you have a com ­
puterized stat-oo setup, what
kin d of C P U, memo ry re­
qu ire ments, and perhaps so me
idea of t he prog ra m. Send
along your inform ati on to me at
the add ress shown, or in care of
73; they will forward th e cards
to me. I'll t ry to make so me
sen se out of it all.and let yo u
know what's what in a fu ture
RTTY Loop.

1 would sure like to get in
touch wit h Sgt. Will iam "Scot­
ty " Scott ex-DL4ZD. We sort of
got out of tou ch after we bot h
ret ired.

Russell L. Lawson K1MOU
124 South Gran d St.

West Suffi eld CT 06093
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QUTIlK<=Kll1r®
550 MHZ COUNTER KIT

Performance You Can Count On

.O r>ERATES ON

-Satt 6-C Size
-DC 8.2 To 14.5 VDC
-AC Batt, Elirnlriator

$99.95
MODEL 3550 KIT

VISA' Me
AMERI CAN EXPRESS
CK • MONEY ORDER

COO '

DSJ OFFERS THE BEST OF TWO WORLDS . . .
An unprecendented OSI VALUE . . . in a high
quality, LSI Design , 550 MHZ frequency counter
kit. And, because it's a OSI innovation, you know
it obsoletes any competitive makes, both in price
& performance. The basic 550 MHZ counter & time
base are factory assembled, tested and burned-in.
The problems of bad LEOS, IC's, capacitors, are
a thing of the past with OSI QUIK-KIT®. But you
can take pride in assembling the power supply, PC
mounted selector switch, input connectors, and the
final mechanical assembly of your 550 MHZ
counter, into its' handsome cabinet. GO WITH THE
LEADER ... BUY A DSI FREQUENCY COUNTER
KIT. SAVE TIM E & MONEY AND BE ASSURED
IT WILL WORK THE FIRST TIME.

SEE YOUR LOCAL DEALER
OR

CALL TOLL FREE (888) 85H849
cautcme Residents, Call Collect (714).5'65-8402

DSI INSTRUMENTS, INC.
7914 Ronson Road No. G, San Diego, CA 92111

SPECIFICATIONS
Time Base TCXO 1PPM 65° to 85° F
Frequency Range 50HZ to 550MHZ
Resolution 1HZ to 55MHZ, 10HZ to 550MHZ
Gate Time 1 second - 1110 second
Sensitivity 25MV 150 & 250MHZ 75MV 550MHZ
Display Eight -1 /2-inch LEDS
Input Two 50239 Connectors
Power 6C-Size Batt., 15HR, or 8.2VDC to 14.5VDC
Current 150 Ma standby 300 Ma operational

3550 KIT INCLUDES
.Pre-assembled. tested counter board
-Case, power supply, connectors, hardware
oBuilt-in prescaler & preamp
oGate Light- Automatic Zero Blanking
-Automatic Decimal Point
oOn e to two hours assembly time
oOne Year Warranty on all parts
0AII new parts - not factory seconds or surplus

3550 Kit. . , , $99.95
T-101 Telescopic Antenna ..•.. . . . ,. .. 3.95
AC-9 Battery Eliminator . . • .... . , . . 7.95
Cigarette Lighter DC Adapter 2.95,
TERMS: 'Qrders IPLJ;$;aildCtlnada. .add 5% to /lUlximum of $10,00 per orcer
fOr shipping, naodllng ancmeuranc e. To ali other coun tr ies, add 15%01tota l
order . Oalifornit( l=lesI9enl$add &%Stale Sales Tax.



INew Products

GENAVE GTX·800 2 METER
TRANSCEIVER

Gena ve's GTX·8QO 2 meter

KANTRONICS FREEDOM VFO
Sitting unused in shacks, on

c los et s helv es , in attics ,
cel lars, and garages all over the
co u nt ry are thou sa nds of
perfectly good transmi tters in
the 20- to 200-Watt range. Why
are they coll ect ing dust instead
of osos? Because the y are
crystal controlled. On today's
crowded bands and with c ur­
rent operati ng practices, using
a crysta l-contro lled t ransmitter
and a few crystals can be a very
ted ious and unp rodu ct ive way
to operate. Gone are the days
when (as l ance did ) wit h as li t­
tle as 30 Watts and three or four
crystals , you could work the
world wi th relat ive ease and
regul arity. (I ended up wit h over
120 countries worked on 10 and
15 meter CW with a base­
loaded vert ical moun ted on the
side of th e house.)

Those days may be gone fo r­
ever, but there is no need to let
those ot herwi se perfectl y good
rigs lie unused , especial ly in
view of the current prices for
new equipmen t. With the addi­
ti on of a good vfo, al l those old
Heath DX-20, DX-35, DX-40,
HW-16, WRL G lo be Chief,
Globe Sco ut, John son Viking,
and co u nt less ot her roc k­
bound rigs can st il l provide
years of goo d service and lots
of osos.

Hap pil y, Kan troni cs ' Free­
dom VFO is just what the doc­
tor ordered. Add it to one of
those old " boat anchors" and
you' ll be ready for actio n. And,
perhaps best of all , you may
end up sp end ing on ly the
affordable price of $69.95 tor
the vto since the old rigs can
often be had for the asking. The
unit covers 3.65 to 3.75 MHz
and 7.0 to 7.2 MHz. Operat ion
on 15 meters (21.0 to 21.2 MHz)
may be poss ible wi th the band­
sw it ch in the 40 meter positi on

FM transceiver created a good
impression when t he fir st four
contacts made with it produ ced
such unsolic ited comments on
its signal qual ity as " beauti ful,
really outs tanding audio," " ex­

if the tran smitt er 's buffer stage ce llent modu lation," " sounds
acts as a frequency tr iplet. great _. _much better than your
Power for the vfo may be fur- other two rigs ," and " terrif ic­
nished by a single 9-volt t ran- soundi ng sig naL" Subseq uent
sis tor radio battery or a well- a sos have resu lted in many
regulated 12-to-15 V de supply. more favorab le comments on
Current requirement at 9 V de is the GTX-800's signal. In fact,
8 rnA. it 's been downright embarrass-

Dia l marking s are every five ing when I've compared the
kHz on 80 met ers, and every 10 Genave with two othe r 2 met er
kHz on 40 meters. The vernie r tr ansceivers: one , a rather ex­
dia l works smoot hly and has a pensive HT of exce llent quality,
good feel. In view of the rather the oth er, one of the leading
sparse dial cali bration points, mul t i-mode un its . On their own,
it wou ld probabl y be a good the other tw o rigs have alw ays
idea, as we ll as reassuring, to pro duc ed goo d result s and
use the Freedom VFO in con- received favorable comments
junction wi th a receiver with an on signal quality. However, the
accurate frequency cal ibrat io n GTX-800 outstr ip s them in
source such as Kantron ics' The audio quality and , when in the
Standard . A ll of t he corn- t-watt (nom inal) pos it ion , it ap-
ponen ts of t he vfo 's two- pears to do abo ut as well as the
transistor ci rcui t , except fo r the mu lt i-mode rig does wit h ap-
tuning capacitor , sw itches and proxi mately 10 Watts.
con nectors, are con tained on a With its cove rage of the en-
single small PC board solid ly t ire 144-148-MHz range, the
mounted to a heavy piece of GTX-800 provides coverag e of
al umi num whi ch is secured to the new U.S. repeater subband
the bott om of the cab inet. as well as repeater f requencies

The Freedom VFO was tried in Europe and elsewhere, mak-
w it h th e Kan tro nics Rock ing it a good ch oice for the
Hound 1-Watt 40 m et er amateur who travels. A VHF,
tr ansmitter and a vintage tube- du al -modulus , pr as ca lin g,
ty pe home brew transmitter, di gi tal, phase-locked-loop syn-
pro viding good resul ts wit h th esizer gives access to 800
both units. The CW note sound- channels f rom 144.0 to 148.0
ed g ood and c lean when MHz.
monit ored on a Yaesu FT-101B, On t ransmit, t he vo ltage-
and s ignal reports were al l T9. con tro lled osc il lator (vco) out -
Vfo outp ut is 2 mil liwatts (1 vol t put is on the desi red ope rat ing
peak-to -peak). freq uency with no rnult ipllca-

Packaged in an attract ive tion . In the receive mode, the
bla ck and gray cabinet , the vco out put frequency is raised
Freedom VFO mea sures 3 x 5 x by 10.7 MHz, agai n with no
7 inches. Price is $69.95. Kan- mult iplic at ion, to reduce the
tronics, Inc., 1202 East 23rd poss i b ili ty of s p u r i o us
Street, Lawrence KS 66044. respo nses. Interference _hom

Morgan W. Godwin W4WFL .. st ro ng signals on adjacen t
Peterborough NH channels is mi nimized by a

10.7-M Hz, eight-pole mon o­
li t h ic cr ystal fil t er and a
MOSFET recei ver front end.

A fron t-panel mounted meter
in d ic at e s r elat i ve si g na l

st rength fo r signal comparison,
antenna ad j ust me nts, et c .,
when in the receive mode; in
t ransmi t , the meter indicates
whe n rf powe r is being de­
livered by the fi nal amp lif ier
stage.

A t w o -pos it ion sw i tc h
mounted on the front panel
sele cts eit her h igh or low
tran smit pow er. In the high­
powe r posit ion , transmi t power
is typi call y 25 Watts (20 Watts
min imum). With the switch in
th e low po si ti on , power is
reduced to 1 Watt (0.5 Watt
min imum). The low-p ower posi­
t ion is inte rna lly adj ustable up
to approxi ma te ly 5 Watt s.

An "out-o f-lock" circuit with
a red LED indicato r is provided
to let you know when the syn­
thesizer is unlocked and to
disable the tr ansmitter during
an "out-of-loc k" condit ion. The
LED goes on when the syn ­
thesizer fail s to lock on fre­
qu en cy . In th is even t , t he
t ransm itter is loc ked out to pre­
vent inad vertent operat ion on
an unauth orized f req uency
suc h as below 144.0 or above
148.0 MHz.

Frequency selection is made
with the th ree f ront-pan eI­
mou nt ed frequency se lec tor
lever switches. These three
switc hes selec t and displ ay the
desi red tr an smit frequency.
The left -hand lever sel ects unit
MHz freq uencies (144,145, 146,
147, and 148). The center lever

. selects tentR---M Hz frequencies
from .0 through .9. The righ t­
hand lever se lects ten kHz fre­
quen cies from 0 through 9. For
example, 146.600 MHz would
be di s pl ayed o n the lever
sw itches as B.60 while 146.930
MHz would be show n as 6.93.

A re cetve-mo d e sw itch
selects · eit he r s im p l ex o r
+ 600- or - BOD-kHz off set for
repeater operat ion. The kl-lz ­
frequency sw itc h has two posi­
t ions ,0 and + 5. ln the + 5 posi ­
t ion, 5 kHz is added to the fre­
quen cy se t by t he l ever
swit ches. As an example, wit h
the lever switches set to 6.60

20

Kant ronics ' Freedom VFO. The Genave GTX-BOO 2 meter transceiver.



Send for your spec sheet of the M IN I-1 V HF FM Tr ansceiver to; PALOMAR ELECTRONI CS, 665 OPPER ST REET , ESCOND I DO, CA 92025.

WE'LL KEEP YOUR
COMMUNICATIONS
NEEDS FROM GETTING
OUT OF HAND.

MINI -1 operates normal ly
in the Amateur 144-148
VHF region and with the
AUTO-PAT CH OPTION,
you can access t he te lephone
repea te r and communicate
t hrough the telephone system .

The PA LOMA R MINI-'
V HF FM TRA NSCEIV ER
is only 152 mm high by 67
mm wide. Tra nsmitter
mi nimum output is one watt
of power . w ith a total of 18
channels available. uti lizing
up-down sp lit, down-up spl it
or simp lex, all with on ly
6 crystals.

The PALOMA R MIN I-'
V HF FM T RA NSCEIV ER
.. . it has al l your com muni­
catio ns needs well in hand .

Int roducing the PA LOMA R
MI NI-' V HF FM
TRA NSCEIV ER .. . the
Amateur Hand- Held set th at's
small enoug h t o f it in yo ur
palm.

You're never out of touch
with thousands of repea ters ,
so you're never out of touch
with home . . . asso ciat es . . .
fr iends. The PA LOMAR

Worth every dollar.
(And abou t the same slzel}



and the kHz sw itc h set to + 5,
the actu al tr ansm it fr equency
is 146.605 MHz. The +5 posit ion
also add s 5 kHz to t he receive
freque ncy . With t he sw itc h set
in the 0 posi ti on , frequency is
as indicated by t he three lever
sw itc hes.

The GTX-800 comes w it h
microphone, power cabl e, and
mobil e-mounti ng bracket. The
mobil e mount may, if you wis h,
also be used for fi xed-stati on
operat ion by s imply reposit ion ­
ing it below the unit so t hat it
funct ions as a "ti lt-type" sup­
po rti ng stan d. Curren t re­
qu irements in t he t rans m it
mode are 2.3 Amps in the low ­
powe r positi on and 6.5 Amps
fo r full (25 Watts) power.
Genave makes a suitable ac
powe r s u p p ly , th e mode l
PSI-10, for fi xed operat ion of
the GTX-800. Overal l s ize is
3·318" x 9-314" x 12"; weight is
approximate ly 6 lbs. lt is priced
at $399.95. General Aviation
Electronics, Inc., 4141 Kingm an
Drive, Indianapolis IN 46226.

Morgan W. Godwin W4WFL
Peterborough NH

500 WATT RF TRANSFORMER
Palomar Engineers has in­

trod uced a new broad band rf
transfor mer. It match es vertical
a nd m o bil e a nte n nas t o
50-Ohm coaxia l cab le. Imped­
ance values of 8, 12.5, 16,22, 32,
and 50 Ohms are selected by a
pane l sw itc h,

The tran sform er is mounted
in a diecast aluminum case 4" x

5" x 2" f itted with UHF (SO-239)
con nectors. The rf ferrite toroi d
core is wou nd with Tef lon" in ­
sulated wire and is rated 500
Watts in cont inuous commer­
cia l serv ice. Operat ing frequen­
cy range is 1 through 30 MHz (1
t hr c uq h 10 M Hz be low 20
Ohms).

The price is $35. Add $2 ship­
ping in U.S. and Canada. For
free descript ive brochure, write
to Palomar Engineers, PO Box
455, Escondido CA 92025.

NEW DPMS FROM NLS
FEATURE NEMAIDIN CASES

AND LARGE LCD OR LED
READOUTS

A new RM Series of Digital
Panel Meters has been added
to the NLS Thri ftm eter DPM
line.

The RM Series f it sta ndard
NEMAIDI N cuto uts. Readouts
can be either .6" high LCDs or
.5" hig h LEOs. Electri cal con­
necti ons to mete r can be made
by PC edge connec to r or, for in­
dustria l users, termin al con­
nections are supp lied, depend­
in g on t he model nu mber
ordered .

The RM Series meter case is
1.9" h igh by 4" wide by 4.2"
deep .

The bas ic RM Series mete rs
are powe red by 5 volts dc
primary powe r and meas ure de
voltage. They will also be made
available in config urat ions that
provide t he capa b i l ity o f
measu ring ac vo ltages and/or
being powe red by 115 V ac

power.
LCD models draw only .002

Amp at 5 V de.
The basic RM Series met ers

bear model numb ers RM-350
for the LED version and RM-351
for the LCD mode l. Add ing T6
to the mode l num ber des ig­
nat es terminal connections.
lAC speci fies an ac inp ut, while
1115 spec ifies a line-powered
unit.

Voltage ranges available are
.2, 2,20, 200, and 1000 volts ful l
scale. The .2 V range is not sup­
pl ied fo r ac inputs.

Dc acc uracy is .1%. The RM
meters utilize the lat est in LSI
chi ps, which co ntr ibutes to a
low component count and best
rel iabili ty .

The pri ces for RM meters
sta rt at $59/unit sell ing price .
Quantity di scoun ts make t hem
cost ef fect ive for OEM users.

RM·350 and RM-351 are cu r­
rentl y available fro m local elec­
t ronic di stri butors worldw ide.
For det ai ls , co ntact Non -Unear
Sys tems, Inc., PO Box N, De/
Mar CA 92014; (714)-755-1134.

NEW HAMTR ONICS 2 METER
CONVERTER

A recent rek ind l ing of in­
terest in 2 meter ope rat ion, pius
a growi ng c ur ios i ty abo ut
OSCAR satell ite actlvlty, hap­
pil y co incided with the oppor­
tuni ty to t ry one of Hamt roni cs'

new C144 rece iving converte rs.
Connected to my FT-101B, th e
co nverter o ut pe rforme d my
mult imode 2 meter rig by a very
clear margin. The converter was
received in assembled form but
a vis ual check left me wit h th e
im pression th at even a relative­
ly slow wo rker such as myself
cou ld put one togeth er wi thout
diffic ulty in an hour or tw o. As
ex pla ined in t heir cat alo g,
Hamt roni cs ' kit s are not ac­
companied by t he met icul ous
ste p-by-step instructions and il ­
lust rat ions provided, for exam­
ple, with Heath kltsw. However,
anyone who has even a modest
acq uainta nce with home brew­
ing or kit buil dl nq wi ll find that
co nst ruction is simple and
st raightforward.

The C144 covers the 144­
146-MHz por t ion of the 2 meter
band while two ot her versions,
the C145 and C146, cover the
145-147 and 146·148 seg ments .
Stan dard i-f fre quency for the
conv erte rs is 28-30 MHz. By the
way , crys tals can be switc hed
t o cove r m u lt i p le b and
seg ment s, if des ired. (Ext ra
crystals for ot her ranges in the
sam e band are availa ble for
$5.95.)

" Features of the new design,
wh ic h repl aces Hamt ron ics'
popu lar C25 series, inclu de
easy-to-w ind high-Q slug-tuned
coils, extens ive fe rrite bead

Palomar Engineers' rf transformer.
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RM Ser ies LCD (top) and LED (botto m) Digital Panel Me ters.
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ZIP

ADDRESS

STATE

CITY

--HU-73HEAVY-UUTY
-ROTATOR

with exclusive Dual-Speed controll
- For antennas up to 10.7 sq. ft:of wind load area. Mast

support bracket design permits easy cenlering and offers
a posilive drive no-slip option. Automatic brake action
cushions slops 10 reduce inertia stresses. Uniquecontro l unit
features DUAL-SPEEO rotation with one five-position swilch.
SPECIFICATI ONS: Max. wind load bending moment- IO,OOO
in.-Ibs. (side-thrusl ove rtu rni ng); Starting torque - 400 in.­
Ibs.; Ha rdened steel drive gears; Bea rings - 100-%" diam­
eter (hardened); -Meter - D'Arsonval , taut_band (back­
lighted). There's much, muchmore- so get thewholestory!r-------------------l

Mail this coupon for comple te deta ils! I

YES'D Send me completedetails onthe newHD·73! I
• D Give me the name of my nearest dealer! I

NAME I
I
I
I
I
I

~@ The ALLIANCE Manufacturing Co.. Inc., Alliance, Ohio 44601 I
~ A NORTH AMERICAN PHILIPS COMPANY A57 I
~~~~~~~~~~=~~~~~~~=~~=.e18 r ... " lllonoo Mfg. Co.. ' 00. I

(Canadian Amateurs Send U.S. Funds Ontv}
F.O.B. Har tford

Please include postage

AMATEUR GEAR
Drake, Swan, Tempo, Ten-Tee, Dentron, Regency,
Mosley, Hy-Gain, CushCraft.

See Ward W1WRQ - John W1JJR

HEADUUARTERS for 2M FM
Tempo VHF/ONE, SSB/ONE adaptor, Tempo
VHF amplifiers, FMH-2, FM H-5 ; Drake TR 33C,
AA 10, AC 10; Regency HR 2B, HR 31 2, AR 2,
P 110&crystals for all lineslisted above.

ANTENNA STUFF
Open wire feedline - #18, #14, #12 gao bare
copperweld wire - #14, #12 enamel copper ­
insulators - W2AU baluns 1-1 or 4-1 - lowloss
coax cable - Rohn 25G towers & accessories ­
Blitzbug lightning arrestors - glassline guy - B&W
antenna switches - Belden 72 & 300 ohm KW
twinlead - Amphenol UHF & BNC connectors.

500 Ledyard si. . Hartford CT 06114
203-527-1881

FM GA IN ANTENNAS
For mobile, fixed or portable operation by Cush­
Craft, Hy-Gain, Antenna Specialists & New·
Tronics.

IT block east of Wethersfield Ave. off A irp ort Rd.
R te.6)

HATRY
electronics

CONNECTICUT'S OL DEST HAM STO RE

23



Wyle's digital/ogic modules.

Cont inued on page 37

module s, extenders , lamp, tog­
gle swit ch, and a wide variety of
socket, wire-wrap, and blank
modu les. Also available are
card f iles and card drawers for
rack-mount or custo m install a­
t ions and logic power sup­
plie s.

The Wyle logic line is also
fully compati ble with the Wyle
uP Series microcompu ter.

For add iti onal information,
co ntact Wyle Labo ra to ri es !
Computer Product s, 3200
Magruder Bou levard, Hampton
VA 23666; (804)-838 ·0122_

CSC DM·1 DESIGN MATE"
COMBI NES SOLDERLESS
BREADBOARD, METER,

AND POWER SUPPLY FOR
ELECTRONIC LAB STUDY
The Continental Special ties

Co r po ra tion Mod e l DM- 1
Desig n Mate:!J provides the
three elements most basic to
electronic c irc uit inves t iga­
tions-a power supply, bread­
boarding area, and meter-in
one convenient package for
$69.95.

The meter measures 0-15 V
de (5% accuracy) and is in­
dependent of the power supply,
with leads brought out to a pair
of f ive-way bind Ing posts .Thus,
the meter can be used to set the
ad justable po we r supp ly 's
voltage, and then to monito r
circ uit action.

The built -in power supply is
adjustab le from 5-15 V dc out­
put at up \<>60,Q milliamps, wi th

. better than 1% load and line
requlation and less than 20 mV
rip ple and noi se at full load.

The solderless breadboard­
ing area is conf igured from
CSC QT-seri es (" Quick Test " )
socket and bus strip elements.
It provid es enough area to com­
fo rtably breadboa rd a ci rcuit
wit h 6 DIP ICs, plus assoc iated
components.

The compact 3 pound DM-1

charac ter storage for smooth
transmission ; access to four
message memorie s via buffe r;
analog out put for buffer status
meter; full - and empt y-buffer in­
dicat ion, plu s a preload func­
tion. It operates f rom + 5 V dc
and requires less tha n 10rnA of
supply current.

Priced at $59.95 In sing le
quanti tie s, the 8045 ;s avail able
from stock. A semi-kit (8045·1)
contain ing the 8045, 3341, PCB,
sockets , and edge connector Is
priced at $89.95. [The 8044·4
keyer semi-k it is pri ced at
$54.95.) - . .

For fur ther inf ormati on, con­
tact Curtis Elec tro Devic es,
/nc ., Box 4090, Mountain View
CA 94040; (4 15)-964-3136_

Be/mo nt Road, Roche ste r NY
14612.

Morgan W. Godwin W4WFL
Peterborough NH

SINGLE IC FOR KEYBOARD
KEYER

A single IC containing most
of the elec tronics for a deluxe
keyboard keyer has been in­
t roduc ed by Curti s Elect ro
Device s. Call ed the 8045, the
40-pin CMOS device uses one
or more FSC 3341s, a Curtis
8043 or 8044 keyer, and a set of
keyswitches to prod uce th e
eq u iva lent of t he C u r t is
KB·4 200 keyboard keyer tn­
eluding an electronic paddle
keyer. By add ing the new 8047
Message Memory Contro l fC,
2102 RAM, and a 4028 CMOS
dec oder, the equivaient of a DIGITAL LOGIC MODULES
KM-420 memory is added. The Wyle line of digital togic

The 8045 allows a nom inal Includes ove r 200 modules
f ifty -seven position keyboard covering all ty pes of lo gic
con tai ning all the commonly elements . Available on t he 3V.."
used lett ers, figu res, punctu a- x 4 V2" modules are gates, flip­
ti on, space bar, and spec ial f lops, decoders, counters..0D~:

characters (AA, KN, AS, SK, - . shots, line dri vers/receivers,
AR), all with out shi ft ing. It electronic switches, and many
affords two-key ro llover for more. Additional modules in­
"burst" typing ; 32·, 64-, or more c lude re l ay s , tes t-point

decoup l ing and c o mp art ­
mentalized shielding, as well as
built-i n detector circuits for
simple injecti on-chain tuning.
Stabl e, grounded·gate FET
ampli fi er and mixer stages co n­
trib ute to the conve rter's ex­
cellent performance. Ali gn­
ment requ ires only a strong
signal source and a VTVM and
can be accomplished in a few
minutes.

Measuring 2 JA x 4% x 1 in­
ches, the convert er board can
be moun ted in exis ting equip­
ment, or a separate case of your
own design, or Hamtroni cs'
mode l A9 Case Kit. The case kit
is a 2-7/8 x 4-5f8 x 2-inch ex­
tr uded box with an att ract ive
brushed aluminum finish. The
to p panel is machined for BNC
jacks which are included, as
are phono plugs and cable for
connect ion to the conve rter
board.

The C144 and Its other 2
meter vers ions are just one ex­
amp le of an extensive and
growing line of receiving and
t ransmit t ing co nverters , ex­
citers, amplifiers, preamps, and
ot her items for the VHFIUHF
enthusiast. If you've got an HF
rig and are co nt emp lating
sate lli te operation, you'll cer­
tai nly find Hamtronics' corn­
plete line of modu les and ac­
cessories an excellent way to
get in on th e OSCAR fu n and ex­
citement with a setup that com­
bin es f lexibil ity, s imp lic i ty,
ease of construct ion and align­
ment , high perform ance, and
modest cost.

Price of the C144, C145, and
C146 2 meter receiving co n­
verter kits is $34.95. The A9
Case Kit is 512.95. A new free
catalog descri bing the com­
ple te Hamtronics product line
plus many other items includ­
ing hard-to-fin d component s
is avail able on request. All
Hamtronics produ ct s are avai l­
able fram Hamtronics, Inc ., 182

The Curtis 8045 keyboard keyer. esc OM-I Design Ma teO.
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think of yourself as an
antenna expel

-you select your components!

,
•

Get optimum performance ban::-----­
fo r band. Choo se from med ium
or high power resonators tor
your favorite bands.

For convenience , use the
Hustler sta in less steel
resonato r spri ng,
and specia l des ign quick
d isconnect.

"the home of originals"

new-t ronlcs N2

corporatIon
15800 Commerce Park Dri ve
Brookpark. Ohio 44142
(216) 267·3150

A vailable from
all distributors

who recog ni ze t he best.

I

1 ij
n R~~~~~'
U400 Watts PE P
S uper

Resonato rs
RM (S)

2 KW PE P
Grea tes t Co ve rage

Get exceptional reports ,
broadest bandwidth .
lowest SWR. Use with any
co nve nient length 50 ohm
coax. Matc hing devices
not requ ired .

Model MO -2
Fo r B umper

Mount
l ocat ion

M od e l M O -1
For Deck or

Fe nder
locat ion

Hu stler des ign s ar e oat entec under o n", o r more o f th e
fo llo w in g assi gned to New-Tr onics Co rpo rat io n 3287 732,
35 13 4 72, 34 19869, 38 73985, 33 273 11 , 3599 2 14, 358 2951 .

M od ell-14-24 0
Mil S pec

50 Oh m Feed l ine

""'4°
\ '.,

M odel BM-1
Bumpe r Mount \ .~

Stainless stee l ball mount, 180 0

adjustable , commerci al duty fo r
superior mechani cal and e lectrical
pe rfo rma nce .

Model RSS-2
Reso nator Spring

Fold ove r, 3600 swivel mast for

quick band change o r easy ~-----------------Jgaraging . Select from two ~
versions. fen de r/deck or bumper
mount location.

Get fixed station reports from
your mobile-operate 6-10-15­
20-40-75 or 80 meters with the
experts and join the vast
majority using Hustler for nearly
two decades.

.. .and you'll mobile
with the experts' foremost
choice...@fl$7[Q B)

Model SS M -2 B all Mount

Mode 10D-1
Quick Disconn ect

H USTLER ANTEN NA PROD UCTS - fo r s ixteen
years - o rig in al de signs- cr eated and manufactured
by Am erican In genuIty, labor and ma to "als -used by
commun icators lhrou gh outth o world



Earle Grandison K6W S
11657 Gladsto ne Circle
Fo un tain Valley CA 92708

Four-Wheel Frenzy!

Rams and the Baja lnternacional

Antennas at £1 Rodeo, checkpoin t six.
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J une and November are
special mo nt hs to man y

hams in Mexico, California,
and other western states.
From many areas, they co n­
ve rge on San Diego or
Mexica li fo r poi nt s south.
They com e in cars, a -wheel
d r ive ve hic les, luxuriou s
motor ho mes, trucks, and air­
planes. It' s Baja time ' Baja
10 00 and Baja Internacional
have become everyday words
in many ham shacks. XYLs
kno w it's t ime to pac k up

. sup plies ;rur camping gear,
and the harmonics loo k fo r­
ward to three or fou r da ys of
fun and free dom in the
friend ly XE2 land .

During the late 1950s , the
first automob ile dro ve over
900 miles of the rugged,
ro ugh, a nd rocky Baja
Peninsula fro m Ensenada to
La Paz. The drivers made
th eir own route where there
was no ne. Racing began over
t h-e route fr om Ensenada to
La Paz in 19 65. These ear ly
events were loosely orga­
nized. . However, from the
beginning, radio ama teurs
operated portable sta tio ns
a long the way, relaying infor ­
mat ion and keeping track of
the racers ' safety . The ama­
teurs dro ve incredible roads
to camp in lonely, wild ly
beaut iful spots. They erected
po rtable antennas, brought
their own gener ato rs, and
exper ienced hurricanes, tor­
renti al rains, dust stor ms, ho t,
humid da ys, blizzards, and
cold shivery nigh ts, never
failing to provide the type of
co mmunicat ions for which



K6 WS reports injured driver's condition to Ensenada Control.

amateu r radio has beco me
famous.

Although the early Baja
races were from Ensenada to
La Paz, co mplet ion of Mexi­
can Highway 1 along the old
r o u t e ne cessitated esta b­
lish ing a new course in the
ear ly 197 05. The new route
was a loop instead of a line
which term inated in La Paz,
1000 miles south of the
United Stat es border. Recent
races have started and ended
in Ensenada.

Abou t th e same time as
the co urse was changed, in
1972, the Southern Califor nia
Off- R o ad En th u s ia sts
(SCORE, lnt. ) was organized
by Mickey Thompson , a top
r ac er, to spo nsor futu re
events, In 19 75, Sal Fish,
former pub lisher of Hot Rod
Magazine, became president
of SCORE, Int. Under Sal 's
leadership, SCO RE has grown
even stronger. Each event sees
increased part icipation and
interest. SCORE has im­
proved relation s and nego­
tiat ed long-term agreements
with the Mexican govern ment
to insure the future of off­
road racing o n the Baja
Pen insula.

During th is period of off­
road racing 's development,
the amateurs who partici­
pated in these events fo rmed
a n unofficial organizat ion
which becam e know n as the
Baja Amateur Racing Fel­
lowship, or BAR F. BAR F
was soon changed, for ob­
vious reasons, to the Baja
Amateur Radio Racing Asso­
ciation, fa miliarly known as
BARRA.

Ear ly c o m mu nications
used HF ssB amateur band s.
The first use of VHF FM for
an off-road rac ing event was
in 1975 when the Anah eim
Amateur Rad io Association
provided comm unicat ions for
th e Big River 400 race o ut of
Par ker, Arizona, on 146.52
MHz simp lex. VHF FM and
VHF repe aters have been
used for all races since, as
well as HF SsB.

The 1977 Baja Inter­
nacional was the largest off­
road race in history with
approxim ately 450 entries.

They ran ged , in eleven classi­
ficatio ns, from motorcycles
to 4-wheel drive tru cks. All
co mpeted over the same
cou rse for overall ho no rs, as
well as for individual classifi­
cat ion awards.

Extensive commun icat ion
circuits are necessary to
hand le the volume o f traffic
for such an event. Amateur
radio stations using the ca ll­
sign XE2BCM are authorized
by the Mexican governmen t
to provide communication s
for the duratio n of the race.
Th ese opera tions are coo r­
dinated with the Mexican
Nat iona l Radio Amateur s and
the Liga Mexicana de Rad io
Ex per ime n ta d o r es, A.C.
BARRA wishes to exte nd
special than ks to the rnern­
bers of the Ensenada Rad io
Club, ow ners of the fine
146 .22/.82 repeate r in Ensen­
ada, who gracio usly allowed
its use for inte runit co mmuni­
catio ns while the BARRA
networ k was being installed.

Th is networ k was designed
to provide up-to-th e-minute
vehicle passing t imes at each
n umb er ed c heckpo int
d irectl y to Ensenada Race
Control. Passing times are
compu ted , and the sta nd ings
of th e leading racer s are co n­
t inuously availab le.

WA6GQF coordinated race comm unications.

Port a ble sta tions were first chec kpo int at EI Rayo,
located at the star t/f inish which nestles in lovely high
line, Enscnada Cont rol, and mount ain pine groves, There
se ve n major checkpoints. it turns south th rough the
Two aircraft and f ive off-road ru ins at Sant a Catc rina before
mob iles provided co mmunica- cha llenging the formidab le Si­
lion s from any sectio n of the crra de Juarez. It soars over
430-milc co urse and to the rugged jamalu ' '51nnmit an d
paramed ic tea ms. descend s rapid ly to th e hot

The race course climb s sandy deser t, passing chec k­
rapid ly af te r leaving the start- points 2 and 3 as it continues
ing line, going over the mo un- .. ~to the picturesque seaport
tains, past Ojos Negros, to the city o f San Felipe on Baja 's
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Trai ned paramedics sta­
t ioned at the checkpoints are
dispatched by the chief
para medic thro ugh th e radio
networ k. Mobi le units can
acco mpan y the paramedics to
p r o v id e co mmu nications
dire ctl y a t th e scene of an
acc ident.

This yea rJ more than fifty
members of BARRA and
th eir fa milies mad e the lo ng
trek to t he remo te areas of
Baja. Hundred s of ho urs of
planning had already gone
into preparing for th is event.
BARR A 's technica l com­
mittee had co mpleted three
new VHF solid state repeaters
using Motoro la co mponents.
Th ey are designed fo r un­
attende d batte ry op eration
beca use of a blizzard during
last Novembe r's Baja 1000
which fo rced the repeater
crew to evac uate Mt. Diablo
with the vacuum tube re­
pea ter and 5 kW generator,
leaving the network to func­
tion on the HF SSB circuits
o nly.

All statio ns have erner­
gency power sou rces provided
by the amateurs. Ensenada
Contro l used its own stand by
generator extensively during
th e 1975 Baja Intern acion al
whe n a h elicopter hit power
lines and caused a sustained
power blackout in the city.

BARR A o btain's t he neces­
sary practice to achi eve and
main tai n a high level of em er­
gency preparedness by pro­
viding routine co mmunica­
t ions to orga nizations such as
SCORE. Each event generates
d ifferen t solutions to difficult
comm un ication problems,
an d expe rience e nables
BARRA to beco me more eff i­
cien t. Thi s is impo rtant to the
achieveme nt of BARRA's
primary o bjec tive of being
a ble to establish and ma intai n
an organized com mu nicatio ns
system during emergencies to
assist law enforcement and
relief agencies.

Net co ntrol was located at
t he Baja Internacio na l Race
Head quar ters at the Bahia
Hotel in Ensenada. Th e 75
meter SSB transceiver used an
inver ted vee ante nna. A 22­
element beam and 1DO-Watt

-.
"

•

ALL CHECKPOINTS
AND RESCUE TEAMS

14 6.1 9 179
146 .52/52

3880

MT, DIAB LO
14 6 ,19 / 79
14 6 5 2 1 5 2

3880

eac h driver. If disabled , he
sees that h is st uck stub is
delivered to th e off icials at
t he next ch eckp o int, whe re
the informat io n is t rans­
mitted to all stations.
Officials and rac ing teams can
keep track of their entries by
pe r iodically , checking the.
posted stuck stubs .

14 6 . 79

, .
• ' . ' ~. <-..._ -.,. ""

'.. .""* "

T' , '

14 7 . 3 9

~
146. 19

90 M ILES

"

the road stretches ou t, an d
the race for Ensenada is
step ped up. Once past chec k­
points 6 and 7, the racers
cha lle nge the mo untai ns
guarding th e finis h line at
Ensenad a.

Ma ny vehicles fa il to
finish. A sim ple for m cal led a
"stuck stub" is carr ied by

ENSENA OA CON TRO L

Racers passing Nuevo junction.

Baja lnternactonal communications system.

Ensenada Mountai ns
Repeater # 1 147.39 On f rom Ense nada l

146 .19 (out to Mt. Diablo )
R epeater # 2 146. 79 (in from Mt. Diablo )

147.99 (ou t to En senad al

Check po ints
1, 2, 3,4, 5,6, 7, Sta rt-Fin ish
146. 52, 14 6.19 /.79, or 147.39 / .99 at Start-F inish
388 0 k Hz SSB

Visual Checkpoints and Aircr aft
Same as check poi nts , except some rescue tea ms had VHF only.

eas tern coast, Most of th e
racers ma ke a pi t stop in San
Felipe before depart ing to the
west into the dr y barre n
Laguna de Diablo, Th e foot­
hil ls of Picacho del Diablo are
a welcome relief after several
h und r ed miles of dusty
desert. The course steers
through Mike's Sky Ranch,

Ensenada
146.52 FM
147. 39/. 99 FM
388 0 kH z SSB
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VHF FM transceiver pro vided
di rect co mmunications with
Mt. Diablo 100 miles away.

A solid state repeater with
a vacuum-tu be bac kup was
install ed on Mt. Diablo. A
cavity and 9 dB coll inear
a nte nna could be used by
ei ther repeater. Although the
primary 146 .19 /. 79 rep eater
was designed to run on bat ­
tery power t hroughout the
race, a po rtable 5 kW genera­
tor was used to po wer the
100-Walt simplex VHF trans­
ce iver, HF SSB transceiver ,
and th e bac kup repeater. All
of t his equipment was trans­
por ted mor e tha n sixty miles
each way fro m t he highway
t o b e i ns talled at the
9 40 0· fo ot le vel of the
10,126-foot moun tain, the
highest in Baja.

Many of t he checkpoin ts
are inaccessible exce pt by
4-wheel drive vehicles. The
radio tea m for chec kpo int 3
spent th e n ight before th e
race in a Jeep tryi ng to reach
the ass igned location, on ly 10
miles from a major h ighway.

For those who like to be
close to nature , Baja offers
many attrac t io ns. Th e mobile
un it at Nuevo Ju nct io n re­
ported seeing two ratt le­
snakes wit hin the fir st thirty
minutes.

All sta t io ns had checked in
on site by 8 :00 pm o n Thurs­
day, excep t for checkpoint 3,
whose sta ffers repor t ed that
they were st ill underway
despi te deep sand condit io ns.

The VHF link re peaters
install ed on t he moun tain to ps
around Ensenada o perated on
147 . 39 / 146 . 19 a n d
146.79 /147.99. Th is allowed
VHF units using 14 7.39/ .99
in Ensena da to tie d irect ly
into th e primary 146.1 9/.7 9
repeater ato p Mount Diablo.

The race bega n a t dawn
Friday. Check po int 1 re­
por ted the first motorcyc les
an ho ur later and the first
4-wheel vehicles fifty min utes
after th at. Interest at race
headquart ers rose perce pt ibly
wit h each passing moment ­
" Who 's in t he lead? " " Who 's
behind him ?" Answers to
t hese q uestio ns began to pour
from the SCOR E computers.

Op erators alo ng th e net wor k
were busy copying passing
t imes an d stuck stubs. Th is
co nsta nt act ivity co nt inues all
d a y and th rougho ut t he
night. Questions were being
asked - "Where is 321 ?"
" Ou t of race at Nuevo Junc­
t ion." " Driver OK. " Co n­
cern ed par t ies were kept
info rmed via radio through­
out th e race.

At 11 :30 am, a mo b ile
unit repor ts an accident in
the mo unta ins . Paramedics
are dispa tched. Angell , an
aircraf t mobile unit, is co n­
tac ted and head s for t he area .
Ro ut ine t raff ic co nti nues to
f lo w o ver t he networ k.
Reports co me into Ensenad a
advising t hem of th e dr iver 's
condit ion. Another mobil e
un it is d irected to pick up a
doctor a t Valle de Tr inida d
and rendezvous with t he
rescue tea m on the highwa y
near chec kpoint 6. Ange l 1
contacts the crew at chec k­
po int 6 to obtain inform atio n
on t he possibi lity of landing.
Ensenada approves and Angel
1 lands at EI Rodeo.

Anoth er accident occurs at
EI Rodeo , so Angell is to ld
to leave with t his in jured
dr iver while the paramed ic
team continues on the high­
way to Ensenada. Medical
aut hor it ies are able to ma ke
eff icient dec isio ns wit h up-to­
the-minute informati on ava il-

£1 Rodeo, checkpo int 6.

able t hro ugh the BARRA net- safe ty . SCORE regu lations
wor k. are very strict concern ing

During th e ho t af ternoon, safety rul es, and BARRA is
a helicopter is d ispa tched in prou d to play its part with
answ er to a paramed ic team 's effic ient comm uni cati ons.
requ est to transport an in- Toward t he e nd of t he
jured driver in the eastern' race, when most of the cars
desert. are pas t the fin ish line, t he

An amate ur o pera to r in " swee pers" bcgat1-.!!:'cir lon e ly
Vista, Califo rnia , keeps emer- trek 'f rom one checkpoi nt to
gency facili ties in San Diego t he nex t to repor t abando ned
infor med of rescue act ivit ies. vehicles alo ng t he course and
Because of his effor ts, every- ... _t'l.ic k up any lon ely drive rs
t hing is rea dy when injure d who ma y be disco vered alo ng
drivers arrive late r in San th e way. Many of th e swee p­
Diego. ers are radio team s-en th eir

Ensenada Con tro l autho- way bac k to the highway
rizes clos ing chec kpo int 1: ~ a Tter th e last racer has passed.
The radio team leaves to The radio voices in the night
become a mo bile team at are reassuring to the tired
Ojos Negros to pro vide com- hams as th ey ma ke the ir way
rn u n ic a ti ons in case of down the ro ugh worn co urse
trou ble where th e co urse a nd oa to Ensenada or
cro sses the main highway Mex icali.
from Ensenada to San Felipe, Relatives and fr iends re-

A t n ig htf a l l, another ccive reassuring news abo ut
param edic tea m is dispat ched dr ivers and learn where a few
to a remote area. The team unreported race cars are
req uests that an ambu lance located. By daw n, only a few
meet t hem at the highway stra gglers are still on the
when they co me out, and an course. Th e pit crews an d
effici ent effec t ive transfer is specta tors have gon e. The
acco mplished. tired rad io operators dis-

The use of amateur-rad io- mantle their antennas, pac k
equipped mobile un its and the ir equipme nt, and head
airc raft in the communica- bac k to the ir ho me QT Hs.
t ion s plan made it poss ib le to They are already thinking of
commu nica te from Ensenada the nex t Ba ja race, pla nning
Contro l to rescue units at the new and better method s fo r
scene for the first t ime in next time, and carry ing with
Baja off-road racing. Thi s the m a sense of pride in a job
con tr ibuted great ly to dr iver well done.•
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• Is Our Number 1 Line At

•

Cohoon Amaleur SupplV cas

TO SERVE YOU BETTER 3 LOCATIONS

CohoonAmaleur Suppl,
SOUTH

Hwy. 475 Trenton, Kentucky 42286

502·886·4534
CohoonAmaleur Suppl,

NORTH
Box 4073 Austintown, Ohio 44515 --

216·538~3424

CohoonAmaleur Suppl,
WEST COAST OUTLET .

728 Juniper Lompoc VAFB, CA. 93437

805·734·4693
1. Full Repair Service
2. Sub-Dealers Welcame
3. Good Prices

4. Ship UPS The Same Day
5. A ll Used Gear

Has A 90 Day Warranty.

Also Stocking :
KENWOOD KANTRONICS
TEN·TEC ATLAS
TEMPOC DENTRON
WILSON CUSHCRAFT
INFO·TECH

Write for used equipment sheets and dealer Inqulrl...



SYNTH ESIZE R 220
Co m pa rab le w it h vir t ua lly a ll 2 2 0 trans­
ceive rs ; Cl egg , Mid la nd . Co b ra , etc.•.••
Fr eq u ency-is adjustab le in 5 K Hz st eps
f rom 220. 0 0 M Hz t o 225.0 0 MHz w it h
its d igi t a l readout t humb w h e e l swit ch in g ,

SPECIFICATIONS

• F re q uen cy ; 220 - 225 M Hz
• T ra nsm it offsets : S imp le x . + 1 .6 MH z ,

. - 1.6 M Hz pl us 3 add it io n a l f ie ld
p ro gram mabl e offsets.

• Ou t put : 3 vo lt s to a 5 0 lo a d .
• Inpu t vo lt a ge: 1 1 - 18 V OC at .9 0 0

a mps
• Si ze : 8 " lo ng x 5Y,," w id e x 2 %" hi gh

20.32CM x 13 .97C M x 5. 715CM
• Co m p le t e kit in cl u d ing all e lectron ics,

c r ysta l, th u mb w h e e l swttcn. ca b in et,
e t c .

SPEC IFICATIONS

• F re q u e nc y : 140.000 - 1 4 9 .9 9 5 M Hz
• T ra n sm it o ffs e t s : Simple x, +6 0 0 K Hz ,

- 6 00 KH z p lu s 3 ad d itio na l fiel d
pro gr a m mab le offsets.

• O utpu t : 3 ve rt s to a 50 load
• Input volt a ge : 1 1 - 1 8 V D C at ,9 0 0

a m ps
• Si ze: 8 " lo n g x 5 112" w id e x 2 %" high

20.3 2 C M x 13 .97C M x 5 .715CM
• Complete k it in cl ud in g a ll e le ctron ics,

cr y st a l, thu mb w h ee l sw it ch, cabinet ,
e t c .

SYNTH ESIZER II
A 2 m e t er f re q u e n c y sy nthesizer .
Fr eq uenc y is adjustab le in 5 K Hz steps
from 14 0. 00 M Hz t o 14 9 .9 9 5 M Hz w it h
it s d igit a l r ead o ut thumb w heel sw itch in g.

Sh ipping w e ig h t - 2 lb . 4 o z .

FEATURES

• T2 L Logic
• Maximum off set versa ti lity - easily programm ed to any IF and

tr ansmitter offset between 100 KH z and 30 MHz in even 100 K Hz
increments .

• J um per wire prog rammable for most commo n TX mu ltip lyi ng ratio s
• A ll f requencies lock ed to one master crvstal oscillato r.
. 2 po le output f ilte r on receive line. . .
• Virtua lly no measurab le difference in spu rious outputs from crysta l.
• Lockup ti me typ ically 150 millisecond s.
• Easily interf aced to most rigs.
• Tran smit off sets are digitall y programmed on a d iode matr ix, and can

range from 100 KHz to 10 MHz.
• No add itiona l component s are necessary! ...

- ~..... .

Division Of Brownian Electro nics Corp .

Price for either unit: Kit - 5169.95, Wired & tested - $239.95

Synthesizer II

"Synthesizer 220

320 WAT ER ST REE T / BINGHAMTON, N.Y . 13901 / Phone 607-723-957 4
Prices and specifica tio ns subject to change withou t no ti ce . J Expo rt prices slightly higher,

538

o~
~ availab le lor 160

meters

RESONATESYO UR TOWER

ON 40, 80 AND 160

We are so confide nt that
you will like it that we

offer a 30day mone y bac k

gua rantee if you are in
any way d issa t isfie d.

Priced fro m $119. 95

includes sh ipping in co n-
I " . " w\o .~~ ... ...,.. .~ _~! \ tinen tal United States.

STU'AR~LECTRONICS
Dept. 9

578 KENNEDY RD.
AKRON, OHIO44305

(216) 798-9431

:-.low YOO Ciln easHy use

you r entire tower and

present beam syste m as a

co mp let e low angle

radiat o r on 40,80 and 160

meters. II is com mon

knowled ge that a dipo le

or in verted -vee must be

at least 112 wave le ngth

high (120 feet on 80

mererstj in or der lor it to

be a low ang le radiator.

But you r ex isting tower , if

fed with the Stuart Elec­

tro n ics TOWERTlHlEA,
can be made 10 be an

opt im um lo w a ng le

radi ato r on 40, 80 and 160

m e t e r s. Th e St u a rt

TOWER TUn lEAcan be

i n st a ll e d a n d eas ily

adjusted to a low swr o n

any to wer no matte r what

the size or type . Towe r

~an be grounded or not.

~ad ial s not necessary. No

more haywire appea r­

aJce o f dipol es and t-v's .

Ev\ n yo ur wile will

l o \t ~ i t. The St uart

TOWER TUnER lakes
up \ vin ually no e xtra

s p a ~e but g r e at l y
o utperorms d ipo les and
I·V's at the same he ight

plus it \ s easilyadj ustable

from ground le vel. Start

making \ bette r contacts

o n the fl. 60 and 160
mete r ba nds with an

:;;:::tl~:;;:~~.l l a n t e n n a \ syst e m that
really gets flut . The Stuan

TOWEATUIll A will
hand le 500'watts output.
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E. E. Buf fington W4 VGZ
2736 Woodbury Dr.
Burlington ,,\/C 272/5

T-R Exotica
- rf switching with PIN diodes

+ 12.V

I a lways th o ught that ex­
o t ic p ar t s l ike P IN

diodes were not for or­
din ary folk s like ham s-we
sho uld just st ick to the
" meat and pot at oes" and
leave t he 'space-age co m­
pone nts to th e scient ists. It
was o nly afte r I learn ed t he
law of th is part (how it
wo rks) th at I d isco ve red a
rea lly nea t appli cat ion.

How It Works __,

Its name desc ribes its
co nst ruct io n: P stands for
P-typ e sem ico nd uctor. N
sta nds fo r N-type sem i­
co nd uctor. a nd I sta nds for
intrinsic (no P or N do ping).
If You put a for wa rd bia s
on the diode. it will con­
du c t . Back bi a sin g t he
d iode will result in no (very
littl e) curren t flow. That's
just like a conve nt io nal
d iode, right? What is hap ­
pe ning is th at , in the for­
wa rd bias case, the re are
excess (free) e lect ro ns in
t he int ri nsi c re gi on .
Mo reov er , t he e lec t ro ns
will remain in this region
fo r a few m icroseco nds
aft e r th e bias is removed.
The time is ca lled t he " ma­
jo rity ca rrie r life tim e" and
is a property th a t can be
put to use . The rever se bias
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Fig. 1. PIN diode rf swi tc hi ng.

Fig. 2. Power amplifier and preamplifier sw itc hing scheme.
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A two meter ampli fier with PIN diode switching.

Reference
James K. BoomerW9KHC, "Pin
Diode Transmit/Receive Switch
for 80-10 Meters," Ham Radio,
May , 1976.

such a diode -part num ­
ber UM4001 B.

I w ill gladl y corres po nd
about thi s and ot he r a r­
t icles 1 have w ritten if you
will se nd an SASE.•

PIN diodes come In' many shapes.

--

Fig. 3. Send 12 vol ts up your coax to supp ly the
amp/preamp located near the antenna.

Diode Source

The fir st di od es I tri ed
were expe nsive mi crow ave
typ es th at we re di scarded
from a test-and -evalu ati on
prog ram. Exot ic parts lik e
thi s rar ely find thei r wa y
into the surplus m ark et , so,
after I decid ed to write t his
arti cle, I began to look for
an inexpensive dep endabl e
diode so urce. Unit rode has

ped an ce of 0 3 is refle cted
as a high imp ed ance at
both the input and o ut put .
During recei ve, the di od es
are zero bia sed and have a
ca pacita nce of onl y one
pi c of ar a d or s o . Th e
receive signal, therefore,
t ak es t he byp a ss rou te
th rou gh the quarter-wa ve
sect ions, as the diodes now
present a high im pedance.

Up Your Coax
Why not supp ly th e re­

qu ired 12 vo lts via the coax
and pu t t he a mpl ifier /pre­
amp right at yo ur ante nna?
It wo n' t d o mu ch for
t ra nsmit, but it shou ld give
you an adva ntage over the
coax loss for rece ive. Use
cho kes to isol ate t he dc
f rom the rf, as shown in Fig.
3.

Preamp Switching

The ci rcuit in Fig. 2 is of­
fered as a sugges t io n for
those w ho enjoy adve n­
ture. Thi s one w ill give a
boo st both going a nd
co ming.

I just don't have t he
nerve to put a sensit ive,
deli cate rece iver preamp
in the same bo x with t ha t
brute . I have not tri ed th is,
so don't blame me if rf eats
yo ur preamp up! Seriously ,
th ough, it o ug ht to wo rk
just fin e.

Application

Th e cir cui t in Fig. 1
shows how I used three of
th ese diodes to sw itc h a
t w o - sta ge two m e t e r
am plif ier. You ca n see
from the photograph that
the circuit board was mad e
b y the c u t - a n d- pee l
m eth od. Lo ca te t he
quarter-wa ve lin es, and
yo u will find th e diodes at
th e e nds . Thi s amp lifier is
used with 2 Watts input
and 45 Watts o ut a nd is
uti lized to boost my ha nd­
he ld portable wh ile in the
ca r.

The two qu ar ter-wave
tran smi ssio n lin es a re
mad e with RG-188 ; yo u
could use any of seve ral
kinds o f small 50-Ohm
cabl e. The sma ll capac ito r
is a gimmic k made of
20-g aug e insula ted w ire ,
twi sted for 3/4" (2 e rn). This
capacitor co uples a sm all
amount of rf, w hic h is
det e cted , filter ed , an d
used to turn on the NPN
sw itc hing trans ist or, Ql.
Thi s the n t urns on Q 2 (a
PNP switc hing t ran sistor).

The 100 milliamperes of
co llector current di vides,
w it h 25 milli am p ere s
t hro ug h 01 and t he o t he r
75 mill iamperes through
D2. The current reco m­
bin es in 03. Th is sma ll
amount of de is enough to
pa ss 45 Wa ttsl The low im­
ped an ce of 01 cou ples the
input po w er to the
amplifie r. Th e lo w im -

propertie s th at a re use ful
are a high resistan ce and
an ext re me ly l o w
ca pac i ta nc e , ty pical ly
tenths of picofar ad s. At
zero bias, the capacitance
is o nly 1 o r 2 picofarad s.

Thi s di od e ca n p a ss
Ampe res of rf power w ith
onl y a few mill amperes of
dc bias. The sec ret is in t he
lon g " life t ime" pro pe rty . If
the period (l /f) of t he rf is
sho rter than the life time,
th en , during th e t ime th e rf
vo ltag e is rever sed, there
w ill be enough elec t rons in
the int rinsic region to al low
conduction .

33



The Autodialer Revisited

-a circuit board
and other improvements

William Hosking W7JSW
8626 E. Claren don
Sco ttsdale A Z 85251

I t ofte n hap pen s that six
mon th s to a yea r elapses

between th e time an art icle is
purchasedan d the time it is

'out in prin t J\lso, it may ta ke
a cou ple of months to put an
article toget her. Therefor e, it

'" -'"C , may be as much as two yea rs
be twee n the time an ar t icle
gets des igned and the tim e it
gets into printoFor various
reason s, .my auto dialer (73,
Febru ary, 19 77 ) took a lmost
2}'2 years, and, in that t ime,
several th ings came about
which I fel t might be of
interes t to yo u.

-The fi rst thing th at ha p­
pened was that there was

Photo A. This is' a pho tograph of the completed autodialer printed wiring board. The memory
(center) should always be In a socket.
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Fig. 7. Par tial schematic of
the autodialer. 57 is the
added SPST switch in order
to use an ex ternal pad.
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Fig. 2 Complete schematic of the dialer. All resistors marked R are 6.8k, U-Watt, 10%. A printed wiring board is available from
W7JSW.

DEVIC E CURRENT DEVIC E CURRENT
7400 20 74COO 2
7400 20 74COO 2
7400 20 74COO 2
7404 30 74C04 2
7493 26 74C93 4
74157 30 74 C157 4

TOTAL' 146 TOTAL , 16

Table 7• . --

Fig. 3. Circuit modification
to allo;V the ou tput switch to
start with the clock.

com e up wit h mor e cha nges
or mod ificati ons.

If a ny of you have come
up wit h somet hing neat using
this or an y of my circu its (fo r
exa mple, using the dialer with
a microcomputer), I'd love to
hear abo ut it. If you write
and want a speedy rep ly,
t ho ugh, please include an
SAS E. Fo r those who might
no t have th e February , 1977,
issue of 73 handy (heaven
fo rbid ), I have inc luded t he
comple te schemat ic of t he
dialer as Fig. 2 •

- e

220K
"

.,
ue
P IN 7

BREAK /'

Conclusio n

The board t urned out
qu ite well, and the change to
CMOS has cut t he curre nt
consumpt ion way down. As
tim e goes on, I'm sure \' 11

fro m half to all of th e first - _ .
d igit to nes. O ne remed y ' fo r
t his is show n in Fig. 3. With
th is co nnec tio n, th e PTT
switch opera tes off t he clo ck
a nd therefo re com es up­
earlier. Th is connect io n is
show n as a dotted line in t he
schema tic of Fig. 2.

By way of alt ern ate (or
devious) assembly methods, a
local ham concocted a small
versio n of the d ialer using
wire-wrap techniques instead
of print ed circu it board . He
cou ld not find rea l small
thumbw hee l or other BCD
coded switches so he used
m in iature toggle switches
coupled wit h a BCD to z-seg­
ment decod er and LED to
give a reado ut of the selec ted
phone nu mb er.

ing th e circu it was the ab­
sence of an e ight-b it, low­
powe r, field-pr ogrammab le
read-only memory. Well, in
t he cou ple of years since t he
circuit's incept ion, a line of
pin-compat ib le TTL to CMOS
devices was introd uced in t he
74C xx line. In t his line, a
74COO is a pin-for -pin re­
placeme nt fo r a 7400, only
CMOS instead of TTL.

I loo ked the old circ ui t
o ver carefully fo r circuit load­
ing a nd device types and
came up with seven TT L
devices that can be replaced
with CMOS subst itu tes. Tab le
1 shows th e devices replaced
and shows tha t they sho uld
save about 1()() to 150 milli­
amps. If you are just buildi ng
up the circuit, you can
change th e 4. 7 k pull-up re­
sisto rs to 6.8k with no d e­
gradat ion of circu it perfo r­
mance.

A co uple of people have
told me that the transistor
PIT switch will no t pull th eir
PIT line low enough to pro p-­
erly key the transmi tter. In
this case, I recommend dri v­
ing a low-pow er relay with
t he output switch and then
use the rela y contacts to key
t he radio .

Depend ing on ho w fast
you ru n the dialer and how
slow your transmitter comes
up, you ca n lose any whe re

suff icien t local in terest from
my frie nds t ha t I develop ed a
board for it . The circui t was
moderately co mplex a nd a
board made the thin g a who le
lot easier to put together.
Pho to A shows th e co mpleted
circuit board. The bo ard s are
avai lable fro m me for $13.50
ppd .

Circuit Changes

One probl em ca me to light
very early with the eigh t­
num ber versio n of the d ialer.
The necessitv to encode two
mem or y lines to fo ur ro w
select lines left no unused
code. This means tha t the R1
line is active all the t ime th e
device is id le. The way t he
device (144 10) works, th is
presents no direct prob lem
since no tone will be sent
until both a row and column
are energized. What it did do
was make it impossible to use
an exte rn al pad switc h with
th e dialer . Add it ion of an
SPST switch took care of th is
probl em with litt le effort o r
ex pense. The ch ange is shown
in Fig. 1.

I had a co up le of com­
plaints abo u t t he po wer co n­
sumption w hich I largely
igno red, no t wishing to e ither
lay ou t th e print ed wiring
board again or redesign t he
circuit ( I'm kind of lazy).
Another o bstac le to redesign-
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Watergate Special
create your own 18-minute gap

Toni Ruepp HB9BL U
Landstrasse J69
CH5422 os. Ehrendingen
Switzerland

There are a lot of li ttl e
th ings you coul d bui ld

and make use of . You only
have to grab around in the
junk bo x and then develop
idea s. On e such ite m is"t he
following. It doesn' t cost

you one cent, but it can be
very useful.

There are many reasons
why you might want to
e rase a tap e b e f o re
rerecording on it . Also, you
may have to erase a re­
co rd ing very qu ick ly . Th is
cou ld be a h e l p fo r
secretaries who want to
erase a di ctation af te r th e
letter is wri tten , or for
mem bers of the gove rn­
ment after the y've bee n
elected .. .

Th e co nstruct ion is very
easy. A ll yo u need is an o ld
f ina l t ra nsforme r (tube­
type, with an imp edance of
about 7k O hms), a b'i,rr'
sw itc h (iso lated, good for
yo ur line vo ltage), and a
pl asti c bo x.

Th e tra nsfo rmer mtJsi: -"
have an El l-shaped core.
Remove the I part of th e
( ore, cut the secondary
wires (heavy w ires), and pu t
the t ransfo rmer into th at
pl asti c box. Wire it acc ord ­
ing to Fig. 1, and glu e it
with epoxy. Then seal the

box, so nobodv can get an
elec t ric al shock.

Here's how to use it :
1. Put the cassette on top
of th e (h idden) t ran s­
former.
2. Push th e button and
mo ve the cassette around
in th e magnetic f ield for
abo ut 3 to 8 seco nds.

3. Rem ove the cassette
and then rel ease t he but­
ton.

Qo n o t exc ee d 10
seconds, as th e co i l might
get too w arm , espec ially
wh en using 220 V.

The Watergate special.
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Fig. 1.

INew Products_-----J

Continued on page 42

10 METER CB
American Crystal Supply

Company 's Engineering
Department has put together
approximately 55 different 10
meter kits which convert
relatively inexpensive SSB CB
rigs to cover any part , or all , of
the 10 meter band. Kits are
available for. the Novice seg­
ment only, or phone band only ,
or both.

The builder can request an
order form and pick the kit that
will best suit his needs, or he
can send them the make and
model number of his radio .
They will then send him the
appropriate kit, if available. If
not , they will make a kit espe­
cially for him.

The prices range from $10.00
for the Novice band only, to
$40.00 for the super-deluxe full­
band kit on certain radios,
depending on the parts re­
quired for his radio. Prices vary,
but most will run under $20.00
for full 10 meter coverage.

This way of demagnetiz­
ing tapes works very well,
and the disadvantages of
other ways do not exist.

from page 24

package requires only 12 Watts
or less at 117 V ac, 60 Hz. A 220
V ac 50/60 Hz version is also
available at a 10% additional
cost.

The DM-1 is one of four in­
struments in CSC's Design
Mate series. For additional in­
formation, contact Conttnentst
Specialties Corporation, 70
Fulton Terrace, New Haven CT
06509; (203)-624-3103.

HEATH 100 MHZ TO 1 GHZ
BIDIRECTIONAL WATTMETER

Using Heath 's new Bidirec­
tional RF Wattmeter Model
IM-4190, I've been able to tune
up my 2 meter rig and antenna
system so that it's working
more efficiently and effectively
than ever before. Now I'm look­
ing forward to using it to get a
70 em mode J setup going so I
can join the activity taking
place via OSCAR 8.

A simple, easy-to-assemble
one evening project, the RF
Wattmeter measures rf output
up to 300 Watts within the fre­
quency range of 100 MHz to 1
GHz. There are three switch­
able ranges for forward power
(30, 75, and 300 Watts) and
three for reflected power (3, 7.5,
and 30 Watts.) The 3-Watt range
is read on the 30-Watt scale.
Power is read directly in Watts
in both forward and reflected
positions. Swr may be readily
determined by referring to the
graphs on page 11 of the il­
lustration booklet that accom­
panies the kit , or by using the
formula on page 33 of the
assembly and operating
manual.

Housed in a small, attractive
blue and white cabinet, the RF
Wattmeter is an easy-to-use,
self-contained unit that does
not require additional plug-in

110 - 2 2 0

'"

There is less noise on the
tape, and there are no
magnetic springs in the
cassettes.•

"slugs" or modules to cover its
power and frequency ranges.
Power is obtained from a a-vert
transistor radio battery (NEDA
#1604). The Waltmeter's por­
tability is enhanced by a large
D-ring handle on the rear of the
cabinet that can be snapped
onto a belt hook , making it con­
venient to use on towers and in
other situations where both
hands must be used for climb­
ing or making adjustments.

Assembly of the Model
IM-4190 RFWattmeter makes a
nice evening's project.
Everything goes together in a
smooth and t ro u b le-f ree
fashion. Initial test and adjust­
ment may be done in a couple
of minutes using a small
screwdriver. Calibration re­
quires more time and equip­
ment. To accurately calibrate
the RF Wattmeter, you will
need a signal generator
capable of producing a signal
in the 400-MHz range with a
variable power output from 3 to
300 Watts, a power meter
capable of measuring the fre­
quencies and power levels
previously mentioned, and an rf
load which presents an swr of

- 1.1:1 or better. The accuracy of
the RF Wattmeter will, of
course, depend upon the ac­
curacy of the calibration in­
struments.

Calibration of my own Watt­
meter produced the following
readings:

Forward

3D-Watt range ;0:. 30 Watt s
15-Watt range = 15.5 Watts
75-Watt range = 75 Watts

300-Watt range = 302 Watts

Reflected

an-watt range = 30 Watts
7.5-Watt range = 7.6 Watts

3-Watt range = 3 Watts

The RF Wattmeter may be
permanently connected be-

How to use it.

tween the output of the aid when tweaking a low-power
transmitting equipment and rig for optimum power output,
the transmission line to provide particularly when set to the
an accurate means of deter- 3-Watt range, since the
mining the swr in the transmis- reflected power scales actually
sion line and terminating load, show forward power. Of course
and as an aid in tuning the you seldom get something for
equipment for optimum output. nothing, and when using the RF
Cables with either Type N or Wattmeter in the reverse mode,
UHF (50-Ohm) male connectors the reflected readings taken
may be used with the Watt- from the forward ranges are of
meter (do not use UHF con nee- suchnegligible values as to be
tors and UG-146/U coax of little use in determining swr.
adapters for frequencies above An important feature of the
300 MHz). By the way , Heath Wattmeter is that it is capable
thoughtfully includes a pair of ·o f withstanding full-power
UG-146/U Type N to UH F overloads on its lower scales
adapters with the kit. without damage to the meter

The Wattmeter may be used movement. "
with any matched transmission The Bidirectional RF Watt­
line without affecting equip- meter Mode11M-4190 kit retails
ment performance. If, however, for ~114.95 and an a~sembled
there is a mismatch in the line version, the SM-4190, IS $195.00
prepare a four-inch length of " ~..(mail order from Benton Har­
cable with connectors to bor), Heath Company, Benton
replace the length of line lost Harbor MI 49022.
when removing the unit from Morgan W. Godwi~.W4WFL
the line. Before using the Watt- Peterborough NH
meter , always turn the function_
sw1tch to the BATTERY CHECK
position and observe if the
po inter falls within the BATT
OK range of the meter scale. If
the battery does not check OK,
replace it before proceeding.

For use in the forward or nor­
mal mode of operation, your
transmitting equipment should
be connected to the input of the
Model IM-4190 RF Wattmeter
and the antenna or dummy load
to the load connector. How­
ever, the RF Wa ttmeter is
bidirectional, enabling you to
connect equipment with
limited output in the reverse or
reflected direction. A couple of
typical examples of use for the
Wattmeter in the reverse mode
would be determining If an ex­
treme mismatch exists in the
transmission line or at the load,
or, using it as a peaking in­
dicator to adjust your equip­
ment in the same way as when
the unit is connected in the nor­
mal (forward) mode .

With the RF Wattmeter con­
nected in the reverse mode , it
becomes an excellent tuning
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THE INCOMPARABLE SYSTEM 3000A

HAS A BUILT-IN 5450 DISCOUNT

$450 discount? When you buy SYSTEM 3000A, you're getting $1000 + worth of unequaled perfor­
mance for $549. Examine the unique features of SYSTEM 3000A, add up what it would cost to
duplicate (if you could) this small , feature-filled radio and you will quickly realize what a remarkable
bargain you're getting. By marrying the best transceiver available to a microcomputer-controlled PLL
synthesizer, Edgecom has produced a 2,meter FM system with such unique and incomparable oper­
ating flexibility it is almost unbelievable. A few of the extraordinary features of SYSTEM 3000A found
in no other transceiver are:

"TWENTY FRONT-PANEL-PROGRAMMABLE CHANNELS: ';Jus t dial in
the frequency and transmitter offset, press the Enter switch and you're in
memory. Two channels are instantly recallable as priority channels at the
flip of a switch.
"TWO BUILT-IN SCANNERS with adjustable pause and -pause-defeat
features. One scanner lets you tune the band in one or four MHz segments.
The other scans the memory.
"MEMORY-CHANNEL MONITOR . Lets you operate on one frequency
while monitoring one or more others.
"ANY TRANSMITTER OFFSET. In addition to the standard ± 600 kHl. you
can program any offset from 5 kHz to 4 MHz.
"FULL TWO-YEAR WARRANTY. Every SYSTEM 3000A is warranted to be
free of defects for two years. And it is American made so servicing is no
problem.

Combine these, and the other unique operat ing features of SYSTEM 3000A with a receiver of unsur­
passed selectivity and intermod performance, a transmitter that produces over 25 watts of (ad­
justable) power and you have a fantastic $1000 + transceiver for the remarkable price of $549.

SYSTEM 3000A ... PERFORMANCE THAT CHALLENGES YOUR IMAGINATION
See one at selected dealers or write for mora information.

Edg8com 'nc.
2909 Oregon Ct.-A3 • Torrance CA 90503 • (213) 533-0433

EXPORT INQUIRIES H & H Industries • Box 639 • Redondo Beach CA 90277 E19



NOW FROM EDGECOM ...
ANOTHER INCREDIBLE BARGAIN

THE FMS-25 ... ONLY ·5439

For the discriminating amateur desiring the maximum operating flexibility at the lowest possible
price, EDGECOM proudly presents the FMS·25 2-meter FM t ransceiver. Faaturlpq the same receiver!
transmitter and several of the outstanding features that have made the EDGECOM SYSTEM 3000A
the industry standard, the FMS·25 provides supe rior performance for the same price you would nor­
mally pay for a " bare-bones" radio. Compare the fantastic features of the FMS·25 with the other
transceivers on the market and you will quickly conclude that there is no question of which one of­
fers the most for the least amount. Some of the many features of the FMS·25 are:

• BUilT-IN SCANNER
·TEN FRONT-PANEL-PROGRAMMABLE MEMORY CHANNELS
• ANY TRANSMlnER OFFSET
• ELECTRONIC PUSH-BUnON TUNING
·25 WATTS OUTPUT
·SUPERIOR INTERMOOUlATION PERFORMANCE

Like the SYSTEM 3000A, the FMS·25 also enjoys a full two-year warranty , it's American made and it
is small (the photo above is full size). The FMS·25 . .. at the unbelievable price of $439 you're getting
the best transceiver available with free scanner, a free amplifier, and a free ten channel memory. See
the fantastic FMS·25 at selected dealers or write for a descriptive brochure.

FMS-25 ... PERFORMANCE THAT CHAllENGES YOUR IMAGINATION

Edgecom Inc. E19

2909 Oregon Ct.-A3 • Tor rance CA 90503 • (213) 533-0433

EXPORT INQUIRIES H & H Ind ustries • Box 639 • Redondo Beach CA 90277
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Be Legal

- build an 10 reminder

compo nents T1 J 0 5-08, an d
R8 may be eliminated. In
addition, C2 may be red uced
in value and, in some cases,
del eted. If th e circuit is to
dri ve a high-impedance load,
such as th e enable of a clock
chip, IC5 and its assoc iated
circui try may also be elimina­
ted. As sho wn, th e 60 Hz (or
50 Hz) waveform is injec ted
at point "A". For reliab le
o perat ion, it sho uld have a
pe ak amplitude anywhere
between Vdd and 2 Vdd·
Th us, if th-.;-;upply vo ltage
used was 10 volts, the pea k
value of the inp ut wavefo rm
co uld be anyw here between
10 and 20 volts. Thi s will
a lways be th e case if the
inpu t is de riveddirectl y from
th e transformer, as shown,
but, if other means are co n­
templated, th e abov e should
be ta ken into con sideratio n.
The signal passes th ro ugh D1,
which eliminates the negative
half cycl e, to the low-pass
filt er co nsist ing of R2 and
C1. It the n ente rs a Schmitt
trigger co nsisting o f IC4A,
IC4 B, R3, and R4. The lo w­
pass filter and th e hysteresis
of th e Schmitt combine to
ma ke the circuit insensiti ve to
any rf or no ise present o n the
inpu t waveform. The high
gain of th e circui t produces a
squa re wave at pin 9 of IC4 B
whic h will adequ ately drive
the cloc k input of IC1, a
4020 binary ripple counter.
By tying various output co m­
binations from the co unter to
AND gate le 2, var ious timi ng
intervals may be selected.
That of the circuit hereafter

os,
""21'00

'"

gra mm ed for various delays,
and it can be mad e to o perate
with a line freque ncy of fifty,
as well as sixty, Her tz. Also,
supply voltage requirements
are not at all critical, as any­
thing between six and four­
teen volts will suffice. Th e
cost of the unit is mini mal.
Th e basic timer can be bu i1 t
for ap proxi mately six do llars.
If t he optio nal power supply
and indicator circuit 'arealso
used, th e cost will run a few
do llars mor e.

T he circuit is shown in
Fig. 1. Here a 11O-vo lt po wer
supp ly has been added, as
well as IC5, which is used to
drive an ind icator circ u it -If
th e unit is to derive its power
fr om ex isti ng equipme nt,

cerl? ,0 2

Fig. 1.

inexpensive clock kits o n the
market today. They make
exce llent sta tio n timepieces
and, with th e add itio n of the
circu it below, may also be
used as precision 10 re­
mind er s.

In additio n, since th e cir­
cuit is complete in its elf,
no r ma ll y r e qui ring o nly
po wer and a line-frequ ency
input from the unit to which
it is ad ded, it may be used in
various o ther ways . For ex­
ample, one migh t add it to an
existing tran smi tter or re­
ceiver so tha t t he digital d ial
or pilo t lamp wou ld begin to
flash when it 's ti me to
identify. Its usefuln ess is
fu rth er enhanced by the fac t
t hat it may be prep ro-
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Rona ld Miles AD4A/WA4MFY
RFD 1, Box 216
Rustburg VA 24588

A lthough several designs
for highly acc urate ID

r em ind ers have app eared
recentl y in ama teur radio
pub lication s, t hey have
generally fa llen into on e of
two categories. Either they
a re intended fo r use with
spec ific d igit al clock circuits ,
or they have been designed as
unit s in themselves, having
digital readouts or var iou s
other options. Many op era­
tor s, thou gh, may have al­
read y pu rchased o ne of th e
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60 Hz input to a suitab le 4025 NOR gate (a pin-for-pin
point. Still, in a few cases, replacemen t ) to correc t th e
th is might not be feasible. difficul ty. When IC5 is em­
Perhaps the cor rect sup ply play ed, it acts as a voltag e
voltage is not available, or inverter, so th e above process
mayb e yo u desire to control a woul d be reversed. In general,
fre quency display inst ead of a then, using one type of IC4
cloc k. In that case, yo u might will cause the d isplay (or
build the circui t of Fig. 1 in ot he r in d ica t or ) to be
its entirety, inclu ding both blanked du ring the counti ng
the opt ion al power sup ply period, while using the other
and IC5. It is normal ly no will cause it to be visible. Th e
pro blem to replace t he indl- choice will depend on the
cato r circuit show n with a t ype of indicat or circuit
simple interface circ uit su it- chose n, as well as the prefe r­
able for the occasio n. Often a ence of the builder.
single transisto r will suffice. I stated at the begin ning
Regardless of the inst allat ion that this circuit is program­
em ploye d, however, you mab ie. A brief explanation is
shou ld take note of the fo l- now in or der as to how this is
lowing: When 1C4 is a 40 75 accompl ished. I will, th ere­
OR gate, as shown, output" fore, de mo nst rate how the
pin 10 will be high du ring the connectio ns between lCl and
count ing period (and when lC2 for the circ uit previous ly
the t imer is disabled) and described, i.e., thC9-minute,
alternate at it s conc lusion. 50-secon d 60 Hz version,
The high level occ urs because, were determined. Those for
at that t ime, there is a lso a "< .Qther t iming int ervals can be
high present at its input - obtained in a similar manne r.
eith er on pin 12, pin 13, or T his ci rcuit is basica lly a
both. Since a high is required coun ter. The refo re, yo u must
on the enable of most cloc k dete rmine how many 60 Hz
chips to act ivate the display. " pulses will occur in a 9­
this means that it will be minute, 50-seco nd or 590­
visible duri ng the count ing second period. 590 sec. x 60
period and flash at its con- pulses/sec. :::: 3 5,400 pulses.
elusion, as desired. Sho uld it IC1 on ly counts up to o ne
be observed in any installa- th ird of....the req uired nu mber
tion that the display is being before it is reset, howeve r. It
blanked du ring the co unt ing the refo re resets after 35,400
period, th e enable logic fo r 7 3 ~ 11,800 pu lses. ICl is a
that par ticul ar situation is re- t rue b inary co unter, so t he
versed. In that case, you 11,8 00 figure mu st be co n­
shou ld repl ace IC4 with a verted to binary. It is equal to

Pins le1 used

1, 3 ,4, 6 , 13 , 14, 15
1, 3 , 5, 7,14,1 5
2,4,5,6, 12, 14, 15
3,5, 12, 14 , 15
3, 4,6, 7,9, 14 , 15
2,7,12 , 13, 14

Table I.

line frequency

60 H z
60 H z
60 H z
50 Hz
50 H z
50 H z

Parts L ist

% Watt , 10% to l., except as note d
25 V or greate r breakdown vo ltage
Si licon diode, 1N9 14 or eq uivalen t
S ilico n recti f ie r, 1 A at 50 V piv
50 mA LED (R ad io Shack 27 6-026 or equivalent)
4020 binary r ippl e co unter
408 2 du al 4-inpu t AN D gat e
4027 du al J- K flip-f lop
4075 tr iple 3-input OR gate, or 40 25 t rip le 3- input
NOR gate (see te x t)
555 ti mer
11019 V pow e r transfor mer
SPST sw itc h

Time interval

10 rnin., 0 sec.
9 min. , 50 sec.
5 mt n., 0 sec.
10 rnin., 0 sec.
9 min., 49 .98 sec.
5 min., 0 sec.

A ll resisto rs
All ca paci tors
0 1-0 4
0 5-0 8
0 9
ICl
IC2
IC3
IC4

IC5
T1
51

pin 10 of IC4C. Th is po int
can o ften be co nnected
d irectly to the enab le of the
c loc k chip , since the cu rre nt
requ irem ents of such are
small, and R9, G , IC5, and
the indicator circuit are elimi­
na ted. IC5 is a 555 t imer,
used as a buffer-driver in this
case to increase the drive
capab ility of the preceding
CMOS circuitry . Pin 3 can
source or sink abo ut 150 mA
whe n the supply voltage is 10
volts. The ou tpu t circ uit co n­
sists of an LEO indica tor and
c urre n t - l im iti ng resisto r,
tho ugh many o ther possi­
bili ties ex ist, of co urse. R9
and C7 serve an unusua l pur­
pose. It was or igina lly desired
to dr ive pins 2 and 6 of IC5
directl y fr om pin l Oaf IC4C.
T he mod erately fast rise time
of t he waveform at th is point,
however, ten ded to ca use er­
ratic o perat ion of t he 555.
This is not surprisi ng, since
IC5 was des igned fo r use as a
timer, not as a buffer driver.
R9 and C7 were then added
to inc rease the rise t ime of
the input at pins 2 and 6,
after which no furt her prob­
lems were encountered.

All ope rat ing funct io ns a re
control led by switch 51.
When the uni t is not in use,
51 sho uld be left close d. This
applies a high throu gh 0 3 and
R6 to reset pin 11 of IC1,
and a second directl y to t he
reset termin als of IC3A and
IC3B. A high level is also
applied t hro ugh 0 2 to the
junct io n of R2 and R3. Th is
disables the Schm itt tri gger
and holds output pin 9 of
IC4B high. A high is req uired
at thi s po int dur ing t he reset
proc ess. Otherwise, dio de 04
would clam p pin 11 of ICl to
g rou nd and preve nt the
c o un t e r ' s r esetting. The
t iming cycl e is begun when
51 is opened, and the timer
can be reset at any time by
simply clos ing 51 and im­
mediatel y op ening it again.

As may be gathered, insta l­
lat ion is normally no t dlff l­
cult. In general, yo u on ly
need to co nnect th e c ircu it
ac ross the c lock-c hip powe r
supply, connect its output to
the clock enable, and t ie the

described will be 9 minutes ,
50 seco nds at 60 Hz line
f requency. Circuit operation
for other inte rvals is co m­
plete ly ana logous. I'll say
more o n thi s later. IC1 co unts
the pulses at it s input until
output pins 3, 14, 1 5, 1, 5,
and 7 are simultaneously
high. This will first occur
exac tly 3 minutes, 16-2/3
seconds after the t imer is
activate d, or af ter exactly on e
thi rd of th e req uired 9­
minute, flftv-second ti ming
period.

Th e high ou t put of IC2B is
fed to IC3A and to a c ircuit
co nsisting of R7, R6, C5, C4,
and 0 4, whose pu rpose is to
reset IC1. It does so in the
fo llowing mann er: ICl to g­
gles o n th e negative-going
edge of its clock input: As­
sum e that the f inal 60 Hz
pulse just befor e the co mple­
t ion o f th e 3- m in ute,
16-2/3-second interva l is oc­
curring. As the clock input at
pin 10 of ICl is going low,
th e inputs of IC2 go high.
Thi s causes th e outp ut of
IC2B to go high. When this
occurs, ca paci tor C5 begins to
charge up throu gh R7. Since
the level at pin 10 of ICl has
gone low, however, reset pin
11 is also held low by 0 4
during thi s period, so the
counter cann ot ye t reset.
Finally, after C5 is fully
charged, the input at p in 10
again goes high. This allows
th e voltage o n C5 to be tran s-­
fe rred thro ugh R6 to pin 11,
th ereby resetting the cou nter.
When it does reset, pin 13 of
IC2B is again dr iven low. C5
th en discharges back through
R7, thus completing the pro­
cess and allowing the co unter
to count again . IC3 is a dua l
J-K flip-flop, co nnected to
act as a divide-by-three co unt­
er. After 9 minutes, 50 sec­
on ds, when the above process
has occurred th ree times, pin
2 of IC3A and pin 14 of IC3B
will both be lo w. The highs
o n pins 12 and 13 of OR gate
IC4C are thu s removed, and it
responds to th e 1.875 Hz
inpu t present on pin 11.
Ther efo re, afte r the preset
time has elapsed, a 1.87 5 Hz
squa re wave will be present at
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10 1 1100001 1000. Now,
starting at the ri ght-hand side
of the number, cou nt left
unti l t he first " 1" is found. It
wi ll be four digits f rom the
r ight, T he second will be five
digit s, the third ten digits, the
others eleven, twelve, and
fourteen digits. The corr e­
sponding 0 ou t puts of ICl
must be t ied to 1C2. Thus,
tyin g 04, 0 5, 0 10, 0 11,
01 2, and 0 14 to the various
in puts of IC2 wil l pr oduc e a
9-minute, 50-second cou nt ing

period. Th ese ou tputs cor re­
spond to pins 7, 5, 14, 15, 1J

and 3 of IC1. For th is par t ic­
ular delay, I needed only six
of t he AND gate inputs. Th e
unused input was tied to
Vdd- From the above, it can
be seen that many count ing
intervals are possible with th is
circ uit, bu t not all. Fo r ex­
ample, if the binary nu mber
fo r a part icular interval had
te n " o nes" in it, t here would
not be enough A ND gate in­
puts to handle them. Never-

theless, a great many are
possible. Even when exact
intervals may no t be had,
th ey may generall y be ap­
pro xim ated very closely.
Table 1 sho ws the connec­
tions for some of th e more
popula r o nes, each of which
was determi ned by using the
procedu re a bove. All un used
inputs of IC2 shou ld be t ied
to Vdd- In on e case, an exact
interval could not be had, so
t he table shows t hat of the
nearest approx imat ion.

Lastl y, remember that t he
above circ uit co nsists pri­
mari ly of CMOS ICs, whic h
are much more easily dam­
aged by improper hand li ng
and install ati on th an TT L. I
therefore heartily recommend
that yo u review th e o peration
of CMOS circuitry in general
befor e building the circu it
above - especially if yo u a re
co nsider ing adding it o n to
so m e ex isting circuit . It
could, in th e long run, save
t ime and ex pense.•

INew Products

Hamtronics' 6 meter exciter.

fro m page 37

Some of the PLL radios wttl in­
c lude the M-20 Kit to get the
radio out of 27 MHz.

The inst ruct ions are very
simpl e to foll ow and are ex­
plained in a step-by-step pro­
cedure or insta llat ion of these
kit s can be performed at the
factory for those desiring such
a service. Write for spec if ic
prices and incl ude the make
and model number of the CB
you wish to have converted.
Contact Am erican Crys tal Sup­
ply Coo, PO Box 638, West Yer­
mouth MA 02673; (617)-771­
4634.

HAMTRONICS' NEW VHF
EXCITERS AND POWER

AMPLIF IERS
Hamtronics, Inc., has a new

series of FM transmi tt ers for
the 6 meter, 2 met er, and
220-MHz amate ur bands. The
new model T50 exc iter module
is constructed on a 3" x 7%"
PC board. It features 2 Watts rf
output, good clear audio, built­
in test points for easy align-

should find the new Pace-Traps
Flying Duck y a handy and
usefu l addition to the ir present
setup . The Flying Ducky was
designed to fill the perfor­

ment , and six channels. The mance gap exper ienced by
price for th is FM exciter kit is most 2 mete r mob ile operators
only $49.95. when using th ei r HT in an

As a companion for the new automobi le. Within the con­
T50 excit er and Hamtronics' f ines of the car body, the rubber
XV2 series of VHF SSB trans- ducky wit h which most HTs are
mitting conve rters, a new line equipped does only a marginal
of VHF Iinearl class C power job at bes t. Thi s genera lly
amp lifiers has been released. limits communications to very
The model LPA 2-1 5 features 15 nearby repeaters and mobi le
W SSB or 20 W FM/CW output and f ixed stat ions in the lrn­
wit h 2 W drive. The model LPA medIate vic in ity .
2-45 prov ides 45 W out put. The Pace-Traps Flyin g Ducky
These PA units and others are eli mi nates the hand icap of
availa ble for 6 meters, 2 meters, operat ing from inside t he car
and 220 MHz as sem i-kits , wi th by providi ng t he means for
the cr itical parts of assembly quick ly and simply positioni ng
already done. The prices of the and connecti ng an external
linear power amplifiers start at antenna to the HT.The arrange­
$59.95. ment takes full advantage of

th e excellent ground plan e pro-
A free catalog is available on vided by the vehicle's metal

these and other VHF and UHF roof . No additional ant enna is
kits, preamps, receiving con- required as in the Pace-Traps
verters , FM receivers, and
transmitting co nverters. For " system . The HI's rubberdUCkY

itself becomes the ou tside
mo re informatio n, cont act radiator.
Ham tron ics, Inc., 182-F Bel-
mont Rd., Rochester NY 14612; The device consists of the
(716)-663-9254. fo l lowin g: a c hrome-p lated

magnetic mount whi ch has a
PACE.TRAPS FLYING DUCKY hold-down power of 50 pounds

and which w il l stay securely in
Two meter FM operators place at speeds well in excess

of the 55 mph Ti mit ; a mount
whic h is equipped with a con­
necto r tha t mat es wit h that on
the rubber ducky; a matched
length of coax cable (1 05 inch­
es) provided with a connector
to fi t the HT.

Installation takes ten or f if­
t een seconds . Th e rubbe r
ducky ante nna from the HT is
insert ed into t he magneti c
mount. The moun t is placed in
the center of the car roof and
t he cable is rou te d eit her
through the door jamb or an
open window. (The thick rubber
weather str ipp ing on most cars
makes closing th e door on the
cable possi ble without dam-
age.) Then connect the coax
cable to the HT and you 're all
set.

Not the leas t advantage to
using the Flying Ducky mount
and your rubber ducky antenna
as opposed to a fixed outside
antenna is its low profile and
the portability of the HT itself.
When installed, it has a very
low rip-off attracti on and when
removed, it has none!

While no lab-type tes t were
performed, several on-the-ai r
checks bore out the manufac­
'turer's c laims that the Flying
Ducky's performance is bett er
than a gutt er-mount ed quarter­
wave and super ior to a 5lB-wave
mounted on the trunk deck.

The Flying Ducky ($13.95)
can be used wit h your own

. antenna or With one of Pace­
Traps' rubber duckys ($7.95).
An accessory quarter-wavewhip
($5.95) is also availab le. Pace­
Traps, Box 234, Mi ddlebury CT ,
06762; (203F58·9228.

Morgan W. Godwin W4WFL
P~t_~ rborough NH

All iANCE INTRODUCES
HD·73 HEAVY·DUTY ROTATOR

Th e HD·73 Heavy -Dut y
Rotator has been introduced by
th e Alliance Man ufa cturing
Company.

Designed especially for th e
amateur who wishes to in­
crease his capabil ity with in­
tower or mast-mount ing op­
ti on , t he HD-73 feat ures a
unique dual-speed contro l wit h
one five-posit ion swi tch, pro­
vid i ng a o ne min ute-pe r­
revolution speed for rota ti ng
ove r an extended arc , and
slower speed control permi t­
ting fi ne adjustments.

The improved automatic
brake action simplif ies posi ­
tioning and reduces risk of
ant enna damage by sudde n
stops.

Designed to operate anten­
nas wit h a maximum of 10.7
square f t. of load capacity ,
mas t -m oun t ed , t he HD- 73
develops a wind-load bending
moment of 10,000 in. Ibs .,
capable of withsta nding most

Continued on page 45
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You have worked hard fo r your
money-don't qornblewhen

you buy that next rig, antenna
or even accessories. Contact C&A where 'they
have been servinq the amateur and commercial
market for almost two decades. C&A can offer you
the best prices plus the assurance that they w ill be
there to back up your purchase with their staff of
experienced LICENSED technicians and a genuine
desire to add your name to their long list of
satisfied customers .
CAll OR WRITE for all your needs to:

C&A EI.ctronlc Ent.rprls.s
Distributors of Commercial and Amateur Radio Equipment CBB

Two locations to serve you better:
22010 S. Wilmington Ave ., Suite 105 5773 Overland
Corson. CA 90745 Iloise, Idaha 83705
(213) 834-5868 (208) 377-5 274
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- for oddball repeaters

IC-22S Scheme

for the toggle .
The other parts need ed are

an eight-pole, doub le-throw
toggle switc h (two 4-pole
slide switches may be sub­
stitu ted, with the handles
connected to faci litate opera­
t i o n ) a n d a s u i ta b le
9 -co nd uctor, c olor-coded
cable to run t he diode leads
from your leom to the ex­
ternal switch box. Any small
package, suc h as a jewel or
ring box, which is du rable
eno ugh fo r mob ile use, makes
a co mpact case for your Ieom
All Frequency Sele cto r.

Positio n 22 o n t he selecto r
of t he Ieom was chosen, as
the leads ca n be taken off
from thi s end pos itio n mo re
eas ily . wit hout crowding
them down onto ot her per­
m anentl y pr o gr amme d
diodes, an d, also, this " end­
of-t he-d ial" po sit ion is easy
to remember . The hot (whe n
switched to position 22) lead
is ta ken from t he solder blo b
of the wire com ing up to
posit ion 22 of the pro gram­
ming board within the lcom.
All eight dio des are solde red
into thei r ba r'i"ded end posi­
tio ns; t he o t her lead s of the
diod es are cut one third of an
inch lo ng and be nt over at
right angles to t he vertical
di o des . Color-coded ca ble
leads are soldered to t hese
latter diod e leads and the
co rresponding leads at t he
o t her end of t he cable are
so ldered to the pins (in some
nu merical order) on th e ac­
cessory so cket at the back of
yow- lco m 225. Th e same

/~ vo

'----- ~
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I f TO QIOOES

programmed in a straight­
fo rward man ner , accord ing to
t he leom instruct ion manual,
which offers th e diode co m­
binat ion fo r attaining a given
frequ ency. Dip switc hes .are
recommended, fo r t heir sm~ii
size makes t hem co m pac t for
mo bile use and enhances the
ease with which t hey may be

. covered aft er program m irrg ":..: .
t hus kee ping t hem dust-free
a nd eliminat ing t he pos­
sibility of acc identa lly rear ­
ranging the switch co mb ina­
tion in the dark while groping

frequency wit hin the al­
located t wo meter band a nd
to enab le yo u to work t hose
repeat ers with odd splits ­
those o t her tha n t he sta ndar d
600 kHz for wh ich t he Icom
and most o t her tra nsceivers
are precal ibrated .

T he solution is very
simple. It involves no elec­
tronic components, no te...
dious Boolean logic or co m­
plex switching arrangements,
and no modif icatio n of the
interio r o f yo ur leom 225.
Essen ti ally, eithe r of two pr e­
programmed e ight-pole dip
switc hes are selected by a
toggle . The dip switches are

" '--9 VOLT SOURCE

Another

<1 .

R. B. Palmer WA l ZMQ
Box 314 1
Lynn woo d WA 980 36

W o rried abo ut han­
d ling t hose odd 2m

splits that still exis t aro u nd
t his cou ntry and in Canada?
Does t he fact th at Podun k,
Californ ia, where yo u plan to
vaca tion, has a repea te r with
input on 146_085 MHz have
yo u down? leom has done a
good job, bu t, alas, there are
more t han 22 repeat er com­
binations, as an y traveler can
test ify . Here is a simple so lu­
ti on to ena ble yo ur lcom 225
to send and receive on any

"lORMAL
1"l 5TALL ATlQ N

OF OIOQE
ICO~ 2 25 PROGRA.... BOARO

Fig. 1. All eight diodes are installed by the banded end in
position 22. Eight wires lead from the diodes to the accessory
socket. A ninth lead connects the 9 volt lead from the selector
to the remaining position on the socket.

Fig. 2. Schematic for two dip switches and the 8-pole,
double-throw toggle. A rotary switch or two 4-pole slide
switches may be substi tuted for the toggle.
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colored leads are soldered to
t he pin s of t he plug supplied
wi t h your leom.

The umbilical cable, w ith
t he eight diode leads and th e
9 volt hot lead, must ent er
t he bottom of t he back of t he
exte rnal swi tch box, and,
from there, th e leads are
ro ut ed to t he appro priate
switch term inals or togg le
terminals, accordingly. To
facilitate simpler pro gram­
min g later on, i t is advi sable
to position the switch banks

to present a facade for t he
user of " down is of f fo r all "
and " up is on for all." In a
f iel d situatio n, w ith flashlight
illumination and th e random
com plexity of t he Ieom diode
positioning inst ruct ions, it be­
hooves t he user to make his
switching as visibly stra ight­
fo rward as possible. Similarly,
wiring th e leads to the swit ch
term inals shou ld fo llow the
Icom freq uency recipe; tha t
is, viewed f rom t he to p by
t he user, t he left-m ost swit ch

should be con nected t o D7
inside yo ur Ieom 225, t he
ri ght-most to DO. Program­
min g is t hen straight forward :
Loo k up the f requency you
want t o use in the Ieom li st,
t urn off all swit ches, and turn
on the swi tc hes fo r the
proper diod es required by t he
learn in struct io ns.

Eit her sw it ch bank may be
used f or tr ansmit or receive
by toggle select ion. And so
one swi tch bank may be set

up for t ransmit for an odd
spli t, the other set up fo r
receive. Place your learn in
simplex mode (cent ral posi­
ti on of right-hand toggle ),
throw your toggl e to the
"tr an smi t" po sition , and
transmit; let go o f the mike
button, throw your toggle to
the " receive" positi on, and
listen. That 's all there is to i t ,
and remember: Podu nk, Cali ­
fo rn ia, is no threat any more,
nor are any of th e ot her odd
spli ts around the continent. -

INew Products

Continued on page 41

calibrated , with detail ed in­
stru ctions and spec ial app lica­
tion notes . It weighs just 2
pound s and needs only 3 Watts
at 117 V ac, 60 Hz. A 220 V ac
50/60 Hz model is available at a
10% addit ional cost.

The DM-3, oth er esc Design
Mate inst ruments , and other
Continenta l Speci alt ies Cor­
porat ion products are available
at leading electronics deale rs
and distributors, or dire ct from
the factory .

For additional informat ion,
c ontact Continental Specia l­
ties Corporation, 70 Fulton Ter­
race , Ne w Haven CT 06509;
(203)-624-3103. '--..

from page 42

pre va iling w ind co ndit ions.
Icin g is overcome by a rotato r
torqu e of 400 tn. Ibs., made
possible through the use of
heavy stee l, hardened pitch
gear teeth . Consistent perfor­
mance of the unit in all-weather
conditions is enhanced with a
lifet ime, fac to ry-installed lubrI­
cant that wit hstands temper­
ature ranges of + 120°F to
- 20 OF.

Constructed of heavy-dut y
cast aluminum, and weighing
on ly 9-1/8 Ibs., with one set of
brackets, the HD-73 rotator pro­
vide s a verti ca l bal an c ed
weight cap aci ty of 1,000 Ibs.,
due to two full raceways of 100
318" -dia. hardened ball bear­
ings. Unique support bracket
design permit s a cent ering pro­
cedure for in-tower applicati on
wi thout shims or difficult tr ial­
and -error adjustments. The
base des ign permits easy four -

bo lt, in-tower mounti ng without
space rs.

The HD-73' s zo -vott ac ,
ca pacit or split-phase revers­
ible motor and its transformer
are protected by fuse and ther­
mal protectors against shorts,
possible conne ction error, or
pro longed operation. No volt ­
age on moto r or leads exceeds
U.L. safety limits,

The meter, a de, tau t band
D'Arsonva l, is cali brated in
S-W-N-E-S as well as a degree­
graduated scale for full 360 0

position reco rding . The voltage
supply for meter indicat ion is
soli d state and regul ated in a
range of 105 to 129 volts to
assure accuracy regardless of
wide li ne voltage or load varia ­
tion. A rock-bar swi tc h permi ts
dua l-speed rotor control wit h
acc uracy and ease.

Voltage input is 117vol ts ac,
60 Hertz, ± 12 volts; mast­
mount ing size range is 1-3/8"
o.d. to 2-112" o.d.; cable is 6

,.oem ..
;:~L',:

"

conductor. Total s hipp ing
wei ght (rotato r wit h 2 pair
brackets and control) is 17 Ibs.
For furth er informati on, con ­
tact The Alliance Manufactur­
ing Compan y, Inc., Alliance OH
44601.

CSC DM·3 DESIGN MATE"
NULLING RIC BRIDGE

IDENTIFIES JUNKBOX AND
ANONYMOUS PART VALUES

Where unmar ked, unread­
able, or unknown component
values are a problem, the Con­
tinent al Specialties Cor pora:
ti on Model DM-3 Design Mates'
provides an inexpens ive solu­
t ion. This compact RIC bridg e
with it s soli d-state nul l detec­
to r provides a level of perfor-
mance beyond its $74.95 price. MOTOROLA ANNOUNCES
$74.95 price. LINEAR, WIDEBAND

" Hi" and " La" LEDs lead COMPLEMENTARY AUDIO
quick ly to an exact null wit h t he ' -' . DRIVER TRANSISTORS
unknown part in the br idge. A series of NPN/PNP audio
Resistance is covered in 6 power driver t rans isto rs in
ranges, from 10 Ohms to 10 popu lar TO-220 packages fro m
megohm s; cap acitance in 5 Motorola produ ces low dletor­
ranges from 10 pF to 1 uF; and- -tto n and good t ran sient
the dial accuracy is better than response because of current
5% . gain linearity spec if ied and

The DM-3 comes comp letely
a ssem b l ed, t es t ed , and

The Alliance HD-73 rotator. CSC's DM-3 Design Mate. RIC bridge.
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thi s instr ument to heip pro­
tect it from me. Refer to the
schematic diagram in Fig. 1
t h ro ugho ut the following
descr iption .

The fi rst modificat ion was
to install a pair of crowbar
diodes to shunt the disastrous
po rtion of an overly potent
input signal to ground when
it exceeds the diod e's thresh­
old voltage. In this circuit,
t he location of these diodes
right at the gate of Q1 won 't
load dow n the circuit under
tes t . However, the diodes
must be very fast -switching
devices if they are to con duct
before the input signal can
destroy the FET. I used
1 N91 4s (GE-300) with suc­
cess here.

Th e seco nd modification
was to change the value of R1
to limit the flo w of input
c u r re n t. The value was
changed from 100 Ohms to
600 Ohms , so the current
flow wou ld be rest ricted but
the sensit ivity wouldn't be
affec te d too drastica lly. In
actu al practice, this value has
met with success in relat ion
to the addec:tafbdes.

T he third modification
was to instal l a transistor
socke t so that I could replace
the FET more easily if thes e
pr o t e cti ve e n ha nc ements
didn' t work well. enough to
overco me 'my ow n fau x pas! I
used a jun k box variety with
success here, but remember
th at I'm not co ncerned with
its performance at 20 MHz.

So far, I haven't had to

o
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imp rovement deals with one
of the plug-in kits.

The Protection Racket

The FC-3 is the freq uency
counter accessory, rated at 20
MHz. Whether or not you
co nsider four digits at that
freq uency adequate for your
needs, the price is right. I
only use it at lower fre­
q ue nc ies , a nyway . The
co unte r's only othe r draw­
back is the ease with which
the isolatio n FET (Q1) can.be
wiped out by too potent a~·
input signal. The first cou ple
of zaps on ly got me to be
more carefu l about wha t level

. of signal I appiied to -the' ·
input. But that, as you
already may have guessed ,
wasn' t very reliable. So I
made three mo difications to

design make the system so
very flexible in itse lf that it
almost defies tru e design
'Changes. But each individual
accessory can be modified to
suit its owner. Furtherm ore,
SWPTC even gives eno ugh
detailed circu it descripti on
and th eory of operation to
allow you to design yo ur own
accesso ries. The system is not
withou t its limitat ions, how­
ever, and I will take two of
these to task in this art icle.

The basic un it is known as
the UDI mainframe. It con­
sists of a 1 MHz crysta l­
controlled t irnebase, digital
logic circuits, a fou r-digit dis­
play, and an overflow indica­
tor. All the other kits are
accessories that plu g int o this
mainframe (one at a time) via
two set s of t en -pin
connectors. The first and
most important phase of

T O UOI MAINFRA ME

Fig. 7.

- self-preservation made easy

tj~'

Ja m es R. A voJi K3MPJ
1261 Brinton Road
Pittsburgh PA 15221

Improving the SWTPe UDI

INPUT

T he most flex ible piece of
test equi pme nt that i

have ever used is the Univer­
sal Digital Instrument fro m
So uthwest Technicai Pro­
ducts Corporation .* Th is is a
series of kits which are de­
signed to wor k toge ther to
for m a basic set of digital test
in stru men ts (including a
counter and a DVM, among
others) at a very reaso nab le
cost. The basic concept and

" Tbe UDI is no longer being
p roduced, b ut we o ffe r th is a rt icle
a s a th ou ght st imu lus to those
who al ready have or may wish to
acqu ire th is rather d iffere nt pi ec e
of equ ipment. T he or iginal price
of t he mainf rame was $59.9 5. ­
Ed

Fig. 2. Fig. 3.
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repl ace either the diodes or
the FET. Incidentally. Radio
Shack 's #176-2035 (2N3819)
N-channel FET does the job
as a 99t replaceme nt for the
specified TIS-58.

Assault On the Battery
The second phase of im­

proving th e overall system
was to alter the power source.
Since 1 am more in terested in
versat il i ty and ease of access
for tuning and maintenance
t han I am in compact design,
I undertoo k th e next logical

step. i acq uired an d built the
UDS line supply kit , and then
removed th e batte ries that are
jammed into the mai nf rame. I
comb ined th e two power
sources in a co mmo n chassis,
along with a 3PDT selector
switch, as shown in Fig. 2.
You may even want to switch
t he ac line, thus requiring a
4 PDT switch .

This second chassis, identi ­
cal to the mainf rame chassis,
was then piggybacked. back
to back, onto th e mainframe.
The back piece was then fab-

rica ted to double as bo th the
rear cover and as a convenient
til t stand. See Fig. 3 for the
mechanical denouement of
this project. I have purposely
used a sketch in stead of a
photograph for the following
reasons:
1. The angle of slope is really
up to y ou ; design it to sui t
your own needs.
2 . Altern ate constr ucti on
meth od s are to use a triangu­
lar rear cover or to build a
separate slo ped stand.
3. Even af ter all t hese years,

the mechanical quality of my
cons tr uct ions has never been
able to equal the electro nic
quality of my con stru ctions!

Concl usion

A s w i t h an y co m­
m erciall y-available product,
there are always going to be
ways to change (improve?)
th e o riginal. I u rge you to
look in to th is fl ex ib le system
of test equipment. Because of
i ts cost and fl ex ibility, you
will find that it can o pen up a
new horizon fo r you. •

INew Products_ -------'
noi se and minimize the effec ts
of sound refl ected from your
body.

A phono-type out put jack
permi ts use of the sound level
meter as a high-quality, dual ­
response microph one, or fo r
connect ion to high-impedanc e
headp hones, an osci lloscope,
freque ncy analyzer, or other
test equipment.

Acc uracy of th e Reali stic
Sound Level Meter Is said to be
± 2 dB at 114 dB sound level,
and measurements are refer­
enced to a 0.0002 ubar sta n­
dard. Disto rtion is given as less
than 2% at 1 kHz, 0.5 volt.

The meter i s _Q~4'' x 2·7/16" x
1-3/4" (160 x 62 x 44 mm) and

Continued on page 49

--.

a weig h t i ng s e lect or f or
measur in g ei t her wi deband
sound level ("C" weighti ng), or
the SOD-to 10,aOO-Hz range (" A"
weighti ng), which is the area of
gr eat est sen sitiv i t y to th e
human ear.

A range switch selects six
sound-level ranges, each span­
ning 16 dB, for an overall range
of 60 to 126 dB and inclu des a
posit ion for checking battery
condit ion . The meter also has a
slowlfast respon se switch for
checking average or peak noi se
levels.

Other features incl ude the
large, easy-to-read calibrated
meter and tripod adapter that
allows the sound level meter to
be mounted on a camera tripod
(Y." thread) to eliminate hand

Price (100·up)
$1.22
$1.22
$1.40
$1.40

tact Motorola Semic onductor
Products, Inc ., PO Box 20912,
Ph oen i x AZ 85036; (602) ­
244-6900.

NEW REALISTIC SOUND
LEVEL METER

Noise may be a minor irri ­
tant , a definite disturbance, or
even a threat to your hearing,
depend ing on the level and
durat ion, accordi ng to Radio
Shack.

The new Reali sti c Sound
Level Meter from Radio Shack
may be used for measur ing
sound intens it y in ho me s,
schools, offices, or other en­
vironme nts for compli anc e
with noise standards est ab­
lished by federal, stat e, and
loca l agencies. It can also be
used to check the acoust ics of
st ud tos. aud i to ri ums, and
home hi-fi installat ions.

The hand-size meter features

Vceo(sus)
120 V
120 V
150 V
150 V

Table 1.

Polarity
NPN
PNP
NPN
PNP

Type
MJ E15028
MJ E15029
MJE15030
MJE15031

from page 45

matched between cornpternen­
ta ry pairs, and a 30-MHz current
qatn-bandwldtf produ ct. The
series replaces popu lar types
FT317 and FT417 with bett er
peforman ce.

The a-Ampere devices, avail­
able In 120-volt and tee-volt ver­
si ons , exhibit ga in linearity
devIating only by a factor of 2:1
over a 0.1· to 3.0-Acollector cur­
rent range, w ith PNP/NPN
line arit y mat ched within a 3:1
ratio . Combined with w ide
band width, these ope n-loo p
characte rist ics make excellent
performance poss ible under
clo sed-loop feedback condi ­
t ions.

Capable of SOWatt diss ipa­
ti on, the TO-220 plastic devices
are availa ble fro m stock at the
prices shown in Table 1.

For further inf ormati on , con-

Motorola 's audio driver transistors. Realistic Sound Level Meter.
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Gary L. Edgington WB6EKO
12251 Buckskin Tr.
Po way CA 92064

Graduate to a Better
O perating Desk

-lots of class

A coup le of mon th s ago,
I came home from a

lo ng day of wo rk a ll se t to
rel ax out in t he sha ck and
work a few guys on my
trusty o ld Swan . Aft e r a
brisk he llo and good-bye to
the XYL, I headed stra ight
to my des k, sa t down ,
mo ved a few th ings here
and ther e to get a t the key,
turned o n the rig, a nd sat
bac k to let it warm up a lit­
tle.

It too k a second or two
for it to sink in t ha t I'd ac ­
tua lly had to move things
around in ord er to get
enough operating space to
do wha t I like best , which is
wo rking DX via CWo So,
after a couple a tte mpts to

ge t throu gh th e worst Q RM
I'd seen in quite awhile , I
sta rted ske tc hing o u t a
desk design to su it my
needs.

I like somet hing flashy,
yet simp le and inexpensive
and unique and fun ctional
at the same ti me. After get­
ting a rou gh co py on paper,
I though t othe rs might like
t he design as we ll. This
draf t is not meant for
minimum cost nor is the
emphasis o n shoot ing th e
moon; it's more a midd le­
of-the-road design . With a
littl e resear ch and imagina­
tion , yo u ca n add o r de le te
as you see f it.

First , yo u' ll no t ice that
t he desk is divided into two

sec tions . U nless you ' re
pla nning to make this a
permanent fi xtur e, don't
try to move a 4'3': desk
t hroug h a 28" doo r. it's
been kn own to be down­
right dif ficu lt.

The lowe r sec t ion of th e
desk is ve ry simple. I'm
using 1" x 2" X 12' pieces of
pine, as in Fig. l (a), cut t ing ­
a n d s ta gg e r in g the se
pieces. This, inciden tally,
makes a very hand some
f in is h for thi s d e sk . 1 ..

.recomm end nailing a nd
g lu ing these st rips to­
ge t her , exce pt for t hos e
pieces used for t he fac ing.

The sides ca n be made
the same way, or you can

u se 3/4 " (f ine -g ra de)
plywood . The bac king, C in
Fig. 2, is of 3/8" (shop­
grade) plywood with t he
knots reversed to t he back .
Fra me th e back ing with 1"
x 2" pine fo ,-!!g id support
of t he desk top.

All doo rs and drawe rs
a re mad e of 3/8" (fine­
grade ) p lywood. The re a re
too many ways to describe
the co nstruct io nof drawer
slides, so ' I' ll leave t his to
your own ingenuity.

The top section, made
muc h t he same way as t he
lower, is purposely made
se pa rate ly. Again , unless
the"entire desk is made as a

~ tl Din.

Fig. 2.

1L-_--'
o

B

Fig. 1.

A

c

SIDE VIEW OF
RADIO SHEL F
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permanent st ruc ture, fo l­
low t he draw ings. Once set
on top of t he desk, it can be
anchored by any of several
d ifferent ways. The main
idea is to be ab le to take it
apa rt w hen you're ready to
move.

In Fig.1(b), I've lett 3 inch­
es of spa ce fo r coax and
electrical w iring. In Fig.
1(c), an o ld idea of slant­
ing the rad io shelf w as in­
co rporated into t he desk
for easier readabili t y of

d ials and meters. Beneath
th is shelf is amp le space
fo r sto r i ng keys, l o gs,
pa per, pe nci ls , and, in
some ca ses, sw r meter s, all
w it h i n r e a ch o f t he
operator but out of t he
wa y .

Box divi ders, such as in
Fig. 1(d), if made 2 '1." to
2 \I,' high, can be pl aced
one on top of the ot her in­
side a couple of draw ers
for sto rage of small ite ms.
Th e cabinet space was pu r-

po sel y ma de narrow to
m aximi ze desk work spa ce ,
but it is st i ll amp le fo r
st o rage of han d t o o l s
eit her by hanging or lay ing
them in th e shel f space.

A f o lding benc h can be
added to th e desk top next
to th e cabi net end by using
a sturdy pi ano hin ge and
fo lding legs to save on
space w hen it' s not in use.

Finishin g can be done in
any of a number of ways. If
you wish to use an ename l

pa in t, you won't have to
mak e such an elaborate
desk to p. If you wi sh to use
a stai n, I defi nitely recom­
mend using spare pieces of
the same woo d to test for
desired resul ts. I'm using
Va ra t hane l iquid p last ic
for a dura b le fini sh.

I've almost finished my
desk and ce rta inly hop e
you enjoy your desk as
much as I intend to en joy
mine. Take your t ime, and
best of lu ck to you. •

INew Products_ -------'

Continued on page 60
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in unit quant it ies is $S9.9S.
Avail able accessories include
110 and 200 V ac power sup­
pli es- each $9.9S; a power
connector-to-al liqator cl ip cable
at $2.9S; a cigarette lighter
power cord at $3.95; a 3-foo t
BNC-to·B NC input cable at

esc INTRODUCES 500·MHZ $5.95; and a a-toot phone pluq-
PRESCALER FOR 559.95; to-phone plug out put cable at

EXPANDS COUNTER RANGE $3.95.
TEN TIMES The PS·5OO interfaces di rect-

Conti nental Specialt ies c or- Iy with CSC's MAX-100 MHz fre­
porati on Int ro d uc es the i r quency counter ($134.95), and
SOD- MHz Prescaler whi ch is their new Mini-Max 50·MHz
capable of extending the per- hand-h eld frequen cy counter
formance of almost any Ir e- ($89.95) to extend the count ing
quency co unter ten ti mes, up to range of eit her counter . In addi­
at least SOO MHz. t lon, it can be useo-wtth almost

It features a BNC input con- every co unter available.
ne c t o r, d iod e p rote c t ed The hig h-speed performance
5Q..Ohm input, and 250-mV sen- of the PS-500 is specif ied and
sit ivity from 50 to 500 MHz. It:;, gu aran t ee d t o 50 0 MHz.
output is a minimum 400 mV "Typically, the ECL-lll iog ic used
(pe ak -to-pe ak ) c apac i t iv e ly in its design is capable of
coupled signal, avai labl e at a reliabl e perfor man ce up to
phono jack connector. Direct or abo ut 600 MHz. J-his 500 ·
-:-10 prescale outputs are switch- 600-MHz perfo rmance, in com­
selectab le. - binat ion with its low price, sug-

Power is supplied to th e unit gest s the PS-SOO for a number
through a coax ial de-t ype of VHF applica t ions, including
pow er co nnec tor. Power re- radio common carrie r, aviat ion
quirements are 7-12 V dc at 100 radio, amateur radio, business
rnA maximum. An on-board radio, government and publi c
vo lt age regul ato r as sur es se rv ice rad io , te leph on e ,
trouble -f ree operation even mar ine radio, te lev i sio n ,
fr om t ro u bleso m e po wer navigat ion , radar , and ot her
sources . communicat ions applicat ions;

The ent ire PS-SOOpackage is
1" x 2" x 3%" . Suggested price

vides a metal tab for those ap­
pli cati ons where heat sinks are
required. For further informa­
t i o n , c o nt ac t M o t o r o l a
Semiconduc tor Products, Inc.,
PO Box 20912, Phoeni x AZ
85036; (602)-244-6900.The MDS20 ($0.50, 10o-up) is

rated at a CAe breakd own
voltage of 2S0 volts, while the
MDS21 ($0.55, l 00-up) ach ieves
the 300-volt breakdown needed
for higher-pow ered color TV
designs. Saturation voltage is
bett er tha n 0.6 V at 3D-rnA col­
lector current. The gain is
specif ied at a minimum 40at 30
rnA, with linearity from 1 rnA to
40 rnA. The low collector-base
capacitance (3.0 pF max) eases
video and chroma output de­
sig n pro blems, whi le sm all
dr ive requirement s allow the
transistor to be di rectly driven
by many types of IC chrom a
demod ulators.

Used as a color diff erence
output, where drive and band­
width requ irements are less
severe, t he MDS20 and MDS2l
can safely be operated without
any heat radiator to ambient
temperatures of 112 c C. The
plas t ic Duowatt package pro-

weighs 7-3/4 ounc es (220
grams). It ope rates on a stan­
dard, self -cont ained 9-volt bat­
tery.

The Reali sti c Sound Level
Meter is priced at $39.95.
Avai labl e exc lusive ly fr om
Radio Sh ack st o re s and
dealers, nationwide.

Radio Shack, 1400 One Tan­
dy Center, For t Worth TX 76102;
(817)-390-3272.

RUGGED TV VIDEO OUTPUT
TRANSISTORS IN INEXPEN·
SIVE DUOWATI PACKAGE
Motorola's new MDS20 and

MDS21 h igh voltag e power
transisto rs co mb ine a high
60·MHz current gain-bandwidth
product w it h t he ability to
wit hsta nd cath ode ray tube arc­
ing currents in the economical,
2-Watt fr ee-ai r di s sipati on
Duowatt package.

from page 47

Motoro la TV video output transis tor. CSC's SOD-MHz pre scale r.
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The
SW L Bible

- tuning the ends of the world
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.ow the
andes

Mo st larger statio ns will put you on the ir mai ling lists for programming sc hedules and other literatu re. To stay on, you
have to show them you are sti ll alive with an oc casional reception report or lett er indicating an interest in recei ving the
mailings.
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Fig. 1. This map depicts regions I, II , and III as estab l ished by the I TU. The cro sshatched
center section shows the area of the world in the trop ical broadcasting zone. The map is
from the " Rad io Spectrum Course" o f fered by Radio Nederland, H i lversum, Holland;
enrollment in the co urse is free for the asking.

Thomas R. Sundstrom W2X Q
Box 205
Willingboro NJ 08046

A Wide range of pro­
gramm ing, from pure

propag and a t o st r ict ly
lo c al bus iness, ca n be
fo und o n th e a ir. The int er­
nati o nal band s above &
MHz a re po pul a ted with
high-powered (100 kW or
more) "voices" of govern­
ments disseminating news
and commentary cast in
t he mold of the democra tic
western world or of the
communist bloc or some­
where in between. Stories
br oadcast by the Un ited
States Info rmation Agen ­
cy 's V o ice of Am er ica,
Rad io Moscow, a nd the
ne utr a l Swiss Bro ad casting
Cor po rat io n tak e o n
remar ka bly di fferent fla­
vors eve n though the same
incident is the parti cul ar
item under comment . In­
teresting op posing versions
of eve nts in th e Middl e
East a re offe red regul arl y
by the Israel Broad cast ing
Authorit y a nd Radio Cairo.

The la rge stat io ns a lso
bro ad cast othe r kind s of
p rogra m s . Th e Br it ish
Bro ad cast ing Corpo rati o n
offe rs a host of d ram as,
gam e shows, a nd sporting
events. On e of the most
popu lar programs on t he
a ir is the Mus ic USA a nd
Ja zz Hour a ired by the
Vo ice of America, Wash­
ington . And guess what ­
no commerc ials!

In ad d it ion to gov ern ­
men t-spon sored sta t ions,
th ere a re a number of
rel igious stat ions on fro m
suc h co unt ries a s th e
Ph il ip p in e s , Ec u a d or ,
Libe ria , a nd Ethiopi a . Of
a ll such outlets, HC) B in
Qui to, Ecu ador, is prob­
ab ly t he la rgest a nd best
know n, program ming in a
va riety of lan guages to a ll
a reas of the world .

Internati onal broadcasts
a re in a ll lan guages, b ut the
bu Ik of th em di rect ed to
N or th A me ri ca a re in
Engli sh . Broadcasts a re
dir ected to all continents,

RADIO NEOERLMIO WERELOONROEP

eve n A nta rc t ic a , by
governments on all con­
t ine nt s -with the not a ble
exc e p t io n o f Sou t h
Ame rica, whi ch has been
the slowest to get into the
fracas.

A third type o f broad­
c a s t co ns ists o f t h e
regional a nd lo cal o ne s
found in th e tropica l ba nds
be low & MHz. These fre­
q ue ncies a re ca lled t he
tro p ica l bands becau se t he
bulk of t he stat ions using
the m to pe netr ate the back
cou nt ry, o ut of t he ran ge of
co nve n t io na l m edi um­
wave (sta ndard AM br oad­
cast) stations, a re loca ted
betwee n t he Tr opi c o f
Ca nce r and th e Tro p ic of
Capricorn.

The regional bro adcast s
a re qui t e in t e re stin g
because programm ing is
untain ted by international
po lit ics, but most of t hese
low-powered outlets are
not in English . Pa rticu larly
in Lat in America, many of
these sta t io ns are privately
owne d a nd rel ay MW o ut­
le ts. Ma ny of t he Africa n
tropica l voi ces prov ide in­
terest ing DXc ha lle nge s for
No r t h Am eri c a -base d
listeners. Conveniently, the
best opportun ity for hunt­
ing the Afr ican s is just
before the dinner hour a nd

o

just afte r t he la te te lev ision
news.

I' m ge tt ing ahead of
my s e lf . T o h av e a n
und erst anding of SW BC
listening, there is a univer- ·
sa l " la ngua ge" that has to
be learned . It's not com­
pli c at e d , but it is
ne cessar y. So le t' s loo k at
some terminology, get an
idea of what ca n be hea rd,
and concl ude with so me in­
fo rma tio n o n pub licati ons
and equ ipment.

Freq uency Factors

If yo u ha v e a ham
license and are active on
the low ba nds, you are
a lre ad y awa re t hat f re­
quencies can be expressed
in terms of meters (rn ),
kil oh e r t z {k H z ). o r
megah e rtz (MHz).

M ost "voices" nowadays
ha ve u pdated the ir a n­
noun cements and use kHz ,
bu t wa tch ou t fo r t he
eastern Europeans. Most of
t hese gove rnm ent-co n­
tr o lled stat io ns sti ll a n­
no unce f requ enc ies in
meters, expressed to two
decima l places.

You'll ha ve to do th e
conversion:

m = 300,000
!<HZ
or

kHz = 300,000
m

Rounding errors wil l oc­
c ur whe n ca lcu la ting t he
exact frequency, but you' ll
be w ithin 5 kHz of t he ac­
tua l frequen cy.

Let's Get High ' -
T he h igh fr e qu en c y

regio n, above the sta nd a rd
, AM bro ad cast ban d a nd

'be low the pub lic sa fety
ba nds used by po lice a nd
f ire men, is transitory in
nat u re , ex hib iting a l l
modes of propagation at
one time or another; this is
the a rea wit h which I will
be concerned in this art i­
cle .

Hi gh-, frequen ci es (HF)
are the only consistent fre­
quenc ies to " bo un ce" off
the various- layers in the
io n os p h e re w it h a n y
degree of pred ic ta bility,
and t he competition for
space is fie rce.

Fixed (p o int-to-poi nt
utilit y ) se rv ice s , b o t h
government and priva te
com mon-carrier, occ upy
ove r 10 MHz, a nd mob ile
services (aeronau tical and
mar ine ) take up a no t he r 5
M Hz . Broad cas te rs a nd
amateurs are low on the
list , w it h 3 o r 4 MH z eac h.

As th e underde vel oped
count ries, esp e cia lly in
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Table 1. A simpli fied radio spectrum shows the placem ent
of the shortwave broadcast bands, the radio amateur
bands, the CB band, and the dom estic AM broadcast band
tuned b y most general-coverage receivers. The blank
spaces are oc cu pied b y fixed {utility] and mobile {aero and
marine] stations, for the most part.

Sund ay of the month . The
proposed schedules are re­
qu ired by the IFRB five
months before the ex ­
pec t ed im pl emen t ati on
date.

The IFRB assembles all
th e submitted inf ormat ion
into a tentative schedule
and di strib utes it to ITU
m e m b er s a b o u t tw o
month s prior to imp lemen­
tation d at e. Th e I FRB
po ints out problems and
suggests a ltern a t ives t o
reso lve o n-the-air conf l ic ts,
and t here is t ime to make
ad justments and nego ti ate
te rm s if th e problem is
unusually difficu lt.

At the concl usion of the
per iod , a f inal HF maste r
sc hed u l e i s c o m p i l ed
showing wh ich f requ encies
worked and whic h d id not.
Th e broadcasters can use
this hinds igh t to prepare
f uture proposed schedules .
A ny time a freq uen cy,
either du ring the proposal
peri od o r o n t he ai r, is
chan ged, t he bro adcaster
must inform the IFRB.
. The w ork-of the IFRB has
redu ced the number of on­
ai r conf l ic ts, but t hey' re
no t able to address out-of­
band operation.

It shou ld be noted t hat
t he fr eq uen cy al lo cat io ns
in Tabl e.l are 'th ose esta b­
li shed by t he various con­
ferences, but that a number
of count ries do not follow
th e ITU regulatio ns and
w i ll sl ide up or down a b it
as they d id to escape the
in t e rf eren c e t hat w as
especially bad du ring the
bottom of cycl e 20-to-21 .
The communist bl oc coun­
t r ies are no t ed for sitting
on or outsid e t he band
edges.

The Broadcast Bands
The various bands have

un ique person al i ti es and
can offer different DX ing
challenges, so let's look at
wh at the ITU is dealing
wi t h.

120m {n00-249B kHz]
This tropical broadcast

band is domi nated by low-

The reason , inc idental ly ,
t hat interna t ional broad­
cas te rs use th e 24-hour
GMT cl ock is t hat it wou ld
be vi rt ua l ly im possibl e for
them to keep up w ith th e
ever-changing Dayl ight-to­
St andard-and-back conver­
sio ns th at tak e pl ace worl d­
wide. Recent changes in
past years just here in t he
US exemp lify the prob lem .

Broadcasting Schedules
Broad caste rs a re a le rt to

ever-changing propagation
co ndit ions. The maximum
usabl e fr eq uen cy (M U F),
above whi ch sign als w i ll
not be reflected by the
io nosphere, and the op­
ti mum traff ic freq uency
(hav ing io nospher ic sup ­
po rt 90% or mor e of the
ti me), whi ch is lower th an
th e MU F, are affected by
three cycles : a dai ly , a
seasonal , and an ll -year
cy cle.

Sho r t -r u n va ria t i o ns,
caused by solar storms,
resul ting in rad io blackouts
and st upendous displays of
t he northern and sout hern
ligh ts, only add spice to th e
eve ryday Iif e of the bro ad­
caste r. " ~~"

Most broadcasters will
change transm itt ing fre­
quen ci es quarterly to co rn­
pe ns at e fo r t he f a irl y
pr e di ct ab le se a so n a f
changes.

International freq uency
co o r d i na t i o n h as been
ca rr ied on, since 1960, by
t he Intern ational Freq ue n­
cy Regis trat ion Board
(IFRB) of the Internat ional
T e lecom m u n i c a t i o n s
Union (ITUl in Ge neva,
Sw itzerland. Broadcasters
mu st su b m i t qu arterl y
schedu les in advance of
t hei r in t ended use. Th e
f our period s are the March
sc h ed u le (Mar ch and
April), th e May sched ule
(M ay th ro ugh Augu st), th e
Se p t e mber sc he d u l e
(September and O ctob er),
and th e Nove m be r
sc h ed u le ( N ov e m be r
t hrough February ). Each
schedul e st arts on the f irst
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same t hing for our pur­
poses, is expressed as a
4-digit number in a 24-hour
clock. Don 't forget to ad­
just day and date when
co nverti ng.

If you are ac t ive on the
low bands, you are already
probab ly keep ing your log
in GMT. If you are a new ly­
li censed Nov ice or act ive
only on V HF, ju st tune to
WW V on 2.5, 5, 10, or 15
MHz and you' l l hear the
ti me give n in GMT each
minute.
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Time Constants
Broa dcast ing schedu les

South Am erica and Afri ca,
ex pan d t he i r econom ic
mu scle, t heir collective im­
pact and need to be heard
will put an eve n greate r de­
mand up on the ava ilab le
frequ ency space. Back in
1934, w hen the present In­
tern ational Radio Regul a­
t io ns we re adopte d by t he
In t e rn a ti o na l T e leco m­
m unicatio ns Unio n, th ings
we re q uite di ffe rent, and
suc h p re ssures did no t
exist. Tabl e 1 dep icts th e
HF spect rum w it h fre q uen­
cy all ocat ions for today.
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Fig. 2. Band calibration charts can be prepared for each
frequ enc y range you want to tune. A calibrator is a usefu l
tool in making accurate graphs. A graph for 31 meters
should look somethi ng l ike th is.

"

41m (7100-7300 kHz]

This band is assigned to
broadcasters based in
regions I and III onl y, and
international broadcasters
are not supposed to beam
programs to the western
hemisphere. Unfortunate­
ly, many do, and the en­
tourage is led by Radio
Moscow, with as many as
six trequencies'ttrr parallel

31m (9500-9775 kHz]
This is the first of the in-

"<,"

polar path . Of all the GMT.
outlets in Oceania, the
easiest to hear is Port
Moresby in English on 4760
kHz , whose signal peaks
about an hour before local
sunrise on the east coast.
And let's not forget a coun­
try most hams would love
to work - Galapagos
Islands, on 4810 k l-l z ,.
wh ich has been widely
heard lately up to 0400
GMT following the sign-off
of the Venezuelan that operation. Unfortunately,
controls the frequency the Novice, restricted to
during the early. evening . , _?100-7150 kHz, has to bear

the brunt of th e in­
ter ference with Moscow on
7105 and the Tirana relay
of Radio Peking on 7120
"kHz leading the way. Out­
of-band operation is
notable here, especiall y
with multi-language pro­
gramming of Tirana on
7065, heard as early as 1900
GMT , and the British
Broadcasting Corporation
during the late afternoon
on 7075 kHz . One of the
more interesting stations
noted on 41 m is Radio
Pakistan on 7095 kH z ,
noted with good signals on
an English language trans­
mission to Eu ro p e at
2100-2145 GMT. We st
coast DXers will also hear
the Asiatic Russians,
Chinese, and Manilans on
7225 kHz before dawn
around 1000-1100 GMT.

49m (5950-6200 kHz]

This is the lowest inter­
national band used in all
three regions, but, among ­
the superpowers, there are
still elements of a tropical
band within . In the middle
of the day, low-powered
Canadians (relaying AM
outlets) can be heard on
6005, 6010 , 6070 , and 6130
kHz and, in the Gulf states
and the southwest, some
Mexican and other Central
American stat ions may be
heard . By late afternoon
and into the late evening,
however, Europeans and
Africans totally dominate
almost ev ery frequency.
Not until sunrise in Europe
does the congestion begin
to ease, and some low­
power Latins can be heard
prior to dawn stateside.
Australian outlets on 6140
and 6150 kHz are best
heard around 1000 to 1200

optimum traffic frequ ency
that should get up to 25 or
19 meters at night. Now,
Radio RSA, South Africa,
and Deutsche Welle, Ger­
man Federal Republic, share
3995 kHz. Other easy-to­
hear stations are the Swiss
Broadcasting Corporation
on 3985 , the British Broad­
casting Corporation on
3975 and 3952 , and the
South African Broad ­
casting Corporation out­
lets on 3980 and 3965
kHz . The low-powered Far
Eastern outlets between
3900 and 3950 kHz can be
heard before dawn on the
west coast, when inter­
ference from east coast
stateside amateurs is the
lowe st . One of the most in­
teresting challenges now
on 75m is Radio Afgha n­
istan, heard around 0200
GMT on 3999.8 kHz.

60m (4750-5060 kHz]

WWV and other tim e
and standard frequency
stations mark this band by
occupying the exact fre­
quency of 5 MHz . This
band is probably the most
productive tropical band
for the experienced DXer.
On the east coast, Africans
fade in an hour or two
before sunset, and coun­
tries such as Benin on 4870,
Guinea on 4910, Ivory
Coast on 4940 , Cameroon
on 4972 , the Central
African Republic on 5039,
and Togo on 5047 can be
heard . Colombians and
Venezuelans dominate the
band after the Africans
sign off, but, by 0400 or
0500 GMT, most of these
powerhouses have also
gone off the air , leaving
clear frequencies for the
low-powered outlets in
Peru and Ecuador. Africans
can be heard once again
signing on after midnight,
before dawn on the conti­
nent. Around 1100 or 1200
GMT, DXers have a chance
to log such things as Burma
on 4725 or Indonesia on
4767 , providing t ha t solar
conditions are "quiet"
enough to permit a trans-

75m (3900-4000 kH z]

This band is classified as
an international band in
regions I and III, with
region I restricted to just
the top 50 kHz . Region iI
amateurs, who share the
frequencies, complain bit­
terly, but ther e is no
foreseeable change ex­
cept, perhaps, a lessening
of the interference as we
get into cycle 21 and
broadcasters move to the

powered stations in Latin
America and Indonesia,
with a few Africans thrown
in for good measure. On
the west coast , In­
donesians can be heard
before dawn, but,
elsewhere, you can hear
Guatemalan outlets on
2360 and 2390 or
Brazil on 2470 and 2450
kHz. On the east coast at
sunset, listeners may log
the most powerful station
on this band - the 20 kW
Rhodesian outlet on 2425
kHz , scheduled 0355 -0445
GMT.

90m (3200-3400 kHz]

Another tropical band,
used for low-powered
relays of medium-wave sta­
tions but intended for an
audience in the hilly coun­
try of Latin America or the
bush country of Africa, this
band is dam inated by sta­
tions in some pretty rare
countries. The beginning
DXer will fir st note the
powerfu I voice of the
24-hour South African
Broadcasting Corporation,
the domestic vo ice, on
3250 kHz. Sunset would be
the best time to hear other
Africans, such as Swazi­
land on 3223 , Liberia on
3255, Rhodesia on 3306,
and Sierra Leone on 3316
kHz. After the Africans
sign off , stations from
Guatemala , Brazil , and
Venezuela populate the
airwaves; a popular stat ion
is the English-speaking
Belize on 3285 kHz. On the
west coast, Indonesians,
Chinese, and Indians can
be heard before dawn.
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Colorful vetiiicetion cards can be obtained from mo st of th e shortwave broa dcasting sta­
ti ons. Note the sel f-prepared card in th e lo wer right-hand corner. That was for a reception
report of Radio Swan on 6000 kHz in 1960, a front for the CIA op eration on Swan Island
prior to the Bay o f Pigs fiasco .

BROADCASTING

.... ............

11m (25600-26100 kHz]

Unt il late 1977, this ba nd
w as just plain dead, but
cycle 21 sho uld bring it to
life as a daytime-on ly pre­
po sition . One of the f irst
oc cupants was the Israel
Bro ad c ast ing Aut hor ity ,
runnin g 1 400-1 6 30 on
25605 kHz in Russian, Yid­
d ish, and Georgian . Due to
the sea sona l....variation s of
th e M UF, 11m will be
best during the summer
months.

13m (21450-21750 kHz]

Anothe r dayt ime ba nd
with only the sup erpowers
such as the British Broa d­
casting Corporat ion , Rad io
Cairo, and the Voice of
America , t his mak es for
another dull band from a
DXer' s po int of view. This
ba nd sho uld becom e q uite
active as cycle 21 peaks
around 1980-81 , as
for ecasts indi ca te th e ad ja­
cent 15 meter amateur
ba nd will be the mai nstay
for DXer s.

Information Sources

There a re more tha n 20
no nprofit clubs' in North
Am e ri ca p ub l is h ing
mon thly bull e tin s pac ked
wit h information o n
members' logg ings of up­
to-date freq uency and t ime
changes, new "voices" on
t he"-a ir, and t ips on improv­
ing you r DX listen ing post.
Some clubs specia lize in a
part icu lar aspect o f DXi ng,
whereas othe rs cover a
bro ad range of interests .

Most clubs are membe rs
of the Association of North
Ameri c an Radi o Clubs
(ANARC). In addit ion to be­
ing a unified voi ce for
publ icity of th e hobby,
ANARC ha s a number of
com m ittees: fr equency
recommendat ion (to ad­
vise on clea r frequ encies
for North Ame rica-beamed
broadcasts); te chnical (to
encourage receiver manu-

1 77 95 k Hz a nd Ja pan
(17 82 5, 2345-0045 GMT)
are a udi b le during the
evening.

16m (17700-17900 kHz]
This band, at the min­

imum between sunspot
cycles 20 and 21, was very
uninteresting, but is now
open into the late evening.
Europeans and Africans
(no ta b ly Cai ro) ca n be
hear d in the late morning.
HCJ B's prog rammi ng to
Europe can be hear d dur­
ing the afternoon. Rad io
Aust rali a' s No rth America
beam at 0100-0300 GMT on

ou tle t o n 15170 often is
better than the pa ra lle l
out let o n 11825 kHz .
Pe king can be fou nd on
15030 , 1 50 4 5 , 15060,
15070, and 15080 kHz , a nd,
usu ally 15060 or 15080 ~t-:t z

ha s a n Eng lish-to- Nor tl;
America beam repeating
each hour fo r fou r or five
hou rs co mme nci ng at 0000
or 0100 GMT. Japan be a m, '
English to North America's
east coa st at 2345-0045
GMT o n 15270, 15300, or
15445 kHz . Dur ing the mid­
d le of the day, as a co n­
t rast, only the ma jo r co un­
tries are he ard, with Cuba
and HC JB , Ecu ad or ,
predom inant.

I~ ,,,. ~4,*_, rH••
..". --",,,,,,,,,,,-
'::. ... ~1iI·..··:.L:w............"..
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19m (15100-15400 kHz]
During the summer, th is

ba nd can stay o pe n a ll day,
w it h Eu ropea ns in the
morning and Asia/Oceania
in the late evening into the
ni gh t. Ta h it i' s se cond

25m (11700-11975 kHz]

This is anothe r mainst ay,
w ith t he b a nd cente r
loa ded with the European
and Afr ican powers. M orn­
ing open ings to the Far East
an d Oceania will usu ally
turn up numerous Soviet
and Chinese regional ser­
vices fo und a bove an d
be low the no mina l ba nd
edges " Now, th e aft ern oon
and ea rly eve nings a re bes t
for Europe a nd Africa , but,
with the move into cycle
21, this band should rema in
open la ter and lat er into
the night. Afte r 0300 or
0400 , look fo r the sou th sea
music of Tahiti in Fren ch
on 11825 kHz and fo r New
Zealand on 11705 kHz . The
rel a ti v el y lo w-p o w er
Brazili an s populate this
ba nd a nd can be heard best
after 0000 GMT on 11785,
11805, 11865 , a nd 11915
kHz , as well as elsewhere.

temational bands th at has
so me thing a ud ible on it 24
hou rs a day. At sunrise ,
Chi nese a nd Aus tra lia n
broadcasters dom ina te
(look fo r Radio Aust ralia
1100-1300 GMT on 9580
kHz), bu t, by late morn ing,
high no ise leve ls preclude
hear ing mo st signa ls ex­
ce pt ing those from Cuba,
Haiti (on 9770 kHz), a nd
HCJB in Ecuador . Euro­
pean s a nd Africa ns fade in
by mid aftern oon a nd peak
during the dinner hour on
t he east co ast. Tu ni ng
s ig n a l s, w hich ar e
cha racte ri stic melod ies
un ique to e a c h broad­
caste r a nd precede th e
opening of transmission,
ca n be heard ev ery half­
hour. By midn ight , a ll that
will be left are so me of the
wes te rn he misph ere broad­
caste rs, except, if cond i­
t io ns a re righ t , VlW9,
Perth, may be logged on
9610kHz in a transm ission
bea med to the Sou th
Pacific. O n the west coast,
the region a l and ge ne ral
service broa dcasts from
Japan and China can a lso
be heard .
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Pro pe rly adj usted , a n
aud io f ilter can make a
poor or mediocre receiver
" spa rk le" in he avy in­
te rfe re nc e co ndi tio ns .
Most filters are out board
and ca n be moved from
receiver to receiver; con­
ne ctio n is through a head­
p ho n e plug into t he
receiver, and the spea ker
or head phones are plugged

facturers to insta ll SWL­
o rien ted features); a nd a
re presentat ive to the FCC
Bro a d c a s t ing Se rv ic e
Wo rking Group work ing o n
the WARC 19 79 proposals.

ANARC of fers a curre nt
list of al l ANARC members,
free upon receipt of a no.
10 se lf-add ressed stamped
envelo pe with 28¢ po stage
aff ixed. The data shee ts
det ail t he ma in inte rests
a nd publica t io ns of e ac h
clu b, the co st of member­
ship, and a sa mple bu lle tin.
When you write ANARC,
557 No rth Mad ison Ave .,
Pasaden a CA 91101, re­
q u e s t ing t he li s t a nd
enc los ing the SASE, te ll
t hem 73 sent you.

Wher eas a club bulletin
is essential for current in­
f o rm ati on on c ha ng ing
bro ad c a st ing sch edu le s,
other, more stat ic, informa­
tion m ust be obta ine d
e lsewh e re . On e such
so urce is the ann ua l Worfd
Rad io TV Handb o o k
av ai lab le thro ugh Gilfer
Assoc iates, Box 239, Park
Ridge N) 07656. All kinds
of da ta -add ress es, pe r­
so nne l, ma ste r sc hed ules,
t u n ing si g na ls, a nd
more- a re incl ud e d. As
the Cal/book is the au tho r­
ity fo r radio amateurs, so is
the WRTH t he boo k fo r
shortwave bro adcast lis­
te ning .

Anothe r so urce of DX
tip s is thro ugh the " DX
shows" a ired by a nu mber
of d iffer en t broadcasters.
The WRTH has a master list
of th ose, a nd th e cl ub
bull e t ins kee p yo u up to
date o n cha nges in the
airing of them. There are
s o me exce ll e nt " DX
shows" prod uced by Rad io
Aus t ra l ia , Rad io RSA
(S o u t h Af r ica), Ra di o
Sw ed e n , a nd Ra d io
Nederland .

Re ce p t io n Re po rt s a nd
Ver ifi cations

Ju s t a s t he radi o
ama te urs o n the HF bands
exc ha nge QS L ca rds to
" prove" or "c onf irm" a
QSO, so do SWLs wr ite

recep tion repor ts to broad­
casters to elicit a verifica­
tion card.

The data in the ham QSL
a nd SWL repo rt is much
the sam e - date , time in
GMT, and freq ue ncy - but
the SWL rep ort has a n
added descri pt ion of the
program co ntent w hic h
s ho uld no rm a lly be 30
m i nute s l on g a s a
min imum . In addit ion, a
few sentences on signal
qu ality and inter fer en ce
are in o rder, unlike the RST
format used by ha ms.

If t he re po rt ca n be
ve rified aga inst t he pro­
gram logs, the writer can
usually expect a verifica ­
t ion card in the return mail.
A few statio ns still send let­
te rs, and a few ot hers­
not a b ly Canada - no
lon ger send QSLs.

Some stat ions depend
upon a technica l mon­
ito ring staff, which is de­
rived from those listen ers'
re po rts showing the most
va lue and a consistency in
rep ort ing. Radi o RSA and
Radio Jap a n are two suc h
ex amp les, eac h m ai n­
t a i n i n g a ne tw or k o f
mo nitors to whom they
provide advance news on
sc hed ule changes, spec ia l
new sletters w ith some " in­
s ide" infor ma t io n, a nd
rei m burseme nt fo r post­
age .

By the way, unlike the
ra di o a ma teu rs ' Q S L
bureau s, SWLs have no
suc h cl e arin gh ouse and
reports mu st be sent di­
re c tl y to t he sta t io ns.
Return postage is ofte n not
req ui re d by the la rge r
gov ernme nta l o ut lets, but
the sma lle r sta t ions do re­
quire Inte rna t io na l Repl y
Cou pons or mint stam ps.
When in dou bt , a lways
se nd re turn postage of
some sort .

Accessories

If yo u have o ne of the
new d ig it a l re a d o u t
rece ivers or something like
t he ve ry po pula r Drake
SPR-4 rece iver, yo u may
not be interested in add ing

any thing to yo ur shac k. rece iver's intermed iate fre­
However, if yo u are using quency.
o ne of t he old er For exam ple, if the i-f is
re ceivers - Ha m ma rlund , 455 kHz and you are tuned
Hall ic raft e rs, and Nationa l to a broadcast st ation o n
used to domi nate t he 1000 kHz, the co unter will
market in the 1940s, 1950s, nor mall y d isp lay 1455 kHz.
a nd 1960s-the re are a If the co unter has f ive
num be r o f devi c e s t o d igits to the left of the
facilitat e DXing. decima l poin t, t he offset

A must is to be able to has to be 99545. When
te ll what freq ue ncy you 1455 is added to the 99545,
are tuned to . The ad d-on the co unte r wit h an offse t
100 kH z c a lib ra t o r is ca lcu la tes 101000 , Give n a
almost pa sse now, as there five-d igit display, t he sixt h
are a number of manufac- d igit (the "1" l will be lost
tu re rs m arket ing c a l i- and the proper freq uen-
b rat or s t h at put o ut cy-1000 kHz- will be d is­
mark er s down to eve ry 5 played.
kHz fo r less tha n $40. Th e pro b le m is t hat

A ca libra to r is used to co un te rs wh ich have the
se t up a referen ce mar ke r ab ility to load in a ny offse t
o n a 0-100 ba ndspread d ial a re rare a nd expen sive . The
whe re , for exa m ple, 10 breakthroug h o n the cost
MHz is set to eq ua l 100 . O n fron t may have been made,
a sheet of graph paper , howeve r. David L. Mattis
mark th e x-axis with the fre- describe s a " Digita l Fre­
quen cies of 9.5, 9.6, 9.7, quency Readout for Sho rt­
9.8, 9,9, and 10 MHz. Mark wa ve Re cei ver s" in the
the v-axis with 0, 10, 20 . . . Feb rua ry, 1977, Popu lar
90,100, The calib rato r will Electronics, a kit o f pa rts is
give pre c ise mark ers at, ava ilab le fo r $110 .
say , 25 kHz as the band- As c a lc u lato rs h a ve
sprea d d ial is tu rned from dropped in pri?e' over the
100 to O. Plot th e points rece nt ye ars, I am sure th at
and co nnect them for a te chnology will soon lower
visua l gra p h of the 31 , _.these prices as wel l.
mete r ba nd . See Fig. 2. Anot he r useful ac-

Whe n tun ing the ban d in cessory is the ac tive a udio
the futu re, Just set the to p filte r. On e of th e bes t o nes
end to have 10 MHz COin- fo r shortwave liste ning is
cide with the bandsp read " -the Autek Research (Box
d ial at 100. The graph will 5127 E Sherman Oaks CA
get yo u into the ball park 91403) QF-1, which has a
and the 5 kHz markers will va rie ty of co n t ro ls for
en ab le yo u to fine tune any se lec t ivity and heterodyne
frequ en cy by c oun t in g re je ct io n. The prob le m
marker s fro m the near est with many of th e othe r
25 kHz POint filte rs co mm er cia lly pro-

In a Sim ila r man ner, du ced is t ha t t hey are
other gra phs can be mad e designed for CW o nly and
up for, a ny ba nd desired . It canno t be adjusted to o p­
doesn t tak e long. Use 10 x tim ize AM rece pt io n.
10 log pap e r to ma ke inte r­
po lation easy.

An alternat ive to th is is
to add digital frequen cy
readout. I t is more expen­
sive a nd , to date, there
hasn't been much ava il­
ab le unl ess yo u bu ild you r
own from sc rat c h. Digita l
freque ncy readout is rea lly
nothin g more than a fre­
que ncy co unte r with the
add ed ability to offse t a
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into the audio filte r.
For the sho rtwave lis­

tener t rying to listen to
broad casts o n 75 or 41
meters , or fo r th e radio
amate ur trying to co py CW
o r SSB throug h th e broad­
caste rs, a good a ud io f ilte r
can do the trick. I ca n
e ithe r notch ou t a CW
hete rodyne or roll off the
tonal response to diminish
5SB splatte r whe n liste ning
to the broadcaster; as a
Novice, I tig htened up the
filte r's ban dp ass an d fre ­
q uent ly wor ked within 1
kHz of the broadcaster ' s
carrier f requ ency.

Do n' t forget t hat most
rece ivers off er a 400 Hz
CW filte r, but a decent ac­
tive aud io f ilter can cut
that band pass down to 80
or 100 Hz, a nd tha t makes
a big d iffe ren ce . There is
one co mpa ny on the west
co as t t hat o ffers a filte r for
Drake receivers, replacing
the 400 Hz filter with o ne
at 125 Hz, but that has to
be w ired in and costs about
$12 5. It 's good for t he CW
DXer, but no t 5 0 go od fo r
the bro adcast listen er , 50

pick and choose carefu lly.
Anot her interest ing de­

vice is the pan ad ap tor . Un­
fo rtu natel y, co mmerc ial
units manufactu red today
are very cos tly, but the re
are still a number of the
He ath SIJ-62 0 pi e c e s
around for about $100 to
$125.

The pan ad apto r visua lly
d isplays , on a ca thode ray
tube (CRT), t he receiver ' s
i-f band pass . Depen d ing
upo n t he sett ings, t he
SB-620 displays as litt le as
6 kHz ( ± 3 kHz) o r as much
as 100 kHz ( ± 50 kHz),
cente red on the i-f. Adja­
cent frequ encies, occupi ed
or empty, are readily seen,
a nd the culprit causing the
ad jacent cha nne l sp latte r
cannot hide from view .
W ith a 5 or 1 0 k Hz
ca librat or , fa irly precise
frequency measuring can
be don e by d isp laying pips
o n the CRT and ca librating
the baseli ne thro ugh the
se tti ng of the panad aptor
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controls.
If yo u pick up on e of the

5B-620s, try to get the extra
co ils t hat came wit h the
unit. Hea th pro vided a
number of w iring op t ions
dep ending upo n the re­
ce ive r i-f. The Heath gear
of th e Sfs-se ries wa s se t up
on 3395 kHz, bu t it co uld
be wired for any t hing from
455 kHz to 5200 kHz.

Anothe r use fu l trick is to
add a tape re corder jack to
the receiver. The easiest
way to do this is to mount a
pho ne jack o n the rea r
apron of the receiver and
route lightweight shie lded
cable (such as is used in
turntabl e arms) ove r to the
vo lume co nt ro l. Sold er the
shie ld to the e nd lug that is
grounded, and so lde r the
center con ductor to the op­
posing e nd lug.

If yo u've done the jo b
properly, t he tapi ng level
will be independe nt of the
vol um e cont ro l sett ing.
T h is exer c ise is usef ul
w hen yo u want to tape
so meth in g w it ho u t lis­
ten ing to it live. An auto­
level-control cassette tape
recorder wor ks quite nice ly
in this capac ity.

As an aside, I use an ALC
cassette ta pe reco rd er
whe n CW DXing. I don 't
have to worry about level
se tt ings, a nd, if I miss a ca ll
or want to check on an
unu sual spe lling of a name,
I'll have it o n tape to
check.

For lo nge r ta ping jobs,
co nsider putting a reel-to­
reel tape recorder on a
t imer w hen yo u are ou t of
the shac k. You can tu rn the
receiver vo lume down , and
your wife wo n't even know
that some thing's running.
The tape ca n be rep layed
at yo ur le isure.

If yo u have a ta pe with a
poor s igna l due to in­
te rferen ce a nd he te ro­
dynes, just replay the ta pe
t h ro ugh yo ur Autek
QF-l o r othe r a udio filte r
unt il you find a sett ing that
does the t rick. Do n' t have
an au d io filter? Replay the
ta pe throug h yo ur ho use-

ho ld stereo sys tem and ad ­
just t he bass, trebl e, a nd
"cut" controls until you
find a sett ing that clea ns it
up for yo u.

A n ten n a tu ne rs a re
another usef u l tool fo r the
serious DXer. Yo u ca n roll
your ow n or look at Gilfe r's
ca talog. A co uple of 365 pF
variables , a co il tapped at
in ter val s, a nd a rot ar y
switc h are eno ugh to m ake
up a simpl e tuner.

If you have an antenna
tune r fo r yo ur ham band
work, yo u will prob ab ly
find tha t yo ur unit will
have eno ugh la t itude to
resonate yo ur antenn a on
t he a d jace nt b ro ad cast
ba nds. Just peak it for max­
imu m $-mete r defl ection
on the receiver.

An tenn as

What ca n be said o n this
to pic tha t hasn ' t a lready
app ear ed in 73 o r in the
boo ks d istr ibuted by 73'
One prem ise says , "P ut up
antennas resonant to eac h
ban d yo u want to list en
to ." That's a lot of hard
wo rk, a nd I suggest so me­
thing a lot easie r.

Receiving ante nnas are a
lot mo re forgiving tha-n'
transmi tting anten nas, and
I just try to put up as lo ng a
wire as poss ible. I like to

. ge t up so mething at Ieasr
100 feet long a nd the n tune
it as needed-the higher,
th e be tt e r, and do n't wo rry
abo ut the twists an d bends
around trees. If yo u have
an option, ru n the bulk of
the antenna pe rpendicular
to the adjacent power lines
to minim ize noi se pi cku p.

As alway s, do n't c ross
under or over power lines
and don 't a ttach the e nd to
a power po le. Even tho ugh
yo u are dea ling with a
re cei v in g a nte nna , t he
sam e sa fety rules apply.

Can't put up a long wire?
Mou nt a steel 102" CB
whip o n the roo f, and feed
the receiver through RG­
58/U and an a ntenn a tune r.
A ve rtica l up high, free of
the groun d clutte r, ca n be
a respec ta bl e ante nna,

a lt houg h ve rt ica ls a re
usua lly more susc e pti ble
to loca l electrical no ise .

O bviously, if you are ac­
t ive on the ham ba nds of
160-10 mete rs, just make
use of the antenn as you
have up now. Yo u' ll find
that yo u' ll still be able to
ta ke ad va ntage of the ha m
band antenna 's features.
For exa mple, t he 15 a nd 20
meter segments of a t r i­
ba nder bea m will st ill ex­
hib it dir ect io nal effec ts on
25 throug h 13 met ers.

In Closing
The sho rtwave broad­

cast ban ds off er so me in­
te rest ing cha llenges fo r the
DXer. Mos t broadcast ers
ru n higher p-Ower t han
m o st OX stations, and
listening to of some "f lag­
ship " statio ns can give an
indicat io n of pro pagation
co nd itio ns in the ad jacent
am at eu r bands.

If yo u have a reg ular
sched ule with fr ie nds in a
fa r dista nt land , listen to
the new s broad casts by
that co untry's "vo ice" and
you ' ll h a v e mo re in­
teresting Q SOs th ro ugh
you r know ledge of their en­
vironment .

If yo u travel overseas,
m o st sta t io n?_. we lc o me
visits from their listeners.
You proba bly will st rike up
a d ua l fr ie nds hi p as a
listener and an amateur, as
no doubt yo u will find a
numbe r of l icensed arna­
te UIS at the larger stations
yo u visit.

Fran kly, citize ns of the
United ' States a re spoi led
by an exte nsive array and
var iety of AM, FM, and TV
stat ions on the domest ic
ban ds. Elsew her e in the
wo rld , there are some vast
areas not served by any
pa rti cular domest ic ser­
vice , and shor twave broad­
casting pr o vide s m u ch­
wanted info rm at ion fo r
those " armchair travelers"
in remote areas.

The wor ld is a t the end
of yo ur antenna - just tune
it in! Yo u' ll be a more in­
ter esting person for it.•
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WITH COMPETITIVE PRICES GOING SKY-HIGH
THE YAESU FT-101 SERIES IS STILL YOUR BEST BUY!

........

Just one step down is the FT-101EE
identical in every respect-but less the
RF speech processor-an item many
hams can livewithout, thussaving afew
dollars.

The FT-101 EX is the same basic unit ,
less DCfDC converter, 160M, W'NV,
and three of four 10meter crystals and
the RF speech processor. Many hams
do not need these features and would
just as soonsavethe money. All access­
ories may be added later and the "EX"
can then become an "E".

Top of the series, the FT-101E has
everything- RF speech processor, AC
and DC operation , plug-in PCboardsfor
easy servicing- nothing has beenomit- ...
ted for excellent 160-10 meter perfor­
mance.

•

•F[·lOIE

F[·10IEE

F[·lOIEX

Amateur rad io's firstall plug-in PC boardtransceiver, the FT-101 series has along pedigreeof
success dating back to the FT-1 01 and FT-1 01B. Morethan aquarter million are in use allover
the world! Refinements have been added over the years to update the eq uipment and we
believe it is the most thoroughly satisfactory and trouble-free transceiver money can buy.
Compare price and features with any "Brand X" and you 'll choose Yaesu!

\liil
y,U su

V

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 (213) 633-4007
VI YAESU ELECTRONICS CORP. , Eastern SeJ1Jlce Ctr., 613 Redna Ter., Cincinnati, OH 45215
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The Mobile Dream Machine
- Kenwood/ Drake/
Larsen . . . and Ford

By swit ching th e micro­
phon e fro m t he lef t side of
th e ca r to th e ce nte r,
anybody in th e fron t se a t
ca n u s e t he r ig . A
microp hon e holdin g cl ip is
present in both loca t io ns.
Also a t the center of t he
dash on the master connec­
tor p a nel , w h e re t he
micro phon e cab le plu gs in
fro m the 7400, is a coax
connector and Jones con­
ne ct or to a l low e a sy
hooku p of th e an tenn a and
power lead s.

Afte r purch asing a lon g­
aw aited Ken wood TR­

7400A, Drake to ne en cod er
mic ropho ne, and SiB-wave­
len gth Larsen magnet ic­
mo unt a ntenna , I decided
to put my d rea m equip­
men t into the fa mily's 1972
Ford station wagon . The in­
sta lla t io n o f t his eq u ip­
ment was a nightmare fo r
me, not because it was im­
possibl e , bu t because my
profession deals with man­
machine interaction and I
had so me ra t her st ringent
obje ctives:

1 . O pe ra t io n had to be
c o nv e n i e n t and sa f e
whet he r I wa s dr iving t he
car or rid ing as a passenger
in th e fron t se a t.

2. The wiring fo r th e to ne
encoder had to be via th e
micropho ne jac k ra the r
th an t he accesso ry tone
jack o n t he side of t he
7400.
3. Coax had to be routed
to the a ntenna wit h as litt le
dam age to the car as possi­
ble.
4. The mo un t a nd coax
had to be sec u re and blen d
with th e co lo r of the car in
orde r to p lease t he XY L.
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5. Scrat ch ing of th e 7400 's
cab ine t, side rails , and hea t
sink, due to insertion into
t he mo bile mou nt, had to
be mini m ized.

In order to ena b le easy
install at ion and removal of
t he rig from t he car, I
decided to use a master
connecto r panel. Thi s is
nothing more than a piece
of sheet meta l wit h a ll the
necessary connectors on it
fo r makin g connect ions to
t he rig . T he pan e l is
moun ted close to the rear
of t he rig so that onl y shor t
cables are necessary. Note
that a l l c o n n ec to rs
mo un ted o n t his pa ne l
must be ins u la ted from
ground and e ac h oth e r in
order to avo id gro und loo p
problemswhich, for me, ini­
t ia lly appeared as a lte r­
nator w hine, ignit ion noise,
etc. The on ly connection o f
the transceiver to ground
sho uld be via the nega t ive
power lead at t he batte ry
te rm in a l a nd t he coax
b ra id at t he a n te nna
mount.

In o rder to be able to use
the rig from anyw here in
the front sea t, I de cid ed to
mo unt it under t he dash, in

t he ce nte r abo ve t he This sche me, used with
tra nsm issio n hu mp.- This. so me flexible RC-BiU coax
tends to minimize spot t ing (Co lumb ia numbe r 1198,
by t hieves, but it' s st ill best Sup erflex) gets t he coax
not to leave a rig in a car over to the ""ilAtenna con­
una tte nde d . To fur t her nector wit h no la rge be nds .
ease operat ion, I deci ded The antenna connector, on
to r u n a n e x t e n sion the master connecto r pan-
microphon e 'ca b le to the-· el , is mounted wit h plastic
left side of t he dash fro m washers to insu la te it from
the master connector pa n- ground"
e l so th a t the driver co u ld It was imm edi a tel y a b­
use t he microphon e wit !> - se rved that th e cab le for
his left hand and stee r with th e micro phone had a la rge
th e right hand . For right- loo p where it e nter ed the
han de d dr ive rs, thi s is fro nt pa ne l o f the 7400; it
sa fe r, pa rt ic u lar ly when loo ked bad an d invit ed
e ngag e d in cit y dr iv ing abuse, A 90-deg ree bend
with man y tu rns and fre- would so lve th e prob lem,
quent use of turn signa ls. o nly they don 't exist. So I

made one ! It was neces­
sary to use two connec tors
to make th e bend, but it
re a lly improved th e ap­
pear ance.

For t he ul timate in ap­
pearance, I decided that the
power to and outp ut from
the tone encoder micro­
pho ne sho uld be ro uted via
the 7400's fro nt pan el co n­
nec to r, not th e to ne pad
jack on th e side. It so unde d
simpl e. However , on-the­
air repor ts said it was just
about imp ossible . On e fel-
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Fig. 3. Ensure tha t there is a cable sheath, or add spaghet­
ti, where the wires pass through the soldered junction. This
will pre vent chafing.
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the left side of t he cabi net. ins ide t he Drake
11. Slide a piece of tubing microphone .
about t wo inches lo ng over Rout ing t he coax to the
the wire goi ng to the micro- roof ca n be done in m o re
phone connector. The t ub- tha n one way -via door
ing shou ld be lar ge enough openings or around win­
to fit over t he resist o r. Con- dows. But t hese m et hods
nect the oth er e nd of t he are suscept ib le to water
wire to the resistor lead, le a ks, pinched cab le, a nd
keeping it as short as possi- untidy inst all a t io n . In­
ble . After so ldering t he vestigat io n showed t ha t
lead to the resisto r, sl ide the mo unting posts fo r the
t he t ub ing over the resistor . lu ggage rack were hol low.
12 . Reassem b le the cab i- He nce , t he coa x was
net and subassemblies in ro uted under the ca rpet
reverse o rder. and up t he side pilla r to the
13 . Modify t he Kenwood roof . A hol e was d rilled
microphone supplied w it h t h roug h t he roof afte r
t he r ig and any other removing the post for the
microphones you plan to luggage rac k. An 50-239
use to ensure t hat they-do. fitting was mounted in t he
not ha v e a lead wh ich post, and t his a llowed easy
grounds p in 4. Th is p in has attachment of coax for the
t he supply vo lt age for t he rnagnet ic-mountc.a ntenna .
to ne encoder when t he rig The fitting was of the type
is in t ransmi t . A lthough w h ic h uses two nu ts on the
t he 470-0hm res isto r w ill shel l to mou nt it in a si ng le
limit th e current, this is ' -'ho le rather t ha n the type
undesirab le a nd co uld ne e din g fou r mount ing
ca use prob lems. Use p in 3 screws. Th e connector and
for the shield and PTT hol e th ro ugh th e roof were
gro unds, ..sea led with si licone sealer
14. Adj ust the encoder to gua rd against water
o utput le vel , if nee d e d, le a kage and chafing of t he
wh ic h is done via a pot cable . A p las t ic cap covers

t he fro nt panel a nd , be ing
careful no t to sc ratc h the
p lastic whic h will com e
loose from the fr equency
disp lay w indow, remove
the front pa ne l.

5. Remove the six LED fre ­
quency display digits by
unplugging th e m in order;
they are not ide nt ical.
6 . Unfaste n t he subas­
semblies for the t o ne
sq ue lc h LED, the "on-air"
LED, and the ± 600 kHz
offset LED, and store them
out of th e wa y.
7. Unfasten the dual pots
used for the vo lume a nd
sq ue lch and store t he m out
of the way.
B. Remove the four screws
used to hold the PC board
for the f re q ue ncy disp lay
to t he frame . Set it out of
the way as best yo u can .
9. Dependi ng upon your
dexterity, app roac h t he m i­
crophone connector from
either above or be low w it h
the X-acto knife. Use the
knife to cut the grou nd
lead away from pin 4 a nd
make sure t he re is no
chance of it to uc hing the
other pins . Use a p iece of
smal l-gauge in sul ated w ire
and so lder one end to pin 4.
If your so ldering iro n is too
large, wra p a le ngth of bare
12 -gauge w i re around t he
tip and exte nd it o ut about
one inc h, para lle l to t he
o riginal t ip . Th is will be a
good " t ip extension." Run
t he lead upward from the
connector to t he top side
an d route it a long t he left
por t ion of the rig .
10. Locate a po int la bele d
" T10" o n the front edge of
t he TX un it boa rd labeled
X56-1230-10. Co nnect one
end of a 1/4- or 1/2-Watt,
470-0hm resistor to the
point la bel ed T10 with a
lead as short as possib le .
The re s isto r sho u ld rest
agai nst the meta l shie ld
w ith t he othe r lead faci ng

1. Note a ll knob posit io ns,
preferab ly fu IIy c lockwise
o r cou nterclockwise, and
then loosen sets c rew s a nd
remove the knobs . The
me ga cycl e " le ve r" pu lls
off , since it has no setsc rew .

2. Remove the scr ews for
t he b o tto m she ll of t he
cabinet a nd remove the
she ll. Repeat for t he top
she ll but be careful of t he
speaker leads . Discon nect
the speaker lead s on t he
ci rcuit boa rd (white le ad
goes t o " 5 P" and black
lead to " E").

3 . Remove the rubbe r
spacer pad fro m above the
frequency d isp lay and th e
foa m from above t he tone
squelch LED.

4. Remove t he four screws
a round t he per imeter of

low sa id a lo cal shop wa s
do ing it for $25 . I loo ked at
t he photos in the owner' s
manua l an d co u ld u nder­
stand w hy . A phone ca ll to
Ken wood got me t he scoop
from a very courteous
gentle man. My susp icions
were confi rmed - it can be
done, but it takes t ime (a
f ull 2 ho urs fro m pl uggi ng
in the so lde r ing iron to on ­
t he-ai r use) and caution .

In add it ion to gett ing al l
th e too ls o ut, o ne wo uld
be wise to secure a magn i­
fying glass, a n x-acto"
kn ife, f lash light o r high ­
intens ity la m p, and jewel­
e r' s sc rewdrivers . Use these
as needed . The project
shou ld start with a prayer; I
don't th ink I could have
do ne it otherwise . The
following are the steps
used , but they ca n be per­
formed in any order; w hat­
ever order ag rees w ith you
is fi ne if it works . Placing
the unit o n a soft t owe l and
using m uff in t ins fo r t he
parts is re commended .
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th e connector whe n it's no t
in use. I had to prune the
coax to get t he sw r to an
acceptable level. A large
rubber boot for a battery
c lamp was used to protect
the PL-259 against rain and
snow.

In order to make the
antenna more pleasant, if
that can eve r be done for
an XYL, it was decided to
cover t he magnet ic m ount
with p last ic tape w hich
ro ughly matched the color

from page 49

as well as very high spee d
c lock and control in computers
and other equipments.

For addit ional informat ion,
co ntact Continental Special­
ties Corporation, 70 Fulton Ter­
race , New Haven CT 06509;
(203)-624-3103.

SENC ORE OFFER S EASY-TO­
USE, INTERFERENCE-FREE

1 GHZ FREQUENCY COUNTER
- MODEL FC51

A new, 1 GHz, all d irect­
read ing push-button frequency
counter has been introduced by
Sencore for measur ements in
the ne w l y author ize d
806-947-M Hz t wo- way com ­
m un icat ion bus iness a nd
po lice band. .5 parts -per-mil lio n
acc uracy also enables testi ng
to .FCC specif ications in t he
902-928 -M Hz me d ica l e lec­
tronics and industrial scient if ic
band, the 470-806-MHz UHF TV

of t he car. A coat of clear
lacq uer spray was app l ied
over t he tape. Magnets
were taped t o t he coax to
minim ize its movement
along t he ro o f , w h ic h
cou ld scu ff t he pain t. The
XYL, being extremely con­
siderate , agreed t hat the in­
sta llatio n was perfectl y ac­
ceptab le - as lon g as the
fina l approva l could be
han dl ed ove r di nner at a
ni ce rest au ran t .

As far as the p rob lem of

band, and the 947-952-MHz oral
broa dcast band.

A 50-Ohm input is provided
fo r commu nications measu re­
ments from 10 MHz to 1 GHz at
an average sens itivity of 100
mill ivolts to assure a clean,
interference-f ree sig nal pickup
with either the supplied un­
tuned pickup loop or the sup­
plied adjustable ante nna. An
exte rna l, opt ional 3D-dB wide­
band amplifier, Model WBA52 ,
simply plugs into the 50-Ohm
cable sys tem to increase sen­
sitivity to 5 mi llivo lts f o r
t ro u bl esh oot in g low-leve l
stages, measuring any co m­
mu nication ge ne rator ac ­
curacy , or for remote tr ansmi t­
ter documentat ion . The FC51 is
powered by 115 vo lts ac or
plugs into the 12-volt cigarette
lighter of any vehic le for these
remote checks.

An easy -to-use crysta l check
is included as an integral part
of the frequency cou nter be-

the mobi le mount scratch­
ing th e rai ls, cab inet , and
hea t sink, I cou ld f ind no
solution other t ha n to put
p lastic tape o n t he cabi net.
Th is is t he o nly f law I have
found w ith t he 7400,and it
was quite unexpected con­
sidering my favorab le ex­
perie nces w ith m y TS-520
and TS-820. Nobody said
m o b il e w as easy on eq u ip­
m en t , so th is is t he pr ice
you pay. The re are pl an s t o
ho use the f ixed stat io n

cause crysta ls are the fi rst
suspect when measu remen ts
are not to FCC spec ificat ions .
The FC51's high ly-accurate
10-MHz crystal clock osc i llator
is also buffered and broug ht
out the bac k to serve as a check
aga inst WWV or to ca librate
less accurate freque ncy
counte rs or other equipment.
The c lock osc illator is plugged
in and removable for exc hange
wi th t he fac to ry Serv ice Depart­
ment for ca libration pu rposes
to ass ure no down t ime. The
osci l lato r is also available for
sepa rate purc hase . Price of the
FC51 is $975.

Sencore, 3200 Senc ore Dri ve,
Siou x Fa lls SD 57107;
(605)-339-0100.

TH REE NEW OSCILLO-, _'.
SCOPES FROM HICKO K

Quick and easy setup and
operat ion are t he key features
in a new lin e of push-button
triggered osc il loscopes being
introduced by the Hickok B ee'-'
tri cal In stru ment Co mpany.
The lin e consists of th ree low­
priced models, al l of which
fea ture auto mat ic t riggerin g,

power supp ly in a cabinet
which will cover the 7400
in such a way as to hide t he
scratches .

I wou ld apprec iate hear­
ing from others co ncern ing
the ir experi en ces w ith the
7400 and , more genera l ly,
w ith mobi le operatio n to
inc rease safety and ease of
operat io n. Thi s two m eter
insta l lat ion is v ery en­
joyab le to use and is sti l l
very exci t ing, even for a
seasoned ham.•

co lor-coded fro nt panel s, and
con venient ly grouped contro ls
that speed up and si mp lify
ope ration. All thre e mode ls are
aimed at indust rial, commer­
cia l, and consumer serv ice ap­
plicat ions. The scopes are also
su itable for cos t -co nscious
prod uc t io n t estin g ap plica­
tions which usually do not re­
quire extreme ly w ide ba nd­
widths.

The Model 532 at $995 (in­
cluding probes) is a dua l-trace
3D-MHz sco pe with 11.7 ns rise
t ime and a bui lt -in de lay lin e for
lead ing edge viewing of fast
rise t ime pulses. Among it s
many feat ures-is a ful l-ti me 4x
expansion tha t al lows any por­
t ion of a pu lse train up to 40 full
d ivisions long to be viewed
without the use of a mult iplier.
Well su ited fo r logic and pulse
c ircu it app lica t ions, it is capa­
ble of testing most digital logic
clrc ults c-f ncl udj.nq m i c ro ­
processors.

The Mode l 517 is a dual t race
15-MHz sco pe wi th 5 mV/c m
sens it ivit y and reliable tr igger -

Continued on page 63

Sencore's FCS1 1 GHz counter.
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This NEW MFJ Versa Tuner II • • •

NEW, IMPROVED MFJ·9418 HAS . ..
• More inductance for wider matching range
• More flexible antenna switch
• More sensitive meter tor SWR measure­

ments down to 5 walls output

"HTENMAINOUCTANCE,11/!1

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

,--- ---- - - - -----,

Transmiller matching
capacitor. 208 pt.
1000 volt spacing.

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

Meter reads SWR
and RF watts in
2 ranges.

Efficient airwound indue­
tor gives more walls out
and less losses.

Antenna matching
capacitor. 208 pf.
1000 volt spacing.

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

A SWR and dual range wanmeter (300 and
30 watts full scale) lets you measure RF
power output for simplified tuning.

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

A new efficient airwound Inductor (12 po­
sitions) gives you less losses than a tapped
toroid for more watts out.

A 1:4 balun for balanced lines. 1000 volt
capacitor spacing. Mounting brackets for mo­
bile installations (not shown).

With the NEW MFJ Versa Tuner II you can
run your full transceiver power output - up to
300 watts RF P-Qwer ou~- and match your

I",'$, ·;a.;~1,·::e·· :i!fQ

I ..."'..t: ... ""'~ Ill·" :;':'
ANTENNA SWITCH lets you select 2
coax lines direct Dr thru tuner, wire/ba·
lanced line, dummy load.

transmitter to any feedline from 160 thru 10
Meters whether you have coax cable, balanced
line, or random wire.

You can lune out the SWR on your dipole,
inverted vee, random wire, vertical, mobile
whip, beam, quad, or whatever you have.

You can even operate all bands with just

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

Increase the usable bandwidth of your mo­
bile-whip_ by. tuning out the SWR from Inside
your car. Works great with all solid state rigs
(like the Atlas) and with all tube type rigs.

It travels well, too. Its ultra compact size
8x2x6 inches fits .easily in a smau-comer of
your suitcase.

This beautiful little tuner is housed in a
deluxe eggshell white Ten-Tee enclosure with
walnut gr.lin--..~ides .

50-239 coax connectors are provided for
transmitter input and coax fed antennas.
Quality five way binding posts are used for
the balanced line inputs (2), random wire- input
(1). and ground (1).

NEW 300 WATT MFJ VERSA TUNER II'S: SELECT FEATURES YOU NEED.
NEW MFJ·945 HAS SWR AND OUAL RANGE
WATTMETER.

$799~~tOO'
- _ !':?

S-e as MF.J.I.(1 8 llvIlns i pO$llIlIII Inten... swilell.

NEW MFJ·944 HAS 6 POSmON ANTENNA
SWITCH ON FRONT PANEL.

$7995_~~c--::-.. :_,,"-- ,
.~.::;~'- E) E) . .. G 0
. .....,,:.r .

NEW MFJ-943 MATCHES ALMOST ANYTHING
FIlOM 1.8 THRU 30 MHZ;:,' ='="~~

~~,~~~,,~IE~,~
SWRIW. ttmettr , l/llHnI swlttl. ....tlnI lncllel. 7x2Ii in.

ULTRA COMPACT 200 WATT VERSA TUNERS FOR ALL YOUR NEEDS.
MFJ·901 VERSA TUNER MATtHES ANYTlIING,
1.8 THRU 3D MHz. I
$5995@10.0 611
EtlIcienl 12 posltiofIalr IndIll:1Of
lor mi re wi ns OIl. Mllelles "poles, sees . random lIrires ,
werticllls, mobile Will,s , IIelrns, bllaneed Ines, COlli.. 200
wans RF. 1:4 balun, 5J2d in.

MFJ·90D ECONO TU NER MATCHES COAX
L1NESIRANIlOM WIRES.

Same as MfJ·901 but leu lAIn lor balueell I nt s. Tlnn
call finn andrarMIom I nes.

MFJ-16Dl 0 RANOOM WIRE TUNER FOR LONG
WIRES.

~,~~:: u, . ZOO [~:!*"D
Witts Rf output. Ml leMS hlvh 1M law Impeclances. 12 ",sl­
tlan illl!uClor. SIJ.239 eonllKlotS. 2l3x4 Inelles. Mllehes 25
10 200 ohms II 1.8 MHz. 00111 nol lune COil IiIln.

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

~;dt;;h~;a~n~ilm;;'C~lldT~LtF~a~E' ;O~:~B~B;~~~oo~t;~dcC'~~;~; ~:~~a Il1 6:~3i~.·

MFJ ENTERPRISES ~1~SI~~I~P~9:TATE, MISSISSIPPI 39762 M52



Billy L. Nielsen WB4APC
Ri. 2. Box 253£
Radcliff KY 40160

Be A Surplus Survivor
- don't get burned by a boat anchor

Table 1. Surplus dealers. Notes: 1-equipment; 2 -parts
and components; 3 - manuals and schematics.

Gadgeteers Surplus Electronics, Inc.
5300 Vine Street
Cincinnati OH 45217

A fter you have that new
Novice ticket, you

have to think about getting
on the air. Having seen the
prices of some of the new
solid state equipment, I am
going to offer another
possible route for getting
started . There are many in­
expensive allband rigs

Bary Electronics Corp.
512 Broadway
New York NY 10012

Fair Radio Sales Co. , Inc .
PO Box 1105
Lima OH45802

Edlle Electronics, Inc.
2700 Hempst ead Turnpike
Levittown NY 11756

Slep Electronics Co.
PO Box 100
Otto NC28763

Selectronics
1206 Napa Street
Philadelphia PA

G & G Radio Supply Company
75-77 Leonard Street
New York NY 10013

Columbia Elect ronics Sales
4365 West Pico Blvd.
Los Angeles CA

Arrow Sales-Chicago, Inc.
2534 South Michigan Avenue
Chicago IL60616

available at a reasonable
price in the surplus market.
In addition to being in
some cases very inexpen­
sive, th e surplus gear also
offers the new Novice a
chance for actual hands-on
experience .

When I was first licensed
as a Novice in 1958 as

1,2

1,2,3

1,2,3

1,2

1,2

1,2

1,2

1,2

KN~GHF, my first transmit­
ter was built from parts of
an old discarded television
receiver. It consisted of a
6AQS oscillator, a 6AQS
buffer, and a 6AQS final
running a whopping ten
Watts . Later, I acquired an
807 and modified the final
and the power supply to
meet the voltage require­
ment. My receiver was a
surplus ARC-S for the forty
meter band, to which I
added a volume control ,
an on -off switch, and a bfo
on-off switch . I had the.
receiver B + dropped
down from the transmitter
supply, cont ro ll ed through
a relay.

I will never forget the
thrill of my first Novice
QSO. At that time, I was
stationed near a small
town in mid-Missouri , and
my first contact was a ham
in eastern Virginia. I think
the biggest thrill was
having the satisfaction of
seeing th e home-brew
transmitter putting out a
good clean signal.

But enough of the past.
Let's take a look at what is
available in the surplus
market today. The most
popular, and the most con­
verted, is the old ARC-S
equipment. There have
been numerous articles
written in amateur radio
publications, so I will not
go into any elaborate con-

versions. The ARC-S sets
are still available from
surplus dealers at a price
range of $18 to $20 for the
rec eivers and $14 to $16 for
the transmitters. An added
extra is the use of an ARC-S
for the station vfo, and the
low-frequency receivers
can be modified into
Q-Sers.

Another old favorite was
the Navy '..:J:L:S series of
receivers and transmitters.
Quite a few conversions
have been written on both
sections of this old set ,
both separately and as a
complete station. A unit
currently beingadvertised
by Fair Radio Sales Com­
pany which shows promise
for the more advanced
builder/conversionist or ex­
perimenter is the RT­
380/AR or the old Collins
Moael18S4 transceiver.

I would like to point out
one thing to beware of in
selecting a piece of surplus
equipment. Unless one has
access to a 400-cycle
power source, do not con­
sider any of the autotune
units without bei ng pre­
pared to perform some ex­
tensive modifications.
Otherwise, the only thing
to remember is that almost
all of the military equip­
ment was designed to oper­
ate from a 24 -volt dc
source, and, in many cases ,
the high voltage supply
was a separate unit. With a
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few excepti on s, the tube
I in eu p co ns is ted o f a
number of t w el v e-vol t
tubes in a se ries-pa ra lle l
arrangement. A st udy o f
th e set dia gram w ill reveal
w het her or not si x-vol t
tubes ma y be subst it uted
and th e heater st ring run
from twe lve v o l t s. Th e
plate, scr een , and bias sup­
pl y ca n be built f ro m a
di scarded TV set. I have
f ound man y a discard ed
TV set which contained a

good husky power trans­
for me r, as well as a choke
and som e tubes. It should
be noti ced that th e TV
power tran sformer was
designed to furnish fila­
ment voltag e fo r ten to fif­
teen tubes plus t he high
vo l t age for the vari ous
t ubes.

W he n converting su r­
plu s e q u i p me n t, it is
always advi sable to obtain
and st udy thoroughly t he
sch ematic diagram . In thi s

w a y, a better und er­
standing of what is being
done in th e conversion is
acquired . Although many
of the original manuals
have long been out of
print, schematic diagram s
of most of the useful sets
are available from CQ
Magazine as well as Editors
and Engineers (Howard
Sams and Co., lnc., In ­
dianapolis IN). Back issues
of Co, 73, and QST also
ha ve many schematics as

w el l as conversion articles
on ju st about anything wor­
thy of conversion . A list of
some of the surplus dealers
as well as sources for
technical manuals is in­
cluded in Table 1 for your
information . , will also
make my library available
for those who run into dif­
ficulty or need informa­
tion . Please include a self­
addressed stamped enve­
lope w it h your requ est.
Happy hamming.•

Trip/ett's Mode/ 3300 DVOM.

I New Products
blinking display and a low­
battery warning is in cluded . Dc
polarity is automatic w ith in­
di cation directly on the readout
display.

Single-selector sw itch ranges
include: .2-600 V de; .2-600 V ac
(60 Hz) w il h 10 meg ohm/100
picofarad input impedance on
all ac ranges; Low-Power (200
mV FS) 0-2 megohms wi t h zero
adjust -for lead res istance; Hi­
Power (2 .V FS) 0-20 meg ohms;
ac and dc mill iammeter read s
0-200 rnA. Typical dc accuracy
is .5% of reading .

Full details on the new Mod el
3300 DVOM and its complete
line of accessories-may be ob­
tained by cont ac t ing Triplett
Corporation , Bluffton OH
45817; (419)-358-5015.

Continued on page 11

NEW MOBILE DISGUISE
ANT ENNAS AVA ILABL E

FROM ANTENNA
INCORPORATED

- -Antenna Incorporated has in­
troduced a new line of Mobile
Disguise Antennas that are
vis ually indistinguishable from
standard broadcast antennas.
These antennas are for the
gro wing -Jand mobile two-way
business radio market.

The Mobi le Disguise Anten­
nas are available in two mount­
ing configurations: Ford style
or standard universal cowl
mount, for either the single
band or combination AM /FM
land mobile models. A spe cial
matching harness is included
with either model.

Offered in three frequency
ranges, 25-54 MHz, 130-174
MHz, and 406-512 MHz, Ihe
Disguise Antennas are fa ctory
tuned to the frequency the
customer specifies. Maximum
power is over 150 Watts for the
single-band model, o r 100
W at t s for the combination
AM/FM land mobile model. The
radiation pattern is essent ially
omnidirectional, dependent on

measurements.
Engineered and designed for

fast, reliable operation w it h
minimal training or famili ari za­
tion, the new line of Hickok
scopes is currently in stock at
Hickok distributors throughout
the country.

The Hic ko k Electrical lnstru­
ment Company, 10514 Dupont
Ave., Cleveland OH 44108;
(216)-541-8060.

NEW MODEL 3300 HAND-SIZE
3% DIGIT DVOM FROM ­
TRIPLETT HAS BETTER

READABIL ITY, ACCURACY,
AND BATTERY LIFE

The new 3% digit Model 3300
dig ita l YOM just introduced by
th e Triplett Corporation fea ­
tures an easi ly read .3" high
digit LED readout d isplay with "---..
polarity indication, .5% ac ­
curacy , and low power-Ohms.
Th e fi ve-function, 22-range
Model 3300 offers complete
portabilit y w i t h precision _
measurement capability , and
sells for only $175, complete
w ith long-life nicad batteries
and ac ada pter /charger plu s
te st probes wi th safety boot s.

It is onl y 3" wide by 5-3/8"
long by 1-3/8" deep. Ideal for
test ben ch or f ield use, for cir­
cuit testing, design work, pro­
duction line checks, industrial
maintenance, and general-pur­
pose applications.

A snap-in Battery-Pact w ith
the ni cad batteries and ac
adapter/charger recharges
separately or w it hin the tester.

The Triplett Model 3300 is a
safety-conscious design wit h
no exposed metal parts and it
includes a high energy 2 A, 600
V fuse for ample overload pro­
tection. A fused probe provides
for both high-energy and
normal-use circuit protection.
The molded gra y high impact
thermoplastic case with a non­
slip finger t read fini sh offers
structural strength , ligh t
weight, and professional in­
strumentation styling.

Overrange is indicated by a

and t roubleshoot ing of most
digital log ic c ircuit s.

The Model 515 offers mo st of
th e featu res of the Mode l 517 in
a lower-priced ($495 including
probe), single-trace version
we ll suite d to industrial and
consumer serv ic ing as well as
laboratory and educat ional ap­
plications. TV sync separators
are bu il t in for easy locking to
complex TV video wave fo rms
at any sweep speed and, like
the Model 517, it provides x-y
op eration f o r vec t o rsco pe

from page 60

ing up to 30 MHz. Priced at $695
(inc lud ing probes), the Model
517 features automatic sel ec­
tion of chopped or alternate
operation in dua l-t race mod e
depending on sweep sp eed
select ed. Com plete w ith
algebraic sum and difference
capability as well as TV line
and frame sync circuits, t he
Model 517 is ideal for TV , VCR,
audio, and video maintenance
and repair as wel l as design
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Tracking
the Wild Turkey

-OF tips

Mike Naruta WA8 BHR
4466 Burtch Rd.
Nor th Street M148049

H O W wo uld yo u like to
fi nd that re pe a te r

jamm er?Maybe you're in a
sma ll boat. The co mpass
tell s you in whi ch di rect ion
you are po inting , but not

your location . Perhaps yo u secret in using directional
wa nt to re ject sta t ions ante nnas for d irection-
fro m one d irect ion and finding is not using the
listen to anot her direct ion. peak response, but rather
O r mayb e yo u just want to the nu lls. It is much eas ier
know if th at t ransmitte r is to hear th e diffe rence be­
rea lly whe re he says he is. tween a sma ll signa l a nd no
How do you do it ? signal than it is between a

We ll, the simples t type larg e signal and a larger .
of d irect ion al syste m is " signal.
using a direct ional ante n- A better ante nna would
na. The half-wave d ipole be th e common " loo p"
anten na has rather broad ante n na. I f th e c i r -
pe a ks. See Fig. 1 . The cumfere nce of the loo p is

about o ne wavelength , the
pattern is simila r to the
d ipole: The pe ak s a re per­
pe ndicu la r to the p la ne of
the loo p. If th e loop is a
sma ll pa rt of a wave len gth ,
the patte rn changes: The
loop's strongest reception

is in t he -d irect to n of the
p lan e of t he loo p. See Fig.
2. This occ urs becau se the
ant enna operates on the
d iffere nce in stre ngths be­
twee n o ne side of th e loo p
and the ot he r.

The loo p antenna ca n be
improved wit h th e add it io n
of a ferrite core, as is used
in the com mon pocket
transistor radio. The ba sic
broadcast tra nsistor radio
is a very sensit ive direc­
tion-fi nd ing device. At one
New Year's Eve party, my
friend s. had a tra nsmitter
hu n t u si ng pocket Be
radios. The technician of
the group ha d bu ilt a ve ry
sma ll osc illator, less tha n
ha lf a cub ic inc h. We took

W hy no t tryou t thi s strange-looking d irect ion-finding
device ?
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Fig. 3.

RECE IVER
INPU T

F IX ED I.DOP 2

MOVABL E COIL
WITH POI NT ER

Fig. 4.

"CO", t;ECTI NG CABLE

oc ean lo cati ng syste m,
ome ga uses the VLF band
(10 to 14 kH z). With o nly
e ightstat ions a nd th e ad­
vantage of VLF, it cov ers
the wo rld . Using a nice ,
lon g w ave length, om eg a
devi ces a na lyze th e ph ase
diffe re nce of signa ls be ing
rece ived .

The military uses " sta­
tio nary" sa te ll ite s fo r a

' h'l gh band posit io n-findi ng
system . The recei ve r isvery
acc urate . You can march
around t he wo rld wlth a Iit­
. Ie box on your b a ck ,
a lways knowing exac t ly
where yo u are.

If yo u wo uld like to ex­
perim ent w it h d irect ion­
f inding" tryout a loop
antenna. They are not hard
to make . Just make sure
that wit h a shie lded loop,
y o u d on 't c lo s e th e
shie ld ing e nt ire ly; le a ve a
sma ll gap at the top or yo u
wo n't hear anythin g. A
shie lded loop red uces e lec­
t rosta t ic noi se and in·
creases acc uracy. W hen
using the loop for receiv­
ing, yo u may f ind it mor e
convenient to tun e the null
to redu ce Q RM from a n­
ot he r st at ion, ra th er tha n
try to peak o n the desired
stat ion.

On VH F yo u m ight want
to try a quad antenn a . I

- TRUE BE ARING

beam is pointing north. A
VOR navigat ion receiver
times the interva l between
the sync pulse a nd t he
recepti on of the "search­
light" beam . This syst em
te lls the pilo t whic h " rad i­
a l" he is on . Note t he d if­
fe re nce between ADF a nd
VO R: ADF tell s the pilo t
which di rection t he sta t io n
is w ith respect to his craft .
VO R te lls th e pilot wh ic h
direct ion he is with respect
to t he st a tion.

Anothe r me thod of fin d­
ing yourself is loran. If we
know th a t two stations
transmit a pulse at the
same tim e, we can t ime the
d ifference be twee n th eir
arrival times at our loca­
tion, th ereby learning our
relat ive posit ion between
the two statio ns . If we
rece ive the pulses from the
two stat ions at exact ly the
same time, we know that
we are e q ua lly d istant from
both stati on s. See Fig. 7,
ship X. If we find st at ion A's
pul se arri ving before sta­
t ion B's. we know th at
we're somewhere between
the centerline and stat ion
A. See Fig. 7, shi p Y. By
using at least three loran
sta t io ns (see Fig. 8), we can
fi nd our p os it ion . Lik e
VO R, lor an te lls us o ur
posi t ion , bu t not w ha t
direction we are fa cing.
Loran operates o n four fre­
qu e nci e s, 1 750, 1850, 1900 ,
a n d 1 9 50 k Hz , w it h
40-microsecond pulses oc­
cur ring about 25 t im es
each second . It's q uite a
rac ket , as anyo ne who has
list en ed to th e 160 meter
band can tell yo u .

Som ewh at sim ilar to
loran is the ome ga system .
O rgina lly des igned as a n

_ f AL SE BEAR lfIo G

outside th e ai rc ra ft, the
loo p ca n be brought ins ide
and fo o led into t hinking it
is st ill ou tside. A goniome­
ter is a se t o f fixe d loo ps
that recei ves the signal and
brin gs it insid e t he instru­
ment. Inside, a no t he r loo p
responds just as if it were
o uts ide. See Fig. 4. The in­
strume nt and lea ds must
be we ll s h ie ld e d . Ju st
attac h a poi nte r to the
movable co il a nd yo u have
only one moving ele me nt.
Use d pr ima rily fo r 90 to
1800 kHz, it p rov ides a
go od system fo r indicating
the direction of a stat ion .
You ca n fly " to" a station
or "away from " a stat ion,
To find yo ur position , or
the posit ion of a transmi t­
te r, you need anot her " f ix."
See Fig. 5.

Anot her ai rcraft naviga­
t io n sy ste m is VO R. It
s t a n d s f or VH F Om n i
Range and is transm itt ed
from 108 to 118 MHz . To
ge t an idea of how VOR
wo rks, tr y visua lizi ng a
ligh t hou se . Pic ture th e
beam as it sweeps around.
Imagine t hat whe never t he
light bea m po ints exactly
no r t h , t he lig h t h o use
so unds its fo ghorn . If yo u
we re on a boa t, and you
kne w th e ti me it took th e
beam to go around com ­
ple te ly, you co u ld deter­
mine w hich d irection you
were from the light ho use
just by wa it ing un til t he
fo gho r n s o u n d e d an d
counting th e tim e until yo u
sa w the fla sh of th e light .
See Fig. 6. Thi s is ju st how it
wo rks in VO R. The s igna l is
transmitted as if it wer e
rot ating ve ry fast. An om­
nidirect ion a l pulse is
t r a ns m it t e d w h e n t h e

CURR EN TS CANCE L

Fig. 2.
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turns hid ing t he osci llator
and tra cking it down with
th e radios. It didn't take
long to find th e oscilla tor
in th e most unlikel y places,
and it was great fun.

Many yea rs ago, some
guy didn't like turning t he
loop a ro und constant ly, so
he f igured out a way to
motorize it. By ta king the
output of the receiver,
amp lifying it, an d feed ing
it to a motor connec ted to
the loop, th e loop would
keep t u rn ing u nti l th e
signa l dropped off, at the
nul l. If yo u added so me
kind of posi tion-indi catin g
device to the antenna, such
as a sensly n, the antenna
could be q uite a di stanc e
from t he operator .

The re is a probl em with
t h is sy st e m . The loop
antenna is bidirecti onal , a
figu re e ight patte rn . That
mea ns there are two peaks
a nd two null s which it can
lo c k o nt o . Howe ver, by
adding another antenna, a
ve rt ica l thi s t ime, and com­
bining t he signa ls properly,
a ca rd io id pattern with one
sha rp nu ll is produced . See
Fig. 3. No w o ur syste m
a utoma t ica lly po int s in th e
proper dir ect ion and in­
d icate s whe re the sta t io n
is. Indeed, AD F(Auto mat ic
D ir e ct ion -Fin d ing) or
" Rad io Compass" has been
used on airc raft and ships
for many years.

If you don't want a loo p
ante nna spinning around
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Fig. 5.

+
HOR"
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Fig. 6.

saw a folding quad for 2
met er T-hu nts made f rom a
TV antenna. The fo ldout
ele me nts are used for
horizo nta l spreaders, w ith
fi xed vert ical spreaders fi t­
ted in to hol es drill ed in th e
boom.

For transm itter hunt s,
t he loop is pretty slow. If
you are trying to locate a
repeater kerchunker, in th e
second or tw o it tak es you
to ro tate t he loop, he is
gone. W hi le working at a
busi ness rad io sho p in
Ca l i f o r ni a, t hey wer e
hav ing troub le w ith th eir
rad ios disapp earing from
custome rs' vehicle s. After
the t heft, th e custom ers
wo uld be hi t with all sor ts
of ja mming. The so lut ion
was t he st range-loo k ing
dev ice shown in t he photo.
The big circ u lar pl ate is
alum inum. Two qua rter­
wave vert ical ante nnas are
exact ly 1/2 of a wavelength
apart . Thi s gives a figure
eight w ith sharp null s. To
catch the short transmis-

liNE OF -cs
POSS IBL E POSITIO"

sions, the disk is spun
about three times a second
by an elect ri c motor on the
fr ame below. The fee d l ine
from the ant enna array
runs down a water pipe
shaft, term inat ing in a BNC
connecto r, but the outer
shell is not t ightened, pro­
vid ing an excellent rotating
co ntac t.

At the edge of the d isk is
a bl o c k w i t h a sm a l l
magnet . On t he p lywood
base under t he path o f th e
magnet is a reed relay,
Wh en th e ma gnet passes
the reed relay, it cl oses to
give a reference pulse in­
dicat ing t hat the antenna is
po in t ing st ra ight ahead .
Now th e cl eve r part. Using
an oscilloscope, the ver­
t ica l amp l if ier is fe d f rom
t he rece iver just before t he
l im i ter. The ho r iz on t al
sweep is set to approx­
imately t he amount of t ime
it t akes t he di sk to make .
one revolu tion. The reed
relay sets off th e sync ci r­
cui t. On th e sco pe displ ay,

th e nu ll is a d ip in t he trace.
If the nu ll oc curs right at
t he sta rt of t he trace, you
know t he source is d irect ly
ahead. If the nu l l is one
quarter of th e horizon tal
distance across the trace,
the transmitter is to the
rig ht or left of yo u. Since
the array is revolv ing so
fast, it only takes a fr act io n
of a second to get a b ear­
ing. In th e t im e it takes to
key up the repeater, yo u
ca n get a f ix on t he
tr ansmitter. (Don't forget
to do yo ur t ra nsmitte r
hunt ing on t he input' fre ­
qu ency of the repeater .)

If yo u don 't wa nt to

YOIJ SEE
THE LIG HT

bu i ld it yo urself , manuf ac­
tu rer s offer ready-bu i I t
direction-f inders. l -Tronics
of Santa Barbara CA has
several models, starting in
the $135 pri ce cl ass.

There are other forms of
direct ion -find ing and posi­
t ion-locat ing. Rem ember,
d ir ect ion -f in d ing usua lly
depends on some type of
antenna array. Position lo­
cation can use direction­
fi ndi ng 'techn iq ues. bu t
of ten exam ines some char­
acterist ic of transm i t t ed
signal. You can sta rt out in
dire ction-fi nd ing w it h ju st
a simple loop antenna.
Give it a t ry . It' s f un.•

LINE Or X '$
POSSIBL E
POSITI ONS

Fig. 7.
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The BIATBKIT®BW.8
...il works Ihe world on a couple of walls!

-,
I
I
I
I
I
I
I

Gent lemen. please send me my free Heath k:it Catalog .
I am not on your mailing list .

Catalogs also available a t the SO-Heathkit Electronic
Ce nte rs cocat-tc-eecet (un its of Schl u mbe rq er Products
Corp. ) wh e re Heath kit products a re disp layed . sold .
a nd serviced. Retail prices on some prod uct s may be
slightly hi g he r. Se e your phon e boo k wh ite pages.

Why don't you take up the challenge? Build a n HW-8 kit , then
join the gro wi ng ran ks of ou ts ta nd ing Q RP operators , li ke
Norm, who a re proving you really can work the World on a
couple of watts!

'Price i s mail ord@r. r .O.B. Be nton Harbor. MI. Prices a fld s pectdlco t ton s subject to
cha n ge w ithout noli ce .

!'BEE Heathkit Catalog,---------------
I
~

He ath Co mpa ny
HEATH Dept 011-4 50 H5

I . - 8 enlon Harbor,
• • MI 49022

I
II Name _

I Add ress _

I City State I
I AM-375 Zip II J

In 1977 Nor m North. WAID3R. was assig ned to Thul e .
Greenland . With him went his Heath HW.7. a di po le a n ­
te nna. and a goaL . .work all 50 states!
Norm fai led! But what he did accomplish in three months'
time, with his HW-7 and the call OXSAB. is nothing short
of amazing! Worked.: 41 states, 30 countries. including a
PY4 in Bela Horizonte . Brazil. and First Place, High-Ba nd
CW Greenland. in the '77 ARRL Int ernational DX Compe­
tition! Q uite a record!
In Norm's words: "I honestly believe that I could ha ve
worked a ll s tates and perhaps DXCC if I had stayed in the
Arctic a bit longer.This is quite a tribute to that li ttl e rig .. :'
We 'd agree , and we bet Norm would have done even bet .
ter ha d he been using a new Heath HW-8! Why? Because
OUT e ngineers fe lt they could give you a much finer QRP
rig than the HW·7. One with better sensitivity. lower hum
a nd noi se figures. an RF gain control. sharper preselector,
switcha ble sel ectivity. more bands to operate . and even a
bit mo re power!
The y succeeded in a big way! And the result of the ir
efforts is a tru ly superb CW transcei ve r for the Q RP
operator that costs just $129.9S*.. . the Hea th kit HW-8!

67



William Vissers K4KI
124 5 S. Orlando A ve.
Cocoa Beach FL 32931

High Q Antennas
-stop worrying about swr

W hen a f riend of mine
o nce pr oud ly to ld

me that his ord inary e ighty
meter dipole ha d a band-edge
swr of abo ut 1.8 :1, instead of
congratu lating him, I said,
"Oh , isn' t t hat to o bad. "
Well, he almos t fl ipp ed . But
after we started to ta lk a bit
abo ut a nte nna losses, his
prid e turned to cons terna­
tion. Act ually, h is antenna
was an inverted V, qui te low,
with t he ends abo ut seven
feet fro m th e grou nd . Th ere
were eno ugh tr ees and bushes
nearby to pro vide losses.
And, in additio n, th e gro und
was sandy, so there were
losses fro m that , to o.

When th e sam e ante nna
was later relo ca ted with a
better overall height, without
nearby trees and bu sh es, sure,
his swr went u p, bu t so d id
the o vera ll anten na per fo r­
mance.

Altho ugh I am in favor of
special antennas, such as the
parallel stu b dou ble bazooka,
disco nes, bo w t ies, and others
tha t can lower swr becau se of
th eir basic bro adband cha rac­
te rist ics, I am co ncerned at
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low swr in an ordinary dipo le.
It generally means high losses.
So ta ke a goo d look at lossy
o bjects near yo ur anten na
tha t might be causing prob­
lems. Although any object
near an antenna can induce
bot h res istive losses and a
cha nge in t he antenna reav
ta nce and 0, to simplify
thinking, I will disregard such
cha nges in reac ta nce for t wo
reaso ns. First, a cha nge in
a ntenna reacta nce is not a
powe r lo ss, and, seco nd, it
would be a lmost impossible
to predict such reactan ce
cha nges in an amateur a nten­
na syst em.

And that is why I tho ught
it wou ld be both in tere st ing
and usefu l to expand some
basic ante nna th eory into a
presen ta t ion th at will relate
a ntenna resistance, 0, and
swr, The graph ical presen ta­
t ion a llo ws for easy under­
sta nding witho ut having to
de lve thro ugh pages and pages
of comp licated mat hemat ics
t hat too oft en o bscure what
o ne is rea lly tr ying to say.
Radio amateurs co me fro m
a ll wal ks of life, a nd the high

math e matics of the specia list
can a nd alway s should be
boiled down to a level where
they are easily unders to od by
a ll of us. _'.

Now th at I've decr ied high
math, and also to prove my
point, I' ll sho w how simp le,
easily understood and ex-

. . plained calculat io ns win h,
used for tho se who want to
do a bit of figuring on th eir
o wn. Specific calcula tions
will be shown for tho se who
have rf br idges and wou ld Iike
to translate th eir measure­
ments in to useful inform a­
t ion. My calculat io ns will
sho w rf bridge measuremen ts
ca n easily be transla ted into
swr and Q. And, by sho wing
how the cur ves were der ived,
you shou ld understand th em
a bit better .

Condit ions and Stip ulatio ns

In order to keep the basic
math and co nce pts as simp le
as po ssible and ye t no t lose
th e overall concept of the
presentation, th e fo llowing
condit ions and st ipulatio ns
ar e made.

1. A basic eighty meter

dipo le, reso na nt at 3.7 5 MHz,'-'w ill be used as refere nce. Its
cha racterist ics will be de­
scr ibed as a simple ser ies
circu it with R be ing the an­
tenna resista nce at reson ance.
Th e antenna indu ct ive reac­
t ance will be shown as Xj ,
a nd th e capaciti ve reactance
wilI be sho wn as Xc.

2 It will be assumed t hat
t he antenna reson a nt resis­
tance witl stay the sa me over
the entire band. It does vary
to '. so me degree, but th is
assumpt ion is quite common
in simplifi ed ant en na ana lysis.

3. The swr values will be
sho wn fo r the band-end co n­
dit ion of 3.5 MHz. The values
of swr at 4 .0 MHz, if calcu­
lated, wou ld be fo und to be
slight ly lo wer , but this in no
way inva lidates the aim of
und ersta nding concepts.

4. Q is designated as an­
t e n na ind uctive reactance
divided by antenna resistance
at the reso nant frequency,
which, as I said, was chosen
to be 3.75 MHz.

5. A feed line impedance
of fifty Ohms will be used for
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4.38 :1. If the ant enna resis­
tance was to drop even lower,
the swr wou ld increa se.

Altho ugh the factors of Q
and ante nna resistance are
not readily co nt ro llable in an
ordinary dipo le ante nna , it
clearly shows tha t differing
antenna systems can sho w
diff ering values of swr. In
addit ion, you know that
an t enna resistance among
other th ings fs--ncpcnde nt
upo n height. This is why it is
impo ssible to make any broad

.... $ encrali zat ions abou t swr.
That' s all th e mor e reason it
should be more thoroughly
und erstood. __"

On Fig. 1, you can, as a
-matter of int erest, connect
the points of minimum swr
for the vario us Q curves and
see how minim um swr relates
to Q and antenna resistance.
As a fur the r interes t ing item,
I' ll say now and lat er sho w
that , at all of these po ints of
min imum swr, the antenna
impedance at th e band end of
3.5 MHz is fif ty Ohms . And
this value of impedance is the
same numer ical value o f t he
feed line which I had esta b­
lished as fif ty Ohms as the
reference. But it is very neces­
sary to say num er ical value,
as the antenna impedanc e, as
you shall see, is a co mplex
quant ity made of resistance
and react ance. It is only at
the reson ant f requency that
the ante nna ever looks like a
pure resistance.

If, for exa mple, yo u took

The Grap hs

And no w to look at wha t
the curves tel l. Fig. 1 is a plot
of antenna resistance versus­
swr fo r five different values
of O. Th e curves are shown
for the band end of 3.5 MHL
One thing is immediately
appa rent - the lower the 0 ,
the lower the swr, and the
higher the antenna losses.
You also see that, for a
spec ific value of antenna 0,
th ere is on e value of an tenna
r esista nce . tha t gives the
lowest possible va lue of swr.
And yo u also see that two
di ff e r e n t a n t en nas bo th
having the same value of 0
can have differi ng values of
swr. To show th is po int , I' ll
pick off some values from th e
Q-eq ua ls-15 curve. At an
ante nna resistance of 44
Ohms, yo u have an swr of
5.6 :1. But, if the antenna
resista nce dro ps to 21.7 5
Ohms, the swr drops to

calculations can be used to
di fferenti ate between useful
radiat ion resistan ce and use­
less loss resistance, such an
analysis is far beyond the
sco pe of this ar ticle. To
emphasize the desirabi lity of
keeping losses down, don 't
worry abo ut a high swr. It
means tha t, if yo ur antenna
resona tes properly at yo ur
cente r frequ ency, your band­
end swr just shouldn 't worry
you. But if it 's low, yo u had
better start loo king at what
the causes are .

high swr can cause excessive
voltages and currents to be
deve loped in yo ur tran s­
mitter. So low swr doe s have
advantages. But, if you r low
swr is obta ined by a lossy
antenna syste m, yo u haven 't
gained anything. You are
actually losing some of yo ur
powe r to trees , bushes, roofs ,
or what have yo u. So low swr
isn't a lways the blessing yo u
might have tho ught it to be.

You know tha t Q in a
tuned series circu it is both a
figure of merit and also a
fu nctio n of selectivity. Also,
briefly, the lower the Q, the
less the select ivity. If you
th ink of the Q of an ant enna
circuit, yo u realize that the
ante nna resistan ce is not just
a loss resistan ce. The antenna
resistan ce is made up of two
compone nts: a radiation
resistance, which is desirable,
and a loss resistance, which is
undesirable. Like a tuned
circuit, the lo wer th e resis­
tan ce, the higher the 0, and
the higher the Q, the higher
the se lectivity. High selec­
tivit y means a high swr. So
basically, the higher the Q,
the higher the swr. And, all
things being equal, th e higher
the 0, the less yo ur lo sses, and
the mo re efficie nt yo ur an­
tenna is. Anten na losses fro m
outside sources are co upled
into your anten na just Iike
t he resistance that can be
cou pled into a tu ned circuit.
Altho ugh com plicat ed engi­
neering measurements and

Losses and Swr
If yo u could conven ient ly

neglect ant enna losses, you
would realize that a low swr
antenna has several advan­
tages. Low swr means that
the loss in yo ur feedline is a
bit less fo r the same power
transmit ted at a high swr.
Lo w ante nna swr also means
th at it is much easier to
match your transmitter which
is designed fo r a 50-Ohm load
into yo ur 50-Ohm antenna
feed syste m. And, if your
transmitter do es not have
good match ing capa bility at
high swr loads, thi s can mean,
in some cases, lowered equip­
men t effici ency. And, also, a

the Q curves, Q equals 5 to Q
equals 25, shown. Fift y Oh ms
was cho sen, as that is the
value of fee dline impe dance
used by most amateurs. How­
ever, an additional curve will
be shown for a specif ic st ipu­
lated antenna to show how
swr can vary with feed line
imp edance for a given aerial.
The specifi c antenna will be
the same as the one chose n
for the calcu lations, namely
one of 44 Ohm s resistance
with a Q of 15, which mea ns
an antenna with a resistance
of 44 Ohms and a capacitive
reactance of 91 Oh ms a t 3.5
MHz. By using a specif ic an­
tenn a with numerica l values,
it will be very simple to show
how rf bridge an tenna mea­
sure ments can be t ranslated
into swr and 0 later o n.
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Fig. 5.

ind uctiv e r ea ctance wi ll
decrease to : Xj = (660) (3.5
MHz/3.75 MHz) = 616 O hm, .

And the capac it ive reac­
tance will increase to : Xc :::
(660) (3.75 MHz/3.5 MHz) =
707 Ohms,

And the difference eq uals:
707 - 616 = 91 Ohm, capaci­
tive reac ta nce.

So the antenna at 3.5 MHz
will look like Fig. 5.

The absolu te value of
antenna impedance will be
equa l to Z:

Z = J R2 + X2 = J44 2 + 912

= 101 Ohms.

The swr is ca lculated fro m
t he basic eq uatio n: swr = (IZa
+ Zel + IZa - lcl) 1(lZa + Zel
- IZa . Zcl) , where Za is t he
antenna imp edan ce and Zc is
t he fee dline impedance . The
notatio n I actually mean s

R + X as yo u shall see
when yo u pu t act ual numer i­
cal figures in. Th e specif ic
value of antenna im peda nce
will be: Za = 44 R and 91 X. I
have identified the fou r parts
of the swr eq uat ion as (1),
(2), (3), and (4), a, follow"
to ma ke t he ca lculatio ns
easy : (1) IZa + l cl ; (2) IZa ­
Zcl; (3) Il a + lei ; an d (4)
IZa - Zel. So (1) equal, Za +
Zc, and Zc, th e feedline, is
50 R. (1) of the swr equat ion
= 144R . 91 X + 50 R I = 194 R
- 91 xl. Th i, equal,

_.v'942 + 91 L 130.8.
And, also, (1) equal, (3).

Now, i f yo u put in figures
for ite m, (2) and (4 ) of the
swr eq uati on, yo u see that (2)
= (4) = IZa . lei = 1(44 R ­
91X) - 50 R 1 = 1-6R - 9 1X I.
Eval uati~! yo u see that th is
eq ua l, 6 2 + 912, which
eq ual , 91.2 = (2) = (4 ).

Now, putti ng (1), (2) , (3),
and (4) in t he swr eq uat ion
together, you see th at swr ::::
[ (1) + (2)J/ [(3) - (4) J =
(130.8 + 91.2)/(130.8 - 91. 2)
= 222139.6 = swr = 5.6 at 3. 5
MHz.

So yo u ,ee th at it really
isn 't di fficu lt to ca lculat e swr
if you know th e resistance

wo uld be fa r more praise­
wor thy. Get off t he low swr
kick, a nd t h in k about
high Q an d antenna effi­
cien cy. You'll find it pays
off. High swr can be handled
by means of a simple antenna
coupler or matchbox, if your
t ransmitter doesn 't load o ut
properly without one. Or , as I
mentioned, specialized anten­
nas designed to give broad­
band perfo rmance, such as
t h e parallel 'tub dou ble
bazooka (August , 19 77 , 73
Magazine), t he disco ne, or th e
bow t ic, can be utilized. Th e
curve of Fig. 3 is impo rtant in
that it shows the relationship
of swr to fee dllne imp ed ance
for a specif ic antenna. Th e
a nte nna valu es chos en are 44
Ohms resistance and a Q of
15. Th is means a band -end
impedance of 44 Ohms resis­
tanc e and 91 Ohm s capacitive
reac ta nce at 3.5 MHz. You
see that , at a fee dline im ped­
ance of fifty Ohm" th e swr is
5.6:1. But , if a fee dline
impe dance of 600 Ohms -,I
used, the swr goes up to
13.95:1. And yet th e antenna
is the same in both cases . This
sho ws one ot her variable-dra t ­
can affect your swr value .

It is ho ped that these
ob servations will lead to a
better understanding of why
a dipol e often acts as it does
and also that th ey will en­
co urage th e exp.erimenta t ion
th at is really a fun thing in
our fascinati ng hobby of ama­
teur radio.

Fig. 4.

Calculat ions

Let 's first dr aw a simple
dipole antenna at resonance
at 3.75 MHz and represent it
as t he series circuit of Fig. 4.
If yo u assume a resistance of
44 Ohm, and a Q of 15, it is
easy to calc ulate th e induc­
tive and capacit ive reactance
in Ohms: Xl = Xc = Q -R =
(15)(44 ) = 660 Ohms.

Now, if yo u tune t he
ante nna to 3 .5 MHz, th e

ANT[ N NA , Q - I ~ . R_ 4 4 0 " "'$
AT 3 .1"5 "HI:

I IolP [ OANCE U 3 _~ IlI H .
. 4 4 - j 9 1 0 H M S

SWR / FE[ OLI III[ I!oIP[ OANCE

Conclu sions

T h e curves them selves
show th e various interrela­
t ionships between Q, swr, a nd
a ntenna resistance along wit h
t he concept o f a minimum
swr. It is now clear th at a low
swr on a n ordinary dipole
means a lossy ante nna sys­
tem, and also that a low swr
is really not something to be
pro ud of . A high-Q antenna

high Q-curve, the anten na is
predo mina ntly reactive. It
a lso te lls that, if you want to
ma ke any meaningful ante nna
measur ements, you will need
a br idge th at can measure
bot h R and X. A bridge tha t
will o nly measur e the abso­
lute quantity Z can very
easily lead to erro neo us co n­
elusions. But simp le rf bridge,
to measure R and X can be
easily buil t or obtained com­
merci ally. Th ere is no th ing
more co nduci ve to learning
about antennas th an makin g
you r own measu rements and
calcula t ions and analyzing the
resu lts.

R X Q swr Z
10 4& 99 35.47 9.90 50
15 4 7.70 23. 03 6.51 50
20 45.8 25 16. 59 4.79 50
25 43.3 12.54 3. 73 50
30 40 9.65 3.00 50
3 5 35.7 1 7.38 2.45 50
40 30 5.43 2.00 50
45 2 1. 79 3.50 1.60 50

~O O H M
F[ [ OL I N[

-'

"

2 :1

10 :1

TYPI C II.L ANTENN A
C"05[ N FOR

% CALCU L ATIONS
:l' 8 1..

Fig. 3.

10 0 200 3 00 4 00 5 00 6 00

F[ EOLI NE I MP [OAIOCE 110 OH M S

t he poi nt of minimum swr on
t he Q-equal, ·1 5 curve and
measur ed the impedance at
3.5 MHz, you wo uld f ind it
to be equ al to R equal, 21.75
Ohm, and X equal, 45 .1
O hms ca pacitive reactance.
Th e absolute value of the
impedance Z equals:

v'R2 + X2 equals

v'21.7 52 + 4 5.12
equal, 50 Ohm, im pedan ce.
And you would find tha t th e
swr at thi s impedan ce wou ld
be 4.38: 1. To show th is re la­
tionship even more clearly,
Table 1 ind icate, all o f the
relevant data for diff eren t
value, of Q. Fig. 2 shows a
plo t of anten na im pedance Z
versus swr for the Q curves.

The curve, of Fig. 2 and
th e data of Table 1 tell th at,
even t hough th e im pedance is
f ifty Ohm, for th e minimum
value of swr, yo u have to
thi n k abo ut t he resistance
and reactance value s rather
than just the impedance Z. At
t he low swr, low Q, the an­
te nna has a predominantly
resis tive component. At t he

Table 1. This table shows minimum swr values of different
antennas of varying Q at the band edge of 3.5 MHz. /t
indicates how widely the values of X and R can vary, even
though the impedance looking Into the feed/lne antenna
system Is 50 Ohms (complex impedance) in each case.
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and reactance of your anten­
na at 3.5 MHz and know
what your feedl ine imped­
ance is.

Th e onl y remaining thing
to do is to sho w how yo u can
calculate th e ante nna Q. To
simpli f y things, yo u will have
s u pposedly measured the
antenna resistance as 44
Ohm s and its react ance as 91
Ohms at 3.5 MHz. By means
of the easily derived equat ion
belo w, you can, with this
information, de termine the
reactance of the ante nna at

resonance. The equatio n is as
f ol lo ws: Xl at 3.75 MHz =
[(X3.5) (3.5 MHz) (3.7 5
MHz) ] / [ (3.75 MHz + 3.5
M Hz) (3.75 MHz 3.5
MHz) ].

So Xl at reson ance = (9 1)
(3.5 ) (3.7 5) / (7.25) (.25) =
660 Ohms.

Knowing t hat , Q =X1 /R =
660/44 =15 =ant enna Q.

SO you see th at, wit h t he
inform ation given, it will be
readi ly simple to calculate
swr and ante nna Q if you
know the measured values of

Rand X.
This art icle has not taken

into account line losses, as
thi s would perhaps compli­
cate the general approac h
desired. But briefly, line
losses will decrease both swr
and Q values calculated. It is
realized th at some of the
calculations can be done by
means of Smith charts. How­
ever, as simple hand calcu­
lator s are almost in common
use by all amateurs, I felt that
the app roach used here would
show ho w to actuall y do

calculations, instead of teach­
ing th e specialized approach
of th e Smith char ts. And,
lastl y, very few amate urs
actually have Smith charts in
their possession. As the calcu­
lations are of value onl y to
those amateurs who have rf
bridges, I f el t th at th e general
approac h would give the most
informa tion to most amateu rs
reading this art icle. Math is
only- essenti al for those who
actually are going to use it. It
is not necessary to und er­
stand general principles. -

INew Products__

Continued on page 73

The Model FPS-4 features
automat ic overload and short­
c irc uit protection. The ven­
ti lated steel housing is clad
with black and white vinyl. Bot­
tom pads are also vinyl covered
to prevent scrat ches or mars on
furn iture.

Each unit is complete with in­
put power cord, on-off switch,
pilot li ght , and operating in­
stru cti ons. A terminal board on
the rear of the unit provides
easy-to-make output connec­
tions.The Staco Model FPS·4 is
backed by a gO-Day Limited
Warranty. For more informa­
ti on , contac t St aco, Incor­
porated, 301 Gaddis Boulevard,
Dayton OH 45403.~

dc and draws less than 10 rnA
of current. It is priced at $39.95
in quantities of one. An 8047-1
kit, containing t he 8047 ,
sockets, PCB, 2102 memory,
and manual, is priced at $69.95.

For additional information,
contact Curtis Elec tro Devices,
Inc., Box 4090, Mountain View
CA 94040; (415)-964-3136.

NEW BUDGET·PRICED
POWER SUPPLY FROM STACO

Staco , In corporated , of
Dayton , Ohio , a manufactu rer
of variable ac voltage controls
and de power suppl ies for
mobile elect roni c equipment,
announces the intro duction of
a new budq et-pric ed f i ltered
power supply.

Staco 's Model FPS-4 Filtered NEW VIZ RELAY·PROTECTED
Power Supp ly provides an 100,OOOQN
economical answer for oper- > _•.YOM IS HALF THE PRICE OF
ating CB radios, stereos, tap e COMPETITIVE UNITS
decks, and other automotive VIZ Test Instruments Group
equipment in the home, shop , of VIZ Mfg. Co. has added a
or off ice. new high-quality, moderat ely-

The Model FPS-4operates on y riced VOM to its line of elec­
a 120 volt ac, 60 Hz input , and tronic test inst ruments.
provides tz-vott dc output at 5.5 The WV-520B general pur-
Amps surge , 4 Amp continuous
dut y.

INTEGRATED CW MESSAGE
MEMORY MATCHES 804314

KEYERS
A one-chip message memory

contro l Ie has been introduced
by Curtis Electro Devices.
Called the 8047, this 28-pin
CMOS device requires onl y a
2102 (1K x 1 RAM) or equi valent
memory IC plus an 8043/8044 or
equivalent keyer to provide a
program set of four 32-char­
acter CW message s. Featur es
include variabl e pause repeat
and automat ic "end-of-mea ­
sage" reset.

A unique " ins ta nt -start "
(no n·f re e ru nning) message
load system allows easy and
ac curate mes sage ins ertion
wi th co mple te f reedom of
" pause" and "stop" placement.
Addit ional 2102s can be added
for almost unli mited memory
storage (message length or
quantity).

The 8047 operate s from 5 V

from page 63

vehicl e and mounting location.
VSWR is 1.5:1 or less.

The antennas feature 32"
whips made of permanen t set,
impact res istant 17- 7PH
stainless steel. High-quali ty 17'
coaxial cab les with mat ching
transformers and PL-259 con­
nectors are used to ensure
dependable performance. All
antenna connection s ar e
solderless. In-line cable con­
nectors are provid ed on AM/FM
model s for easie r install at ion
and routi ng through openings
as small as 3/8".

For further informati on on
the new Mobil e Disguise Anten­
nas for land mobile applica­
tions, contact Antenna Incor­
porated, 26301 Rich m ond
Road. Cle veland OH 44146 ;
(216)·464-7075.

The Curtis 8047 CW message memory. Staco's FPS-4 power supply.
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-adding TT con venience to your HT-1448

Don Mered ith W6L.TV
P.O. Box 3081
v en ue-a CA 93003

with lacqu er thinner. Th en I
sprayed the front layer and
all edges with a flat fast­
drying lacq uer. (A word of
caut ion here : Clean the uni t
and spray only in a well­
ventila ted area, preferab ly
out-of-doors. If you have a
pack ing box tha t makes a
good spray booth, you will
avoid the spray getting on
unprotected surfaces.) The
unit was then disassemble d
and the pad was placed in the
" sandwich." T his was re­
assembled, and all was read y
for mounting o n the HT.

I chose to wire th e gen er­
ator board to the tactile pad
befo re insta lling the uni t on
the HT-144B to facilita te as­
semb ly.

The next pro blem was de­
ter mining just exac tly where
there was su ffic ient clearanc e
for the wir ing and genera tor
board inside the HT. Aft er
po ndering and making a few
dry runs, I fo und I co uld
readily moun t the pad just
below th e speaker and the
fas te ning screws fo r the
HT-144 B circu it board. A
close inspcc'ti01'I revea led that
the generator board would
snuggle u p partially between
the HT-l44 B circuit board
and the cas e with a small
amo unt pro truding into the
battery area. With th is in
mind and' using the bezel for
a pattern, I drilled the holes
to mou nt the assembly; then
I made a cutout 1.1 inches
(2 8 cm) lo ng and 0.93 inch
(2.4 em ) wide in the HT case.
This cutout allowed the gen­
erato r board to be worked
through the case to its posi­
tion inside. (Be sure the cut­
out is or iented so that the
short side is para llel to the
lon g side of the case. Also, I
fou nd it prudent to wrap the
gene rator board with a layer
of black plast ic elect rica l tape
before pu tt ing the thing into
the unit; th is preclud es any
shor t circu its.)

After every thing was in
place, I soldered the leads
from the generato r board to
the transmitter board: black
to gro und, red to the c ircuit
side o f the power switc h, and
green to the po int where the

suggested mounting it with
do u b le -ba c ked polyfoam
tape. Being of a more con ser­
vative natu re, I decid ed to
make a bezel for it and a ttach
it with screws. Besides, 1-de­
c ided, a bezel would ma ke it
loo k more profession al and
f inished.

The bezel I mad e was lam i­
nated from three pieces of
o ne -s ixtee n t h-i nc h - t h ic k­
copper, o ne-side-glass ep~xY·
board . I fashioned the top
laye r wit h twelve cutouts to
f rame the charac ters on the

. pad. This inclu ded beveti rrg-:
and rou nding th e inside edges
of each cutout fo r be tter ap-­
pearance and f inger co mfor t
whe n dia ling.

T he second layer was just
a frame which was cut o ut to
just clear the pad with in the
cutout area. The th ird piec e
was also cut out to clear the
underside of the pad whe re
the wires from the to ne gen­
erator board are soldered.

Next, the three pieces
we re pu t toget her te rn­
porarily in seq uence and
c la m ped . A b o ut t h r ee­
sixtee nt hs of an inch (1.5
mm ) in fro m each edge at the
co rners , I dri lled a ho le to
just clear a # 3 machin e scre w.
Aft er th is was don e, I
stripped off the co pper lami­
nat e, finish sanded, and
cleaned the who le assemb ly

The instr uction shee t ac­
company ing the SME pad

spent one weekend assem­
bling t he kit. Th e instruc t ions
were very explicit and clear.
Except for o ne error (cock pit
tro ub le), the unit perfor med
very well.

Th en, of co urse, the inevi­
table followed: I had to have
a telephone tou ch to neT M
pad. After co nside ring a num­
ber of possibil ities, I fin ally
settled on a unit fro m Data
Signal. The unit was their
SME style " C OO mod el wit h
12 characte rs.

This unit uses a tactile
plastic pad and is very th in.
( In fac t, it looked so fragile, I
co nsidered returning it. as it
had no mounti ng bezel. After
writ ing Data Signal and learn­
ing that they wanted a 10%
restocking charge, I decid ed
to keep it I was assured by
them that, in spite of its
appearance, it was very dur­
ab le and reliable .)

I tried to use acoustic cou­
pling in my first attempt. but
there was co nsiderabl e d istor­
t ion present bo th on the air
and o n the scope. Rather
than rebuild the acoustic co u­
pler (after all, I did want to
use the thing befor e o ld age
set in), I decided to mount
t he pad dire ctly on the
HT-144B.

When In Doubt,
Improvise!

o

o

o

A ft er being bitte n by the
2m FM bu g, I decided

the only ant ido te was to go as
inexp ensively as possible on
the 2m band.

I purchased an HT-144B
from VHF Engineering and

Fig. 7. Expioded view of
bezel assembly .
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speaker lead runs to th e audio
lC input coupling capacitor.
(In t his rig, th e speaker dou­
bl es as the mi ke.)

I attempted to dial up t he
repeater, but it refu sed to
cooperate. Well , old-t ime rs
make mistakes, too . Mine was
t hat, since the speaker had
only eight Ohms to ground,
the impedance was too low
for th e pad out put , and the
pad was ef f ect ively grounded.

T hat was th e last problem
to solve and, si nce I needed a
quick solut ion, 1decid ed on a

mechanica l switch.

Now, i t just so happened
t hat the goo d people at S.D.
Sales in Dall as had in cl uded
as a premium wi th a recent
order to me a quantity of
m i n i a ture SPDT sli d e
swi tches. Th ey were perfect
for the job, so I used one. I
drill ed mounting ho les and
made t he cutout for the but­
t on just abo ve and centered
on th e dialin g pad. Be carefu l
to make sure yo u bend the
lugs of t he switch down a bit.
If you don't, th ere's a chance

th ey wi l l shor t against the
assembly insid e.

After all t he par ts were
mounted, I removed t he
speaker lead and the gencr­
ator boar d lead fr om t he
transmitter board and sol­
dered them to oppos ite pol es
of t he switch. Th e common
lug of t he swi tch was con­
neeted to th e audio in put
coupl in g capacitor , th e poin t
fr om which the speaker lead
had been remove d. Th en
every thi ng was rep laced in
the HT case.

Th i s l ash-up wor ks well ,
and the only inco nvenience is
mov ing t he switch f rom t he
" l is ten" position to t he
" dial" posi tio n th e three
t imes necessary to usc the
pad. ( I say three t imes be­
cause I always dial up the
repeater, swi tch back to make
sure I have a di al tone, swi tch
to " dial , " dial the number,
and then switch back to
" list en." )

Now, i f someone wil l only
come up with a logic switch
f or this appl icat ion . . . •

VIZ' s relay -pro tec ted VQM.

INew Products_ _

with no conve rsion to go hlqher '
or lower. Those commercial
beams are out of sight, so
perhaps you or one of your
readers could supply thi s inf o. I
would be etern ally grateful.

John P. Snyder, Jr.
355 Lackawanna B-8

Reading PA 19601

I have an ASR-32 machine.
Could anyone help me find the
local loop and convert th e
mach ine to operate a TU unit ?

I am just getting into RTTY.
An y information wou ld be
greatly apprec iated .Thank you.

Joseph Schwartz K2VGV
43·34 Union Street
Flush ing NY 11355

test Ohms/volt genera l-purpose in­
strument with 17 ranges . The
met er measures up to 1000
volts dc and ac, up t0 250 mA dc
and up to 2 megohms res ts­
tance. Accuracy is ± 3 percent
on dc and ± 4 percent on ac. It
features a recessed selector
sw itc h an d an easy-to -read
3-inch meter with mirr or-back
sca le. The movement is diode­
prot ect ed. A high-impact
plas tic case is used ; i t
measures 5" by 3Y2" by 1-7/16" .
Suggest ed pri ce of th e new
Model 4A4 is only $17 .95,
assembled and co mplete wit h
batte ries and test leads.

The EICO Truv.Qb.m line in­
cludes a highl y sensiti ve 100k
Ohm s/volt ben ch -siz e multi ­
meter and a clamp-on ac cur-
rent te ster. The line also in­

EICO ADDS NEW MODEL 4A4 .. -cl udes seven other instruments
MUlTIMETER TO TRUVOHM rangi ng from a simple, inexpen-

LINE stve 1000 Ohmslvolt meter to a
EICO Electronic Inst rument 20,000 Ohms /vo lt mi rro red ­

Oo., tnc ., is adding a new mult i- scale meter. .
mete r, Mod e l 4A4, to its For further detai ls, co ntact
Truvoh rn" lin e of low- cost ," "'fICO Ele ctron ic Ins t rume nt
high-qua lit y factory-assembl ed Co., /nc., 108 New South Road,
VOMs. Hic ksville NY 11801; (516j-68 1-

The new multimeter is a 4000 9300.

I am in need of information
on adding AM phone capabil it y
to a Heath 5B-102 tran sceiver.

David Unkles WA2UIS
Box 212

Mendh am NJ 07945

Being a subscriber to your
magazine fo r five years, I feel
disappointed in not being able
to fi nd any artic les on how to
build beam antennas for 35,
155, and 454 MHz. I am a
moni tor buff and would like to
increase my li sten ing range,
but fu tile trips to local elec­
tronic houses have not pro­
duced one magazine that li sts
charts to buil d or modify ex·
istin g products .The VHF Hand­
book on ly lists amate ur beams,

ments without reversing
lead connectio ns.

A push-b utton on the front
pane l permits rapid reset of the
pro tective rela y sho uld t he
meter be acci dentally over­
loaded.

The VOM's de volt age, ac
voltage, and dc current ac­
curacy is ± 3% full-sca le. Its
rugged li ght blue ABS plast ic
case measures 6-5/8" (17 cm) x
5" (12.6 em) x 2-3/4" (7 em), and
it weigh s 1.5 Ib (0.69 kg). It is
supplied with two test leads, a
spare fuse, and an operatin g"
manual.

For fur ther information, co n­
tac t Robert Liska, VIZ Test In­
struments Group , 335 E. Pri ce
Street, Philadelphia PA 19144;
(215j-844-2626.

!Ham Help

The instrument measures dc
voltages as low as 1 mV, and up
to 1,000 V in eight ranges; ac
(rms) from 100 mV to 1,000 V in
five ranges ; dc curre nt from 0.1
uA to 10 A in seven ranges;
resistance from 0.25Q to 20
megoh ms in fou r ranges; and
decibels from - 20 to +36 dB. It
has a spec ial jack that can be
used to measure ac current
fro m 0-10 A, and a polarity
switch to permit de measure-
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pose 100,000Q/V de YOM Is
t use. and retav-p rot ec ted
agai nst overload on all ranges
and functions. It emp loys a
high-quality, easy-to-read tau t­
band meter movemen t wit h
color- code d sca les and mirror,
and preclalon resistors are
used th roughout for long-term
sta bili ty and acc uracy . Its price
is $68.00.
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Relief
for the Rockbound

- continuous tuning for FM rigs

Fig. 1. Block diagram. Ty pical crystal-control double-conversion FM receiver strip.
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John F. Sehring WB2EQG
PO Box 306
Oradell NJ 07649

S ince tuning the bands has
always been a favori te

amate ur past ime, having yo ur
2 meter FM rece iving capa­
bilities " rockbou nd " can be a
fr ust rat ing exp erie nce.
Crystals fo r each channel
would be too cos tly (not to
say imp ractical ), and syn­
th esizer s are nice, but cos t ly.
" Rolling your own" tunable
f ron t end for 2 meters would
be a cha llenge, but . ..

Presented here is a sim ple

ANTE NNA

modif icat ion to add co n­
t in U GUS 2 meter receive
tuni ng to FM tr ansceivers (or
r ecei vers) prese ntly using
crystal co ntrol for rece ive. It
is adap table to mos t FM
equ ipment, whethe r tubed or
solid state, wide or narro w
band, just as long as the unit
has a 10 .7 MHz i-f freq uency
at some poi nt in its signa l­
processing cha in. Depending
o n the particu lar model in­
volved, this mo dif icati on may
req uire few or no changes in
the existing circ uitry and will
not alter crystal-con tro l or
squelch functions.

A Heathki t GR-98 VHF

AM mon itor rece iver, picked
up cheaply at a swap session,
will provide the necessa ry
parts for thi s project It is
solid state with 108 to 13 6
MHz cove rage (in its-original
fo rm ), has a 10.7 MHz AM i-f
st rip, and has a comp letely
sepa rate shielded tuner , 6 :1
vernier, and tu ning dial. T his
t une r uses bipol ar devices
wit h tuned rf, mixe r, and
osci llato r stages and has --a
lo w-impedance 10.7 MHz
outp ut. See Fig. 2 fo r a
G R-88 schematic (similar to
t he GR-98).

Now, the plan of attack is

( ETC)

to modify th e tune r to cover
2 meters (with full band­
spread), remove it f rom the
donor G R-9 8 receiver, and
useIt to injec t a 10.7 MHz
signa l into a suitable point of
the transce iver's i-f strip.
Thus, the orig inal inpu t fre­
quency of "the- tra nsceiver is
not relevant - just be sure
that its i-f freq uency is 10.7
MHz (or close to it ), as you
will be bypassing its origina l
fro nt end. See Fig. 1.

If the G R-98 do nor re­
ceiver is . working at all, it
wou ld be easiest to mod ify
the tu ner to cover 2 meters
before re moving it . In case
th e do nor receiver is not
working, the following re­
tu n,lng may be don e after the
tuner is electr ically co nnecte d
to the tra nsceiver. To get the
tuner on 2 meters, back off
on th e tuner's rf, mixer , and
oscillator padder ca pacitors
and inductors, Tl0l and
Cl02 (rf), L1 01 and Cl 09
(mixer), a nd L10 2 and C112
(osc illator). See Fig. 3. A
signal source wou ld be help­
ful , but on-the-air signals will
do fo r rough cali brat ion. To
bandspread 145 to 148 MHz
over the en tire range of th e
tun ing cap acitor, remove all
but the end rotor plate fro m
each of the three sections of
the variab le tuning capacitor.
T hen, readj ust the osci llato r
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Fig. 2. Schematic of GR-88 tuner. Ail resistors and capacitors shown outside of the dotted line and without a value are included
with the basic tuner package. "lnstead of R 102 and RI03, a 10k pot could be a sensitivity control;..

.___6 .1 VERNIER

BRA CKE T

R103, at point 3. A coax ial
antenna connect ion,.is made
at point 1 or 2. Then insta ll a

"short piece of low-impedance
coaxial cable from the tun er

Q ' o Q @ CIIZ

Q'
Q Ql 0

TI0 2 @ @
Q o L102

OO @I
Q Q> "

0 3 @ T10 1

0 , 02

e e

Fig. 3. Plan view of GR-88 tuner.

insure adequate sensit ivity
and limiting in subsequent
stages. Fig. 2 shows how
fixed bias can be added using­
only two resistors, R102 and

$ 2.80

$ .70

$ 1.90

$ .65 eac h

Approximate pri ce
$25 .00

carefully - the ro tor plates
are quite fragile. It 's worth
the effort to perform these
ad just me nts carefully to
achieve best cross-modulation
rejection and sensit ivity.

To get the tuner operati ng
with the new tra nsceiver, a
few simple thin gs need to be
done. First, this tuner, being
part of an AM receiver, gets
agc voltage fro m its asso­
ciated AM i-f strip. For F M
service, th e rf stage should be
run at fixed high gain to

100-863

464-57

462 -230

204-955

Parts List

Heath part number
110-52

Desc ription
Tuner for GR-98
(108-1 32 MHzl

6: 1 vernier

T uning d ial

T un ing knob

Tuner moun ting
bracket (need 2)

Ava ilable f ro m : Heath Compa ny, Part s De partment, Be nton Harbor
Ml 49022, o r local Heath retail o ut lets ma y have some of th ese
part s and/o r ca n or de r them fo r yo u.

wit h L102 at the low end and
C112 at the high end of the
band for the exact band­
spread you desire. Next, alter­
nate ly tr im T101 and L1 01
(rf and mixer stages) at the
low end of the band and tri m
C102 and C109 (rf and mixer
stages) at the high end of the
band until the rf and mixer
stages track with the oscil­
lator as well as possible. You
may want to knife the rotor
plates slight ly to obtain even
better tracking, but do it
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of the tuner is quite small) or
from the transceiver power
suppl y via a zener diode and
dropping resistor.

Now, take a particular FM
transceiver, in this case a
Hammarlund FM-50A - all
tub es, double conversion,
with a 10.7 MHz first i-f using
a 13 kHz bandp ass filter. This
i-f strip, while not really
sophisticated, is reasonably
representative of many i-f
strips. The idea is to select
the best po int in its i-f strip
to inject the output of the
tuner. The point chosen is
just after the first mixer plate
transformer, at the input to
th e bandpass filt er, point A
on Fig. 4. This makes full use
of the i ~ f strip's selectivity,
gain, and limiti ng charac­
teristics. Also, since the
output impedance of the
tun er is about 50-100 Ohms
and th e input impedance of
the bandpass filter is abo ut
1k Ohm , the tun er out put is
not loaded down, and plenty
of signal is available. One
co uld, however, juggle the
values of the capac itors at
T102's seconda ry, C13 1 and
C132, to match more closely
th e input impedance of the i-f
filter o r str ip used. If yo u do
decide to change the capaci­
to rs, remember that the total
s eries c apaci tance acro ss
T102's secondary winding
must remain about the same
so th at T102 continues to
resonate at 10.7 MHz.

If you can't find a jun ked
or used GR-9S, order the
tune r from Heath; see the
part'S list for details. As men­
tion ed, Heath also manu­
fac tures a virtual twin to the
GR-9S. It is the G R-SS VHF
FM mon itor rece iver. The
G R-SS has th e same kind of
tuner as the GR-9 8, ex cept
for a freque ncy coverage of
152 to 174 MHz, and has an
FM i-f str ip. Using the G R-SS
tuner might be a satisfactory
alternate cho ice. To cover 2
meters, though , it would be
working at the low end of the
tuni ng range instead of the
upp er end, as with the G R-9S
tun er. The co nversion wo uld
be the same with one ex­
ception : After pulling the
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poin t 11, as shown in Fig. 2.
Th is voltage can be supplied
from batteri es (current drain
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cable would be best but is not
strictly necessary . Last, the
tuner will need +9 V dc at
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Fig. 4. Partial schematic of Hammariund FM-50A I-f str ip showing inject ion po int.

output, points 7 and 8, to be
connected to the transceiver
i-f stri p. Lo w-capacitance
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I Looking West~_

IHam Help--'------_ ------'
I need a manual or schemati c histor ical ly or as an antique? I

for a Collins R-389/URR, 15- to" woul d appreciate hearing from
150Q-kHz receiver". I also need -" anyone who knows somet hing
informat ion on t he Rycom about the assessment of this
2174A Freq. Selective Volt- receiver.
meter . Also, I woul d li ke to can- William Stradley Wt.lBHK
tact people in my area who are 8450 West Vassar Dr.
inte rested in the 1575 meter- Lakewood CO 80227
band.

variable capacitor rotor plates
to ach ieve enough band­
spread, there would no t be
enough total circu it capaci­
tance in the rf, mixer, and
oscillator stages to tun e down
to 2 meters. Therefo re, extra
fixed disc ceramic capacitors
would have to be added
ac r o ss C103 (rf}, Cl 11
(mixer), and Cl 13 (osc illato r)
to provide more capacitan ce.

Some final notes: As with
any oscillator running at 136
MHz, mecha nical rigidity and

f rom page 16

SMAVS. REPEATER COUNCIL:
WHArs THE DIFFERENCE?

Since repeaters sit in the
same spot day aft er day, a way
had to be fou nd to keep them
fro m inte r f er ing with one
another. Out of th is need was
born the co ncept of voluntary
coo rdinat ion. The end result in
many cases was the repeater
counc il. By and large, most
councils are polit ical in nature
and have the technical aspects
of th eir operat ion delegated
ei ther to an individual or to a
committee. The cou ncil it sel f
acts as a poli t ica l voice in the
amat eur commu nity , le tti ng
people know what its area's
FMers are doing and why. At
t ime s , t he po l itical an d
technical aspects of operatio n
intersect, especially when a
co uncil is ca lled upon to
mediate a co nfro nta tion be­
tween two or more systems .

When deregulat ion came
along, FM was suddenl y set
free to roam and wander li ke
any other mod e. Not th at it had
had any real restraints before.
However, with the repeater ac­
tivit y cente red in the upper two
megahertz of two meters (with
the except ion of a few iso lated
places li ke Californi a, we are
addressing a 2 meter questi on
here), very few FMers bothered
to wander into the area below
146 MHz. Those who did were
the ones wit h the mul t f-rnode
radios, and below 146, their FM
operations gave way to SS8,
CW, and AM fo r the most part.
Then came deregulation and a
new repea ter subband from
144.5 to 145.5 MHz. FM was no
longer isolated as it had been.
Suddenly, it was all over the
plac e-someti mes in places it
reall y didn 't belong . It was on
top of EME contacts, or atop a
OX opening to Hawaii on SSB.

power supp ly stability are
important for ease of tu ning
and lo w drift. I used th e
matching 6 :1 vern ier, tu ning
dial, and brackets that came
with the GR·9 8. It all fits
together well and makes for
smooth tu ning. The tu ner is
sma ll eno ugh (abo ut 3"1'1 x
3"D x 2" H) to fit inside th e
Hammarlund case but could
more easily have been ex­
ternally mounted in its own
case. To restore crysta l re­
ceive operat ion in the Ham-

Needless to say, the other
spectrum users, a good number
of whom had never even both­
ered to li sten to FM above 146
MHz, were more than slightly
irked. It was obvious that if the
transgression were to conti nue
unchecked , an intermode con­
fronta t ion wo uld develop. In
this case, FM would lose. Solv­
in g this pot ent ial prob lem
would require the esta bl ish­
ment o f l i ne s o f i nter­
co mm unic at ion amo ng al l
spect rum users, for the pur­
pose of working to develop the
gu idelines and peer pressure
necessary to insure the sancti­
ty of all modes and all spec­
trum users. To do this, the
SCRA had to open its structure
and give voti ng rights to all in­
terested parties. When it did, it
ceased being a " repeater only "
enti ty . Since it was now con­
cerned with the whole band, it
had entered into tota l spectrum
management.

Now that the foundat ion has
been poured, t he real work
begins. A l read y , an ope n
d ia log ue ex i st s w it h the
sout hern Cal iforni a chapter of
Sidewinders On Two, and very
short ly t he two wil l begin work­
ing togeth er on a large-sca le
educat ion project aimed at all
s pec t rum users. Aft er all ,
educat ion and cooperat ion are
the real keys to good use of the
two meter spectru m in south ­
ern Californi a. This educatio n
project will incl ude such things
as a guide to overall operatio ns
on the band (which wil l be sup­
pli ed to all equip ment outlets),
a taped QST explaining and
demons trat ing the operat ion of
various mode s (to be made
available to area repe aters),
and formalized two meter band
plan (for use in all area repeater
dir ectories).

I would lik e to give credit to
three peopl e who are really

marlund, I simply remove the
voltage from the tuner and
plug the receive crystal back
into its socket ; somet hing
mor e e le ga n t could be
arranged. The tu ner's output
fr equency may be adap ta ble
to 11.5 MHz, but I haven' t
tried it.

The sensitivity of th is
combination is quite okay for
local wor k, about 1 u V fo r 20
d B SN R. Select ivity is most ly
dependent on the part icular
i·f st rip and filter used. The

responsi ble for the turnaround.
If it had not been for them, there
is a good chance that what we
now have might never have
co me into existence. Fi rst
the re is Herbert " Pete" Hoover
III W6ZH. His sp eech to the
SCRA that we reprinted in this
column was the imp etus that
we needed. Thanks to him, the
idea took root and began to
grow.

Then there is Bob Thornburg
WB6JPl. Bob is a very forward·
thinki ng in divid ual wh o be­
lieves in people. Bob cared..an9

Larry Bearse WA1LGO
132 Chris tine Drive

East Hartford CT 06108

I'm looking for eith er the
Ham marlund PRO·200 o r
HXQ-300 transce iver or any in­
for mation on th ese units, t.e,
manuals for copying, old ads,
etc . They were bui lt about mid­
1960, co uld bot h operate on 160
through 10 meters, and were
rated at 300 Watts input on
SSB.

Rick Markey WB3CFG
157 Weidman 51.

Lebanon PA 17042

I have been an amat eur radio
operato r for almost thirty years.
During this ti me, I have had an
E. M. Sarge nt m u lt i ban d
rece ive r, Mod e l 31, se ria l
number 3019, in good working
condit ion.

Does anyone know the value
thi s receiver would have, either

Ham ma r lu n d c a n easily
separate three strong re­
peaters spaced on adjacen t
cha nnels wit h little p roblem.
Cross-modulation is some­
times a problem from a very
loc al repeater (Iine of sight
from my location}, The
tuner's tuned rf and mixer
stages help minimize such
problems, but, with bipo lar
devices, you can 't expect per­
fect ion. No images or o ther
spurious responses have been
noted. FB QSY on 2! •

that helped make it happen.
Finall y, it was Art Gentry

W6MEP who sold the concept
of an open organizat ion with a
broad-based vot ing memb er­
ship . Had he not come out
publicly for it, the re is a good
chance that it migh t not have
sold.

Thanks in good part to these
three gentl emen, the coming of
a new ideal in overal l spec trum
development has become part
of the southern Cali fornia VHF
environment. We are lucky to
have them.

I wil l pay for an original, or
co py, of a schematic diagram
for an Eldico SSB·l0 00 or SSB·
1000F kil owatt l inear amplif ier.
The oscttt oecope in this 1958
vintage unit is not wo rking
properly, and I woul d lik e to
have the sc hemati c before
att empt ing to repair It. Thanks
for any help.

Steve Zahos WB2UNH
128 Tomeyn Dr.

Williamsville NY 14221

I need informati on on the
Olivetti TE300 terminal. I am
specifically int erested in a ser­
vice manual for the keyboardl
printer unit , ideally wit h elec­
tric al in formati on. A w ir ing
diagram for the power supp ly
unit would also be helpful, but 1
would appreciate any infor ma­
tion. Thank you.

Charles Boelens
7311 Coronado Dr.

Burnaby, B.C.
Canada V5A 1P9
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- the forgotten voltage doubler

Rodney L. Burl
Box 8128
Bo ise lD 83707

Power Supply Magic

Fig. 1. (aJ Conventional or full-wa ve doubler. (b) Cascade
or hal f-wave doubler.

multip le seconda ry w ind­
ings. Now, if you have had
occasio n to chec k the
pr ices on t his meth od late­
ly, you w ill dis mi ss the
th o ught just as qui ck ly as I
did . I am sure there are
t ho se of you ou t th ere who
wi ll jump up and say, " W hy
not rew ind your own tra ns­
form er?" This is a perfect ly
acceptable so lut ion, if you
are adept at th is sort of
t h in g. Bu t , on c e aga in
speaking for myself, the
last t ime I got invo lved
w ith one of th ese projec ts,
afte r seve r a l d ay s of
f ighting 9 miles of st iff and
kink-p rone wir e, I was
w ishin g that I cou ld get my
hands on the guy w ho
wrote th e articl e about
" W ind ing Your Ow n Trans­
fo rme rs For Fun a nd
Profit ."

Another m eth od would
be to ju st add a seco nd
tr ansfo rmer for th e ex­
clusive use of these two
minus voltage lev e ls. I
would argue again st t his
idea so lely on th e bas is of
the cost of t he t ransformer
and al l t he oth er mi scell a­
neous parts necessary for
this method.

A s y o u m ay h av e
guessed after reading this
far , I have a design to pro­
vi de al l the needed levels
for thi s project w hic h, in
my not- sa-hu mb le op inion,
shoots al l t hese ot her ideas
full of ho les. In a w ay, it
cou ld be co nsidered al­
rn o st so me t h in g f o r
noth ing.

It is based on a circuit
which w i ll be fa m il iar to
most hams wh o have been
aro und long eno ugh to
have wo rke d with tube cir­
cuits. In th is modern day
and age of tran sistors and
I( s, w ith t heir lo w voltages
and high currents, it has
f all en into di suse. I am
speaking o f t he vo ltage
dou bl er, alt hough, w hen I
get done with it, you m ight
not recognize it at first
gl ance.

I beli eve th at , at t his
po int, a b it of back ground

di vide it down f rom th is
level to obtain t he va rio us
ou tputs th at you need. Th is
appr oach wo uld be f in e if
th e hi gher vo l t age s re­
quired hig her current le­
vel s, but, unfortun ate ly,
th is is not the case here. If
you set an upper level of
app roximately 12 volts and
then regu late it down to 5
volts f or your TTL logi c
devi ces, you would have to
use a series-pass transistor
or other regulating scheme
capab le of d issip at ing 21
Watts for a 3-Amp supptv
plus a safe ty margin . Thi s is
f ine if yo u w ant to spend
t he money, but I don ' t care
to spend the mon ey, and
neither do I care to have
th at much heat float ing
around inside ' my other­
wise very neat package .
You also have to consider
here th at , since ' th e two
minu s vo ltages are at very
low current rel at ive to the
plus 5 current level, you
are effec t ively wastin g the
capacit y of half of the
power transformer. In this
day and age o f energy con­
servati on and awareness,
th is ju st won't do!

The next idea to arrive in
the logic al route o f design
choices is the use of a
power tr ansformer with

All of a sudden, here
comes a subsection to your
design th at you cou ld ac­
complish w i th one moder­
ate ly-pri ced MaS/LSI chip
instead of 27 TTL pack ages
and 920 assorted resistors
and capac itors. The on ly
prob lem is that it requires
three vo ltages fr om the
power supply you have
al read y designed with just
one output- speci fi call y,
plu s 5, minus 5, and minus
12. The two minus vol tages
are bo th at qu ite low cur­
rent, such as 50 mA each.

You are now fa ced w it h
th e decision of how ,0ob­
tain these new power re­
quirements. There are a
num ber of w ays to go, and
each has its ow n specific
advantages and pitfall s.

Th e first o ne w hic h
might lo gically f all to m ind
w o u l d b e to u se a
tran sform er w ith a higher
output vo lta ge and then

er

• 1' I cr " '"'" ... ,
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I f yo u are any t hing l ike
me, yo u have at one time

or ano t her found yo urself
in the m iddle o f a ve ry in­
teresting IC project with a
board or two f ul l of ni ce
easy-to-use TTL logic part s
wi th a few di scretes and
th e usual comp lement of
resistors and capacitors.
Everything is go ing just
f ine, and you r ta ll y sheet,
on th e side that you shou ld
use to keep track of power
supply req u irement s, is
show ing a single 5-volt sup­
ply runni ng up to abou t 2.5
Am ps. You th ink to your­
self with a smile tha t here
is the per fect place to use
th at " super zapper" 12.6
v o l t c - t a t 99 Amp s
transformer that you have
hidden at the bac k of th e
junk box. I t is a real
m on st er wi t h a single
secondary and all ki nd s of
reserve for future expan­
sion to the system.

ra)
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DOUelER CIRCU IT REGULATOR

Fig. 2. Fig. 3.

on the int ern al functions of
th e voltage doubler circuit
itse lf would be in ord er .

Fig. 1 shows two com­
mon vo ltage do ub ler ci r­
cuits. In Fig. l (a) is t he co n­
ve nt io na l full -wav e do ub­
ler , an d in Fig. l(b) is th e
casc a d e o r h alf -w a v e
dou bler c irc uit. Each of
t hes e ci rcuits offers th e
same advant ages or di sad ­
vantages as its nam esake in
the standard rectifier cir­
cuit. The full -wave doubl e r
offers highe r ave rage out­
pu t in bo th curre nt and
vol tage , depe nd ing o n the
loa d a pp lied to it, and re­
qui res les s filte ring. The
hal f-wav e c irc uit uses
fewer par ts but does re­
quire much heavier filter­
ing to achieve a similar
out put.

For th e needs in thi s a p­
pli cation, th e ha lf-wave c ir­
cuit has one major feature
which dicta tes its use . It
has a comm on input and
o utput s ide that ca n be
gro unded fo r a ref erence
to th e main power sup ply .

To und er stand how a
voltage doub ler operates,
please conside r Fig. l(b).
The vo ltage of t his supply
is taken across capac itor
C2, which is cha rged on
a lte rna t e hal f c y c les .
Wh en th e input is in its
nega tive hal f cy cl e , D2
co nd uct s and cha rges ca­
pacito r Cl to t he peak in­
put vo ltage . O n the next
half cycl e of input, the in­
put signal reverses polarity

and is now in series with
t he voltage ac ross Cl . The
vo lta ge at poin t " a" is now
eq ua l to E;n plus Vc, o r
t w ic e t he p e ak in pu t
vo ltage. Diode Dl now con­
du cts and cha rges capaci­
to r C2 t o t his hi g her
vol tage . The outp ut vo lt­
age o f t he d oubl er is
a lready part iall y fil te red ,
du e to th e presence of th e
charged capa cito r across
the ou tput te rmina ls. This
f ilte ring sho u ld be qui te
adequate for most uses for
whi ch yo u mi ght co nsider
th is ci rcuit, but there is no
reason why yo u co uld not
provide more f iltering or
even some sort of regu­
lating c irc u itry. It sho uld
be mention ed th at the ou t­
put vo ltage of a vo ltage
do ub ler circ u it is q ui te
lo ad de pendent and ne i­
t he r the fu ll-wave nor th e
ha lf-wav e ci rcuit provides
muc h in the way of self­
regulation .

There is nothing reall y
crit ical in the select ion of
pa rts for use in a double r,
exc e pt th a t I w o u ld
definitely recommend th e
use of very go od high­
qua lity capaci to rs, since
the y mu st ca rry t he tota l
load current co nt inuously.
I have not co me across any
se t fo rmu las for ca lcu­
lating t he size of these
ca pac ito rs. In th e d ays of
tube usage, it was commo n
to use 40 to 50 uF for Cl
and C2, but I hav e found in
my development of th e c ir-

cuit I am a bo ut to de scr ibe power supply that I have
that valu es o f 220 uF have used wi th con sid er abl e
provid ed adeq uate current success in a nu mber of
level s. The wo rking vo ltage proj ects which have bee n
of t he ca pacito rs shou ld be cus tom ma de at my com­
at least twice th e inp ut pany. The up pe r 5-volt sec­
vol tage for C2 plus a safety t io n is q uite conve nt ion a l,
margin, while Cl can be wit h an NPN se ries-pass
spec ified fo r use at t he in- t rans istor d rive n by an­
put vo ltage . Since the c ir- ot he r NPN tr an sistor se t up
cuit is capac itiv e ly loaded , as a " d iffe re nt ia l amp." A
yo u mu st a lso use diodes .number of articles have
of good q ua lity becau se been written regarding thi s
they will see re lati ve ly high type of c irc uit, so I will not
surges. I wou ld never con- go into it in det-ail, except
side r using a nything less to say that thi s par ticul ar
t ha n so met h ing in t he o ne use s a 2N3055 for the
1 N4001 se ries with th e ir se ries-pass tr ansistor, and I
1-Am p cont inuous rati ng" "tl raw a co nt inuous 3 Am ps
and correspond ingl y high- fro m it wit ho ut a ny pro b-
er surge rating. T he resis- lems. I do, howe ver, have a
tan ces shown in Figs. l (a ) hefty hea t s ink mo unted
and l(b) a re basically t her e- _fo r the 2N3055. Proper
to simul ate the so u rc e se le c t io n of th e t ra ns-
resista n c e s f r o m t he form er, diodes, series-pass
t ransfor me r a nd di o d es, tra ns isto r, a nd hea t s ink
a ltho ugh yo u co uld inse rt wou ld a llow you to d raw
some surge limi ting resis- almost any current level
tance if desired . you might desire .

Up to t his poi nt , I have The lowe r sect ion is th e
been speak ing ofa type of one to be more co ncerned
ci rcuit whi ch wi ll give a wit h. If you w ill compa re it
pos itive ou tp ut wit h re- to Fig. t tb), yo u wi ll see the
spect to .com mo n lin e. similarity. It is the mirror
However, at the start of image o f the ha lf-wave
this articl e , the probl em doubling c ircuit and, as a
was th at I needed two resul t, p rov ides a negat ive
negati ve voltages. As sim- output . You can connect
pie as it may seem, I can do the inpu t to the doub ler to
th is by taking t he basic e ither side of t he tra ns­
c as ca de o r h al f-w a ve for mer seco nd a ry, but just
doubler ci rcuit and revers- be sure you connect it in
i n g t h e po la r i ty of fron t of the recti fier s for
everyt hing . the other sect io n of th e

The detail s of thi s pro- power supp ly. The act ua l
cedure are shown in Fig. 2. voltage on the more nega-
This is th e sche ma tic of a tive end of C2 will depend
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CONTESTS

o n the seco nda ry vo lta ge
of the t ran sform er yo u
choose to use, bu t you ca n
essent ia lly ass ume tha t the
unload ed vo lta ge at t his
poin t will be 2 Vin peak
(i.e ., rated second ary vo lt­
age x 1.414). I have ad ded
the two zener reg u lato rs to
t his nega tive vo lt age to ob­
tai n th e two level s neces­
sa ry to supply th e MO S/lS I
ch ip. At ve ry low current
level s (10-15 mA or less),
the re is no need fo r a filter
ca pa citor o n these regula t­
ed vo ltages. How eve r, if
yo u wish to draw more cur­
rent, they wo uld mo st like ly
be neces sa ry. If yo u under­
stood the pre vio us expla­
nat ion of the mechanics of a
voltage doubl er c irc u it,
yo u sho uld be able to see
th e worki ngs o f t h is ci rcuit
with ve ry litt le st ud y.

To e x p a nd o n t h e
possibi lit ies o f this type of
c ircu it, loo k at Fig. 3. Her e
you have a power suppl y
whic h provide s 5 vo lts at

fro m page 15

Isis .; OZ-Denm ark ; SJ/SKI
SUSM-Swed en. Not all o f
th ese p re f i xe s are ge o ­
graphica lly in Scandinavia, but
th ey are co ns idered so fo r th e
co ntest. Operati ng c lasses in­
clude: single operato r, mu lt i­
ope ratorlsingle xmtr, and mult i­
operator/multi -xmt r. Club st a­
ti ons, even if operated by only
one operat or, are in the mult i­
op erat or c lass. M ult i-o pe r­
ator/mult l-xmt r entr ies are to
use sepa rate series o f seria l
numbers for each band . Only
all band ent ries are allowed.
EXCHANGE:

RST and serial number st art ­
ing from 001, t ransm itted as a
f ive or si x dig it sequ ence.
SCORING :

European stati ons count 1
point for each complete aso
on any band . Non-Europ ean
stations count 1 poi nt per aso
fo r each co mplete con test aso
on 20, 15, or 10 mete rs, and 3
poin ts per a so on 80 and 40
meters. Count each call area in
the above ment ion ed co untries
on each band as a mult iplier,
e.g., LA1 = LB1 = LJ1 and SM3
= SK3 = SL3. A port able sta -
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high curre nt le ve ls, minus 5
a nd m inu s 1 2 fo r t he
MOS/l SI de vice s, and also
plus and minus 12 vo lts to
powe r a n op er a t i on al
amplifie r. This c ircuit is
very well su ited fo r use
with low-powe r o p e r a­
tio nal amplifiers beca use ,
eve n th o ugh t he ou tput has
rat her high ripple leve ls,
mo st low- po w er o p amps
have a ve ry high po wer
supply rippl e reje ctio n ca ­
pa bility . All thi s from a
t ran sfo rm er with a single
12.6 vol t seco nda ry. How
sim ple and eff icient ca n
yo u get? To me, the word
efficien cy is o ne of th e
most importan t t hings to
co nside r with th is met hod.

Should you require high­
er vo l tages, yo u cou ld easi­
ly e mploy higher o rders o f
vo ltage mu lt iplicati on as
long as they have a com­
mon input and o u t p u t .
However, I wo u ld recom­
men d that yo u spend a lit­
t le tim e " in th e boo ks"
before yo u attem pt th ese

tion in Norway or Denmark
co unts as the tent h call area
there, e.g., W4XXXlOZ counts
for 0 20 and G4XYZJLA co unts
for LA0. SJ9 is the 9th call area
in Swed en. OH0 is the 10th call
area in Finland, and OJ0 is a
separate ca ll area. Some co un­
tr ies have no geo graphical call
areas , but co unt as if they had.
The f inal sco re is the sum of all
co mplet e a so po ints from all
bands mu lt ip l ied by t he sum of
all multi pliers fro m all bands.
AWARDS:

Certi f icates will be awarded
to the hig hest scor ing stati on
in each ope rating cl ass on both
CW and phone in each par­
tic ipat ing count ry as we ll as in
each USA call area, reaso nab le
sco re provi ded. Depending on
the number of contes tants in
each co untry , th e Cont est Corn­
mittee wi ll consider more cer­
ti ficat es.
ENTRI ES:

Contes t logs are to be fi lled
in in the foll owing order: datel
t ime in GMT, sta t ion worked,
sent/ received message, mult i­
pl ier, and points. Separ ate logs
fo r each band and CWfphone
are recommended. On the sum­
mary sheet the contestant will

level s so that you under­
st and what yo u ca n and
ca n' t do . Two publicat ion s
I highl y reco mmen d a re
Vol tage Regulator Hand­
boo k f ro m Na t io n a l
Se m ico nductor a nd DC
Power Supp ly Handbook
from Hewlett-Packard . The
first I have seen adve rtised
fo r sa le in some of the ads
in t his maga z ine , while , for
the sec o nd , yo u m ight have
to try and make friends
with some engineer so yo u
co uld beg, bo rrow , o r stea l
his copy. The re may a lso
be othe rs amo ng 73's pub­
l ic at io ns from wh ich you
co u ld gain fu rt her info rm a­
tio n o n the subjec t. Ma ny
l ibraries have a sma l l sec­
t io n o n ele ct ro n ics, and
yo u m ight be for tu nate
e no ugh to f ind something
the re.

You co uld buil d this sup­
ply with almost any type of
co nst ruct io n practice with
w h ich you are co m f o rt­
able. I gene ra lly lay out a
sma ll pr inted c irc uit boa rd

writ e his/her callsign , name,
add ress , the f inal result, and
the ope rati ng c lass , along with
a signature th at he/she full y
agrees to the- rules. The logs­
mus t not be ma iled later th an
October 15th and should be
sent to : EDR Contes t Manage r,
Lett Ott osen 021 LO, Bankevej­
en 12, Kong, 4750 Lundby, ,Dea-_.
mark.

DELTA oso PARTY
Sta rts : 1800 GMT September 23
Ends: 2400 GMT September 24

All amateurs are invited to
part icipate in the ninth annual
event sponso red by the Delta
Division of the ARRL. There are
no t ime or power rest rictions.
Amateurs outsi de of the Delta
Division will att empt to co ntact
as many amateurs inside of the
Delta Division (Ark.-La.·Miss. ­
Tenn.) as pos sible. Delta Divi­
sion amateurs wi l l attempt to
cont act as many amateurs as
poss ible bot h inside and out­
side o f the Delta Division . Sta­
t ions may be work ed on each
band and mode. Portables may
be rewor ked on the same
ba nd /m ode if t hey change
count ies. OX stat ions may be
worked by Delta Division st a­
tions, but do not co unt as
multi plie rs.
EXCHAN GE:

QSO number, RST, and QTH:
ARRL sec t io n for non -Delta

to fit what space I have
ava ilab le which ho lds al l
p ar t s ex cept t he t r ans­
f o rmer and t he series-pass
t r a n sisto r , w h i c h i s
mo unted on it s own heat
sink o r, in so m e cases,
sinked to the chassi s. In
sup p li es p rov id ing low er
power levels, I have even
been know n to m ou nt the
powe r t ran sisto r ri gh t on
th e bo ard in a sma ll heat
sink. If yo u do thi s, yo u
mu st w a t c h th a t t he
te m pera t ure o f the devi ce
will no t rise high enou gh to
damage the boa rd itse lf or
ca use pr ob lems with so m e
of th e other pa rts on the PC
board .

I have used th is ci rcu it or
va riat io ns o f it in several
hu nd red dev ices manufac­
tur ed by my co mpa ny over
the last 5 years witho ut any
pro b lems w hat so eve r.
W it h in t he lim it a t io ns
outlined previously regard­
ing pow er ca pabil ities and
rippl e, t he circuit will do an
excellent jo b for you.•

. ---Division, co unty and sta te for
Delta Division.
FREQUENCIES:

CW- 3550 , 705 0, 14050,
21050, 28050: SSB- 3990, 7290,
14290, 21390, 28590; Novice­
3725, 7125, 2 t 125, 28125.
SCORING:

Delt a Divis ion score number
of asos t imes number of ARRL
sec t ions (75 max .). Outside divi­
sion score number of a sos
t imes nu mber o f coun ti es
worked (318 max.).
AWARDS:

Delta Achievement Awa rd to
all amateurs contact ing 5 dif­
ferent sta t ions in each of the 4
states co mprising the Divis ion.
Sect ion awa rd certif icat es to
the 3 hig hest scor ing sta ti ons
in each sta te in the Delta Divi­
s ion. Fourth and fi ft h pla ce
awards if wa rranted . Section
aw ard certi f icates to the high
sco ring stat io ns in each ARRL
sec t ion and count ry outside of
the Division. Second and third
if wa rrant ed . Plaque wi l l be
awarded to the highest sc oring
stat ion both insid e and outside
of the Division. Plaques will
also be awarded to the high
sco rin g portable and mobile
st at io ns ope rat ing in the Divi­
sion. A portable or mobile sta­
t ion is here defi ned as a stat ion
operat ing outside of his home

Continued on page 85



Limited quantities. First
come . f irst served.

30-DAY GUARANTEE. gO-DAY FULL CREDIT TRADE-IN. FREE SHIPPING VIA UPS ONLY
(if weight or size exceeds UPS mex. , we will ship freight co llect)
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TR4CW - $799. 00

Standard

Test Equipment Bargains
Boont on " Q" Meter • $295
Tektronix 5140 249
Tektronix 545A . . 9sa
5 3/54A Plug-in wide band preamp 75
Hickok 695 Generator . . . . . 69
Bend ix BC221 Freq Meter 39
Polarad Spect rum Analyzers A84T . 1695
Hewlett Packard 4OQC . . . . 75
Precision E·400 Signal Generato r . _ 125
Elect ro Impul se Spect rum Analyzer. 395
DynalSc iences Model 33 0 Digital

Mult imeter . . , , . . . . . 195
Hewlett Packard 4905A Ultra Soni c

Detector . . . . . . . . 550
Hewlett Packard 120 A Scope . . . . . 250
TS-323/U R Frequency Mete r . 175
Hewlett Packard 4910B Open. f~t

Locator ...' . . . . 650
Bird Mod 43 .. _ . . , 80
Gene ral Radio 650A . . 150
Measurements Mod 80 . 195
Nems Clark 1400 . . . . 495
Ballantin-l!·300 H 175
PACO Scope Mod-S-50 . . . . . . . . . 75
Singer FM-t oe 3495
Simpson 260 V_O.M . '__. 49, 50

SRC·146 HT
826 M Trnscvr
SRC· l«
SRC. 8SITswan
100-CX x svr
260 Cyg net
219 Cyg net
SOD x evr
SODCX Xcv r
117.XC AC Supp ly
14X DC MOdu le
M K II L inear
KKVl6Mefer
250C 6M Xc vr
F M 2X2M xcvr
FM .1210A2 M
350 Tr llnsce iver
350Cx cvr
600R RK e ive r
600T Transmill e r
410 VFO

SBE

Millen

Midland

Kenwood

NC-210 Re ce ive r $119
NC-300 Re ce iver 129
NCX -5 Tra nsc e ive r 179
NCX-5MI<l 1 r rensev r 299
NC-303 Re ce ;ver 19'9
AC-SOO AC Supply 69
NCX.5Ol) Tr a nt.cel ver 199
NCX·3 'rreescetver 169
NC.190 Re ce ive r 149
NC·l0 S Re ce iver 69

RegencJ
HR ·2B 2M FM 5169
HR·220 F M 220MC 185
AR·2 2M Am pl if ier 85
HR ·25 2M F M m
HR ·6Me tl!1" F M 189

LafaJette
HA-BOO Re ce ive r $ 89 ,.:::.::.~:;._~~_~.:.:._..;,.;;."::";,;,;,;,;,,:,,,"_,,;,,
HP ·350 Re cei ver 149
HE ·45 rreneeetve r 49

5OIl H.T . $149

92200 Transm/llCh $149
90651-AGrid Dipper 95

IIational

S8·34 Transcei~' er $249
SB.33Tr llnsceiver 189
S6 -1.&4 2M FM 17S
SBZ-LP Linea ' 119

Knight
T_6O Trans m iUer s 39
r-reo aecetve r 59
TR·l 08 Tran C\,l r 2M 19

Johnson
l-KW Ma tcllbole/ SWR $195
Courier Linea r 139
Ranger t Tr a nsmitter 85
Ranger II Tr a nsm it te r 139
Va lian t I Tr llntom iller 129
Inva de r 2000 Xm ill 495

T-599 Transmllll!1" $289
R-599 Rec e ive r 2'89
TS·520Tranc 429
QR-666 259
QR-U6 Rece iver 2J9
TV502 Tra nsv er fcw 119

Q
-YAESU

FT1 01 E - 799.00
FT1 01 EE - 759.00
FT101 EX- 699.00

HQ.110 A VHF e ec e tver $189
HQ-11OC Rece ivl!1" 119
HQ.110AC Receivl!1" 149
HQ _145X eecetve- 169
HQ-11OCe ecewee 159
HQ-180 Receiver 379
!-IQ-215 Rec eiver 259
SP-6OO Rece iv er 11'9
HX ·50 r rensmsrter 169

lC ·21 2M F M Xcvr $299
IC·130 Demo 369
IC·nA 1M FM Xcv r 185
Ic.3OA.432 M CF M 269

Hammarlund

HT ·37 Tnns m it tl!1" 159
HT-40Trans m ittl!1" 49
SX-99 Receiver 99
SX· l 11 Re cei ver 189
SR. t50 Xcv r 259
SR. I6GXcvr 159
SX.146 Re cei ve r 175
HT·« Tra nsm iHer 159
SX. I lI Re ce ive r 149
SX. I21 Re ce ive r 249
S·36 UHF Rec e iver 125

5 B·300 Receiver $199
S8 .301 Receiver 129
HR .10·6 Rec e iver 69
S6 ·)03 Rece ive r 269
5 B-220Linea , Am p « 9
S8 -102 r r tvcv r 31'9
DX-6G6 Tr a ns m ilt e r 69
HW·32 Transm it ll!1" 85
HW. l00 Tra nsc e iver 249
S6 -100Transceivl!1" 299
56-401 Transmitter 249
5 6 -101 r r anece .ver 349
5 9- 650 Dig ita l s req.

Displ "y 149
HW ·30 Twoer 29
AIS0 5 ilel!1" 29
H·10Moni to r 69
VHF -I Sene ca 19
HW·11Tran s m m er 7S
HP ·23 AC Sup ply 49
HP ·136 AC Supp ly 59
HW·2012M FM Xcv r 159
S6·610 Spec tr um An a lyl 120
56·102 X cv r 369
5 6 -610Sco pe 9S
HA-206m Linear 125
5 8 -634Ccnsole 17S
58-604 Spk r 19.50
S6 ·64<lVFO 119.50
58 -230 Linea r 159
S8 -1o.t Tran..cetve- 625

Heathkit

ICOM

Heqular S229, save $30; buy a Drake
TR33C for $229 (no t rades) an d take a $30
cred it for ano ther purchase.
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Com 112M
Com 116M
Com IV 2M
GC· l052M
G-28 Xcv,
G-5OXcv,

5 ·108 e eee.vee $ 99
SX .101 a eceiv e- 159
HT.)2 Trll nt.m ijf l!1" 119
HT-328 Tr a ns m itt e r 269
SX-99 Rec e iver 79
SX-115 Rece ivl!1" )49

Hallicrafters

Genue
GTX22M F M $165
GTX -2002M FM 1<19

AF·{)1rreesmttter s 45
PMR ·8 Receive r 19

DJcomm
10-0 2M Am pl $125
35-040lN 110 Out 130
41O-25 450M C 120
P. 141616 Amp5upply 95

Eimac

Globe/GalllJ
VHF6+2Transm $ 39
Chief Trans m ilTer 39
Ga la lty III x cv r 159
GilialeYV x c vr 189
Gilia leYV Mk II 239
GT·550 xev r 219
GT·500A x evr 329
AC.400 Su pp ly 19
FM ·210 2M FM 95

Gonset

Eico
120 Transmiller $ 49
122 VFO 39
730 Modu la to r 39

TR -2'22 Mel l!1" 140
T-4X Tr a nsm itt e r 339
TR _12 2Mel er FM 225
AC·4 AC Su pply 95
T R-4-C Tra ns ce iver «9
CC-I Conso le
CPS-I Sup ply
SC·2 Con v
SC·6Conv
SC·1 Ca l ibratcw
Tile eecve eu asumbled
com plete pkg . On ly $200

.,
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Ameco

ICOM IC225
Regular S299, save $50 ; buy an ICOM
IC225 for $299 (no trades) and tak e a
$50 credi t for anot her urchase.

Clegg

PV·50
CN·50
CN. l«
TX·62
621VFO

Allied

BlW Waters

l OOV Transm ill er 3:25
MM-2 Scope 69
20-A SSB Adap tor 19

Collins
15 A~ Re ce ive r $395
15536 Rece ive r 695
1551 Rece ive r 349
KWM-2 xcvr 595
3251 Xm iller 349
PM-2 AC Su pp ly 95
516 F2 AC Supp ly 139
3128 5 Console 425
361D2 Mou nt 29

AX·190 Re cei ver $159

Drake

Nuver' or 2+6 Con v . $ 15
61OO 5 5 B XmiMe<'" 395
610 556 Adaptor J9
co-oex Ke ye<'" 95

2A Rec ei v er $149
28 Receiver 189
2AQS PK RQMULT 29
R4 Receiver 289
R4· 8 Rece ive r 349
R4-C Rec e iver 399
MS·4 Speaker 19
2NT Trans m ill e r 125
2NT r re osmer 9'9
TR-6 695

zzer FM $129
se-er 6M x cvr 115
W'e r 6M xcvr 59
In le<'"ce p' or 8 RCUR 215
An t P re Am p 21
All 8<lnder 69
HT.I 46 125
2V~s 2W
F M-21-6 xcv r azs

KENWOOD
TS820 $ 919.00
TSBOS $1098.00

Central
Electronics

81



DVM Scrapbook

- the basics

Fig. I. Block diagram of the model 10I DVM kit. This Is a typical modern DVM circuit. The
AID converter Isa Motorola MC-14433 IC chip. Only the basics are shown here.
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Q uite a few people are
u nawa re that digital

voltmeters can be very usefu l
to them, and quite a few

IN P UT

others thi nk that DVMs are
good for no thing bu t d igital
mul timeters. I a m going to do
so met h ing about th ose
notions in this ar ticle !

But before I get star ted
showing yo u how to use
digital vo ltm ete rs, let's t ake a

quic k loo k at t he advantages
of the DVM, an d, to be
hon est, a few disad vantages,
too . DVMs are rapidly beihg­
incorporated into electronic
equipment as replacem ents
for co nventio na l a nalog-type
,meters. They are far mo re _.

--...
than " windo w dressing," as
they give a bright una mb ig­
uous read ing that is hard to
igno re. This feature makes
t hem great in places where
th e pub lic has to read them.
Have you . seen ad lglta l gas
pump or cash regis ter yet?
And DVM, will be see n in
even mor e places as prices
decrease. DVMs (and ma ny
oth er digital instru men ts for
that matter) do have o ne
seriou s disadvan tage : It is
hard to spot trends by the
readout. By th is I mean that,
suppos ing yo u are mo nitoring
the level of a slowl y empty ing
water ta nk, watch ing th e
slowl y changing reado ut is
hard . But science has co me to
the rescue with analog bar
grap h displays that so lve that
problem !

Let' s take a quic k look
insid e a typ ical digital volt­
meter, for example, the Ga ry
McClellan and Co. mod el 101
DVM kit. Actually, t his kit is
fo r a digital pa nel met er, o r
DPM for short. DPMs are the
bu ild ing block s of modern
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Fig. 2. DVM hookup schemes. A shows the direct connection
for a 0-1.999 voltmeter (0-2 volts, for short). B shows some
basic attenuators for higher voltages.

MODEL 177 6-1

I ,J.,,! I
'" ".120 0 V

o 0000
I

>V

POWER SUPP LY
CON "'O N

,,
I 9N,
I
I,

INPUT I

Wol20 0V OCll

I
I O-12OQV,
I
I
I,,
I
I IL ..J ____

r - - - -,,A T TE NUAT OR SIZE

VOLTS F S RI R2

0-"'"0 - 20 Y '0 I
0 - 200V 10 0 ,

.. 0 -2 K V 10 0 0 I

'" WATCH RES IS TOR
VOLTAGE RIIliNGS

0 - 20V
0-20 0 Y
0 - 2 KV~

~','.
INf>UT
0-2 V

( A )

Fig. 4. Simple DVM po wer supply for model 101 DVM. See
text for MC-1 405 power supply .

Fig. 3. A full-blown attenuator scheme, like those used in
commercial digital multlmeters. Note that the ranges are 0-2
volts, 0-20 volts, 0-200 volts, and 0-1200 volts.

ICf~

BOTTO N
VIE W

21 U l30 9 K

·0'0 0,- - .

bias voltages are goo d candi­
dat es; just select an appro­
priate R1 for yo ur app lica­
t ion . Note: The MC-1405
DVM will not measure nega­
tive voltages, so keep this in
mind if yo u build this DVM.

· WALLP LUG·
TRANS F ORM e:R

(say a 2 meter re peat er)?
Perh aps someday soon all
qu ality co mmu nications gear
will have so me sort of circuit
t est er built in. Wait and see!
If yo u wish to bu ild that
classy digital plate voltage
meter , the jo b is pretty
simple. Find o ut what vo lt- Moving along furt her, yo u
ages you will be measuring might want a multip le-range
a n d plan th e attenu ato r de digital vo lt meter fo r the
accordingly. Suppo se you lab. Fig. 3 shows how to do
want to measure 1 kV f ull it The easiest and best way I
scale in yo ur linear. Tha t have fou nd to tack le a multi­
means you must prov ide" range atte nuator is to buy a
1.000 volt or so to th e me te r. commercia l resisto r network.
You need an attenuator of You get all the ...!£ugh-to-get
1000 to 1, of co urse, and Fig. resistor values in a single
2 s ho ws some suggested package, and it 's read y to go
values. Some important tips: - jus t add a switch ! The
For safety, alway s run the .. .at t enuator shown in Fig. 3
meter co mmon at chassis will measure 0-2 volts, 0-20
ground po tent ial. This will volt s, 0-200 volts, and 0-1200
mean safer operation for the volts. The reason -the top
meter. If its power supply range is 1200 volts and not
t ransformer arced to grou nd, - "'2000 volts is du e to the vo lt­
t he DVM cou ld be damaged. age limi ta tio ns of the resisto r.
Also, use several high-value This part is mad e by Caddock
precision resistors in series; Electro nics! and the par t
m a n y p r e c is i o n s h a ve numb er is 1776-1. You can
500- vo lt ratin gs. Of course, also get-i t from me, as well as
you will have an easier t ime a switch, for $12 95 ~Iu s

f indi ng lower values to put in $1.5 0 postage and ha ndling.
series. After yo u insta ll the Sinc e this price is about t he
meter, yo u may wan t to add same as theirs ($12.00), you
a swi tch so you ca n measure can get both parts and save
other voltage s. The amplifie r money. O r, if you prefer , yo u

slope voltmete r. I've lef t out
a lo t of the theory to keep
this sectio n painless, bu t you
shou ld have an idea of how
the dua l slope sys tem wor ks
in it s basic for m.

The qu ic kest and easiest
use fo r DVMs is as a simple
de vol tmeter. Fig. 2 . shows a
ty pical hoo kup. If you are
like most people, yo u will
wan t to measure more th an
the 0 to 2 volt scales th ese
met ers measure, so you will
need a n attenuator as show n.
You can use precisio n resis­
tors for the values shown;
Radio Shack and others have
offe red a resistor pac k that
will give close values (ho pe­
fully). Anyhow , it 's wor th
loo king into . If yo u don 't
need th e 10-meg inpu t impe d­
ance of th e divid er shown,
you ca n use o ther values of
resistors. Let's assum e th at
you are measuring the o utp ut
of a 0 to 20-vol t power
su ppl y. Ju st pick two resistor
values th at com e close to
make th e 10 to 1 voltage
d ivider yo u need. You can
probabl y use someth ing like
166k for R1 and 16 k for R2
with no prob lem. Th e calibra­
t ion co ntrol on th e meter will
adjust for th is. In fact, I did
just this trick in th e power
su pply featured in the or ig­
inal MC- 1405 DVM artic le
a nd it worked like a charm!
The only rea l restr iction s yo u
sho uld worry abo ut are that
th e resistors must be pre­
cision wire-wound or film
t ype a nd yo u must not use
values so lo w th a t you load
d o wn t he circu itr y yo u
measure.

Another use for a dc vo lt­
meter is in com municatio ns
gear . How abo ut a digital
plate voltage meter? Or ho w
about a digital circu it check er
in a com munication s rac k

equ ipment, and th ey usua lly
rep lace ana log meters directly
wit h only a source of power
needed to ru n the unit. The
model 10 1 is shown in the
bloc k diagra m of Fig. 1. As
yo u can sec, th is digital volt­
me ter is a marr iage of analog
circuitry a nd digit al circuitr y.
This is true of all digital
volt meters. Thi s unit has the
bulk of the circuitry on a
single IC chip, a nd that makes
a differen ce. In fac t, thi s unit
has only t wo other IC chips ­
o ne drives the display, a nd
the other acts as an inverter,
changing the Svolt power
into minu s 4 volts for t he
internal o p a mps on the DVM
chip.

Thi s DVM kit uses the
dual slope method of co n­
verting an analog signal into a
digital one. This is t he sta n­
dard met hod of signal co n­
version, a nd, since it featur es
high acc uracy at low cost , it
is used everyw here. Basic
operat ion is someth ing Iike
this: The fi rst ste p is for all
o p amps to be zeroed and t he
digit al counte r sect ion (which
dri ves t he displ ay) reset. Th en
any posi tive input voltage
(the o ne you want to mea­
sure) is co mpared with the
reference voltage (did yo u
notice the reference bloc k in
Fig. 1?), and the ratio of
these two vo ltages is con ­
verted int o a st rea m of digit al
p ulse s. Th e p u lses are
co unted up and displa yed as
voltage . Next, any negat ive
voltage yo u may app ly is
co m pared to the reference;
then the rati o is co unted and
disp layed as voltage, like
befo re. In th e fina l ste p,
everyt hing is ze roed out and
the process repeats itself.
These steps are co nt ro lled by
a buil t-in digital tim er, a
necessary featur e of th e dual
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Fig. 5. l Ox amplifier for 0 to 1.999 mV reading on the
MC-7405 DVM.
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wise and use th e 199.9 mV
scale if yo u can.

Someti mes it is desirable
to read ac volts with yo ur
basic de-type DVM. All you
need is an ac converter. Fig. 6
shows the deta ils. You might
also want to use the circuit in
any digital multimeter designs
you are working o n, as this is
a pretty good circuit . Accu­
racy is typ ically better than
0.2% at 60 Hz. Response is
good from 30 Hz to over 5
kHz. To my know ledge, th is
is the first time anyone has
published a decent ac con­
verter circuit This circuit
converts O' <tc 1.999 volts
effective value ac to 0 to
1.999 volts de. For higher
voltages, use the same atten­
uator sho wn in Fig. 2 Build
this circuit on a piece of
ground-plane (PC with per­
forated copper -6n o ne side)
perfboard or on a wel l laid
ou t PC board. Keep all leads
short and shield th e input
leads, as hum pickup co mes
easily in a circuit as high
impedance as this. This ac
converter is useful fo r current
measurements, too, as it
works well at low voltage
levels.

So what can you do with
an ac voltmeter? You can
build a power line moni tor.
That's a rather gimmicky
project, to be sure, but you
cou ld build it into a piece of
equipment to check critical
line voltages. You woul d
pro bably want to combine
other fu nctions (such as dc
volts and current) with th is
circuit. Fig. 7 sho ws the
culminatio n of this idea. It's a
complete electronic "checker­
outer" fo r a piece of equip-

Fig. 6. Simple high-quality ac converter. Circuit from Motorola
MGI 4433 application notes.

accurate (Iike about ±0.03 %
typical sho rt term ) on a single
range than many low-cost
digital multimeters around, so
get the best meter yo u can
find to do yo ur calibration.
By "low cost," I mean the
$89.95, 3·d igit, 1% accura te
TV service-ty pe digital multi­
meters.

If you would like a 0 to
199.9 mV scale on yo ur DVM
fo r measuring gadgets like
thermocouples and the Iike,
th e co nversio n to - these
meters is easy. On the
MC-1405 voltmeter, rewire
the input buffe r to a lOx
non inverting amplif ier, as
shown in Fig. 5. I would
suggest that, if yo u have the
MC·1405 DVM, you use RCA
CA -31 30AE mini-D IP op
amps in place of the LM·308s
used in the original unit. The
MOSFET op amps have. far,
higher input impedances and
th ey drop in the same socket.
If yo u are working with the
model 101 DVM, simply
change R4 from 470k to 27 k
and recalibrate the unit for
199.9 mV full scale. This 'job
takes o nly minutes.

T h er e 's a nother good
reason for converting your
met er to 0 to 199.9 mV full
scale. If yo u plan to add
current shunts, you should
use this range. Why? To
minimize something called
" insertio n loss" or, in other
words, the voltage drop
across the current shunt. If
you lose too much vo ltage in
the shunt, you can cause
problems in the circuit yo u
are trying to test and goof up
your current readings. Play it

,
,
\ DVM

\ 0-2 Y, ,
\... ---1

PANEL S..... ITC II

even used a separate source of
power on my Heath lab sup­
ply. It paid off in a quite dc
output. Look for an ext ra
transformer winding in yo ur
equipment of a t least 6 vo lts
or more at aro und 100 mA. If
you have o ne (the Heath
supply did), you can elim­
inate the expensive power
transformer shown in Fig. 4.

After yo u have the meter
running, calibrat ion is in
order. Simply measure the
high voltage, power supply
output, or whatever with a
digital multimeter of known
accuracy. Then adjust the pot
in the 101 DVM unti l th e
readings jibe. If yo u bui lt the
MC-1405 DVM, the pro­
cedure is the same, but you
must zero it before yo u
adjust the calibration. Do this
with zero output voltage
from the equipment your
meter is buil t into , tweak the
zero adjust, and apply power.
Adjust the MC-1405 calibra­
tion pot until both meters
agree, and yo u are all set.

These two DVMs have the
potent ial for being far more

BATT

"Cor.IV£RT ER

'"

'",

' 00'

tzv
BAC KU P
BAT TERY~

can get 0.1% resisto rs in the
values shown from Mepco­
Electr a and others.

AC l l~ E >--f-I-;:I~~lllr'ffiij(["....J

A few words about po wer­
ing you r voltmeter! Always
use a separate power supply
to run it. The one shown in
Fig. 4 will do niceiy. Don' t be
te mpted to tap power from
the circuit yo u are going to
measure; the DVM may inject
noise back into the suppl y
throug h the powe r leads. I

Here are a few other uses
fo r a dc voltm eter : Why not
attach a permanent magnet
de motor and make a digital
tachometer? Or rig up a
pho toc ell pickup for a mor e
ac curate noncontact tach.
How abo ut a simple d igital
thermom eter? These DVMs
will read the ou tpu t of a
thermocoupl e direct ly on a
200 mV input range. You can
chec k circuitry fo r destruc­
t ive "h ot spots," check heat
sinks, appliances around the
home , and much mo re. Now
surely you can think up more
uses than that!

Fig. 7. Super repeater "checker-outer" checks critical voltages
and current in repeaters. You should use a 7:7 isolation
transformer in the front of the ac line to check the circuit for
safety.
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SH\l NT

BAS IC CURREN T HOOK UP

CU RRENT WIT .. MC 1 40 ~ ov..

Refere nce

1. Caddoc k Elect ron ics, 3 127
'Ch ic a go Ave., R iverside CA
92507.

meter. Comm ercial resistor
wire is made of nichrome or
similar wire and h as a better
tem pco.

I hop e these c ircu its can
be of use to yo u. Stay tuned
for some more applica tions
for the DVM ki ts. Th e next
ones will be more specif ic in
nature , and perhaps more
useful. If you have any ques­
tions and you writ e, please
enclose an SASE or I ' ll send a
ton of sales literature ! •

0 '

2A 0.'0

ZOmA roc

S." PlES T WAY

OE:lUXE CURRE NT SHUNTS

1 _ roOmA 10

about th e resis tors you use:
All resistors have te mpcos, or,
in other words, they change
resistance with temp erature.
So the moral is, do n' t heat
th em up. Calcu late the
wattage with full-scale cu r­
rent and use a resistor of lOx
or better thi s value. If you
wind yo ur o wn resistor with
wire, be careful to use very
heavy wire or , better ye t,
resistance wire. On e of the
wors t current shunts I ever
mad e was a D. l -Oh m resist or
made out of # 18 wire. Th e
t ernpco was so bad it easily
showed up o n an analog

o TO accev

Fig. 9. Current measuring techniques.

in ca pac ita nce/ inductance
meters. I am offering thi s idea
as is because I haven't tried it.
If you do , be sure to carefull y
shield ac input from the 60
Hz source, to redu ce hu m
pickup . And try to use a
stable ac signal source. A
couple of op amps would
wor k for this, and you can
use frequenc ies suc h as 60 Hz
and 1 kHz, whic h are po pular
in LC brid ges. Fig. 8 sho ws
t he detai ls.

I saved the curre nt measur­
in g techni qu es for last be­
cause they can use all t he
stuff just menti oned. F ig. 9
sh o ws h o w c u rr e n t is
measured . Just use Oh m's
Law to get the shuntl s) th at
you need. I did n' t really have
to make man y co mme nts
about current measurement,
but I w ill repeat t hat you
should use th e 199.9 m V
meter range here. You can
cut so me slac k and use the
1.999-vo1t range in some
applicat io ns, such as with
tu bes, but this isn 't always
the case. A few co mme nts

men t such as a 2 meter re­
peater or you name it. As
shown , you ca n check line
voltage, battery backu p volt­
age , current co nsumption
f rom ac battery, age chec k,
and final collecto r curre nt. If
this tester were located in a
remote repeater station, the
selec tor switch wou ld be
remote cont ro lled, and the
readou t would be co nver ted
to audio and " read out" at a
d ist ant loca tion . Does this
give anyo ne any ideas? How
about a co mputer " ha nd­
shake" system?

Another use for ac volts is

Fig. 8. Simple Cor L m eter.
The signal source is ideally
from a constant amplitude
signal generator, but a fila­
ment tr ansformer will work.

CONTESTS

seepage 163

THE NEW JERSEY ALL
COUNTY AWARD (NJAC)

Sponsored ' by th e Jersey
-ehore Amate ur Radio Soc iety,
this new award is o ff ered for
worki ng NJ co unt ies on any
band as foll ows : seven coun­
t ies for the certi fi cat e, and en­
dorsements fo r each addit ional
seven count ies (for a tot a l of 21
count ies). Send log information
plus $1.00 and two 5¢ stamps
to: Wally Eichorn K2CYX, 105
Seas ide Place, Sea Girt NJ
08750.

MISS AMERICA STATION
Sta t io n K 2B R w i ll be

o p era ti ng f ro m the M i ss
America Pageant , Atl antic City
NJ, from September 1 th rough
10, 1978. Approximate frequ en­
cies: CW-3555, 7055, 14055,
21055; phone -3935, 7235,

wil l be awarded to th e high 14280, 21380; Novice-3730,
sco rer w it hin eac h division , 7130, 21130_ OSL to K2BR.
co unty, and sta te. County hop- Sponso r: Sout hern Count ies
pers, defi ned as st at io ns " Am ateu r Radio Assoc iat ion
operat ing from three or more -1SCARA).
co unt ies , are el igi ble fo r county
awards and for certification as
high scoring county hopper in
the divis ion . Division mult i­
ope rator stations are eli gible­
only for ce rti f icat io n as division
high mul ti -operator. A plaque
will be awa rded to th e highest
sco ring sing le operator sta ti on
wi th in the division and out sid e
th e divisio n.
ENTRIES:

Logs mu st have county of
op er at ion c l ea r ly mark ed ;
co unty hoppers s hou ld in ­
dicate separate county totals
as well as a grand to tal. Al l logs
must be postmarked by Oc-
tober 30th and sent to: Bill
Wageman, 35 San Juan, Los
Alam os NM 87544 (with an
SASE if contest result s are
de s ir ed ). By ente ring, one
agrees that al l dec isions of the
contest co mmittee will be ac­
cep ted as f inal.

stations shou ld refrain from
calling CO! A stat ion may be
wo rke d o nce pe r band re­
gardl ess of mode.
EXCHANGE:

Non-Rocky Mo untai n st a­
t io ns send co nsec ut ive serial
number and section; foreign
stat ions send RST and serial
number. In -d ivis ion sta t ions
send serial number, co unty,
and sect ion.
FREQUENCIES:

3560, 7060, 14060, 21060,
28060,3920,7230, 14280,21360,
28560.
SCQRING:

SSB QSOs are one point, while
CW QSOs are two poi nts each.
Out-of-div ision sta t ions multi­
ply OSO po ints by the number
of co unties. Stations wi thi n the
division multiply OSO points by
the sum of division count ies,
sec tio ns, and foreign co untries
worked.
AWARDS:

A cert ificate will be awa rded
to the highest scoring st ation
in each ARRL section, provided
a minimu m of ten a sos have
been made, and each foreign
country. Second place wi ll be
aw arded whe re no te wo rt hy
sco re warrants. A cert if ica te

from page 80

co unt y for t he purpose of
operat ing in the Delta OSO Par­
ty. A p laque will also be awa rd­
ed to the hig h scoring Delta
Division Club stat ion. No lim it
to the numbe r o f operators or
t ra n sm itte rs ; h ow eve r , all
QSOs must be made fro m the
same locati on . The Lafayett e
(LA) ARC will spon sor th e
plaque s.
ENTRIES:

Logs must includedat elt ime,
s t at io n wo rked , exc hange ,
band, emission, and mu lti plier.
Logs mu st be postmarked no
lat er than October 21st to be
eligible fo r award cons ide ra­
t ion . Logs wil l be returned if re­
quested. Send logs to Malcolm
P. Keown W5AUB, 213 Moon­
mist , Vicksb urg MI 39180.

ROCKY MOUNTAIN DIVISION
OSO PARTY

Contest Periods:
2000 GMT September 30 to

0600 GMT Octobe r 1
2000 GMT October 1to

0200 GMT October 2
Call will be CO de AM on CW

or " f rom Rocky Mountain" on
phone. Non -Rocky Mountain
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irn·pa~
electronic components

Jl
One-Stop

Component Cente,.
AUTHORIZED DEALERS

Elecrr Offfcn ia S A
Son it , f, S A .

Computer Bo u tiqlH

Sound Service
Birs, By tes & M icro s

High Techn ology

Fuw~world

Byte ShoP
Byte Shop of Raleigh

C & J Electronics
Pro gress Elec t ro nics

Ri verv iew Elec t ron ics
C & J Electron ics

C·Com
Empire Elec rr onics

Person al Compu ters

Com· Toch Electron iCS
20 0 1 Mi cro systems

Tr ojan Elec t ro nics
Am·Com Electron ics

The Com pu ter Corner
Hirsch Sales Co.

Techn ical Services Inc.

Oregon Ham Sales
Herr ic k Elect roni,.;

Por rland Rildio Supp l y
M ill er Elec tronics

Portland Radio Supply
Computer Pathw iJl's

The Compu ter Sh op
H om e Computer Cenr~

Wang 's Mic rocenre r

The Computer Company

Jabbo ur Electro nics City
Jabbour Elec tr on ics City

Inter-Trade (P TE) Ltd .
Systems Tech nol ogy Ltd.

Computer Hardware Store
Compu ters Plu s Inc.

Hea th k it ElectroniC Cente r
Lafayette Etsct ron tcs

Laf aYlHte Radio
Com pute rs·To ·Go

The Compu ter P/~

Computer Workshop
of North Virgin ia

Hell th k it Elect ro nic Center

Mead Electron iCS
Digital Design

Heat hkit Elec t ro nic Cente r
Altai r Compute' Center

Uni..ersal A ma teur Rad io

The Compl.ltlrr Comer
Electro Distr ibu ting Co.

Thompson's Radi o Shack
Lafayette Rad io Asso. Store

K.u Electronic Distn'butors
Warr en Rad io

~iCfOComputer Sys tem s I nc.
Computer Works hop

of Pittsburgh
Ste ..ens Elec tr Onics

Tl'dings Company
Ham li ne Electro nics

G. Y.C . Companl'

A lp ine Elec tro nic-Supp l y 0,.

Computer Encounters Inc.
CompuShop

A l tair Com puter Center
In terilCtiv e Com p ur ers

Sherman ElectronicSSupp l y Inc .

Wi/li;rm 's Qata Com p Di ..i ,io n
-- Masstronic s

Byte Shop
Bluff City Electronics

Sere ·RoUl & Spencer Electronics
Compu ter Oenn

SINGAPOR E
SINGAPORE

f RANCE
Paris

CA NA DA
A lber ra (Calgar y)
Ontari o (WiIJiowdiJle)
Ouebec (MOIl fre,,!)

Virginia Beach
WASHINGTON
Ke nnewick
L ong ..iew
PalCO
Rich/iJfId
~attle

~at tfe

Spokane
WEST V IRG IN IA
Morgan to wn
M organ town
Rip ley
Wheeling

NEW YO RK (Con ti nued)
Rensselaer
ROChester
Troy
Utica
/l\lhite Plai ns
WilliamSVille
NOR TH CA RO LINA

"""'~Gr eensboro
Rale igh
NOR TH DA K OTA
Fargo
OH IO
BuCyrus
Oncinnari
Columbus
Dayton
Reynoldsburg
OK LAHOMA
Guym on
Ok lahoma Ci ty
Tulsa
OREG ON
A lbany
Coos Bay
Medfo rd
Ontario
Po r tland
s.~m

PENN SYLVA N IA
Dre1fe/ Hill
Erie
Hershey
Mu rra ys"'''e

Phoen i1f"'"e
Pitbburgh
Wil kesbiJre
York
RHODE ISLAND
Cra.ns to n
Pawwcl:et
SOUTH CAROLINA
No r th Charleston
TENN ESSEE
Cha rtanooga
Cla,b..ille _
Kn 01f..i1Ie
Memphis
Memph is
OiIk Ridge
TEXAS
Am~i/lo

0111/"' -...•
Hou ston
Hous ton
San Antonio
U TA H
Provo
V IRG IN IA
A lexandria
AliKan1Jfia
Ale1fandri a
Chll r lo t tesvil/e
Hampton
RiChmond
ROlIno ke
Springfield

PA NAMA
Panama City
PiJfIama City

Tu f ts Elec tr onics
Elec tronics Supp l y Center

Compu ter Mart Inc .
RM Elecrronics Inc.

Com puter Wor kshop
of Baltimore

E .-ery th ing Electr on ic
J & M Elect ro niCS

Compu ter Work shop
Computers Etc.

Bal'nes...lIe Elec tro nic I nc .
Compu ters Etc .

Da,,;s Elec tron ics Supp ly Co.
WIn. B. Allen Supp ly Co.

BeckmNl Electron ics
Computer Country

Computer Workshop
of Kansas City

N orthwest Radio o f Dulu th
Comp u ter Room Inc.

Heathki t Elec t ro n ic Q nter
Heath k it Electronic Center

A l ta;r Com puter Center
Scott Radio Supp ly Corp .

Omaha Comp~ter Store

Cen tu r y 23

Fort Orange Electronics
Grey lotk Electronics

Computer Mart o f New York

Rad iO·Electron ic Eq uip menr Co.

A R.S. Communica tions Services
Rlldio Shack Assoc iate Store

The Compufer ~mporium

Hoboken o,mp ut er Worlr s
A II-t ro n ics

Computer Comer
o f New JerJ>!y

TypetTonic Compu fer Store

Con ley RiJdio Supp ly
Electronic Serv iCl! & Dist ributing

A i rw ay Elec tr on ic Commun ications
Ho bby Elec tr onic Center

M icro Compu ter World
Fulto n Rildio SuPPl y Co.

The Computer Store

KA NSAS (Con1inued)
M anhattan Commun icat ions Specialties L td.
Wich i ta A ma fffUr Radio Equip ment Company
KENTUCKV
Le1fingt on
LOU ISIANA
Baton Rouge
New OrfeanJ
MARY LAN D
&Itimo~

MON TA N A
Billings
B IN em iJIJ

Ram~y

M INN ESOTA
Du luth
E"",.
Hop k ins
sc PdUI
M ISSOU RI
EI Dorado Spr ings
Florissant
Park ..iI1e

NEW YOR K
A lban y
Kings ton
New Yort

Bal timo re
La Vale
Rock..i/le
Sil.-er Sprin g
Towron
Towson
MASSAC HUSE TT S
Med ford
North A dams
Wal tham
Worcester
MICHIGAN
Ann Arbor
F1int
Grand Rap ids
L ;msing
M r. Clemen s

NE BRASKA
Lincoln
North Pla tr e
Omah a
N EVADA
Las Vegas
NEW JER SEY
Bay ..ille
Brick to wn
Cherry Hi ll
Hoboken
Paterso n
Pompton Lake

L" fayerle Radio
Itty Bit ty MilCh ine Co.

Tr i-State ElectroniC Corp.
Computer Systems Center

M oyer Electronics
Tri-St iJfe Electronic Co rp.

Compurer Land
Specr ro nics In c.

Imperial Computer SyStems
Dll tiJ Doma in

~/coms Hawa ii
Integra ted OrcUl t Supply

ClJsrom Electronics
A ·Gem Suppl y Inc.

A ud iotron ics

Bridge EI« . Com p u ter Center
Compufer SfOre of Dll verlport

Electron i1f Limited

Atlan t" Computer Ma r t

Aero Elec tr onics Corp.
QUMl w m Compu rer Wor ks

Com Co Elec t ron ics
No rm 's TV & Elec troniCS

Elecrronic Surplus Sales

Jim "sA ud io & Stereo Repair
P & C Corn muniCil rion s

Com p u rerw or ld Inc.
B & S Electronics
YUmll Elect ron ics

Bridgep ort Com pu ter

Elec rronics Corp . o f A laska

EiI" 's Hobby Shop
A I Lasher Elect ro nics

c.ntury Elec t ron ics
SCR Electron ic ,
KimbiJlI & Stark

Fon tilnil Elec tr on ics
OrvIlC Elec tr on iCSInc.

Eagle Elec tro n ics
CilIPine Elec tro n ics

Consumer Elec tronics
Sco t t Rlld io Supp l y In c.
Tower Electron in Corp .

ComP UtlU Magic
Zac k it

Eiec/ron ic Center
Ril di o ShilCk AS C. Palmda le

Z/lCk E1« rronics
Dow Rlldio 1m::.

Computer Qnter
Heil th k i r Electro n ic Qnter

The RMJio PfIK:e

ZilCht
In land C<Jmputer

& Elecr ron ics
J & H Outle t Store

RMJio Shack AS.C. Mira Mesa
R.tdio-Tronics Inc.

San Fern ando Elec rron ics
Z ack Elecmmics

Z eni rh Di stributing Corp .
QU6men t Elec rronics

Mid ·Stare ElectroniC Supply
Eiec tr o nics Plus

Lomb llrd Electro n ics
Santa Cru r Elec tronics

Caps Electro nics
Miu ion Con trol

Sunn y ..ale Electronics
SE Electronics

ZilCk i t
Thri fty Electron in Supp ly
Lom biJrd's Electro nics Inc.
Byte Shop o f Walnu t Creek

JK Elec t ro nics
0 & S Elec tron ics

Whi ttier Electron ics Co.

Tucker Bro s.
Lafayette RadiO Electronics

Computers For You
Lafayerte Radio

La ke land Sp ecial ty Electronics
A iriJir Computer Q n rer

AMF Elec t ron ics
M icr ocompu ter Systems

Al.ABAMA
Crop we ll
M obi le
ALASKA
A ncho rage
A RIZONA
Fla gsta ff
Fountain H,l ll
T~".

Sierra Vit ti
Yum a
CALI fO RNIA
Bell fl ower
Berk l!'le y
B~.

Cypte~

EI Monte
Fon tana
Fu lleno n
Glendale
Lake Tahoe, South
Lancaster
Long Beach
M issio n Viej o
MadeI ra
Monterey
Oceam id e
Palmdale
Palo A lt o
PasadefJa
Riven ide
SKramento
~,amento

Sac;ramtm(o
San lkrnMdino

San QJrlm
San Dieg o
San Diego
San Fern ando
San FrlJncilco
San Francil co
San Jose
San Lu is Ob ispo
San Rafael
San ta Barb;1I1I
Santa c rur
Santa Maria
Santa Monica
Sun n y",,",
To" ance
Val lej o
Van N u,!"
Ventura
Wal nut CrHt/t:
~tminsrer

Whitt~f

lM>irtier
COLO AADO
A urora
S teamboat Sprin gs
CONNECTICUT
Bridgeport
flORIDA
Ft Lauderdale
Gainesvillt!
Lake land
Orlando
T~".

T~".

GE ORGI A
A lf ;tll !a
HAWAII
A ir a
Hon olulu
IDAHO
Boi se
Caldwell
Idaho Fall s
ILLINOI S
Carbondd/tl
Evanston
Evanston
Gran i te City
Gro veland
Mount Prospect
N i les
Oak Park
Rock fo rd
Schaumburg
INDI AN A
EasrChic~

Ham mo nd
IOWA
Clin ton
Davenport
In d iiltlo/ll
K AN SAS
Kan sas cuv

SEE YOUR LOCAL J~rr~~ DEALER TODAYI
For Dealer Information, write or phone JIM-PAK ~ 1021 Howard Ave., San Carlos, California 94070 (415) 592-8097
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Why Buy The 146A?

• More room means larger battery capacity

• Larger case affords greater audio fidelity

• Room for tone options

• Provisions for remote speaker mic

• Full size telescoping antenna is standard
feature

• 5 channels

• Meter for RF and signal strength

• 2+ Watts output

I, 'Standard
Communications

••
Standard Communications
offers you a choice of 2 meter
handheld radios in either the
pocket sized C-118 or the
professional sized 146A.
Why Buy The C-Il8?

• Compact - can be slipped in pocket or purse

• 6 channels but affords 18 channels transmit with unique
offset switch which produces transmit offset of
±600 kHz "

• Requires only one crystalfor each channel

• BNC antenna connector --• Rubber flex antenna at no additional charge

• LED status lights indicate channel busy and RF output

• 1+ Watts output ' ' -"

Both the C-118 and 146A_~ ••
· . . Are ready to operate on 146.94 simplex and 34/94

repeat -- _.

· . . Have excellent sensitivity and selectivity characteristics

r- - - - - - - - - - - - - - - - - - - - - - ,518

II I Attn : Advertising Manager " I
Standard Communication s Corp. •

I P.O. Box 92151 I
I Los Angeles, CA 90009 I
I I
I Gentlemen: I
• Please send me additional info rmation on •

I D C-liS 2 meter 1 Watt FM Handheld Radio I
I D 146-A 2 Watt VHF Handheld Radio I
I I
I I
I N_ I
I I
I - - II I
I City State z;p C I
I I
1 ---------- 1
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Jim Hagedon K8YQHIAA8P
Miami Valley F.M. Association
1340 Brainard Woods Drive
Dayton OH 45459

Meet
Mr. Blizzard

- Da yton hams were ready

--
,

,
.'

~ • _i.. .. '; ; -=. , ~ ,

National Gua rd Medivac hel icopter prepares to land at Natio nal Gua rd arm or y near
Dayton. This was on e of se veral Guard units used to rescue stra nded motorists and fa rm
fam ilies in the Ohio area.

88

II y o u had ask ed a
do zen hams living in the

Illino is, India na, a nd O hio
area to def ine a bliz zard on
Wed nesday, Jan ua ry 25,
1978, yo u probab ly wou ld
hav e been ha rd pressed to
get a good answer. By noo n
the next day, however, tha t
prob lem wou ld have no
long e r existed-they we re
living throu gh one!

The we ath er authorities
say th at this was th e wo rst
winter storm to hit the area
since we began keep ing
reco rds in the late 18005. In
Da yton, new records were
set for lowest ba rom etric
pressure (28 66 in.], highest
winds (68 mph), and most
snow in a 24-hour per iod
(12 in.), a ll accompanied by
sub z ero t emper atu res.
This, indeed , wa s a bliz­
za rd .

For the next 24 hours, vir­
tu all y nothing that didn 't
ha ve lo u r-w hee l d r ive
cou ld move in the regio n.



Roger W8LHL plants a two meter magnet-mount antenna on the roof of a four-wheel
drive Blazer at Red Cross headquarters in Dayton. This was one of countless volunteer
vehicles that were used to deliver food and supplies to shelters and otherwise inaccessi­
ble homes in the snowbound Miami Valley area.

Where's all your radio gear? That's what National Guard officers aked Stu K8ST when he
and a Red Cross volunteer set up an emergency fuel-oil distribution system out of Na­
tional Guard headquarters. The HT was all Stu needed to maintain contact with the
Guard tank truck over a two-county area.

and transported by city or
county snowplows. By late
Thursday, satellite shelter
communications had been
established with Phillips-

volunteers was simply get­
ting to where they were
needed . In some areas,
amateurs living near
shelters were picked up

capacity when the two
primary machines were ful ­
ly loaded .

The biggest problem
faced by t he amateur

An area newspaper was
headlined "Ohio Closed,"
and that probably summed
it up best of all.

It was daylight Thursday
morning before the full im­
pact of the storm began to
sink in. Due to the loss of
electric power in large
areas and the anticipated
need to shelter stranded
travelers, a massive relief
effort was going to be re­
quired. Before these ef­
forts were concluded,
thousands of amateurs
throughout the area would
be involved in making the
operation a success.

In the greater Dayton
area alone, nearly 300
amateurs worked in
around-the-clock shifts for
four days, assisting the Red
Cross in setting up and
stocking shelters, dispatch­
ing four-wheel drive
vehicles on rescue and
transport missions, and
handling health and wel­
fare traffic to all parts of
the country.

The majority of the com­
munications were handled
through the Miami Valley
F.M. Association WR8ACV
repeater systems on .04-.64
and .31-.91. The .04-.64
machine primarily func­
tioned as a link for Red
Cross shelter operations
and was directed from a
station at their head ­
quarters in downtown
Dayton .

The .31- .91 machine
handled the bulk of the
four-wheel drive vehicle
dispatching, which was
directed from a command
post at the Centerville
Police Department south
of the city. A second sta­
tion on .31-.91 at Red Cross
coordinated their requests
with the Centerville group.

Health and welfare traf­
fic was routed locally
through the Dayton
Amateur Radio Associa­
tion WR8ADP repeater on
.34-.94 to several HF sta­
tions working the traffic
nets. The D.A.R.A. machine
also provided overflow
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RiCk WBBWMYprepares to help a young man with an emergenc y supply of fuel oil for his
famil y. Rick was one of a number of hams w ho rode the National Guard tank truck and
help ed with the oi l deliveries, sometimes making as man y as e ight tr ips a distance o f a
quarter of a mile on foot to deli ver the fuel.

bu rg, Bro okvi lle , Xenia ,
Eng lewood , Union , and
Bellbrook .

Another serious problem
was te lephone service. By
midmorning on Thursd ay ,
se ve ra l te lephone ex ­
changes were so ove rload­
ed with either real or im ag­
ined emergencies that it
became almost impossib le
to get a call t hro ugh.

A sim ila r prob lem ex­
isted on the Cit izen s Band
channe ls. The loca l REACT
group d id a superb jo b of
tr yin g to hel p st ra nded
mot or ists by d ispatc hing
CB-equipped four-w he e l
d riv e ve h icles , but th e
QRM was unbe lie vabl e .
Channel 9 so unded like
channel 19 during ru sh
hour.

By midday Thu rsday, the
appe a ls broadcast by lo cal
radio a nd TV sta t io ns for
fo u r-wh eel d rive vo lu n­
teers to report to Red Cross
and area ho spital s began
to payoff. Sev era l ar ea
auto dea lers volunteered
thei r four-wheel d rive in­
vento ries to police and f ire
d e p ar t m e n t s, and w e
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began to team up ham s
w it h four -w he e l dr iv e
operators.

Dispatch es to t ran sport
nurses and do ctor s to and
f r o m a re a ho spital s
becam e co mmonp lace .
Many trip s we re m ad e
d eli v erin g p re sc ription
dr ugs a nd food to ho mes
where these item s we re in
crit ica lly shor t supply.

On Friday morn ing, the
wind and snow bega n to
subside, but road co ndi­
tions had actua lly wo rs­
ene d fro m th e day before .
To rel ieve th e radio t raff ic
load at the Red Cross, t he
co m ma nd po st a t the
Centervi lle Pol ice Depart­
men t was estab lished and
co o rd ina te d with a re a
hosp ita ls to handl e pe rson ­
nel sh ift c ha ng es. Th is
o perat io n co nt i nue d
through t he afternoo n of
Sa tu rd ay , t he 28 th , by
which t ime most of th e
ro ad s w e re at l ea st
passabl e fo r normal pa s­
senger ca rs.

Du ring th e day o n Fri­
day, th e Red Cross opera­
t ion took o n added fu nc-

t ions, as food and fue l-oil
supplies bega n to run short
in homes that we re sti ll cut
o ff . Fo od deliv eri e s in
a m a teu r-ra d io- e qu ipped
ve hicles began o n Friday
and carri ed on th rough
Sunday, the 29th. O n Sun­
day, a se pa ra te fue l-o il
de livery program was ini­
tia ted using a Nat ion al
Guard t ank t ru ck di s­
patched by amateu r radi o
fro m Gu ard headqua rters.
This serv ic e co nti nued
thro ugh the middl e of the
fo llow ing week.

In retrospect, o ne of t he
most impressive aspects of
the snow emergency was
the high leve l of p repa red­
ness and ad apta b ility d is­
played by a mateu r rad io.
Portab le a nte nn a s and
c iga rette -Iigh ter power
p lugs we re in ev ide nce
eve rywhere, which made
eq uipp ing fo ur-whee l d rive
ve h ic les a nd National
Guard t ruc ks w ith two
meter equipment relat ive­
Iy easy.

Rare ly was th e re a lack
o f q uali fi ed vo lu n te e r
rad io operato rs. Indeed,

the hardest pro b le m at
times was convincing some
of them to ge t som e sleep.
Radio p ro cedu res were
gene ra lly excellent, wi th
short t ransmi ss ion s and
ra pid ac know ledgements
the ru le rat he r tha n the ex­
cept ion.

The te chnical ca pabili­
ties of the repeater syste ms
rea lly paid off, as wel l.
Following the Xenia, O hio ,
to rna do in 1974, t he need
fo r a mor e rel iabl e , be tte r­
coverage repeate r system
fo r th e Da yton a rea
beca me evide nt , a nd a
system was de signed . With
the f inan cial assistance of
several local found ations
and man y ho urs of work by
a dedi cated tec hnica l com­
mittee, the system was in­
s ta lled and rece ived it s
fi rs t r e al test unde r
eme rgency cond it ions dur­
ing the bl izzard .
' The machines performed

f l a w le s s ly . Wit h t he ir
saturat ion coverage of the
two-county area of respon­
s ib il it y, han d-h el d po r­
ta b les and-low-power mo­
biles were a ble to be used
wi th an absolute m inimum
a mo unt o f t im e bei ng
spent o n setup and in­
sta llat io n.

Taken toge t her, t he
co mb inat io n of trai ned ,
will ing ama teur rad io oper­
a tor s, flexibl e , p rope rly­
ope ra ting eq u ipment, a nd
a good , rel iable repeater
syst em was unbeatable fo r
this situat ion . No ne of us
had ever t ra ined for an
eme rge ncy like t his-few
would eve r have expected
a situat io n like t his to oc­
cur. When the tim e came,
tho ugh, th e pieces fell into
place, and ham rad io we nt
to work for t he good of t he
co mmunity.

As one of my fr iends in
the loca l REACT orga niza ­
tion later to ld me, " I was
li sten ing on my po lice
monitor, and you guys real­
tv so und pro fess ional. Yo u
so unded like yo u do th at
eve ry d ay ." That's about
the nicest complime nt I
can thin k of .•
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• The SCR1000 - simpl y the f inest repeat er availabl e on the ama teur m arket . . and often com pared
to " commerc ial" uni ts sell ing for 3 t im es the price! Thi s is a 30 W t. unit, w ith a very sensitive & selec­
ti ve recei ve r. Included is a built-in AC Supp ly , NEW Expanded M emory CW IDer, fu ll me teri ng and
l ighted sta tus indi cators/co ntrol push-button s, cryst al s, local m ic, etc . Als,o provid ed are.Jacks for
em ergency power, remote co nt ro l, au topatch , etc .

• A full complement of op ti ons are ava il abl e: Duplexers, Cable, 'PL' , Touch Tone! Cont ro l, HI /LO
Power, Autopatc h, 60-70 W 2-4 Chan. 10 , Transmitter, Cabinets, etc. Please inquire.

• The Spec Comm Repeater System . a soun d investment available only by di rect factory o rder
Get your ord er in A.5.A. P.!

Under chass is view of SCR1000 with
Autopatch installed .

SCR1000-Standard 01 Comparison
In Repeater s -Now Avai lable with AutopatGh

-And Many Other Options!

• Normal patch, or secure reverse pat ch ac­
cessed by a control op.

• 3 digit anti·falsing access - single digit dis-
connect

• 3 digit on-off control of repeater transmitter
• 4 sec. time limit on access
• Built-in adjustable time-out function - patch

shuts down in 30-90 sec. if no carrier is recei ved
• Wide range audio AGe on input and output.
• User can mute phone line audio simply by key­

ing his mic button - prevents embarrassing
language from being repeated

• Patch access and repeater control - either
over the air or over the land line

Now Spec Co mm ha s taken the hassle out of putti ng a n au topa t ch repe at e r on the220MHzl ai r! The SCR1000/SCAP is a fu lly se lf-co nta ined 30 watt rep eate r wit h built-in
autopat c h a nd la nd line control. Yo u simply plu g in the phone line , hook up t he
d up lexe r, an d yo u' re on the ai r! The usual mo nth s of problem s a re el iminated ! The
SCR1000/SCAP has bee n met iculous ly en gineered to pro vide the sm ooth est per­
for ming pat ch tog ethe r with a positive la nd line co ntro l o f th e re pe ater . The
system is fu lly assemble d, set-up an d chec ked-out in ou r la b

2Mtr. &

SCR 1000 Sp'ecitications

SPEC·COMM REPEATER BOARDS,
SUB·ASSEMBLIES & ACCESSORIES

SCR 1000 WITH FL-6 PRESELECTOR $1055.00
SCR 1000 WITHOUT PRESELECTOR. . $ 970.00
SCR 1000 SCA P & FL-6 PRESELECTOR. . $1605.00
SCR 1000 SCA P Fl·6 WP6 41 DUPLEXER $2100.00 Commercia l pr ices

som ewhat higher.

See our Aug ust 73 Ad for mo re detail s!
(Add $3.75 ship/ha ndl ing. PA resi dents
add 6 % tax.)

2 M.,.
220

MHzl
• SCT110 Transmitt er As sam­

b ly. sc r n o mou nted in
shielded ho using.... $199.95
(30 Wt. Amp. + 65.00)

• CTC100 CORfTimer/Control
Bd. . . .. .. $35.00

• 10250 CW 10lAF Mixer Bd.
Programmed $65.00

• SCAP Auto patch Bd. $225.00
• RPCM "Reverse Patch" &

con trol bd. .. . . . . . . . $79.95
• TTC100 Touch Ton e Con trol

bd. 3 d igit ON , 3 digi t
OFF . . $85.00

• TRA·1 Tim er Rese t Annen-
ctetcr Bd $20.95

• WP641 Ouplexer $495.00

• Fl · 6 Preselector. Rc v r .
Front -End Fi l ter/Preamp.
Exc. reject ion of st rong "out
of band " eros. - 60dB @ ± 6
MHz ... . . . . .. . . . $85.00

• SCR100 Receiver Board. wi
xtel . $115.00
( 8 Pole IF Filter + $18.95)
(10 Pate IF fi lter + $29.95)

• SCR100 Recei ver Assembly.
SCR100 mounted in sh ield-
ed ho using $185.00

• SCT1l0 Xmtr.fExclter Bd. 7
or 10 WI. bd. $135.00 w/x tal.
BA·10 30 WI. Amp. bd. & Ht.
Sink $51.95

o State of the Art CMOS con­
tro l log ic & ti mers - No
Relays !

o Built-In CW lOer -Low
current draw, 250 bi t PROM
Memory! Adjusta ble speed,
pit ch , ti me, etc.

o Exclusi ve Spec Comm MOS·
FETlHot Carrier Diode rcvr.
fron t end - reduces 'dense'
& IM prob lems!

o Built-I n AC Supply w/ instant
bt ry. swltchove r for emer­
gency pwr.

o Supplied with .0005 %
Sentry xtats and a Turner
local mic.

o Jack s Provided for Remote
Control, Auto-Patch, DC out,
AF in/out, COR Swi tch, etc .

D True FM-For Apt. Audio so
good, i t "sounds like
dir ect "!

FEATURES
o Full Metering of crit ical

levels .
o Front Panel Controls for

tim ers & AF levels .
D Lighted push-buttons for

con trol ltest funct ions &
st atus indicators

RF Outpu t 3QWaU s typo
Infinite VSWR proo f
Sensi tivity 0.3uVf20dB Ot.
Selectivity -6dB @ ± 6.5 kHz;

- 75dB @ ± 15 kHz;
-1 00dB @ ± 30 kHz.

Includes 8 Pole Xtal Fltr. (Shar­
per 10 Pole Ftt r. Avail able)
Des ense/O ve rloa d ... W/1uV
desired signal, dese nse jus t
begin s @ approx. 50,000uV @
± 600 kHz.
Spuriou s Response . -70dS min .

EXPORT ORDERS~CONTACT SHE RE IN OUR INTERNATIONAL DEPARTME NT Send fo r Data She ets !

/SCI SPECTRUM COMMUNICATIONSsa
1055 W. Germ ant own Pk., Norristown PA 19401 (215 ) 631 -1710 _
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Jerrold A . Swank W8H X R
657 lVillabar Drive
washington Co urt Ho use OH 43160

The Blizzard of '78

- a real snow job

A t 2:00 am EST on
Ja nuary 26, 1978, the

wind began to blow and
the snow be gan to st rea k
across the landscape, caus­
ing a whi teout that wou ld
do cred it to an Antarctic
winter storm . At 3:30 am ,
th e fu r nac e blower
stopped and we lost our
hea t. The power had go ne
off a ll ove r Was hingto n
Court Hou se. The loss of
power knocked o ut both
my two meter transceiver
and the local 87/27 re­
peater.

Lucki ly, t he power came
back on in our section of
th e city a t 8:30 am. Soon
aft e r t hat, I received a ca ll
from Paul Woods , the
De puty Direc to r of the
Disaster Services Agency,
asking that I a lert t he ham
radio emergency network .
Sin c e I am bot h t he
Disaster Services Agency
Comm unicati ons O ff ice r
and the newly-appo inted
Favette-Co untv Eme rgen cy
Coordinator , it was my job
to ge t th e a mat e u rs
together. Although there
had bee n no real advan ce
plan ning, I made a ca lion
the repeater for vo luntee rs.
T he res ults we re im -
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mediat e and e xciti ng .
Many lo c a l ham s ha d
pr om p tl y gon e to th e
repeater frequency. It was
pract icall y insta nt mobili­
zat ion.

Even tu all y, twe nty-six
amateurs took part in our
operation . We had a use
fo r each of them - it cer­
t a in ly was a g rat ify ing
response.

Last year, t he DSA d irec­
to r had depend ed o n
CBe rs , wit h very poor
re su lt s . The e m e rge ncy
channel (9) was de luged
wit h ca lls fo r the she riff,
and th e ot her c hanne ls
were loaded with pe o ple
discuss ing th e sto rm. High­
powe red amplifiers used
by CBers in a nea rby town
o n channe l 10 caused so
mu ch ad jace nt cha nnel in­
te rfe rence that a ttempts to
rel ay ca lls fo r hel p th rough
CBers o ut of town failed . I
had told him that next tim e
I would show him what
ham radio could do.

I asked first for someo ne
to go to the DSA head­
quarters to set up a unit fo r
communication with mo­
bile unit s, as we ll as fo r
qu ick co nnec t io n wit h the

office (since its line wa s
also swa mped with ca lls).
To get in, I f irst had -to wait
several minut es fo r a dial
tone , and the n I wou ld get
a busy signa l and have to
sta rt all ove r. The office
co uld no t ca ll o ut, e it he r.
(The deep , drifted snow
made it impossible fo r t he
te le pho ne co mpa ny to in­
sta ll Iines, as had be en
do ne last yea r.)

Art Swad ne r WB8E E-B
sa id th at he would go if
someone would pick him
up . On ly four-wh ee l-drive
vehicles co uld get th rough
in most cases.

Since none of the DSA
rescue peop le .w ere hams,
we had to have a mobi le
operato r wit h each driver.
Fran k Jo hnson WD80LN
pu t about 300 pounds of
o ld generators and radio
equipment in the ba ck of
his Ford stat ion wago n for
ba llast, and we nt afte r Art .
He also volu ntee red fo r a
mob ile job, a nd eve n used
h is own c a r. Another
vo lunteer, Mark W orkman
WB8TYC, need ed tran spor­
tation, so Frank picked him
up . Bill Burns WA8 1EJ also
used his ow n car, and Mike
Gray WA8HNS, Jim Tu rner

WB8FTL, and Gar y McCoy
WD8LPK a ll became mo­
bile o pe rators to ride with
the DSA resc ue uni ts.

Th e mobile uni ts were
de signated --VSA #1 , DSA
#2, and so on , so th a t t he
director, who wa s not a
ham , wou ld not have to
rem em ber ham calls . The
mo biles inde nt ified with
bot h the ir call. a nd with
the ir DSA un it numbe r.
They han d led more than
fifty tr ips, e it her to bring in
peop le or to take o thers
me dic ine, food, or even
fue l o il.

l-a c k McKi rg a n II
WD8B NG handl ed mes­
sages via repeater relays
for surrou ndi ng c i t ie s;
there we re about seve nty­
six messages ha ndl ed .

I hand led the te lephone
calls, and severa l Novices
mo nitored channel 9 on
t he CB and ca lle d me for
the phon e calls to the
she riff . They a lso moni­
tored our repeater on scan­
ners, since they could not
work two me te r FM. This
scanner/CB receiver meth­
od worked very we ll. I
replied via 2 meters and
they re t urned the channe l



9 call with the information
that they were going to be
helped by either the sheriff
or a wrec ker, as the need
appeared .

I had to dial the sheriff
up to ten tim es to get a
line . Each time, there was a
wait of seve ral minutes for
a dial tone.

While we had offers of
snow mobiles, the expe ri­
en ce of last year taught us
that they ha d limit ed
usefulness. With a dri ve r
and a communicator , th ere
w as no room for evac uat­
ing people, and th e intense
windchill fa ctor, du e not
onl y to th e na tural wind
but also to the high speed
of th e sno wmobiles, made
it nec essary that all
oc cupant s be w a r m ly
dressed. The four-wheel­
drive vehicle is th e real
workhorse.

I averaged about four
call s an hour, fo r over fo rty
hours, a nd all this with o nly

, two hours sleep in the fir st
twenty-fou r. This totall ed
more than one hundred six­
ty calls.

Gera ld Ragland WA8BOB
is a pharmacist at the loc al
hospital , Fayette County
M emorial. He w as very ac­
tive in the ne t , and also had
to arrange for 3000 pounds
of l. V. so lu t io n to be
deli vered from Dayton .
The hospital admini strator
was so impressed with the
smooth operation of the
amateurs th at th e hospital
is purchasing a two meter
FM uni t for fu ture use, so
that there will alwa ys be a
unit there for emergencies.

AI Dixson WB8SRN also
served at DS A head ­
quarters, eventually being
reli eved by Jack McKirgan
II WD8 BNG. They we re so
pleased with AI Dixson that
they have asked him to
become a member of DSA.
He has also be en ap­
pointed Assistant Emergen­
cy Coo rd ina to r. He e n­
joyed being of service so
much that it renewed his
lagging interest in ham

radio.

W e did not, as some
cities did, opera te as a con ­
trolled ne t . Having ever y­
thing funn eled through net
control may be necessary
for large groups, but fo r a
sma ll o ne (26 active hams
in th e net). it wo uld have
been too slow.

Each ham did what he
cou Id do best. and all
moni tored th e rep eater.
Several also were monitor­
ing channel 9, and so me
were periodic all y reporting
to oth er re peate rs to get
road and w ea ther condi­
tions. Th ere are about a
doz en rep eater s. in our
range.

Eac h on e knew at a ll
t imes the entire stor y. I
co uld drop ou t for lun ch
and someone wo uld take
my place until I came
back . We notif ied t he local
radio station that messag es
for su rro u nd ing citi e s
could be t ransmitted by
tel ep honing Frank John ­
so n' s number . He t he n
gave them to Jack McKir­
gan II and t hey we re
passed on . We took no in­
coming health and we lfa re
messages .

We learned a lot as we
went along. For example ,
not to expec t any road in­
formation from the she riff
or t he sta te patrol , bu t to
ca ll the high way depart­
ment. They plo w and sa lt
the roa ds, an d kno w exact­
ly w hat condition s are. We
also reali zed the imp or­
tan ce of having bac kup
batteries for t he 2 me ter
gear and the repeater , 5 0

that they are not "dead"
when t he power go es off .
Ext ra fla shlight batte ries
and a kerosene lamp or
lantern should also be kept
handy.

If you have an emergen­
cy generator, or anything
else, be sure it is where you
ca n get it . On e ham had a n
emergency generator in his
garage, bu t th e garage
door wa s d rifted shut and
so wa s his house door.

On e ham lost his sixty-

foot tower (whi ch blew operated with perfec t
over) , and his triband beam discipline, and channel 9
fell across the power line w as s ile nt e xcept for
to his house. As a furth er eme rge ncy calls. If yo u
iron y. all his gear was away have such a well-operated
at the manufacturer's be- CB group in yo ur area , it
ing se rviced. All he had left would be we ll to mak e con­
wa s his phone . Even his 40 tact - otherwise, for get it.
meter ve e came do wn w ith There is great satisfac-
the to we r. tion In handling an

We were fortunate that emerge ncy we ll, and it
Phil Brook s WD8DPI , who brings new pride in being a
is a m inister at the Grace ham . Don't plan for any
Methodis t Churc h, al so certain type of emergen cy.
had 2 meter FM available . Everyo ne here thought that
He handl ed all t he coor- the mos t likel y catastrophe
dination of getting blan- was a tornado, after Xenia
kets, food , a nd other sup- got hit . Then last year we
plies, and arranging for th e had very low temperatures
influ x of st ra nded people and freezing wa ter pipes
w ho had to leave th eir cars were a problem, as well as
in snowdri fts on the in- hom es w ithout heat and
t er state. Four oth er fuel. Still, on e could get
chu rches cooperated , and a ro u n d, e ven to the
the Red Cross furni shed grocery. Then this year a
fo od order s when needed. diff erent type of sto rm hit.

Th ere were no messages It w as ju st plain snow -
received by us dir e ctl y 26" of it, with high winds to
from CBers. The on es who blo w it into dri ft s. No one
were calling on chan net 9 could move . We could not
did not kno w at any time even get to our car in the
t ha t t hey we re b eing carpo rt bec ause of neck­
recei ved by ham s. The high snow drifts. All roads
cred it th er efo re we nt to into town were -COrn ple te ly
the CBers , bu t both we and block ed . Sn o w p lo ws
th e CBers kne w better. bogged dow n and went in-

The o nly time CB was , to th e ditch . If yo u d idn 't
h"ave something in yourused at all in any useful

mann er th at w e kne w hou se, you did w ithout it.

about w as w hen a woman Even though ouropera-
ca lled th e Red Cro ss here ._ tjon we nt smoothl y, we are
from Kansas Ci t y a nd determined that the next
w a nt e d t o kno w th e e me rge nc y , with more
w hereabo uts of her tru ck er planning, will involve more
husb and , who had been amateurs . We mu st have
bringing a load to a plasti cs batter y backup power for
compan y here and had not all the receive rs, and must
reported in some hours. I have a plan that will allow
tol d th e Red Cross that I for eff ic ient operation of
would not und ertake such our increa sed coverage
a search with ham radio, a nd for helpin g other co un­
but wo uld turn it over to a ties if they need help. We
CB club. I did this , and I wo uld liketo be able to use
heard sever al hours later CB units mo re ef fe ctiv e ly,
that they finall y located and we wo uld like for in­
him at a motel. terested CBers to see how

Some peopl e were even the ham system works . W e
playing mu sic on cha nne l also need a ca ll-up system ,
9, but since most of this in ca se the eme rgency is
type of operati on was in not as obv ious to all as the
the city, we we re able to sno wfall was .
have our outlying monitors For ex pe r ie n ce, the
co py calls. By co nt rast, in Gre at Blizzard of '78 sure
Wilmingto n, Ohi o , 22 miles beat a Simulated Emerg en­
a wa y, a REACT t eam cy Test. .
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A lexander Mac Lean WA2S UT!NNN0ZVB
18 Indian Spring Trail
Denville NJ 0 783 4

How Do You Use ICsl
-part X

Fig. 1. Basic 60-Hz-sine-wave-to-60-Hz-square-wave circuit.

F irs!, what is an ac clock
circui t ? It 's a circu it

that gives you a t iming pulse
keyed to the 60·cycle ac line
frequency. This is accurate
enough for many purposes,
including, su rp r is ing ly
enou gh, a number of the
digital cloc k kits that are
available.

The circuit performs one
very important fun ction. The
ac line frequ ency is a 60-cycle
sine wave. The digital cir­
cuitry run s on square-wave
pulses.

Woe to the circui t th at
dumps sine waves into digital.
They obje ct. So there has to
be a nice little circuit th at
will turn yo ur sine wave into
a digital signal.

I usually like to start off
articles with exa mples of ho w
easy it is just to steal t he
circuit yo u want fro m some­
on e else 's piece of equipment
and use it for yo ur own.
Unfortunate ly, going through
a number of back issues, I did
not com e across any line­
frequency circuits published

recen tly, so I wiII have to
star t off cold.

There was one type of ac
circui t, though , which was
qui te common, and a simp le
method of designing this will
be described.

There are two specif ic
thin gs the circuit must do to
mak e the line frequ ency com­
pat ible with digital ICs. It has
to convert it to a su itab le
voltage level, and it has to
foo l th e digital ICs into think­
ing that it is a digital signal.
This ta kes two different oper­
ations, each one of which is
very simple. Refer to Fig. 1,
which is the basic circuit.

Th ere are many places in
the eq uipment where you
may be able to stea l th e ac
voltage. The usual place is
from an unu sed filament
winding on the power trans­
former. You may even be
able to cou ple it fro m the
rec t ifier wind ing with a
capacito r.

You do not need much
current for the jo b - just an
ac signal of suffici ent vo ltage
and no more . That is the

,,,
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fun ction of R1. This may be
a potentio mete r, as show n, or
two fixed resisto rs, or a com­
bination of both . It depends
on what voltages you have
and what parts you m-ay have.

Th e total resistance is a
fun ction of Ohm's Law. The
on ly cr it ical part is that the
resistan ce should be high
enough so that it does no t
draw appreciable curre nt. A
figure of f ive to te n rnA
would be a goo d start.
Measure th e available ac an d
figure the total resistance for
current appro priate to - the
rati ngs of th e resistors.

Th e next par t is a little
more tric ky. You need the
c or rect signal voltage to
switc h the 7400 gate. A loo k
in a data boo k will give you a
hint.

According to the data, you
need a minimum of 2 vo lts to
switch to high and less th an
0. 8 volts to go to lo w.' The
maximum inp ut voltage is
listed as 5.5 vo lts. Thi s gives
you a ball-par k figure, but it
do esn't help all tha t much.
That is a squa re-wave voltage,
not the sine wave yo ur meter
is calibrated for. There is a
simple way out, tho ugh.

That is ho w yo u get th e
voltage . Fig. 1 has a plain
o r d inary rectifier in the
circuit. Th e o utput of the
half-wave rect ifier looks con-

siderably like the pulse tha t it
wants to a digital Ie. Fig. 2
sho ws its waveform. Not ice
that it goes from zero to
maximum and back again.
The IC doesn't care that it
hits zero instead of so me low
voltage state. It looks the
'same to th~ 'IC:

This makes it easier. Your
met er will read a voltage even
thou gh it is not correctly
calibrated. Simply star t at no '
voltage from th e resistor
rect ifier networ k. and slowly
increase the voltage to the
rect if ier unt il the [C starts
pulsing. You can see it on a
scope or a logic prob e, or
even on a meter. The re will
be a change in the vo ltage
when the fC starts to pulse.

Go slowly and note the
poin t at which the action
starts. Then measure the volt­
age to the input to th e 1<:
This will be in the few-volt
range. Note the readin g and
then increase the voltage until
you read te n or t wenty per­
cent mar c. Thi s should give
you so me margin to ta ke care
of voltage variat ions.

As a final check, see that
the new voltage is not too
close to th e stated maximum.
It sho uldn't be; mine wasn' t.
Th en check again for corr ect
switc hing action. If all is
okay, yo u should be in busi­
ness. Th e ex tra gate section
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Fig. 2. Halt-wave rectifier waveform.

However, in itsinorrnal
usage, as the timing pulse for
a digital cloc k, yo u have
another problem. Once the
timing error get s in, it stays
in. There is no way the circuit
can correct itself. That is why
you see'·so many clock kits
with crystal tirnebases and so
many surplus crystal units
giving 60-cycle out put.

While the accuracy is
much greater with the crystal
unit than the ac line fre-

There is one other co rn­
mon co mplaint with this
circuit - ac line glitch es. A
glitch is not one specif ic
problem, but a class of them.

Th e y a re the digital
equivalent of gremlins. In this
case, it is any ex traneo us
pulse that manages to get in
through the ac line. Ma­
chinery starting up in the
area, stray electrical pulses, or
sta t ic and lightning di ..
charges, among other things,
can cause a pulse on the ac
voltage. Thi s will com e right
in on the line and probably
get right through th e tran..
former primary and appear at
the seco ndary.

as an ou tput buffer for the
60-cycle stage in a full y built
piece of gear. What co mes
afte r that? Usually two more
s im p le st ag es (more if
needed). A divide-by-six stage
followed by a divide-by-t en
stage? will give yo u a one­
secon d pulse (F ig. 5). More
divide-by-ten stages can be
add ed if needed for slower
timebases.

There is a limiting factor
to this circuit. It is so simple
that yo u would think that
everyone would want to add
it to equipment because it is
so easy, so there have to be
some drawbacks.

One drawback is its f re­
quency accuracy. The accu-
racy is onl y as good as the Th e digital ICs are very

sensitive and will happily
accuracy of the timebase,
which in this case is th e in- follow any little pulse they

see. This can give yo u a
coming ac line frequenc y.
This is a nom inal 0.0 5%. Th at . timing pulse that is out of

time or phase with the
so unds pretty good when yo u

60-cycle frequency yo u wantare just measuring a few sec-
to esta blish. Thi s actu ally is

onds or so, but as yo u in- not that much ~h problem
crease the time and start

with the counter-ty pe circuit.
measuring fract ions, yo u get I k datin z its d'

bl
t eeps up atmg us rea 109,

pro ems. d '
T k lt think 'In " an a stray counting erroro rna e I easy, ~"- '.

f f At 1000 Will be corrected at the nextterms 0 requency. . .
H 0 05'" t bad countmg period .z, . ,0 IS no so -
onl y 0.5 Hz. What' s half a
cycle to most audio use? AC
10 MHz, it becom es 5000 Hz
or 5 kHz, and, at 30 MHz, it
becomes 15kHz. When yo u
hit th e UHF frequencies, it
Hertz even worse.

That's why you don 't see
too many frequency counters
around with ac -Clock time­
bases. Even when you are
measuring time, when you dig
down into the microseconds,
the accuracy is just not there.

The 741 3 is really a dual
4- in pu t NA ND Schmitt
trigger. T he 7414 is simpler
(Fig. 3) - just one input pin
and one outpu t pin. There
are, however, six of them in
the package, which is a lot of
Schmi tt triggers to play with.

Th e 7413 is a bit of a
maverick. It is shown as a
NAND gate with a Schm itt
trigger follo wing that and a
NAND gate output stage.
There is a Schmitt trigger in
ther e so mewhere, though.
How yo u hoo k it up depend s
on how strong yo ur sto mach
is.

From the pictorial (Fig.
4), it would look like the
resistor rect ifier combination
sho uld be used to fee d it so
that th e NAND gate got a
digital signal of sorts. I recol­
lect that, when I was using
the m on th e bench, I fed th e
sine wave directly to the
input and got the square wave
output just the same. My
incli nation would be to use
the recti fier anyw ay, and
just rely on th e Schm itt
trigger part for good smoo th­
ing of the output pulse. That
way yo u get the best of both.

Yo u can tie all four
inputs together as you would
w it h the unused inputs
of the 7400, or yo u can t ie
the three unneeded inputs to
the Vee pin through a com­
mon 1000-0hm resistor . Just
remember that you will have
to do something to acco unt
fo r all the inputs,

You determine the input
voltage needed in the same
way yo u do for th e oth er
devices, starting from zero
and working you r way up
until the circuit wor ks.

Often an extra NAND gate
sect ion of anoth er Ie is used

buffer is comm on in such
circuit s.

Th at is th e simplest way to
do it. When I was experiment­
ing, I tried a few zener diod es
in the circuit as the rectifier
and to regulate th e voltage.
Accordin g to my meter, it
didn't make all that much
difference. The vo ltage across
the diode never did reach its
reference voltage. It did
appear to have some smooth­
ing effect when the vo ltage
was increased, but it did not
seem to be a signif icant factor
in the circuit. Nor did it make
much difference which way
th e diod e was hooked up
with either ty pe of rec tifier.
It could be reversed or used
with the diod e acro ss th e IC
instead of in series.

As lon g as th e IC got the
voltage, it appeared to work
properly. For simple equip­
ment , if I were going to use
such a circuit , I wo uld not
bother with a more complex
arrangement . I would try the
simple way and see how it
worked.

However, simple though
this is, it does appear to be
th e hard way to do thin gs.
There ou ght to be some
clever little gizmo that you
can feed an ac signal into o ne
side of so th at a digital signal
will pop o ut the other.

Th ere is. It is called a
Schmitt trigger. Its function
is to turn an ac signal into a
proper square wave, and it
doe s a smoother job of it
than the simple circuit.

Here we are blessed with a
surplus of riches. There is not
just one such device, but two

the SN7413 and the
SN7414. T here are so me
diff erences between them,
but they can be easily fudged.

",
+5V NC

14 13 12 I I 10

r

'"
, ,

IN OUT

Fig. 3, SN74 74 hex Schmitt trigger, Fig. 4. SN74 73 dual -i-inpu t NAND Schmitt trigger.
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Fig. 5. 60 Hz ac timing chain.
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f req uency t imebase is hard to
beat.

M y r ec o m m end a tion
would be the recti fier and
741 4 co mbinat io n with a
7400 buffer or an addi t ional
7414 sect io n buffer. That
should be about th e most
re l iab le sim ple co m bina­

t ion. -

que ncv, f or most app lica­
t ions, th e pri mary reason the
crysta l t ime base is used is no t
for its accuracy bu t to

d ivorce t he t imebase from t he
ac line, thu s getting r id of the
major source of ti mi ng error,
th e no toriou s gl itch.

However, if all you want
is a qu ick way to tell th e
time, or you need a quick and
easy t iming ci rc uit, th e ac l ine

References
1. TTL Data Book, National
(Radio Shack), February, 1976.
2. " How Do You Use les? - part
III," Maclea n, 73 Magazine ,
November, 1976, p. 106.
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WARNING

ruined what might have been a
good mag , but it 's too late now.
Too bad . The ARRL haun ts you
like a bad dream th at wi ll not go
away. By t he way , you are right
abou t one thing. Your atti tu de
doesn't sell mag s-it turns
hams off .

Wayne Brandon WB5H MB
Garland TX

Continued on page 704

The n ew regUlatio ns
co nce rn ing linear amp lifiers
make me wonder if some body
s lipp ed something in the FCC
water co olers. It really makes

. good sensete-clcbber ham s in
the name of c racking down on
illegal CBers . Suppose hams
were getti ng on th e 550·1600
kHz ban d- wou ld the FCC ban
the sale o f broadcast band '
equipment? Probabl y ! Wh y.
th ey could ca rry that further­
if drugs are smuggled into th e
country by plane, why not ba n
the sale of airc raft capable of
internat io nal f lights? Or mayb e
ju st the sa le of suitcase s.

Whi le the heavy th inkers at
the FCC were thinki ng up how
to dump on ham s, I took the
Novi ce code tes t i n ear ly
Mctrch. The 610 wen t in, but th e
written test didn't arrive until
th e end of April-weeks after I
passed the General c lass exam
on April 5th . After 10 weeks of
waiting for my call letters, I
ca lled the FCC and was told to
be pat ient-it co uld be another
8-12 weeks ! Out of curios ity, I
cal led my congressman (Rep.
Stangland). Hi s office dis­
cove red that my f ile was on
" hold" and would rema in there
until ac t ion on my previo us ap­
pli ca ti o n (fo r Novi ce ) was
taken!! If his off ice had not
ca lled, I wou ld have waited for
mon th s with nothing happen­
ing ! Please warn ot her would ­
be hams. Another week and I
wou ld have wished I had put a
CB between ch annel 40 and th e

OY3H and he was using 100
Watts of power. There was a
per son next to me ca l li ng CO
co nt inuo us ly . Too muc h, in
fact , to realize OY3H wa s the re.
However, after hearing me ca ll
and co nverse with OY3H just a
few kHz awa y, he was next in
line in the pileup that ensued
aft er my OSO. Wha t a feeling it
is to answer a CO from a semi­
rare OX co ntact with on ly a few
Watts and then sit back and
chuck le at everybody else tall­
ing over eac h other trying to
work the same station I had. In
sum mary, there is quite a tot or
good used gear aro und . You
have to spend the time to
sur vey your prospecti ve gear
and then barter for a sat is fac­
tory pri ce. Don't ti e yourself
down to only one type of brand
nam e gear. Shop around, th at's
th e name at the game . Good
things co me to th ose who hav·e
pati ence.

Curt is D. Law WA2PIV/2
New Have n CT

TOO BAD? - -I

A friend of mine left me the
June issue of 73 to read
because of the antenna info
and , li ke a nut , I co uld not resi st
fli pping throug h it. As always , I
see that yo u have not changed
in your att ac ks on th e ARRL.
Don 't you ever get tired of
writ ing about QST in 731 Poor
73 cries li ke a second-rate
co ustn . about her big sister,
QST. I w ill admit to a pass ing
weakness in looking at Ju ne's
issue of 73, but since you
haven't changed and never will ,
I w ill co nt inue to read about
QST in OST, not 73. You can
keep your CB fans and gay
ad vert ise me nt for nets and
yo ur ete rnal gripes abo ut t he
best ham organization (ARRL)
around to day. I can't figure out
what keeps 73 af loat, except
some peop le li ke to read ar­
t icl es that are crit ica l of others.
You are so hung up on the
ARRL and QST that you have

tomta is co nsi dering letting the
CHP have radar. If the y do , I
shall proceed to purchase or
build (ha) a receiver and the n I
will know whe re th ey are. I do
not bel ieve in jamming, but it is
our priv ileg e to rece ive. See you
on 20.

Terry Downey W6TD
Bishop CA

SHOP AROUND

Okay, Wa yn e, thi s is in
response to your request on
wo rk ing OX w it ho ut going
bro ke. I agree with Mr. Todd
WB5SY P (Ju ne, 1976, issue )
that ham gear to day is beyo nd
the reach of most of us. I, until
recent ly, have been using a OX·
60B Heath transmitter, a OX­
150A Realist ic receiver, and an
old Jo hnson T-R switch with a
low-pass filter. Total cost of
th is st ati on is $230 .00, in ­
cludi ng coax and a hom e brew
40 meter antenna. Th is setup
has served me qu ite well and I
have worked OX on many occa­
sions. Almost al l of the gear
was acq uired from want ads,
ham fests, and local club ac­
tivities. The whole tr ick is to
barter, a term that is not dead .
Of co urse, most of th e opera­
ti on here is CW and you will be
quite surprised how long a co n­
versation you can hold wi th 40
Watts outp ut power. Remem­
ber one thing when worki ng OX:
Lis ten . Too many peop le on the
bands today call CO OX and
then don't l isten aro und . The
art of pat ient li stening wa s how
I made my f irst aso afte r pass ­
ing my Genera l te st. It wa s with

. : 1 ~

GOVER NMENT BS?

from page 11

Tel l them all to go to hell - I
like yo ur way of thinking. I
agree w ith yo ur tho ughts on
governme nt es.

If I want to drive at 100 mph , I
do 50, as I have a 1971 Ranch­
ero with a 375 HP Cobra engine
which wi ll do the job and I am
not dead yet. I feel th at th e
govern ment has made th ese
st upid regu lat ions fo r th e idi ots
that eith er cannot or will not
learn about the safety rules of
driving, and I fee l that if they
ca nnot drive sa fely , take away
t he ir drivi ng privileges, not
mine.

As far as thi s radar thing is
concerned, the Sta te of Oall-

was the founder of Internat ional ,
and at one tim e he ld t he
amateur license W5EMH, He
had not been active in am ateur
radi o fo r the past seve ral year s.

Mr. Freeland was a pioneer in
the ma nu factu re of precis ion
qua rtz c rystals and frequ ency­
measuring equipment. lnterna­
t ional was the fir st company in
the United States to mar ket a
Citizens Band transceiver. The
electronics industry would be
put to task to find a person wi th
a greater dedica t ion to quality
in manufacturi ng.

Inte rnationa l wi ll co nt inue
its operat ion in his t radi ti on .
Mr. Freeland's so n, Royden
WB5KOC, wi ll be active in the
company.

Bill G. Moore K5HTF
Russe llv ille AR
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Clegg •
IS•••

••• ICOM Headquarters
No one else offers asdiversified a transceiver line as ICOM, anqno one else can fill
your ICOM needs better than Clegg!

Take your pick for your favorite mode and band:

IC-701 160-10 meters, Synthesized, Solid State IC-280 143.9-148.11, Microprocessor cont rolled
Digita l readout 200 w att PEP input. memory. 1 and 10 w att FM ·er. Remote

IC-211 144-148 M Hz. Synthesized. FM/USB/ controllable.
LSB/ CW Digital readout J0 watt output IC-30A 440-450 MHz FM. 22 Channels. 10 watts
Solid State. J 3.8 VDC and 115 VAC IC-202S2 Meter SSB Portable ..
operation.

IC-245/SSB 144-1 48 M Hz. Synthesized. FM/ IC-502 6 MeterSSB/ CW Portable
USB/CW digital readout 10 watts output. IC-215 2 Meter FM Portable
Solid State Multi-Mode Mobile. IC-402 432 M Hz SSB/CW Portable

Call us TOll FREE for quote on the ICO M of your choice!
1-(800) 233-0250
(In PA call 1717) 299-7221 collectI

Call Clegg for best price

Looking for a different brand? Clegg also stocks all
o ther maj or prod uct lines inclu ding Dentron.
Alpha. Yaesu. Drake. Wi lson. KLM. Hustler and
MFJ. and-of course-Clegg transceivers.
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William S. Hornbaker WA4TJJ

5204 Penelope Lane
Knox ville TN 37918

Relax and Unwind
your antenna wire

Fig. 1. Wire straightener construction: base- 1/l" or 3/4"
plywood; guide blocks- t " X T" x l" pine. Nail or screw
to base.

W ith few exception s,
almost everyone up

till now has experi enced
the curse of kink s in cop­
perweld an tenna w ire.
Number 14 gauge cop­
perweld consists of a stee l
core and an integral cop­
per jacket, approximately
30 percen t copper by
we ight. As the wire is
drawn down to size , it
becomes wo rk-ha rde ne d
and springy. Whe n wo und
into th e fift y-foot con­
tinuou sly conn ected coils
in which it is stocked and
sold, it is in a stressed state.
Do not remove the tie s
from a fifty -foot coi I and
let it drop unl ess you wish

to be confronted wit h a
minor demon in the form
of a tangle of wire which is
mo st diffi cult to tame
(Ame n!-ed).

An interesting experi­
ment was once performed
by an e lect ric ia n friend
who carefully tied one end
of two fifty-foot coils to a
po wer pol e in his backyard
and carefu lly unrolled the
one hundred feet of co p­
per weld which he attached
to the bumper of his ca r.
He then let the car roll a
short distan ce do wn th e
sloping dri v e way to
"stretch and straighten"
t he wire , when it suddenly
snapped at th e bumper and

2 ;n. G -GlI\MP~

wrapped itself around the
pole in an impossible mess.
He cut the wire into short
lengths, disposed of th em
in the trash, a nd we nt to his
suppl ier for more wire.

By following the instruc­
tion s given below, you can
un roll and st ra ighten cop­
perweld so tha t an antenna
can be strun g withou t -the
kinks, snarls, and uncouth
comments commonly asso­
ciated with the devilish
stuff. To accornplishjthjs
minor miracle, proceed as
follows:

1. Determine the length
needed and purchase (or
cut off) sufficient fifty-foot
co ils for th e job at hand .
2. Hold one coil securel y
so that the many turns can­
not flip out of the plane of
the coil, and remove all of
th e ties from that o ne coil.
3. Carefully permit the
co il to rela x and expand in
your hands, w ith assistance
a s required, until the
stored stress is reli eved .
4. Retie the relaxed and ex­
panded co il.
5. Rep eat steps 2, 3, and 4
for each coil.
6. Make a simple w ire
st raightene r from scrap
wood as shown in Fig. 1 .
The guide holes are just big

enough to pass the wire.
On e block is f ixed and the
~the r is pivoted on one
sc rew and then clamped
whe n properl y adjusted .
7 . Place th e coil s as
shown. Insert a shor t
.lengt h of wire from the bot­
tom coil through the guid e
hol es , and then remove the
ties from th e bottom coil.
8. Pull about three feet of
wire thro ugh the st ra ight­
ener device, rna_king neces­
sary adjustme-nts to th e
movabl e block.
9. Tie the end of the wire
to a solid anchor point,
such as a tree, post, or
antenna mast , and back
aV'{.ay in such a manner that
you control the rotation of
the co ils and keep them
flat against the board .

You sho uld now hav e
your copperweld lying
across the yard with onl y a
slight wa viness- provided
your adjustm ent wa s cor­
rec t . The s t ra ig ht e ne r
wo rks by bending the wire
in the opposite dire ction
from that in which it was
co iled, just e no ug h to
leave the wire in a reason­
abl y straight co nd it io n.
Now you can get on with
the routine business of put­
ting up your antenna with
man ageabl e ease. •
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Return the attached postage-free card , and we 'll have your tr ia l copy of Ki lobaud on
the way to you within a few days. Wayne is willing to go to this expense because
he feels that all hams can profit (and he means $$$) from an understanding of the ._
bas ics of microcomputing . The fact is, there's a revolution going on, even more im­
portant than the one that rep laced vacuum tube s with solid state, and you 'll want
to be a part of it and join the fun . Over 20,000 hams already have their own com-
puters up and running and are having a ball_ '
Ki lobaud is the on iy magazine in the fi eld written specifically for newcomers to
computers, and many of the articles are ham-oriented . .. after all , many of the
pioneers of microcomputers are hams. Don't let this revolution pass you by. Return
the subscription card and your trial issue wi ll be on the way, along with- a bi ll for a
year 's subscription at a special int roductory rate of $12. If you're not completely
sati sf ied, just wr ite " cancel" on th e bill and return it to us wit hin 30 days . .. and
keep the tr ial cop y.

~USh me~:i:OPY:KiiObau:nd enle~Y~bSCr iPlio~t~a~he neWSSlan~pri Ce~$ 1 2)~ I'm not~~1
I pletely satisfied, I' ll return the bill marked "cancel" within 30 days and keep the trial copy.

I Name I
I _~ I
I City State Zip I
I Please allow 30 days for shipment of first copy. I

~--------- --------~~
peterboroug h nh 03458
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Nuclear Attack!

-WWIII
on your SR-52

Dan Everhart WA 7WKA
293 Lander Hall
University of Washington
Seattle WA 98105

Uh-o h, he re 's another
violent and destruc­

tive compute r game. And it
uses nucle a r weapons, yet,
in this age of detente . I' ll
bet Texas Instruments
never dreamed t hat t he ir
SR-52 wo uld be used to
stage World War III bat­
tles . Read on, and see how
to make yourse lf a world

powerl If you don't like the
game, at least you may
pick up a co up le of inte r­
esting programm ing tr icks
for the SR-52. ' -~ .

The game itself is a new
twist o n t he ol d "s ub
search" type of game.
Most peop le get sick of sub
searchi ng after a few
games, because the game

isn't real lv.chall enging, It's
a simp le matter to narrow
down yo u r coo rd inates
with eac h shot, a nd the
game becomes a sort of
three-dime nsio nal hig h­
low . The tw ist in thi s game
is that you ar-e-shoot ing at
mo re than o ne target at
once (six in this ve rsion),
an d you have to be a lo t

FI RST SH OT : ( 5 .6)

CA LC ULATOR DISP LA YS I S6 2 4 ~ ~

THERE ARE THR EE ) I THEl\ E ARE THREE
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Fig. 2. Diagram of example used in text.
Fig. 1. This is how the board is set up. It represents your
enemy's missile base.
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Fig. 3. Register usag e tabl e.

Contents
random seed
number of shots liiken
x-coorotnate of shot
v-coordlnate of shot
number of silos north of shot
number of silos south of shot
number of silos east of shot
number of silos wes t of shot
silo #1 x-coordl nate
5110#1 v-coordinate
silo #2 x-coordinate
silo #2 y-coordinate
5 11 0 #3 x-coordinate
silo #3 y-coordtnate
silo #4 x-coordinate
silo #4 y-coordlnate
silo #5 x-coordinate
silo #5 y-coordinate
silo #6 x-coordinate
silo #6 y-coordi nata
dsz and pointer

more cleve r to fig ure out
whe re they ar e.

How To Play
f o r equipment (bes ides

the ca lcu la tor), yo u will
ne ed a penc il and a sheet
of paper ma rked off into
one hundred squares in a
ten -by-te n array . This sheet
of pa per represents your
ene m y' s mili t a ry ba se
wh ich yo u are a tt ac king.
You don't have to use thi s
pa pe r diagram , bu t, with­
ou t it, keep ing track of
your play is nearl y i rnpossi­
ble . The co lumns are nu m­
ber ed 0 t hrough 9, fro m left
to right, an d the rows are
numbered likewise , from
bottom to top (f ig. 1). In
this way, the board co uld
be looked at as t he first
quadrant in an x-y plane, so
I wi ll ref e r to the west-east
d irection as the x-axis and
the no rth-south direct ion
as the y-axis.

Your enem y has six
ba llist ic missile silos hid­
den at random o n this base .
You, o n th e oth er ha nd ,
have a remotely-contro lled
offensiv e wea po ns sat­
e llite fro m which yo u can
d rop g uide d nu c le a r
bombs upon th e enemy
base. You input the coor­
dinat es of the square upon
wh ich the bomb is to fa ll. It
is yo ur tas k to de stroy al l
six silos using as few of
yo ur bombs as needed . The
on ly inform ation you are
given is the number of silos
t ha t lie to th e nor th, to th e
east, etc., of eac h born b
you drop . How well you do
depends on your skil l at
organiz ing and interpreti ng
th is informat ion. The re is
no up pe r li m it o n t he
number of shots you may
take.

Each t ime yo u load the
program , yo u wil l have to
enter a seed for the ran­
do m number ge nera to r
that locates t he silos at t he
begin ning of each game.
Enter you r number and
press A. You can use the
tim e of day, yo ur age in
m inutes, t he Dow-Jones

ave rage, wh at ever. I usual­
ly just hit th e decima l point
and t hen seven o r eight
dig it s a t ran do m. Any
number between 0 a nd 109
will work (except the nu m­
b er one- th e ra ndom
number generato r chokes
on t he num ber o ne).

Ta sta rt the game, press
B. The calc u lator will take
a bo ut th irty seco nds 'to
randoml y locate the six
silos and will d isp lay a zero
whe n ready. You need onl y
randomize once for ea ch
se ries of ga mes yo u play.
Eac h successive start w ill
give a differ en t pattern of
silos.

Now select w hich square
yo u want to bomb first (ex­
a m p le: 5,6 -five is t he
we st-ea st, or x-, coordinate ,
and 6 is th e nor th-south, o r
v-. coordi na te) . Press 5 and
then 0 to enter the x-coor­
d inate , fo llow ed by 6, th en
E to ente r th e y-coo rd inate
and run t he program . Con­
gratulat ions, yo u have just
destroyed everyt hing with­
in sq ua re 5,6. And you
didn't even have to fi le an
e nv i ro n me nta l impa ct
sta tement! Aft er abo ut 25
seco nds, t he ca lc u lato r
will co me back with a con­
fusing stri ng of d igits , like
1562433. Le t' s break t his
d isp lay down digit by digit
and ex pla in what it mean s.

Taking t he d igits from
left to right, t he f irst d igit ,
1, me ans shot number one.
The next two digits, 56, are
a n ec ho of which square
you bombed . The next
dig it, 2, mean s tha t t here
a re two silos to the no rth of
this sho t. Thi s doesn 't
necessarily mean that they
are d irec tly north a long th e
same column, but onl y that
the ir y-c o o rd inates are
greater. Thi s is a ma jor
point of con fu sion among
new playe rs (see fi g. 2). The
rema ining di git s are simi­
la rly so ut h, east, and west,
resp ective ly.

Wait a minute ! The ex­
am ple says 2433. That adds
up to twe lve silos. Is t he re

a bug? No, eac h silo counts
tw i ce - on ce as being
e it he r north or so ut h of
w here th e b omb w a s
dropped , and aga in as be­
ing either east or we st.
Note th a t, if a silo lies
along th e same lin e as your
shot, it wo n' t show up in
e ithe r of the two indi cat or s
for th at d irection. In other
wo rds, a silo on the same
ve rt ical column as you r
shot counts as neither east
nor we st, and one along th e
sa m e hor i z o ntal row
counts as neither north nor
so ut h.

When yo u hit a sq uare
that contain s a silo, t he
disp lay will flash. Press CE
to stop the flashing . When
a silo is hit, it is des troyed
and will no t show up o n
s u bs e q ue n t shot s . Al ­
tho ugh it doesn't happen
very often, two or mo re of
th e silos ma y be placed in
the same sq ua re . When this
ha ppe ns, t hey a re both
destroyed when the squ ar-e
is bo mbe d .

When t he last silo is hit,
t he last four d igits will be
0000, and th e game is over.
To start a new game, press
B.

Different people have
co me up wit h di ffe rent
strategies for this gam e,
and I will leave yo u to find
yo ur own . Amo ng people I

Register
99
19
18
17
16
15
14
13
12
11
10
09
08
07
06
05
04
03
02
01
00

kno w, th e best pl a ye rs
average about thirt een
shots pe r game. The record
low at th is writing is e ight
bombs. However, a t t he
othe r e nd of th e spectrum ,
I saw one perso n give up
afte r fifty shots . Tha t base
must hav e really be en
smoking!

About the Program
W riting a program for a

programm ab le cal culator
is v e ry different f rom
writing a prog ram i n
micropro cessor assem bly
langu age or a higher leve l
langu age such as BASIC.
The gre at est disadvantage
of the progra mma ble ca l­
culator is its small amount
of program mem ory. Th e
simplicity of pushing each
key to ente r its function in­
to t he program makes cod­
ing a progra m, say from a
flowc ha rt, ve ry simp le and
straightf orw ard. However,
a mo re complex program

. will need mo re keystr ok es
than th ere is m em ory to
hold t hem whe n-.!!ling t he
st ra ightfo rwa rd approa ch.
So the program mer mu st
resort to tr icks to cond ense

-the program to a usabl e
size . The t rade-offs in­
volved with these tricks
a re: (1) They make t he p ro­
gram ha rder to de bu g and

. - ha rder for someone ot her
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calculator w ill remember
later in t he prog ram th at
the xs were the same in
case the ys are the same,
too, whi ch wou ld mean a
hit. If t he d ifferen ce be­
tween the x-coordinates is
positive, then the silo x wa s
greater than the shot x, and
the sho t must have fallen
to th e west of the silo, so
R14, wh ich contains t he
num ber of silos to the east,
is increme nted by one. If
the difference is negat ive ,
then the opposite is t rue,
an d R1 3 (west) is i n­
cremented instead .

No w, since we are using
ROO as a pointer to tell
whi ch coor d inate of w hich
silo we are wo rking on, we
mu st decreme nt it by one
to get to t he y-coord inate.
We do t his wi th a dsz com­
mand t hat branch es just
ahead of itsel f . The same
procedure as was used on
t he x-coordi nates is ap­
pl ied to t he y-coo rd inates,
except th at now, if the y are
the same, we mu st check
to see if f lag zero is set. If it

. is, t hen ' both si10 co or-
d inates match t he shot
co ord inates, and w e have a
hit . W hen a silo is hi t , th e
program changes itsx-coor­
dinate to -1 as an ind icator
that it has been hit and is to
be skipped over on later
sho ts. Then a VXestab­
lishes an erro r condit io n so
the d isplay w i ll fl ash wh en
execut io n is completed. If
the v-coordinates are not
th e same, t hen, I ike before,
the north registe r or the
so ut h reg iste r is incre­
me n ted , d ep end ing o n
which side of the si lo t he
shot fell .

Now another dsz instr uc­
ti o n loops back to t he
beginning of the check pro­
ced ure and m oves t he
po inte r to the x-co o rd inate
of t he next si lo, or, if t here
are no more silos to check,
passes cont ro l o n to t he
d isplay rout ine.

The d isp la y segm ent
dem onstrates a usefu l wa y
to d isplay t he co nte nts of
several reg isters at once .
Again ROO is used as a

see if it has reach ed zero. I f
it hasn' t , t he program loops
back to LBL ' 7' and repeats
th e process. So, effect ive­
ly, t he f irst t im e th ro ugh,
th e loop ROO contains 12
and th e IND STO 00 stores
the random digit in R1 2.
The next t ime th rou gh, ROO
conta ins 11 and the random
digi t goes in R11 and so on.
Wh en ROO finall y reac hes
zero, the dsz doesn't ca use
a branch, but just lets the
program co nti nue and hal t.
Now R01 through R12 each
contain a random digit,
and these are t he coor­
dinates of th e si los (Fig. 3).

The Silo Shuffle

Th e ran d o m nu mber
generator (steps 179-196)
has its random see d sto red
in re gi ste r 99 . T his is
because R99 and R98 are
surplus registe rs which are
unaf fected by t he eMs in­
struct ion which clears ROO
thro ugh R19. The -seed .is
reca ll ed, Inxed , and t hen
sq uared and stored back in
R99 as t he new seed . Th is
nu mber is mul ti p li ed by
t he degreeslrad ians con­
stant (57.295779513) and
the part to ' t he left of ' tlie
dec ima l is chopped off ,
leaving a deci mal fr action .
The decima l is mu lt ip l ied
by te n, and the d igits to t he

. ri ght of t he decim al are
rem oved, le aving an in­
teger f ro m 0 to 9. Th is ap­
proach can be modi f ied to
produce random integers
fro m ze ro to N by rep lac­
ing t he multi pl ier of 10 in
ste p 193 with a multip l ier
of N+ 1.

Pressin g D stores t he
x-coord inate of yo ur shot
in R1 8. E stores t he v-coor­
dinate in R17 and con­
t inues on to the main bod y
of the program.

Each silo is chec ked in­
d ividua ll y . First t he xs are
compa red by subtract ing
the shot x f ro m t he si lo x. If
t he resul t is zero , t hen th at
means th at th e shot and
silo are on the same co l­
umn . Flag ze ro is set w hen
this happens so th at th e

useful programming f unc­
t ion s o n th e SR-52. It te lls
t he calcu lator that it is to
perform t he memory f unc­
t io n immediate ly f ollowing
the INO (STO, RCL, EXC,
SUM, e tc .], no t on t he
register spec if ied in the in­
struct ion, but on the one
whose number is stored in
that register. For example,
if ROO con tains t he number
9, t hen t he co mmand INO
STO 00 wou ld perfor m the
same f unctio n as STO 09:
Th e d i sp l ay ed nu m ber
wou ld be stored in reg ister
09.

Using th e dsz inst ruct ion
(dec rement and sk ip or
zero) after each random
number is stored, th e pro­
gram decrem ent s the value
in ROO by 1 and checks to

," ,~
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Fig. 4. Flowchart.

t han th e programmer to
understa nd, and (2) t hey
usual ly slow the program
down . $0 , as vita l as infor­
mat ive remarks and good
do c um e nt ati on a re f or
regul ar programs , t hey
become even mo re imp or­
ta nt for the programm able
ca lc ula tor's programs.

In th is game, the x- and
y-coord inates of each silo
are stored in registers 01
throug h 12 (see Fig. 3).
W hen a game is started by
pressing B, 12 is stored in
register ROO, which is used
as a pointer . The prog ram
generates a rando m digit,
w hi ch is stored in th e
regi ster pointed to by ROO
using an INO STO instruc­
tion (step 197). The INO
key is one of th e most

~ 102

Y COORD'NATES
eO AlPARE



Slep Keystrokes Comments

000 °LBL °1'
002 "dsz *8' Skip this silo.
004 °LBL °2'
006 °51 fig 0 Set the "possible hit" flag.
008 GTO °5'
010 °LBL +
012 1 SUM 14 Count one silo east .
016 GTO °5'
018 0LBL 0g'
020 1 SUM 16 Count one silo north.
024 GTO °8'
026 °LBL °3'
028 INY -u fig 0 °B' lf flag set, then we have a hit.
032 1 SUM 00 Change x-coordinate
036 ± °INO STO 00 of silo to -1.
041 °vx "dsz °8' Start display flashing.
044 °LBL °B' Integer-part subroutine.
046 (STO · . 5) Subtract rounding constan t.
052 "fix 0 *D.MS Eliminate fractiona l digits.
055 -rtn
056 °LBL E
058 STO 17 CE Store y-coordinate of shot.
062 1 SUM 19 Count one shot.
066 o STO 16 STO 15 STO 14 STO 13 Clear N.,S. ,E.,W. registers.
079 12 STO 00 Initialize check loop.
084 °LBL °4' Beginning cftoop.
086 INY " st f ig 0 Clear "possible hit" flag.
089 ° INO RCL 00 Get x of silo.
093 INY °if pas °1 Branch if it's been hit. -
096 - RCL 18 = Compare to x of shot.
101 -uzro *2' If same, set flag.
103 *if pas + If greate r, count one silo east ,
105 1 SUM 13 else count one suo west.
109 *LBL *5'
111 °ds z 115 Move to y-coordlnat e.
115 °INO RCL 00 - RCL 17 = Compare silo y to shot y.
124 *if zro *3' If same, check for hit.
126 *if pas *9' If greater , count One silo north,
128 1 SUM 15 else count one silo south.
132 °LBL °8'
134 "daz *4' Branch back if more silos.
136 20 STO 000 Init ialize display loop.
142 °LBL °6' Beginning of loop.
144 + °dsz 149 Move to next register .
149 °INO RCL 00 X 10 yX Get contents of this register and
157 (RCL 00 - 13) multiply by decreasing powers of ten.
165 INV -uzro *6'
168 = HLT
170 °LBL B Begin new game.
172 CLR CMs Clear everything .
174 12 STO 00 Initialize setup loop.
179 °LBL "T Beginning of loop.
181 RCL 99 Inx °x2 STO 99 Make a random digit
189 INY ° OIR· °B ' X 10 = °B' from 0 to 9.
198 ° INO STO 00 Store it as a silo coordinate.
202 "dsz *7' Branch back for the next one.
204 CLR HLT Ready to play.
206 °LBL A
208 STO 99 HLT Store init ial random seed.
212 °LBL 0
214 STO 18 HLT Store x-coordinate of shot.

poi nter, but this t ime it
sta rts at 19 and is decre­
mented unt il it reaches 13,
and the program halts. The
ca lcu lator keeps a running
tota l of the co ntents of
each re gi st e r tim e s a
decrea sing power of ten.
Th us we get (R19) x 106 +
(R18) x 105 + ... + (R13) x
100 Each register co nta ins
on ly a one-d igit numb er , so
the result ing sum is a
number made by str in ging
together t he contents of
registers 19 t hro ugh 13. Of
course, th e proper t hi ngs
are stored in eac h register
in or der to have the d ispl ay
come out in the order we
want.

For the Sake of Speed
Looking over the pro­

gram li sting, yo u may be
wo nd ering ab o ut th e
strange order in which the
segme nts of the program
are arra nged in memory.
The user-def ined label s are
near th e end, and the pro­
gram br anch es and sub­
routin es com e before the
program. The best w ay I
can answer th is question is
to have you tr y th e fo l low­
ing experime nt:

Run the four programs in
Fig. 5, and time th e exec u­
t io n using th e second hand
of a clock or a sto pwatc h.
Make sure yo u turn the
calc u lator off to cl ear the
program mem or y before
entering eac h program.

You can see that the four
programs do exactly t he
same thing. They only d if­
fer in thei r locations in
memory and their dsz in­
struct ions. Two of the m are
labeled branc hes, and two
are direct ly addressed. On
my ca lcu lator, all pr o­
gram s run in about te n sec­
onds exce pt number two,
w hich takes mor e t han for­
ty . It seems reasonable to
me to assum e that, when
the calc u la tor is to ld to
bran ch to a part icular
l a b el , i t m u st se a r c h
t h ro ug h t h e progr am
mem ory starting from the
beginning. Nat urall y, t he
fa rt her down in the pro -

gram me mory a label is,
the longer th e cal cu lator
must take to find it and th e
slower the execut ion will
be. In program one, the

so ug ht-af t er l abel B is
almost at the begi nning , so
t he c alc u l at o r finds it
quickly, and the loop ex­
ecutes sw ift ly. In program

Program listing.

two, how ever, the mac hine
must seach t hrough almost
the ent ire memory before
it locat es label B. Conse­
qu ent ly, t hi s loop takes
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step keystrokes

Program one Program three
000 ' LBL A 000 ' LBL A
002 100 STO 00 002 100 STO 00
008 ' LBL B 008 'LBL B
010 "d sz B 010 ' dsz 008
012 HLT 014 HLT

Program two Program four
200 ' LBL A 200 ' LBL A
202 100 STO 00 202 100 STO 00
208 'LBL B 208 ' LBL B
210 "dsz B ' 210 ' dsz 208
212 HLT 214 HLT

Fig. 5.

much longer to exe cute. In
programs three and four,
the branches are made
direct ly to a specified ad­
d re s s. T he ca lc u lator
doesn't have to waste t ime
search ing, because it has
bee n to ld exact ly where to
put the program counter.
Thus, both of these loo ps
execute quick ly no matter
where t hey are p laced in
progra m memory .

As I sa id, t his exp lana­
t ion is an educated guess
on my part, and perhaps

from page 96

10 meter band, at a kW, and
worked the wor ld with no has­
sle by the FCC!

Please, Way ne-don' t say
anyt hing sarcastic or derog­
atory about the FCC until my
ca ll lett ers come. Maybe the
trut h hurts and they become
even mo re vind ict ive. I hope
t here w ilt st i ll be some frequen­
cies left for hams by the t ime I
can go on the air !

Walt er Kimmel
Ponsford MN

IFORGET ABOUT THIS ONE]

Enclosed is the renewa l form
yo u sent me for renewal to your
magazine. Wh ile I lik e your
magazine very much, there are
certa in thi ngs t hat I cannot
to lerate. I now take all the ham
magazines, OST, CO, and Ham
Radio; I am a li fe member to
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someone who knows w hat
goes o n in the mind of a TI
calculator w i ll w r ite in and
clarify th is po int.

Any wa y , thi s is th e
reason for placing the
branches. and subroutines
before the main pro ­
gram -the closer t hey are
to the beginn ing of pro­
gram memory, t he faster
the ca lc u la to r can find
them a nd t he faster the
program will run. It does
make t he program more
confusing to look at, and I

OST and have all the rest paid
for unli1 1981.

Now, al l four magaz ines are
real good magaz ines, and lll ke
them very much . But up to this
po int, I have yet to hear one of
them badmouth your maga­
zine, but every month, and I do
mean every month , you have
your nasty sn ide remarks abo ut
them. I don' t li ke it; it is the act
of a 3-year-old child, to say the
least.

There is nothing I can do
abo ut it , but I don 't have to sit
here and read it , so just forget
about this renewaL When yo u
grow up into a grown man, I
might consider renewal.

Just remember, Mr. Green,
the other rnaqazines are just as
good as yours, and that is sup­
ported by a lot more op inio ns
than mine.

I hold no magazine rat ing
over t he top of the other one . I
don 't ho ld OST over 73 or 73
over OST. I read them all with
interest and really learn a lot

don't recommend t hat you
t ry to wr ite your programs
this way. But, when yo u
finish a lon g program and
have it runni ng, you may
f ind that rear ranging th ings
w iII speed it u p con­
siderab ly.

Go , Team, Go
The game was popular

eno ugh in t he dorm whe re I
live that we dec ided to
hold a tournament. Each
contestant would p lay
th ree games and total his

from them all.
It is your magazine; run it the

way you want, as I know you
will. But remembe r, it takes
customers to keep it goi_ng.
Look at the renewals you (lTd
not get and ask yourself why
you did not get them.

Carl Manion W4BDC
Shepherdsville KY

, .. ~DTHISONE J
I' ll be only too happy to

renew my subscr iption to 73as
soon as Wayne recovers from
hi s t ot al fasci nat io n w it h
microprocessors et ai, and
begins to print stor ies on some
ot her aspects of amateur rad io
aga in!

Bob Kuehn WGHKF
Saint Paul MN

LET'S ~ SOMETHING! J
Wayne, is t here anyo ne who

can represent the hams and let
their des ires be known? The
ARRL does not and will not
represent anyone but the
ARRL. You've pretty well sa id it
al l in your editoria ls. I feel that
if we keep sitti ng on our duffs,
we will have exact ly what the
ARR L would li ke for us to
have-nothing! The " Spark

scores, lowest score w in­
ning. To ma ke t hi ngs fair,
eac h pe rson wou ld play
the same t hree conf igu ra­
tions of si los . This was ac­
complished by ran dom iz­
ing with t he same in it ial
seed before each ga me . For
exa mp le , we used sin 1 , sin
2, and sin 3. The ra nd om
n u mbe r ge nerator th en
ge ner ates the same se­
q uence each t ime, and t he
sil os come o ut in t he same
spots . I find that it's ha ndy
to w rit e down t he number
you ini ti a li ze w ith anyway.
That way, if t he sys te m
crashes (batteries go dead),
it's sim p le to set t he same
game up aga in after pl ug­
ging in t he charger. It's
rea lly frustra t ing to lose a
ga me ha lf way t hro ugh,
espe cia lly w hen you we re
just about to blast a silo.

And you certa inly don 't
have to be a co mputer bu ff
to enjoy the ga me . My
roommate won the tour­
namen t -- he's a po li tica l
science ma jor! •

. Forever" boY-Sin Newington are
t o o b usy maki ng a b uck.
Wo nder if they've heard of
micros yet? The po int is, if you
are will ing to accept the am­
bassadorsh ip, I'm wi ll ing to '
donate ten bucks to the cause
and I would bet a large percent­
age of your readers would do
li kewise. Why not ask them and
get a campaign star ted? At any
rate, let 's do somethingl

Jim Best WAGRZlf4
Woodbri dge VA

I'- KA CONFUSION

I am writ ing on behalf of th e
members of the Far East Aux­
i liary Radio League (FEARL)
and all othe rs ass igned ca ll­
sig ns with a KA pref ix to re­
quest your ass istance in di s­
seminat ing information on a
problem we are having here in
Japan.

Since shortly after the close
of World War II, U.S. Forces per­
son nel in Japan have been
issued ca lls igns pref ixed with
KA. KA ca lls igns in Japa n are
issued by the military aut hor­
it ies in a 2 x 1, 2x 2, or2x 3 for­
mat, and the re are current ly
author ized stat ions ass igned
KA1, 2, 3, 5, 6, and 8 prefixes
with the poss ibi lity of KA areas

Continued on page 124





Charles Zappala WA 7VZR
8051 N.£. 143rd
BotheU WA 98011

Computerized QSO Records
- who needs a logbook?

print o ut (display) log entries
by date, callsign, or just print
o ut all of the entries, by
entering its funct io n number.

To add log entries, type in
function 1 and a LIST
function starting at line 1000
will begin and take you o ut
of BASIC. This will allow yo u
to change the DATA 999999
line to a log entry. The
DATA format is: (line num­
ber) DATA (year, mon th,
day), (time), (callsign), (fre­
que ncy), (mode), (power),
(QSL), (QT.!:!:!'ame).

Not e that " QT H" and
"name" share the same data
item definition.

Note that the date must be
ente red as YYMMDD (year,
mont h, day). I' ll exp lain why
soo n. After the entries are
made, add (line numb er )
DAT A 999999 to end the
data file. Type RUN again to
begin the program.

Funct ion 2 selec ts log
entries for printing by enter­
in] two dat e s in the
YYMMDD f orm at. What
co mes out is all log entries
between and including the
dates specified. Th e logic is
located in line 4 16. With the
YYMMDD for mat , da tes run
in asce nding numerical order,
which makes the logic just
plain simple.

Function 3 selects log
entries for printing by enter­
ing a callsign. What co mes o ut
is every log ent ry for that
callsign. Th e logic is very
simple and is located in line
S10. Function 4 prints ou t all
the log entries.

By using subroutines to

using data statements begin­
ning at line 1000. The end-of­
data file is indicated as DATA
999999, as show n at line
100 5. You can have as many
data lines as your memory
can ho ld. In the inquir y mode
(RUN), the program will

r .­,

Fig. 7. System flowchart.

"Gee, that call is familiar. Did
I war k him before? What's
the handle? QSLs? Aw, ra ts!
What 's th e handle, old man?"

This program (Fig. 2) will
take care of all those ques­
tions. It will allow yo u to
q uickly enter log entri es by

~"
FuNCTOON

r. l Y(S,

W ell, enough already
of co mputer games ­

let's get down to serio us
a pp lic at io n programming!
I've always wanted a com­
puterized log and inquiry
system to rid me of trying to
relate callsigns to names .. .
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LIST '"'

PRINT FRE(X )
376 7

.... ........ .. A~1ATETJR RADIO L OG A.'1 D 1:IO"IRY S':' STL1 ~ •••••
BY CO;1P UTER

IIRI TTDl BY CHUCK ZADPAL.A ..,AT n :l 895 1 'IE 14J"D BOTilELL ;I" vaet r

SSS 2 60 N l L MERilil E
SSE 26 0 N CA GLENN
SS B 2611 N ''lZ HAL
SSB 260 N KA SK I !"
SS8 2611 Y NM DA'Ii::

14 · 2
14· 2
14· 2
14 · 3
14· 3

K9QAG
"IB6RllF
ZL I8AGo
lJAilZDR
IiB5 WCG

1 78502 16i15
17 0 5 0 2 1632
7 7 3 5 0 3 1 158
1705"'4 0914
77 9505 1 105

END OF REPORT

I . ADD LOG ENTRI E5
2. PRINT LOG ENTHI es BY DATE
3. PRINT LOG ENTRIES BY CALL sIG,'I
4_ PP.INT ALL LOG EtlTRIES

SELECT ONE OF THE FOLLOIIDIG FUNCTIONS

• • •• • • •• • • • ~. ~ •• ~ ~ . .... . ~ ~ ~"' -.;;,~." '"O;~ .... '".~ . z ~ .~ . . ... ~ ~~ ~

1 70 5 0 3 IIS6 ZLlm<G 14_2 SSE 260 NZ HAL
1705114 0914 IiA9ZDR 14. 3 S SB 269 KA SKIP

END OF REPOR T

REPOR T DATE 718539

LOG ENTRIES BETIiEEN 77 951lJ ...."0 770 594

ENTER NEXT DATE { YYMrlDDl ? 1785B4

DATE TI ME CALL FREQ 110DE P v'1. OSL a TH NMtE

ENTER FUNCTI ON NUliEE,,? I

I. ADD LOG ENT!!I ES
2. PRINT LOG ENTRIES BY DATE
J. PR INT LOG ENTRIES BY CALL SHiN
",. PRINT AL.L 1.0 13 ENTRJEs

SELECT ONE OF Til E FOL LOVl lIG FUNCTl Olll5

1195113 1 1 58 ZLl BAG 14 . 2 SSB 2611 1I lIIZ HAL
END OF REPORT

DATE TiME CALL FREa :10DE PIiR QSL Gl TH .'lAME

ENTER CALL S IGN ? ZL 1BAG
REPORT DATE 71 11539

AMATEUR !lADIO LO~ AND IN QUI ~Y SYS TEIl

I · ADD LOG ENTRI ES
2· P RI NT LOG ENTR IES BY- DATE
3· PRlNT LOG ENTRI ES BY CALL SIGN
4· PR I" T ALL L OG ENTRI ES

SELECT ONE OF THE FOLLOIo'ING FUNCTI ONS

ENTER FUNCTI ON NUMBER? 2

ENT ER FIRST DATE (YY/1H DDl ? 77059 3

ENT ER FUNCTION NUMBE!l? 3

SELECT ONE OF Til E F OLLOIJ IN G F"'JNCTIONS

ENT ER TOOAY ' S DATE {':'Yi111DD> ? 179539

DATE TIME CALL FR ED MODE PtJ R ust. Q'tH NA,1E

I · ADD LOG ENT RI ES
2 · PRINT LOG L'ITRIES BY DATE
3 · PR INT LOG L,<T!UES BY CALL SIGN
4 · P RI NT ALL LOG E..'lTR IES

REP ORT DATE 779 5 3 9

ENTE R FlmCTION NUMBER1 4

19 17..IA':'

I,<RITTE" U AL.TAI"! 6" BAs t C ·!E" ~ I J" 3 . J

1711502. 18 115. K9 a AG. J 4 · 2 . SS B. 269. N. I L I1E"lN I E
7 7ll"5 9 2 . 18 3 2. IJB6RRF. 14·2 . SSB . 260. N . CA GL ENN
7 70 50 3 . 1 1 58 . ZLI BAG. 14 .2 . S SB. 2613. N. NZ HAL
7 70 50'4. 8 9 14. IiA0ZDR , 14.3. SSE. 269 . N. lUI "KI D
7 70 50 5. 1185 . IIB5 IiCG. 14.3. SS8. 269 . Y. NM DAVE
999 99 9

I e REM
I I REM
1 2 REM
13 REM
14 REM THIS PROGRAM 15 RELEASED TO P TJBLIC DO,1Al.'I
15 REM
16 REM VERS IO ,j l·9
17 REM
18 REM *"' .
109 PRINT,PRINT"AI1ATEUR RADIO LOG A~~D 1,'10 "11> " ",':'S TE <1 " ,oP I :JT
1 92 PRWT,L~PUT"Ei'lTER TODAY'S DATE (YYrlMDDl ";D:P'lL!T
. 0 5 PRlNT1PRINT"5 ELEC T O:<E OF ra s, FOLLO'JILlG FIl.JCTI O.~S",P Rl.J "- PDJ;j~

I ll' PRINT " 1 · ADD LOG EI~ T"I ES"
115 PRINT " 2 · PRINT LOG E:lTRI ES B" DATE"
12 0 PR INT" 3. PRINT LOG E:'lT'lI ES BY CALL. 51':; '"
125 P!'IINT" 4 · PRINT ALL LOG £;;TRIE S"
14 5 PR I 1;T ,INP1JT"ENTER F'J "CT I ON :~ 'MBER " ; F

168 I F F=I THEN 130'1' 0 31/11/1
16 5 IF F.. 2 THE il GOTO 400
178 IF F= 3 THE~~ GOTO 5 0 13
175 IF F- 4 THEN GOTO 690
299 PRIN T"HNALI O. TRY AGAI,;" : GOTO 14 5
300 REM ADD LOG ENTRI E'i
302 PIUNT :PRHlT
394 PRINT"ADD ING LOG ENTRIES 8 Y DATA ST !'TE1'I. E i~ T S " : LI S '" 1000
400 REH PRINT LOG ENTRIES BY DATE
4 9 2 PRINT, P RINT
4 11 4 IN''UT''ENTE''l FIRST DATE (Y":'".1:1DDJ"J :JI ' '' ''l H IT
4 0 6 lNDU T"ENTER NEXT DATE (':'YM.'10D) ":I<2 :D :l INT
4118 PRINT "LOG ENT'1.IES OET'JIEEN ";NI ; " A:, D " ; ;12 , TmI NT G O~ "O 80"
412 GOS11B 700
4 14 I F Z·999999 Til EN 9 5 "
416 IF Z~~N I A"lD Z~=:j2 THL'l 4211
41B GOTO 412
4 2 0 GOSUB 7 20
422 GOTO 412
5 9 9 FlEli P!'lINT LO G L'IT RIES B':' CALL SIG~1

502 P1U)lT , P RI NT
5 0 4 I N'''JT ''ENTE R CALL SlGN "; ,H,G OS1J6 89"
5 06 GOS 'JB Tim
5138 I F A~,)99999 TilE" s se
5 19 IF MhX$ THEN 514
512 GOTO 59 6
5 14 uosua 72 "
516 GOTO 506
61/10 REo'! DRIN T ALL LO G Ei~T'1.1 es
6 02 P RINT, PRINT
6114 GOSUB 80"
696 GOSUE ' ''9
61 0 GOSUB 729
612 GOTO 696
7 9 0 REM READ DATA F"lLE
1 0 2 READ A , Z. A: IF Z~,)99999 TtlEN GOTO 95"
704 READ A$: Y h AS
706 READ B$ ,X $ ~B .lo

706 READ csivs - c s
1 19 READ O.h" .lo ~D$

112 READ E.lo,U .lo ~E.lo

714 READ F S,T hF S
716 READ GSlS hGS
718 RET URN
120 REM PRINT DATA RECORD
722 PRINT Z ; " " ;Y S; " " ; X $ ; " "; 10' .10;" "; 'J S;" ";'JS;" "s r s r" "; " i
124 RETUR;/
880 REM REPORT MEADER
aai PRIlIT "REPO'lT DATE "; O, P II:L'IT
892 PR INT" DATE ntiE CAL.L. F"l EQ :10DE P "". GlSL OTtl ~Jfu1E"

604 FOR N~I TO 5 1 =P!lI NT"~ "; ;NEX T N :PRIN T"~"

896 RETURN
950' REM £''ID OF REPO'lT
952 PRINT"END OF REP O'1.T","lES TOR E , GOTO 10S
99 9 L'I D
191111 DATA
l lilel DATA
1092 DATA
1 8 8 3 DATA
189 4 DATA
1 9 11 5 DATA

Fig. 2. Program listing.
ADDING LOG ENTRIES BY DATA STATEi1ENTS

Fig. 3. Sample run.

11390 DATA 170502. 1895.K9IMG. 14 . 2 . S SB. 2 6 9 . N, I L. ME'INIE
I " e I DATA 719502. 1832. 'JIB6RRF. 14.2. S SB:'I!61l . N, CA GLW :~

1002 DATA 719503. 1158 . ZL 18AG . 14 _2. S SS. 260 . N. NZ HAL
r a aa DATA 1711504. 9914.IiA8ZD?14.3. S SB.260.N.1(A SKIP
1 9"4 DATA 1795115. 111l5.Io'B5WCG.1 4.J.S SB.260 .y.lI:1 DA'JE
I "35 DATA 999999

in line 510. Only change X$
to V$, then add the required
fun ction ca ll nu mber and
assign th e line numbers. By
using AND/OR logic oper­
ato rs, such as in line 41 6, a
varyi ng and quite flexibl e
search can be established.
You co uld print out log
entries, such as by da te
and/or call, or whateve r the
data sta te men ts and logic are
set up to loo k for .•

small BASIC interp reters. By
chan ging lines 100, 11 5, 120 ,
125, 304, 408, 504, 802, and
the data lines, just about any
kind of data record search
can be accommodated.

O th e r fu nctions could
easily be added, also, Fo r
example, yo u may want a
prin tou t of all th e contacts
that have or have no t sent a
QSL. Thi s co uld be done by a
comparison just like th e on e

da ta line is read and tes ted
again at line 702. If Z =
999999, the n " END O F RE­
PORT " is printed, the data
poi nter is RESTO RED, and a
new functio n is req uested.

Sto rage in lines 702 to 716
was don e to acco m moda te
any changes which might
destro y th e A to G $ variables
b y in term ediate print ing,
logic, or data manipul ation.
T hese same lines co uld easily
have been written with FO R

NEXT co mmands, as
co u ld t he print ing sub­
routines, but I decided to
keep the program sim ple for

r ead, store, co ntrol, and
print, t he program becomes
quite small. For exa mp le,
lines 700 to 718 read the
data, test for end of data, and
store th e da ta in str ing vari­
abies Z, Y$, X$, W$, V$, U$,
T $, and St . After reading,
con trol returns to th e calling
portion of th e program,
usuall y to test either variable
Z for dates or X$ for callsign.
If variable Z is within the
date range, variables N1 and
N2 or X$ equ al variable M$.
Then the pr int ing subrou t ine
(lines 720 to 724) is ex­
ecuted . In any case, the next
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RIBBON CABLE ASSEMBLY

~E
SINGLE ENDED

itfk~'f;,c-1: With 14 Pin Dip Plug

~--- .. E 24" Long (609mm) SE14·2 $3.55

With 16 Pin Dip Plug
SEl6-2 $3.7524 " Long (609mm)

DIP SOCKET

16 Dip $0.89

14 Dip $0.79

16 Pin Dip Socket

14 Pin Dip Socket

Dual-i n-li ne packa ge, 3 level wi re­
wrapping, phosphor bronze contact,
gold plated pins .025 (0 ,63mm) sq.,
.100 (2 ,54mm) center spacing.

DIP/Ie INSERTION TOOL WITH PIN STRAIGHTENER

DIPI IC EXTRACTOR TOOL

16 Pin Plug & Cover 16-PLG $1.59

14 Pin Plug & Cover 14-PLG $1.45

QUA NTI TY: 2 PLUGS . 2 COVERS

DIP PLUGWITH COVER
FOR USE WITH RIBBON CABLE

EX-l 1$1.491Extractor Tool

The EX-l Extractor is ideally suited for hobbyisf or
lab engineer. Featu ring one piece spring steel con­
struction, It will extract all LSI. MSI and SSI devices
of from 8 to 24 pin,

The 4 x 4.5 x 1116 inc h bo ar d is ma de 01 g lass coated EPOXY Lam inate
and fea tures so lde ,. coated 1 oz , c opper pads . The boar d has proVISion
l or a 22/44 two s ide d edge co n nect or. with cont act s o n standard .15 6
spa cing. Edge contacts are non-de<licat ed l or ma ximum f lexibilit y .

The oo~ rd conta ins ~ matrix 01 .04 0 in. diame ter ho les on .100 inch
c ent ers. The compon ent s ide contains 76 tw o-hole pad s t hat Can acco, n
mo d.te any OI P siz ~ lrom 6-40 p ins . as weI! as d i scr~te co mponents
Typic al d~ns ity is 18 01 14· Pin Or 16.Pin , OIP· •. Com ponen ts m ay be
solde red d ir ectly to t he bo ar d or mt~rm~d,a te socke ts m ay be us ed for
sold~r ing Or w ire _wrapp ing .

Two in d epend ent bus systems ar e pro v ided lor volt ag e an d g rou nd on
both sides 01 the bo ar d. In add ition. the co m po ne nt side conta ins 14
ind iv id ual busses run n ing the lu ll lengt h of t he boar d lor c om ple t e wir·
ing f lex ibi l ity. Th es e busses enabl ~ aee e.. l ro m edge con tacts to di stant
c om pone nts_ Th es e bu s ses can als o se rve to augment th~ vo ltage or
ground busses. an d m ay b~ c ut to lengtM lor pa rt icu la r ap p li c ati on s .

P.C_BOARD

Hobby Board H·PCB-1 1$4.991

RIBBON CABLE ASSEMBLY
DOUBLE ENDED

With 14 Pin Dip Plug -2" Long DE 14-2 $3.75
Wit h 14 Pi n Dip Plug -4" Long DE 14·4 $3.85
Wit h 14 Pin Dip Plu g - 8 " Long DE 14-8 $3 .95
Wit h 16 Pin Dip Plug - 2" Long DE 16-2 $4.15

~finDi Plug -4 " Long DE 16-4 4.25
With 16 Pin Di Plug 8 " Long DE 16-8 $4 .35

PCCARD GUIDES & BRACKETS

,
-' . Slotted Term ina l WWT-l $2.98

Single Sided WWT2 $2.98
Term ina l

IC Socket Terminal WWT-3 $3.98

Double Side d 'NWT'4 $1.98
Termin al

25 PER PACKAGE

INS-I I $2.491

TERMINALS -..
• .025 (O:63mm) Square Post
• 3 Level Wire-Wrapp ing

• Gold Plated

TERMINAL INSERTING TOOL
For insert ing WWT-l, Vl/\NT-2 , WWT-3,
and WWT-4 Terminals into .040
(l,Ol mm) Dia. Holes.

TR-1 1$1.89 1Card Guide s

PCCARD GUIDES
TR-t consists of 2 guides preci,ion merced with
umque spring finger action that dampens shock and
vibrahon. yet permits smooth inserlion or extrac­
t ion. Guides accommodate any card thickness
from 040 -100 inches

Guide s & Brackets I TRS-2 I$3 .79 [

QUANTITY _ ONE SET (4 pcs.l

TRS-2 k,t Includes 2 TR 1 guides plus 2 mounting
brackets,Support brackets feature unique stabIlizing
post that permits secure mounling with only 1 screw.

\"-~--~-~

r~~~~\

QUANTITY _ ONE SET (4 pes.I

QUANT ITY _ ONE PAIR (2 pC5.)

PCEDGE CONNECTOR

44 Pin, dua l read out, .156" (3,96
mm) Con tact Spaci ng, .025" (0,63
mm) square wire -wrapping pins.

WIRE CUT AND STRIP TOOL

Ea.y to operate . . . pl.ce .. " e. (up to 4 ) in . tri pplng slot ..,th
ends extendin g beyond cutt er blades . . pres. too l a~d p<lll

.. " e .. cut and .tr,pped fo pro"';r ••.." e·.. ,appmg.. len gth
The harde~ed .t...,1cutt'~ i blades and sturdy con. t rucli on Of
the too! m , " ' e long lile

Strop lentth easily »dtustable 10' )'Ou ' app l'cat ion• .

CON· 1 I$3.491P.C.. Edge Connect or

P.C.B. TERMINAL STRIPS
The TS , t rips p rov id e pos it ive .crew act ivated clam p
m g. acl ,on , ~ccommod.te w ire si z es 14-3 0 AWG ( I . g·O.
25mm)_Pins a'esolder pl ated co ppe' •.04 2 in c h ( I m m )
dia me t e,. on ,200 inc n (5m m ) cen ters

, " , . 8GV{ I S Q rcu, .~" I tRlP10011 R{ 0 "'- C eu 0 l E , E " IUl'110"

ADJUSTABLE

OE SC RIPTION MOOEl "SHINER" LEHGTH
PriceNUM8ER OFSTRIPPED WIRE

INCH ES " INCHES

24 ga. Wire Cu t and Strip T oo l ST·l 00·24 1'<," - - IU," s 8.75
26 ,.Wire Cut and Strip Tool ST·l0 0·26 IX,' 1'!,, ' $ 8 .75
26 gaoWi re Cut and Str i T ool ST-l00·26-875 7/8" l'1a" s 8.75
28 gaoWire ut and Str ip T oo l ST-l 00·28 7/" " I V. " $ 11.50
30 gao Wire Cu t and Str ip Tool ST-l 00·30 7/0 " 1'10 " $ 11.50

" MIl.... , "" " GR t fl "'"

$2.59

$1.39
$1.89

TS- 4
TS- 8

TS-12

4-Pole

a-rete
12-Pole

~

OK MACHINE & TOOL CORPORATION
3455 Conner 51 Bronx NY 10475_ (212) 994-6600_Telex 125091

108



l eUSE "C" SI ZE I'l l -CAD BATTE RIE S

WIRE-WRAPPING TOOL

Modifi ed Wra WSU·30 M $7.95

$7.95
$3.95

Q~\?"'"
~"

8T-30

81-262 8

BW-630 $34.95*
BW-2628 $39.95*

(NOT INCLUO ED)

For AWG30

For AWG 26-28

Bit for AWG30

Bit for AWG26-28

For .025" (O,63m m) sq. post
" MODIFtED" wrap, positi ve
indexing, anti-ove rwrappmg
device.

M~~~~IED

, !'-
Wire-wrapping, strippin g. unwrapping tool for
AWG 30 on.025 (O,63mm) Square Post.

Regular Wrap W5U-30 $6.95

STRIP - WRAP UNWRAP

HOBBY WRAP
TOOL

~@>
• •w ire wrapping

center

for quality e le ctronic:parts and tools.

$1.98
$1.98

$198
L98

JOB~()-OlO 99
30 Y_50-01 0 s. 9
30-1'150010 s 99
30-R-50-0 JO $99
30 B 50 -020 $ \. 07
30-Y50-020 nO!
3OW-'>O-020 $107
30 R50 020 $107
30 6 50 03 0 $11 6
30 Y-50 030 $ 116
3OW5 0 03 0 1116
30 R-~O-O:JO $116
JO B 50040 J 23
30 Y50040 $123
30 W 5004() $1.23
30 H"0-040 $123
3O~"0050 n3D
JO Y500,,0 $1 30
30 1'150-0,,0 $1.3D
3O-R50-050 $1.30
30 B50060 $1.38
3OY~0-060 n38
30 -1'150 Obi) $1 38
3D-fl-"O-OW $138

',-, KYNAR,Pl NNWALT

R-l 0fl-0050

Rl0Y 0050
R 30W-OOSO

R 30R 0050

30-AWG blue W"e, )" Lon
30 ,AWG Y~llow W,,~, ) " Lon
30-AWGW n,teViI<e, ]," Lon~

30,AWGRed Wire, l" l onR

30-AWG Blue W,re r LO/l
30 AWGYellowI'I ,W 2" Lon
:i() -AWG WMeW"e , 2" Lon

30 AWGRedW"e , 2" Lon
30-AWG Blue Wore, 3" Lon
:lO,AWGYellowVI"e , 3" Lon

30-AWG Whit'; w"e_ J" lon~_

30,AWG Re<lW"o ,3"'L ong -
30,AWGBlueW"e ,4" L""f
3O,AWGYellow Wore, 4" Long
:JO,AWGWhile Wire, 4" Lon
30 ,AWG Red W"e , 4" LOI\~
:lO,AWG ~ Iu. 1'1,,"- 5" Loop,

30 AWG Yellow w"e_5" Lon
30,AWGWhM Wife, 5" Lon

~O , AWG Re<I Wile , Lon~

30-AWGBlue Wire, 6" Long
30-AWe YellowWire, 6" Long
30 AWe White W"e ,6" Loo
30 ,AWG Re<IW"e , 6" LOI1

~OAWG White Wlre_50t t Roll

30 AWGRed Wire, 501t. Roll

Whi te Wire WD-3Q..W $3.95
Red Wire WD-30-R $'3.95

WIRE DISPENSER
• With 50 ft . Roll of AWG 30

KYNAR' wire-wra pping wi re.
• Cuts-the wi re to length.
• Stri ps 1'" of insulation.

• Refillab le (For ref ill s, see above)
Blue Wire WO-30-B $3.95
Ye l low W,re WO·30-Y 3.9S

ROLLS OF WIRE
Wir; torwi re-wrapping AWG·30
(0 .25mm) KYNAW wire, 50 ft. rol l,
silver plated, solid conductor,
easy st ripping.

;0 AWe. I:llue W,re, 501\ Roll
-;0 AWG Yellow WIre 50ft , Roll

1"" both ends .

Wire tor wire ­
wrapping ,AWG·30
(0.25mm) KYNAR'
wire , 50 wires per
package stripped .

PRE CUT
PRE STRIPPED WIRE

WIRE-WRAPPING KIT

Contains : Hobby Wrap Tool WSU-30 ,
Roll of wire R-30B-00 50, (2 ) 14
DIP's, (2) 16 DIP's and Hobby Board
H-PCS-I.

WIRE-WRAPPING KIT

wi re-WrilP p-i~K_3B (Bluel!$16.9SI

~Wrapping Kit [WK-4B (Bluel! $25.991

Contains:Hobby Wrap Tool WSU-30 M,
Wire Dispenser WD·30· B, (2) 14 DIP's,
(2) 16 DIP's, Hobby Board H·peB -I,
DIP/ Ie Inser t ion Too l INS·1416 and
DIP/Ie Extracto r Tool EX-1

WIRE-WRAPPING KITS

II! III
Contains: Hobby Wrap Tool WSU·30,
(50 tt.) Ro l l of wire

~
Prestri pped wire 1" to 4"
lengths (50 wires per package)
str ipped I" both ends.
Wrre WrJPP1nf:Kit.I Blue) WK-2-B $12 .95.eQJ Wire Wrapping KIt. ( Y e ~ow l WK-2-Y $1295
Wire WrapPing Kit. (Whll e l WK 2-W $12 .95

Wire W,JDPlng Kit iRed) WK-2-R $12.95

~
OK MACHINE & TOOLCORPORATION 05 '
3455 Conner Sl Bronx N Y 10475 _(21 2)994 6600 _ Telex 125091 _ 'f .,
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New!
Throw rocks on 40 meters
for $19.95 *

only
$19.95 Model 59 5 Model 376 Model 590G Mo de l 37 5

Kantronics Rockhound transmitter

Jump into QRP.
The Kantronics Rockbound QRP transmitter

generates a one wa tt CW signal anywhere on 40 meters . With
the right crystal, and a little luck, Granite Falls. MI is just a
stone's throw from Boulder, CO.

S lip t he Rockhound in your pocket for mountain
hikes or cam ping trips . Our 8040-0 receiver makes a
lightweight companion. For power, just hook 12·15 VDC in­
line with your key.

Start throwing today. our address is below.
"22.95 with 7.125 MHz ayswl.

The Lightweight Champs .
K13 IIllKANT R ONIC S

1202 East 23rd Street
Lawrence, Kansas 66044 Phone: 913-842-7745
We accept Visa, Master Charge, check and money orders.

Groundi ng is still the bes t protect ion against lightning dam ­
age. These four switches automa tically ground all but the
selected antenna . Leave one output for a dummy load, and
you can ground all outside antennas. (Model 376 can
ground all 5 outp uts at once. )
Protect yo ur valuable equipment aga inst Induced static
charges from nearby strikes. Small enough 10 get past a
spark gap protector, they can still burn out a solid -slate
front end.
B&W coa xial switches are ceramic with sliver alloy con­
tacts, hand le 1000 watts CWo2000 walts SSB. NegligIble
insertion loss. VSWR less til an 1.2:1 to 150 MHz. Mode ls
375 and 595, 6 outputs. Mod els 3 76 and 590G, 5 outputs.

At your B&W dealer. If you don 't need grounding, ask
him about our other ceramic coaxial switches.

m
~ Made in U.S.A by . . .

: . Barker & Williamson Inc. 823
Canal Street, Bristol , Pennsylvania 19007

TilE NEWEST KEY IN rile
WO/tLlJ···TRY QUIK-KEY!

5. Precis ion Mcu:h;neu
H;shest QUdfitH

6.8liJck Pt;,stic Top
St!Jtirr Chr ome Base

7.Prr,Fo"., I;z"d I W,-th
Your Call (Spec;',,)

8. It's En9ineered,
Tr-::J tt .... Yoo'l/ Lilre It

PAr.PENP.

BROWNtNG
LAFAYETTE
TEABERRY
REGENCY
P ACE

SBE
REALISTIC
TRAM
COBRA
PRESIDENT

HYGAIN
MIDLAND
ROYCE
COURIER
AND MANY MORE

'--- -1

-o METER C.D.?

e Lo w cost ( fro m $10.00). eEasy to install wi th aJl instru ctio ns.
• Tune up procedure. • Alignment ior base and mobile. We presently
sto ck k its for mos t:

",\,\\
SU Wit h the prol ife ra tion of used SSB CB transce ive rs o ut the re
it 's a pe rfect w ay to go QR P o n TEN: Look aro und your ne ighb orhood
and come up with th at 23 c!J a[l ~ e l or 40 cha nne l SSB. We make kits
for 5S diffe rent radios th at wil l pu t you o n the 10 Met er C.W. and
Phone Band Perf ect for Osc ar work.

pws se':V

POSTA~E

95
••• I

-SEE YOUR OISrRlBUTOR lrl~ S39
OR OIlOCR OIRf:CT 01'

I

1. DownlNdra Pressu~e

Assures, K£:J Wdl Not
Wdlk or Slid.,

2 . Mj ustdble Tension
&. Fina e,. Spacin9

3.Works With Any
f(e~p'''J litmbic Too!

4. Sm~1I E.. Co".,,,iJct
SIZe 2~"J(5 ~l( / Y8"

06

FOREIGN OROfllS , U. S.FUNDS INY: S TIITE RESIDENTS
PLUS POSTACE 6. INSURANCC ADD 5 % SALES TAX

I",,,,edlt1te Delive,.:;-OrJerNow

Write or ca ll today for free specifi cat ion sheets or tell us the make
and m odel of your tra nsce ive r and if we do n' t sto ck a k it for i t . we w il l
make on e for you at the same price. For mo re in fo rma t ion w rite :aUIK-KEY p.o. BOX 73

KATONAH ,NY '0536

Dealer Inyp trlPs Invited •
@>

AMERICAN CRYSTAL SUPPLY CO.
PO BOX 638 A5S

W YARMOUTH, MA 02673
(617) 771-4634
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This " "' 101 mobile lDoont Is
now .Il1ailable for your Ie.
215. Filst inse rti on a nd re ­
m oval Is a snap. and th e
m oun t is collap5il1 b le whom
not In use .

• Compatible mount for mobile
operation '.

• Dual power (3 wattshigh/400mw low)

• External power and antenna easily
accessible for mobile operation

• Lighted dial and meter

• 15 channels (12 on dial /3 priority)

• Fully collapsible antenna or
" rubber duck"

PORTABLE/MOBiLE

S pe<:ific .. t ..... II: 0 fT<'qU"'ncy Range : 146-1 48 MHz C Voltag e : 13.8 VDC n.egalwe grouod 0 S ize : 183mm(h)1l 61mm(w)" 162mm(d)
!J W"'ighl: 1.9 kg C Num bf,r of Cha nnels: 15 tOl;,oI, 12 on main swnc h. 3 priority 0 Power Output: 3.0 W or O.5 W 0 Microp ho ne
Im~nc..: 600 ohms C:Spu rious l evel : low er than - 60 d B 0 g ece tcer 5<"ns;l ivity : 4 d B bo!low 1 UVOTlo...-er 0 Spur ious Hespon~ :

6OdB oTbette r

AII ICQM radios sig nifica ntl y ekCe ed FC C speclflcatiQnslim ltl ng spurious e m is s ion...

• Double-size, long-lasting interna l
batteries with optional Ni-Cd pack
and charger available

ICOM's IC·215 is the FM radio that puts good times on the go . N..o!:" an outstand­
ing mobile mount and quick-change features for external power, speaker and anten­
na conversions make moving from base, to vehicle, to hill top fast and easy: and
the IC·215 portable/mobile provides continuous contact for even the busiest
FM enthusiast.

The IC·215's three narrow filters provide quality not usually
found in portable VHF equipment. With 15 channel capacityand
an MOS FET RF amp with 5 tuned circuits in the front end, the
IC·215 gives optimum FM portable performance.

You'll be carrying quality, performance and versatility with your
IC·215 FM portable/mobile.

HFIVHF/UHF A"ATEVR AND ..ARINE COMMUNICATION EQUIPMENT DISTRIBUTEOBY

IIIICOMI ICOM WEST. INC.
Suite 3
13256 Northrup Way
Bellevue, Wash. 98005
(206) 747-9020

ICOM EA ST, INC.
Suite 307
333 1 Towerwood Drive
Dallas, Texas 75234
(214) 620-2780

ICOM CAN ADA
7087 Victoria Drive
Vancouv er B.C. V5 P 3Y9
Canada
(604) 321-1833
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- this tin y program does the job

RAM Checkout's
A Snap

Fig. 1. A complete listing of the m em ory monitor.

Appare ntl y, the same EN­
T ER and DUM P (examine)
o pera tions will work on a
co mputer which uses front
panel switches, but they will
be do ne at a much slower
rate. Test ing a memo ry board
can be acco mplished on any
mach ine by first manually
load ing data into each mem­
ory locatio n on the board and
then dumping or exam ining
each loca tion to determ ine
that the cor rec t info rmatio n
was indeed written. My mem­
or y monitor docs it much
mor e qu ickly ! Sec Fig. 1. I
am very much a novice when
it com es to programmi ng, so I
ma ke no claim tha t th is is the
easiest, fastest, or best way to
get the job don e.

Break down

If yo u are no t famil iar
with assembly language, you
might be inte reste d in ho w
the memo ry monitor does
what it docs. In fact , let' s
loo k at it line by line. Since
SOL and I talk to eac h oth er
in a number fo rm called hexa­
decimal, all numbers in this
pr o gr am - a.r..~ hexadecimal

.(hex fo r sho rt).

The f irst colum n in Fig. 1
is headed " Addres s," and that
tells me where this program
will be located in memory .
When I tell SOL, "E XECUT E
C9f/J f/J, " it will go to memory
location C9f/Jf/J, execute the
inst ruction located the re, and
then con tinue down the list
of instruc tio ns un til to ld to
stop.

-The secon d co lumn is
headed "Op code." These are
the instruction s, addresses,
and data that the computer
will use to pe rform its task.

Co lu mn th ree is headed
" Mne m o n ic " (m nemo nic
means so met hing tha t helps
the memory ). Mnemon ics are
the assembly language abbre­
viat ions for the op code s
(machine language codes).

I sta rted the program at
locat io n C9f/J f/J because the
SOL has 1K of onboa rd RAM
beginning at tha t locat io n.
You can put it anywhere yo u
like, but you must rewrit e the
two JNZ (jump no n-zero ) in-

bers into a bloc k of memor y
fo r testing purposes. My orig­
ina l versio n would only lo ad
256 byt es at a t ime. which
made test ing a new 8K board
somewhat of a cho re; sincei t
had to be run 3 2 t imes (256 x
32 = 8K). This f inal version
will load from 1 to 6 5,536
(64K) bytes of mem ory. That
sho uld be enough to sat isfy
everyo ne.

SO L Operations

First, let me describe how
my SOL system works so that
yo u can decide how the- fe l,
lowi ng exp lana t ion pert ains
to your machine. The SOL
has a program in PROM
called CONSO L, which han­
dles the keyb oard, video, and
other rout ines . I ca n enter
data to memory by ty ping
"ENTER (address)
(da ta) - CR, " and I can
dum p memory to the video
screen bv typing " DUMP ­
(start address) - (finish ad­
dress) - CR." If the differ­
ence between the sta rt ad­
dress and the finish address is
less than 256 bytes, all of the
data requested will fill t he
screen. If more than 256
bytes a re requested, the read­
out will start at the top of the
sc reen and, when it reaches
the botto m, will scro ll up­
ward until all of the re­
quested data has app eared.

MV I C 0 1
L X I 0 FF 1 F
L X I H 00 0 0
MV I M 00
Mo V A M
ADD C
IN X M
Mo V M A
OC X 0
MV I A 0 0
CMP D
JNZ OA C 9
C MP E
J N Z OA C9
CAL L T O RE S I DEN T
C OMMA ND MOD E

T his "m emo ry moni to r"
is a simple assembly lan­

guage program designed to
load zeros or sequ ential num-

OE Q.l.
1 1 F F I F
2 1 0 0 0 0
3 6 00
7 E
8 1
23
77
1B
3 E 0 0
BA
C2 OA C9
BB
C 2 OA C9
C3 0 4 C O

Op cod es

ACCUMUL ATOR 8 RE GIS TE!1 PAI R

( 8 8 C REGI STE RS)
( A RE GI S TE R )

I------ o REGIS TER PA IR

FL AGS to 8 E REGISTE RSI

PROGRA M ~
Ii REG IST ER PAIR

COUNTE R Hi 80 L REG ISTERSI

C900
C 9 02
C90 5
C9 08
C90 A
C9 0 B
C9 0C
C90 0
C9 0 E
C9 0 F
C 9 1 1
C 9 1 2
C9 15
C9 16
C 9 1 9

Address

AD DRESS AN D DATA
BUSS ES TO h'EIolORY

8 110 DEVIC ES

Rod Hallen WA 7NEV
P.O. Box 73
Tom bston e A Z 85638

Fig. 2. A simplified drawing of the 8080. The registers which
make up the B-, D-, and H-reqts ter pairs can be used either in
pairs or as individual registers, depending on y our require­
ments. The 8080 con tains many oth er features which are not
shown here.
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Fig. 4. A memory du mp of the first 255 bytes of memory in the SOL. As can be seen, the
computer has coun ted from f/J to 256 in hexadecimal.

02 0 3 04 05 0 6 07 OB 09 OA 0 6 OC OD OE OF
1 2 1 3 14 1 5 1 6 17 1 8 1 9 I A 16 " I C I D I E I F
22 23 24 2 5 26 2 7 28 29 2A 2 6 2C 2D 2E 2 F
32 33 3 4 35 36 37 3~ 39 3A 36 3C 3D 3E 3F
4 2 43 44 45 46 4 7 4 8 4 9 4A 46 4C 4D 4 E 4F
52 5 3 54 55 56 57 58 5 9 5A 5 6 5C 5D 5 E 5F
62 63 64 65 66 67 6B 6 9 6 A 66 6 C 6D 6 E 6F
7 2 73 74 75 7 6 77 78 79 7A 7 6 7 C 7D 7 E 7F
82 83 8 4 8 5 86 8 7 8B 89 8A 8 6 BC 8D 8E BF
92 93 94 9 5 9 6 97 9 B 99 9 A 96 9 C 9D 9E 9F
A2 A3 A4 A5 A6 A7 AB A9 AA A6 AC AD AE AF
62 6 3 64 6 5 6 6 6 7 68 69 6A 66 6C 6 D 6 E 6F
C2 C 3 C4 C 5 C6 C7 C8 C9 CA C6 CC CD CE CF
D2 D3 D4 D5 D6 D7 DB D9 DA D6 DC DD DE DF
E 2 E 3 E 4 E 5 E 6 E 7 E B E 9 E A E6 E C ED EE EF
F 2 F3 F4 F 5 F 6 F 7 F 8 F9 F A F 6 F C FD F E F F

Fig. 3. A decimal-to -hexa­
decimal conversion table.

F F
I FF
2F F
3FF
7 F F
6F F
F F F

I F F F
3 FFF
7FFF
FF F F

Hexade cimal

( I K )

(2K )

( 3K )

( 4 K )

( 8K )
( 1 6 K )
( 32K)

( 64 K)

2 5 6
5 12
768

1 0 24
20 48
30 7 2
4 0 96
8 1 9 2

1 6 3 8 4
3 2768
65536

processor to load 00 at that Deci mal

locat ion.
Next , move the contents

(1iJ1iJ ) o f the star t test locatio n
(1iJ1'l1'l1'l) in to t he A-regist er
(acc umulato r) C91'lA - 7E
(MOV A M), which means
that you are abou t to work
on it. The nex t instruction
C9liJ B - 8 1 (ADD C) will add
the contents o f register C to
the accu mulato r (1iJ1'l + 1iJ 1),
and C9liJC - 23 (INX M)
increases the address in the
H-register pair by one. C9liJD
- 77 (MOV M A) takes t he
contents of the accumulator
(1iJ 1) and pu ts th em int o th e equa l, C912 - C2 IiJA C9
location who se address is no w (jNZ IiJA C9) will take yo u
in the l-l -regist er pa ir (loca- bac k to c90A fo r ano ther run
t ion 1iJ1iJ(1 ). Now you have IiJIiJ th rou gh the pr ogram .
in location 0001iJ and \11 in If th ey are equ al (bo th
location 01iJ01 . C90E - 1 B 00), t he program co unte r will
(DCX D) subtracts o ne fro m move to C915 - BB (CMP E)
the co ntents of the D-register and com pare the E·register,
pair , and C90F - 3E 00 (MVI which is t he lower half of the
A 1iJ1iJ ) pu ts IiJIiJ into t he D-registe r pair, to see if it is
accumu lat o r. ze ro also, C916 - C2 IiJA C9

At t he start, th e D-register oNZ IiJA) works the same as
pair contained the to tal num- C912 and reruns the program
ber of locations you want ed " or passes to the next instr uc­
to load. Afte r yo u've gone t ion, depe nding on the co ndi­
through the program once tio n of the zero flag. When
and subtracted one from D, both · registers 'of' the D­
check to see if you are fin- registe r pair are equal to zero,
ished . The accumulator con- then you have loaded as
tains the f/J0 which you lo ad- .... many memo ry locations as
ed there. C911 .: BA (CMP you o riginally asked fo r.
D) comp ares the contents of It is now time to exit the
the D-regist er with the co n- program. C919 - C3-\14 C0 is
tents of the accu mulator (0 0) a ca ll to the co mmand mod e
and , if they are equal, sets t he - in the SO L CONSOL operat­
zero flag. If th ey are no t ing sys te m. When SO L is

0000 0 0 0 1
DOlO 1 0 I I
00 2 0 20 2 1
003 0 3 0 31
00 40 4 0 41
0050 5 0 5 1
0060 6 0 6 1
0 0 7 0 70 7 1
00 8 0 8 0 8 1
0090 9 0 9 1
OOAO AD Al
00 6 0 6 0 6 1
OOCO C O C I
OODO DO D I
OOE O EO E I
OOFO F O F I

ory monito r as the com puter
would and see what happens.
First, my " EXECUT E C900"
co mmand will load C91'l1'l in to
the program counter in the
8080 and start processing in­
structions from there. The
program co unter keeps track
of which instruction co mes
nex t in the program.

The microprocessor can
always teli from th e firs t byte
of an instruct ion whether it is
a o ne-, two-, or three-byte
instruct ion. As a start, it will
fetc h I'lE, which is what it
fo und at location C900, and,
since it knows that 0E is a
two-b yte instruct ion, it will
also fetch I'l l , which is in
C91'l1. I'l E (MVI C) tells th e
processor to take the byte
t hat follows I'lE and load it
into th e C-register . The PC
(pro gram cou nter) t hen ste ps
to C91'l2 and starts a new
fe tch which is 11 plus F F 1 F
(LX I D FF 1 F). 11 says load
the following two bytes int o
the D-register pair (registers D
and E). C91'l5 - 21 I'll'l I'll'l
(LX I H I'll'l I'll'l ) loads I'll'l I'll'l
into the H-register pair (regis­
ters H and L), and C91'l8 - 36
I'll'l (MVI M I'll'l) tells the
processo r to ioad I'll'l in to the
location whose address is
found in the H-register pair.
In other words, you put the
address where you want to
start y our memory boa rd test
into t he ll-register pair
(1'l01'l1'l) and t hen tell t he

struc tio ns. As they stand, a
jump will be made to C91'lA
(8080 addre ss and register
pair instructions are always
written with the address or
da ta bac kwards). If yo u
wanted to load the memory
mon ito r at location 81'l1'l1'l, for
instance, you wou ld change
C9 to 81'l at each place t hat it
appears in th e program . Th is
is called relo cating the pro­
gram.

In the first line, I'll in
location C91'l1 te lls t he com ­
puter how you want it to
load the memory locatio ns.
I'll'l here wou ld ioa d all zeros
(e rase me mo ry), and I'l l
wou ld load seque ntial nu rn­
bers, 00, I'l l , 02, etc. 02
wo uld load 00, 02, 04, etc .

The F F 1 F at locations
C903 and C904 tells the co m­
puter how many address lo­
cations you want to load. FF
1 F is ac tually 1 FFF (back­
wards), which is 8 K in the
hexadecim al number system.
See Fig. 3. If yo u wanted to
ioad a 4K board, then line
C91'l2 would read 11 FF I'lF.

Line C91'l5 lets th e com­
puter know which address to
start th e loading at. Th e ad­
dressing of most memory
boa rds is dete rmined by set ­
ting on-board switches or by
running jumpers. For this
te st, I address ed my 8K board
to sta rt at address 001'l0, but
it could be set to start any­
place you want. and instruc­
tion C91'l5 should refl ect th is
address. If yo u wanted to
locate t his board at 61'l1'l1'l
becau se you already had
som ethin g at 01'l1'l1'l, line C91'l5
wou ld read 21 I'll'l 61'l (address
reversed as usual).

Enter the program into the
memory locations yo u have
selected . Execute the first ad­
dress, and the co mputer will
load I'll'l in to the starting ad­
dress on the board to be
tested, 01 in the next loca­
tion, 02 in the next , and so
on, until it has loaded as
many locatio ns as you re­
quested. Th en it will stop.

Fig. 2 is a simplified draw­
ing of the internal makeup of
th e 8080 microprocessor.
Making use of Figs. 1 an d 2,
let's step through the mem-
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turned o n or th e reset switc h
is pushed, the co mputer en­
te rs the co mmand mode, puts
a prom pte r ( » on t he
scree n, and waits fo r me to
tel l it what to do. This li ne
can be a jump or call to any
locat ion you desire and will
depend on yo ur machine 's
operat ing characte rist ics.

In order to dete rmine how
t he test went, I ty pe " DUMP
'/J'/J '/J'/J 1FF F," wh ich covers all
of the memory locat ions of
this 8 K boar d, and th e screen
will scro ll t hrough these loca-

tions. It's much too fast to
really check individual loca­
t io ns, but I'm really only
inte reste d in the last location .
Since th e co nte nts of each
location are the conte nts of
the previou s locat ion plus
one, th e co nte nts of 1 FFF
should be FF, if t he test went
well. If thevaren 't, then it is
necessary to dump 25 6 byte
pages o ne at a t ime un ti l the
problem area is fou nd. With
this progr am, I fo und thr ee
2102 pins t hat were bent
und er the IC instead of in-

serte d into th e sockets . Fig. 4
is what t he fi rst 25 6 byt es of
memory loo k like afte r run­
ning the program .

Summary
In st r uc t ion information

f or the 808 0 is con tained in
the In t el 8080 Micro­
compu ter Systems User's
Manual and th e Intel 8080
Assembly Language Program­
ming Manual. Th e "In tel
80 80 Assembly Language
Reference Card" is also use­
ful. Anyone who is serious

about assembly language pro­
gramming th e 8080 shou ld
have all of t hese.

Any program, whethe r it is
very simple or incredibly
complex, is noth ing more
than a logical progression
th ro ugh a series of inst ruc­
tion s. Pick some little cho re
that you' d like your machine
t o do, break it down into
logical steps, conver t those
ste ps into assem bly language
instru ct ions, and yo u' ll be
surprised and happy with t he
result s.•

ICorrections
(p. 126)was printed on page 131
as Fig. 16. The corre ct Fig. 16,
which was omitted, is shown
belo w. The correct Fig. 17 was
printed on page 126 as Fig. 3.

Filiall y, page 130, column 4,
line 8 should read: " equal to the
receiver's first i-f -+- 10 kHz."

John C. Burnett
Managi ng Editor

'"1.5 K

'"1.5 K
e,;
150pF

I need a manual or setup pro­
cedure and schematic for a
" Panoramic Sonic Analyzer,"
model AP-1, made by Panoram ­
ic Radio Produc ts, Mt. Vernon,
New York. This unit is a 40-Hz­
20-kHz spect rum analyzer. I will
gladly pay any reasonable price
for a manual or readable copy.

Jerrold 5 . Tiers
6330 South wood

Clayton MO 63105

over the years. I am Will ing to
pay for dupli cation costs, if not
too exorbitant.

Anton M. Giroux DA1NFI
WD6AXL

HHT, 2d ACR, SigO
APO NY 09093

Fig. 16, "Yes, You Can Bu ild A Syn thesizer! "

TO QIO~-----'j

-s v>-~-"""-r-r-'-----""""""r-r----"""",

I have recentl y obtained a
General Electri c closed circuit
televisi on camera which I plan
to use 'on amateur slow scan.
My problem is t hat the uni t
came minu s cont rol cables.
The cabl e terminates in two
Amphenol series 67 connectors
with 42 pins. Some assistan ce
would surely be appreciated.
Thank you.

Jim Davis WD51MSf8
24712 E. Woodside

Farmingto n Hills MI 48018

I'm lookin g for the maint e­
nance manuals and schemat­
ics for the National HRO-500
receive r. These receivers have
been used in MARS program s

IHam Help__---J

SHIE L D AND INNER
CONDUCTOR SHORTED
TO GE THER AT T HIS
POINT FOR 80TH
STUBS

We erred. In "Yes, You Can
Build A Synthes izer !" (July,
1978), several schemat ics were
out of place. The correct Fig. 3

Iy understand the parall el coax­
ial bazooka that I develope d.

Bill Vissers K4KI
Cocoa Beach FL

I wou ld like to take this op­
port unity to apologize to you
and your readers for not not ify­
ing you sooner through the
" Lette rs" secti on of the demise
of CONTACT, which I men­
tion ed in most of my arti cles.

Infl ati on has hit t he PC
business just like everypl ace
else, and, since I refuse to sel l
junk or home-etch ed boards,
we were for ced out of th e
business by th e last couple of
boards. I still have on hand a
couple hundred dol lars of in­
vento ry of th e COR and Auto­
Dialer board s which never sold,
and I was looking at expenses
in th e neighborhood at $2000 to
prepare boards for the next
series of artic les, so CONTACT
went under, at least for th e
t ime.

Again, I regret not publishing
this earlier and the inconve­
nience it has caused so me
readers of my arti cles.

Bill Hosking W7JSW
Scottsdale AZ

-c--<>.; ' :::---1
EACH STUB

Fig. 7, "Build A Double Bazooka."

INNER
CONDUCTOR

., )
SECTI ON

We would like our readers to
note tha t ECONORAM, as it ap­
peared in our Jul y, 1978, issue
(" RAM m ed by Morrow­
ECONORAM III lauded "), page
110, should have been writ ten
ECONORAMTM.

John C. Burnett
Managing Edito r

I have r eceived quite a bit of
mail about my artic le whic h you
publi shed in the Aug., 1977,
issue of 73 entitled, " Build a
Double Bazooka." A great deal
of int erest was evinc ed, and
there were quite a few com­
ments about the fac t that t he
art ic le had been writte n in a
simple enough sty le that th e
average ham coul d understand
it. I've naturally full y answered
all letters. However, there was
one small item , having to do
wi t h th e printi ng, t hat has
caused a bit of t rouble.

As I have received several re­
quests about it s clarif ica t ion ;
would you be able to put in a
co rrected sketch of Fig . 7? I
believe th at wi ll help some
amat eurs who did not clearly
see what the sketc h was in­
tended to show. The clarif ied
sketch is shown below.

The correct ion may be par­
t icularly useful to fell ows who
are in other countrie s, and to
those who perhap s did not east-

------~-- 1 24 ,6 ' --------~
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T13 SUBSID IARY OF VAN'S mOL T ELECTRON ICS.

......

...,...... u•......

If ib for H:I.E1'l'rLo Wr- Have h .

If you dOll" ,('I' what you need

CU L or WKIH l

' OOCl """"" ee . .....

'OB · N.J . • eeTOU

W lIPUTER I/O WlIPlHE Willi '

• l ape Punch • Rfad~ to (;0

• Tape Rt'ad..r • Line/Local Wired

• Luaranteed 30 DaJS

TELETYI'E" JIOIH:L 33 ASR

$840 0 0

RADIO WORLD
ONEIDA COUNTY AIRPORT

Warrrn TERMINAL BUILDING Bob
K21XN ORISKANY. NY 13424 WA2MSH

315·337 ·2622

Featu ring Y a esu . tee m , D ra k e . A tl as,
D e n t r o n , T e n -Tee . Swan, R egen c y ,
Standar d, T empo, K LM, H y -Gain , M o sl ey,
La r s e n , M idla n d , Wi lso n. So u t hwest
T ech ni ca l Products . W e serv ic e ev eryt h i ng
we sell ! W ri te o r call f or q uot e. YOU
WON T B E DISAPPOI N TED.

We are just a fe w m inutes off t he
N YS Thru way (I -90) E x i t 32

Cllc.:k Of 1010 h.
Ilo , B 4

.\·hddl<b"ry CT 0676 2
12U3) 75 ~·92 2 ~

Gel rid of the CB dial. Go to
direct freq uency read-c ut in 30
m in utes an d m inimum cost .
PAC E·DIA L wi ll do the job. An
accurately silk-scree ned repl ace­
ment di al and eno ugh dr y-t ransfe r
numbers to mak e hund reds of
fr equency co mbinations. Tai lo rs
t he dial to exactl y the f req uencies
you ha ve set -up in yo ur ICOM.
Com plete d ial-kit and full inst ru c­

tions fu rnished. $3.25 ppd.

ICOM-22S OWNERS!!

:(rg.pS Bo x 234
~Q.ce - M id d l eb ury CT 0676 2

P15

2 week refund privil ege on all antennas.

MINI LP 8 whips: 4 er. Log period ic ce ll.
Featu red in June ' 78 73. Big signal
fro m an 8 lb. antenna. 10' boom 12'
er. $17 5

MORE
GOODIES

FROM ISLAND

$69.95
. ... SI 4 .95

_ $29 .95

•~
Full ASCII Professional
Keyboa rd KiI, Model 756

. fu ll 118 Char<lcter ASCII . Trl·Mode M0 5 t n­
_codl,ng • MOSlDTUTTL Co rnpatlble Output •

r wo-keyrtcttove- • Level and Pulse Strobe .
Shi ft and A lpha Lock • Selec; tabl e Parity •
Posit ive or Negative l ogic • All New. OEM
Gr<lde Components • Go ld'. Contact , Low
Bounce Key Swi tches • Rugged"tr1 0 Printed
Circuit Board • low Powe-r Consumpt ion .
an d More
Model 756 Keyboard Kit .
Model 701 Plast ic Enclosure .
ModE:! ~?~ Steel Enclosure

send for cat alogue of other NEW merchandise,
se mis. Socket s, ICs, Res., Caps. and MORE.

N.Y.S. Residen ts Add 4% Sales J~1t

Key~ Electronics

Send to: Key Electronics
P.O. Bolt 3506

SChenectady, NY 12303 K14

...
.

BAY- COM B32

19 6 FRONT STREET
SCITUATE MA 02066

6 17- 545-9700

.. ~ vPrepaid _~~~

USA

CH ECK. M .O .. MASTERCHARG E, VISA

DISCOUNT SCANNERS... ••......• •....... .••.... •.••••••..
: ...... lou$'" :
• 11- •· .······
• $ 255.00
···
·····
····• O ther Rege ncy models at
: si mila r savi ngs - send fo r list

: • •Mass. residents please add 5% tax • • :
119

Island Antennas
Block Island, RI 02807

C.. ..om all'~nnu 0 '" opC'C... lty .

An unusual com bination 0 1 ruggedness, com­
pactness, and bandwidth is off ered by these
monoband henw t np ant ennas. For 10, 15 & 20,
all model s use 6' tapered element halves

WHIP Our hi-Z winding minimiz es ground
return losses tor mobile service. $18.

VEE 2 whip inverted V. Featherweight ,
efficient radiat or goes way up ther e
easily. Use wi l h a kite or ball oon l or
super OX. Direct 50Q feed. 2 lb. 535 .

BEAM 4 whips : 2 et., dri ven & ref lector .
Cuts QRM , covers the band like a
big ant enna. but weighsonly4 lb . 10
dB fib, 6' boom , 12' et., direct 50Q
reed 575 .

FL.'IIR CORP.
F5P.O. Box 9 76

Topeka , Kansas 66601

(913) 234-0198

e ",,,,.. b\Iye.. ... 0~_"'O I .... o",, ' lll Any

demodulalo< 10 g ,.. ,......, me ", 'e~'"," .,

_00 Wn'.l", ... ..........,IOnand 0""'1'1'_
~ a t " .. onl"'O """ S:lt.9S~~ Sr.t.iSW;...s

THE
CRITIC 'S
CHOICE

DM-170

Act ive Fil ter
Demod ulator

J 7

Jense n's new 14 4-pa ge ca ta l og is j am -pack ed
with m or e than 3 00 0 quality items. Your sing le
so urce fo r h ar d -to -find pr eci sion too ls used by
electronic tech n icians. sci entists , engineers,
in strumen t m ech a nics. schools, la bo r ator ies
and gov ernment agencies. This wan ted ca ta ­
log also co ntains Jensen 's w orld -famous line of
m or e tha n 40 tool k it s, Plus 10 pages of useful
"Tool Tips" to a id in too l selecti on . Send fo r
your free co py to day!

NEW
CATALOG OF

HARD-TO-FiND
PRECISIO N

TOOLS

Fe.turln, t he TG- J B Sullo·Aud 'ble Tone E n e oder
CompoUble with P.L., CD ond other .,....em.

Feanrres:

Lo... sine wa ve dist o rtio n of less than 1.5«'0 THO
Plug in lone element
Excellent Temperature & frequency $lability
La ... current dee.... using CMOS Ie's

Immunity to RF
Two year warranty

~ .. \:1~/:~
\, {\ Ced \).\ d \C~\ed \

'J'i\{Cd",,1\C e\e¢oc'(\

~\\"- \0'(\

Trans Com T3 5
Tone Signaling Equipment

P.O. Box 120, Addison, Illinois 601 01312-653·6724

On .I Fencodc:r, h om S29.95. DTMF Decoders.and t....o tone
sequential tone encodeT~ and decoders.

r,J!iJ Order f rom or for fun her information conUeI~

- Trans Co m -
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Part no. 300
• 8K Altair bus memory •
Uses 2102 Static memory chips . Mem-
ory protect . Gold con tacts . Wait states . On
board regulato r . $ -100 bus compatible . Vector
input option . TRI slate buffered . Board only
$22.50; With parts $160 .00

RF MODULATOR *

RS 232/TTL*
INTERFACE

RS 232/TIY-'"
INTERFACE

Part no. 232
• Converts TTL to AS-232,
and converts RS-232 to
TTL . Two separate circuits
• Requires -12 and +12 volts
• All connections go to a 10 pin gold plated edge
connector . Board only $4.50; with parts $7.00
with connector aoc $2.00

Part no. 107
• Converts video to AM modu­
lated RF, Chan nels 2 or 3. So
powerful almost no tuning is re­
quired. On board regulated
power supp ly, makes this ex­
tremely stable. Rated very
highly in Doctor Dobbs' Journal. Recomm ended
by Apple. • Power required is 12 volts AC CT., or
+5 volts DC . Board $7.60; with parts $13.50

8K STATIC
RAM

Part no. 600
• Conve rts RS-232 to 20mA ~ _;of:§ ~·

. current loop, and 20mA cur rent
I OOp.l:o~S ~232 • Two separate
circuits . Requires +12 and -12
volts . Board only $4.50, with
parts $7.00

TIDMA *

Part no. 101
• Converts ser ial 10 para llel
and para llel to ser ial . l ow
cost on board ba ud rate
generator . Ba ud rates : 110,
150, 300 . 600 , 1200 , and
2400 • l ow power drai n +5
volts and -12 volts req uired
• TIL co mpatible . A ll cha rac ters con ta in a sta rt bit,5 to
8 data bits, 1 or 2 stop bits, and e ither odd or even parity.
• A ll connections go to a 44 pin go ld plated edge connec ­
tor . Board only $12.00; with parts $35 .00 with co nn ec tor
add $3 .00

Part no. 112
• Tape Interface Direct Memo ry Access . Record
and play programs without bootstrap loader (no
prom) has FSK encoder/decoder lo r direct con ­
nections to low cost recorder at 1200 baud rate.
and direct connections for inputs and outputs to a
digita l recorder at any baud rate.• S- l 00 bus com­
patible . Board only $35 ,00; with parts $110.00

Pari no, 106
• Stand alone TVT
• 32 c har!line, 16
lines, modi ficat ions
tor 64 ch ar/line in­
cluded • Para llel
ASCII (TIL) input .
Video output . 1K
on boa rd memory •
Output fo r compu­
ter controlled c ur­
ser • Auto scr oll •
Non -destruct ive cu rse r . Cu rser inputs' up, down, left,
right, hom e, EOl, EOS • Scroll up , down. Requires +5
volts at 1.5 amps, and -12 volts at 30 mA • Al l 7400, TTL
chips . Char. gen. 2513 • Upper case on ly . Bo ard only
$39 ,00; with parts $145 ,00

UART &BAUD RATE
GENERATOR*

Mention part number and desc ript ion, For parts kits add "A" to part number. In USA. sh ipping pa id for orders ac companied by check, money order. or
Master Charge, BankAmeric ard, or VISA num ber, expiration date and signature ,Shipping charges added to C.o.D. orde rs. Califo rnia reside nts add 6.5%
for lax. Out side USA ad d 10% for ai r mail postage , no C,OD.'s.Ch ec ks and mo ney orders mu st be payable in US dolla rs, Parts kits inc lude so ckets for a ll
ICs , component s, an d cir c uit board. Doc umentation is incl uded with all products. All items are in stock, and will be shipped the day orde r is received via
first c lass mail Prices are in US dollars. No open ac counts. To elim inate tar ifl in Can ada boxes are marked "C omp uter Parts," Dealer inqu iries invited
24 Hour Order Line: (408) 226-4064 *Circui ts designed by John Bell

ELECTRONIC SYSTEMS Dept. 73, P.O. Box 21638. San Jose, CA. USA 95151

To Order:

lZJ.

Part no. 111
• Play and record Kansas
City Standard tapes •
Converts a low cost tape
recorder to a digital re­
corder . Works up to 1200
baud . Digital in and out
are TIL-serial. Output of
board connects to rnic. in
of recorder . Earphone of
reco rder connects to input on board . No coils .
Requires +5 volts, low power drain. Board $7.60;
with parts $27.50

Part no. 109
• Type 103 • Full or half
duplex . Works up to 300
baud . Originate or Ans­
wer • No co ils, only low
cost components . TIL
input and output-seria l .
Connect 8 ohm speaker
and crystal mic . direct ly to board. Uses XR FSK
demodulator . Requires +5 volts . Board $7.60;
with parts 527.50

DC POWER SUPPLY *

Pari no. 2
Baud rate is continuously adjustab le
from 0 to 30 ,000 . Plugs into any perip h­
era l c onnector . Low cur rent dra in. RS­
232 input and out put - On board sw itch
selectable 5 to 8 data bits, 1 or 2 stop
bits, and parity or no parity e ithe r odd or
even • Jumper selectable addres s .
SOFTWARE . Input and Output routine
from monito r or BA SIC to tel etyp e or other serial printer.
• Prog ram for us ing an Apple II for a video or an intell i­
gen t terminal. A lso can out put in co rrespondence code
to interfac e with som e sele c tric s. Board only - $15.00;
with parts - $42.00; assembled and testec - $62.00

MODEM *

APPLE II SERIAL I/O
INTERFACE *

Part no. 6085
• Board supplies a regulated +5 volts
at 3 amps., +12, -12, and -5 volts at
1 amp. • Power required is8 voitsAC
at 3 amps..and 24 volts AC C.T.at 1.5
amps. • Board only $12.50; with
parts exc luding transformers $42.50
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sideband splatter, remove low and high pitched
aRM, hiss, static crashes, background noise,
and hum.

Makes listening for long periods pleasurable
and less fatiguing. Ideaf lor contest and DX.

IC Clctive filter includes 375 Hz highpass cut­
off plus selectable iowpass cutoffs at 2.5, 2.0,
1.5 KHz (36 dB per octave rollotf].

Switchable automatic noise limiter for impluse
noise; trough clipper removes background noise.

For Simulated stereo, the raw signal goes
to one ear and the fi ltered signal to the other.
The signal appears in both ears and the aRM
in only one. The ears and brain reject aRM yet
ott-frequency calls can be heard. Requires
stereo phones.'

Switch selects one of two rigs. OFF position
connects speaker to rig. Speaker disables when
phones are used. Requires 9 to i 8--VOC, 300
maomax. 5x2x6 inches. Optional AC adapter is
$7.95. Order yours now.

MODEL MF,j.12 1

Bul perfll1llance is no1 copied. Only MFJ hud selrels eem­
ponenls so lhe eener I~quenc, 01 ucll CW stage is within
OM Hz 01 eICh otller.

I11!f SELECTIVITY

/:,
. ..~u

P!'fOI'lE I u

L~

FUNCTION

lff) '1,· ,/1. ' f:t.I:I.-n I11
CW'SS8 fllTf Il

This new MFJ·721 Super Selector CW/SSB Filter gives
you 80 Hz BW, steep

SSB skirts, noise
limiting, 2 watts for
speaker plus more.

This New MFJ·721 Super Selector CW/SSB
Filter gives you a combination 01 pertormance
and features available only from MFJ: • Razor
sharp 80 Hz non·ringing CW filter • Steep
skirt sse filter • Selectable peak and trough
noise limiting • Plugs in phone jack • Two
watts for speaker • Simulated stereo reception
• Inputs lor 2 rigs • Speaker and phone jacks
• Auxiliary 2 watt amplifier, 20 dB gain.

The CW filter gives you 80 Hz band width
and extremely steep skirts with no ringing for
razor sharp selectivity. Lets you hear just one
CW signal on the crowded Novice bands.

Bandwidth is selectable: bypass, 80, 110,
150, 180 Hz. Response is 60 dB down one
octave from center freq. for 80 Hz BW. Center
tree. is 750 Hz. Up to 15 dB noise reduction.

S pole active IC filter, Low a cascaded stages
eliminates ringing . Hand matched components.

The sse filter dramatically improves read­
abi lity by optimizing audio bandwidth to reduce

MFJ ENTERPRISES, INC.
P. O. BOX 494 MISSISSIPPI STATE, MISSISSIPPI 39762 M52

MFJ INTRODUC ES NEW

SUPER CW/SSB FILTERS

These MFJ active filters are the most copiell in Industry.
CWF-2BX MFJ SUPER CW ALTER SBF·2BX MFJ SSB RlTER

$2995
each

This New MFJ·720 Deluxe Super CW Filter gives you 80
Hz BW, no ringing, 2 watts out. --

Same 8 pole Super cw Filler as i n~
MFJ-721. 80 Hz, BW, extremely steep ~O

skirts with no nnging lor razor sharp e~pr.
selectivity. Selectable BW: BO. 11O. ~e,'1'J
180 Hz. Center freq, 750 Hz. Automa-
tic noise limiter. Plugs in phone jack to
drive speaker to 2 watts. 2x4x6 in. $4495
Requires 9·18 VDC, 300 rna. max. Op.
tional AC adapter, $7.95.

ORDER TODAY BY MAIL OR CAl l TOLL FREE 800-641·1800 AND CHARGE IT ON VISA OR MASTER~ . - ­
CHARGE. Onler any product Irom MFJ and try it. If nol delighted, retum it within 30 davs lor a prompt -=- ..,
relund (less shipping). One yu r uncondilional guaranlre. Add $2.00 shippintlh andling. For onferlrepair _ ..
status, in MISSIssippi and outSide co ntin en l ~1 USA, call 601·323·5869.

V Prec isio n crysta l.

V Mark er s a t roo. 5 0. 25. 10 . 5
KH z.

V Ze ro adj ust se t s to WWV _

Th e Palomar Enginee rs Freq ue ncy

Stand ard gives sharp clea r mar ke rs

t h ro ugh out t he h igh f requ en cy

band fr om 160 through 6 mete rs .

W ith t h e p anel sw i tc h in 100 K Hz

p os itio n th e mark ers ca n be heard

every 100 KH z f o r check ing

calib ra t io n of yo ur recei ver ,

tran sce iver , o r V FQ. Additional

markers can be t u rne d on w it h the

pa ne l switch eve ry 5 0 , 25, 10 or 5

KH z.

T he excl usive Palo mar Enginee rs

c ircu it gen er a tes on ly the wante d
markers. No extra "ghost" marker s

app ea r .

Con ne c t io n to you r rec e ive r is

sim p le. A twisted-w ire ca pa c ito r
fr om the Stan dard to th e receiv e r rf

am p lif ier or mi xer. O r a sho rt

"an tenna" co n nected to th e

Standa rd may radiate eno ugh

mark er s ignal.

The frequenc y Sta ndard is factory

se t to freq uen cy and th e setting ca n

be ch ecked and ad justed w it h the

"zero" trimmer w h ile listenin g to

VVWV or a b road cast stat io n . All

mark ers are as accur a te as t he WWV

ca librat io n , typ ica lly .0001%.

Do n 't ta ke cha nces ; c hec k yo u r
fr eq uency . Use the Stan da rd wi th

th e w ide ra nge of se lectab le
ma rkers , the ti me - proven Pa lomar

Enginee rs f req uen cy Standa rd .

Send fo r f ree b roch ure ,

The price is $42.50 (g -v battery no t

incl ud ed ) in the U.S . and Ca nada .

Add $2 .00 s h i p ping/ h and ling.

Ca lifo rn ia res idents add sa les ta x,

ORDER YOU RS NOW!

FREQUENCY STANDARD

PALOMARp1
,E N G I N E E R S
BOX 455, ESCONDIDO, CA 92025

. I . Phone: (714) 747·3343

117



lady Nelis K3lZD
132 A ulumn Drive
Traff ord PA 15085

Photos by John Dugan

Fig. 1. Offset switc h, bottom view (lead end).

I~--"----'

r SOLDER_]~..-C;7':-;"\ I--...ETAL SR ACI(ET

3/8" • * COIIl"lON LEAD

l TO-:; SWITCH ~. r ~~ 1L~;~Dio
,::;.. LOCATING TAB BODY OF SWITCH

(SHOWN DOTT ED]

ber ducky antenna. M ine
was asse mbled ca re fully
and' has work ed f ine f rom
the b egi n ni ng . T he
transmitter power is ade­
quate, and the receiver is
both se nsit ive a nd se lec­
tive . Since al l the needed
accessories are included
with the kit , it is o ne of the
best buys in the hand-held
mark e t.

The Case of
the

Missing Offset

A ft e r us ing t he
Heatb kit" HW-2021 2

meter FM hand-held fo r a
litt le ove r a year, it has
come time to answer the
most ofte n asked question
of the missing +600 kHz
offse t Once and for a ll.

Heath has mad e ava il­
able to us an inexpensive
kit co mplete with nicad
ba tteri es, cha rge r, and rub-

-adding to:
the HW-2021-.......

photo A. Heathkit HW-2021 with the tou ch tone pad and
14 -wave antenna installed.
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Photo B. Interior wiring details show ing new sw itc h and new crystaf focation.

TO- 5 6 POS ITION
MIN I ROTARY

.",,§3CUT TO THE SAIol E SIZE
" S TtlE SPOT SLIDE: SWITct!

Fig . 2 . Offse t switch
assembfy.

Th er e is a un iqu e
battery-saver pulsing cir­
cuit buil t into the receiver
to exte nd the ho urs of
ope rating time bef ore the
batteries require charging.
Rather than the receiver re­
ma ining on a ll of the time,
it is pu lsed on f ive times
per second, staying on only
an instant, unlessa signal is
prese nt. The battery dr a in
at thi s time is barel y
measurable. When a signa l
breaks the sq uelc h, t he
rece ive r st ays o n and
operates normally.

O nly o ne cry st al per
channel is required, bring­
ing about a further sav ings
when f illing up the five
av a ila b le c ha nne ls. The
crysta l used is cut fo r the
rece ive f reque ncy. T he
crystal netting capacit or
ca n be tweaked just about
exactly o n freque ncy with
a discrim inat ing ea r by
listening to the incoming
aud io. Th is is great for the
times you don 't have ac­
cess t o a fr e q uen c y
co unte r but want to plunk
in anothe r c hanne l. The
tr an smit frequ en cy is
deter mined by offse ttin g
the receive f requency, and
t ha t's where the rub co mes
in.

He a th , t h ro ugh so me
oversight, has overlooked
the pop ularity of 147 MHz
repeaters in the crow ded
sub urba n areas . As re­
ce ived f rom Heath, t he
HW-2021 co mes with a
tw o-posit ion t rans mi tt er
o ff se t sw itc h a nd two
c rys t a ls to all o w fo r
simp lex ope ra t ion or a -600
kHz off se t fo r the 146 MHz
rep eater s . Th e c losest
Heath comes to acco m-

modating a +600 kHz off­
se t for th e 1 47 M Hz
repeate rs is to list the
specif ications for a 11.3
MHz crysta l to do the jo b.
To use it without making
a ny furthe r cha nges, yo u
have to sacrif ice e ither
simplex operation or the
-600 kHz offset. I wanted
to w ork t h roug h t he
re peate rs in both ends of
the ba nd without giving up
sim p lex ope rat io n. The
modif ication outlined here
was pla nned before I eve n
pu rchased the rig.

The siz e of a hand-he ld
unit makes any modifica­
tio ns more d iff icu lt tha n
they wo uld be in a larger
piece of gear. In this in­
sta nce, find ing a n SP3T
slide sw itc h that wou ld fit
in place of the or igina l
SPDT switch turned o ut to
be a ho pe less task . It seems
that no bod y makes a sub­
miniature SP3T. I did n't
wan t to a lte r the HW-2021
case too d rastica lly. The
11.3 MHz crysta l had been
ordered thro ugh a n ad in
73 but sat gathe ring dust
fo r wa nt of a su ita ble
switch.

Then one day it came to
me - if a n SP3T switc h
wo n't fit, why not try a
SP8T sw itch ? The re are
t imes w hen the electronic
surplus mark et brings new
and exotic components

down to a reason abl e
price. This time, just t hat
happen ed . The TO-5 mini
ro ta ry switc h had just ap­
pear ed in a James ad in 73
Magazine for less than a
do llar . I qu ickly o rdered a
handful a nd got ba ck - in
gea r aga in. Actua lly the
switch is a n SP7T with the
eighth posit ion be ing a n
off f u nc ti o n . It wa s,
howeve r, sma ll e no ugh to
use .

Afte r ide nt ifyi ng th e
co m mo n le ad on t he
switch and ma king certa in
it was save d, alter nate
leads we re cut off cl ose to­
the body of the switch (see
Fig. 1). I removed the extra
leads to a llow more space
to w ire to the remaining
four. You now have an
SP3T rotary sw itch with
valid posit ions .spaced at
ninety degrees. Ther e are
f iv e d ea d po s it io n s .
Re move the o rigina l off set
slide switc h, un sold ering
the three bare leads a t t he
switc h. Leave the three
lead s connec te d in the PC
board, at the same length,
f or now . Cu t a m et al
bracket from a piece of
thin metal to the size of the
original slide switch, so it
will fit in the molded slot in
the case. Drill the bracket
in the ce nte r a little large r
th an the diameter of the
plast ic shaft of the TO-5

switc h. Ori e nt the TO-5
switc h with the loca t ing
ta b, as show n in Fig. 1, and
so lder the switch cas e to
the metal brac ke t.

In;ert the rota ry switc h
in the slot in the bottom
half of the ca se . Fit t he top
half of the case loosely.
You will see whe re the ta b
on the to p ha rr-i n terfe res
slight ly with the sw itc h
shaft . File the tab o n the
top hal f with a ro und f ile,

a ·s necessa ry, to allo w the
switc h to turn free ly. It
does n't tak e mu ch . ..

Re conne c t the t hree
-bare w ires still connected
at t he PC boar d to the new
switch, as shown in Fig. 3.
Trim the lengt hs so the
wires just reach past t he
respective lead s o n the
switch. You don 't wa nt the
typica l good mechani cal
connect ion prior to solder­
ing her e, since future
rem oval of the PC bo ard
from the case is more easi­
ly acco mplished by remov­
ing the offset switc h first.

Remove the two existing
crysta ls for the simplex and
-600 kHz off se t. You wil l
move t he m arou nd to
mak e the switc h positions
more logical when you are
finis hed. Inse rt t he -600
kHz offset c rysta l (1 0.100
MHz) in th e PC boa rd
socket where shown in Fig.
4. Simila rly, insert the new
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Photo C. Offset switch legend.

gravi ng pe nc il to mark the
switch legend on th e side
of t he ca se . After en­
gra ving, f ill the gro oves
with wh ite paint to mak e
the m mo re v isible (se e Fig.
6). I marked mine simply,
" 1 4 6 - S im p lex - 1 4 7, "
rather th an t he usua l + 600
a nd -6 0 0 ; it ' s le s s t o
rem em ber. If you orien ted
th e switc h th e sa me as I
did, t he flat side of t he
TO-5 sha ft acts as the
po inter. I pa inted th e f lat
side red for qu ick iden ­
tification in t he light. At
ni gh t or when operati ng
mobi le, the fla t is eas ily
ide nt ified by fee l. Switc h­
ing po sitions o n the switch
is done by thu mb na il, using
the slot cut into t he e nd of
the shaft.

As wit h any othe r 2m rig
using a p lus o r m inus 600
kHz offset switch, a ce rta in
am o unt of m em ory must
be programmed into the
o pe rator at this time. You
will find , as I have, that
t ra nsmitti ng with t he -600
kHz offse t dial ed in a nd a
147 .09 re r-e ive crysta l
se lected will never break
t he sq ue lch o n a 69-09
m ac h in e . I t prob ably
puzz les a nyo ne u sing
146.49 simplex at th e time,
t ho ugh! Another erro r to
wa tc h out fo·r is u sin g
146.52 with th e -600 kHz
offs et. I imagine th is is a
probable so urce of th e oc­
ca siona l FM signa l t ha t

o;:g I .
2

~ ~ 3" 2- -0 e
0 g 2u. .

cha nne l sw it ch te rm ina ls.
Inse rt t he 10.700 MH z
crysta l down in t he slot
b e twe en th e c ha n ne l
switch and th e case with
t he p ins up (see Fig. 4). The
cry sta l wi ll re ma in capt ive
w ith ou t a n y th ing e lse
secur ing it in this locat io n.

Ca ref u lly mate the case
hal ves toget her. Do not
force th em . The crysta l
pin s may rub o n t he top
hal f if th ey are not bent
en ough. As a precaution , I
sc ra ped a lit tle of t he si lve r
pa int from the inside of the
to p case ha lf where they
might t ou ch . Th is is
meta llic pa int a nd is a t
gro und po tenti al. If the
channe l se le c to r switc h
b inds a ft e r add ing th is
c rysta l, ra th er t ha n tu rn ing
free ly as before, it mu st be
mov ed even close r to the
sq ue lc h cont ro l. The case
ma y go toget her a littl e
more snugly now , b ut it
shouldn 't require enou gh
for ce to damage anything.

Aft e r t he c rys t a l is
m e chani c all y insta lled ,
solde r the wire coming
from the near pin on the
crysta l to the rema ining p in
on t he o f fse t se lec to r
sw itc h (see ·Fig. 3). The' re­
ma ining lead f ro m th e
crysta l goes to grou nd . I
connec ted it to t he top
lead of resistor R88 which
is c o nv e n ie n t a nd a t
gro und potentia l.

1 used an electric en-

-,,,"'--- ...
SEE FIGURE
3 FOR
SWITCH
WIRING

GROUND SIDE

10 7 00 WH l
C~YST.t.L

10 . 7
H AL

,
:,,,,,,,

____J

luck, but I used th em for
the thi rd c rysta l ra t her t han
so lde ring d irec tly to th e
pin s. Slip o n t he ext ra pin
soc kets if yo u have them,
a nd so lder a shor t lengt h of
ins u late d wire to each
socket o r crystal pin . I used
shrink t ubing ove r this con­
nec ti on for further insu la­
tion .

loose n the c ha n ne l
select o r switch mountin g
nu t, a nd move t he switch
as close to the sq ue lch con­
tro l as t he mountin g hol e in
the ca se wi ll a llow. Ther e is
a littl e slop in the mou nting
hole. Put a piece of p last ic
e le ctr ica l tape ove r th e

,,,,
,,,,,,
L _

~~~TC~+---+---+_{

-=E~(I.OCAnNG TAil DOW'"
BARE
WIRE S

+ 600 kHz o ffset c rysta l
(11.300 MHz) w he re shown
in Fig. 4.

No locat io n ex ists in th e
PC bo a rd fo r th e th ird
c rysta l, which is now the
s im p le x crysta l (10.700
MHz). There is a ve ry con­
ve n ient spot beside t he
c ha nne l se le ctor sw it c h
which t his crystal wi ll f it in­
to with a m inimum of ef­
fort. First bend t he pins on
the crysta l ve ry slight ly to
the side (see Fig. 5). My kit
from Heat h co nve nient ly
incl uded two addit io na l
crysta l p in sockets (pa rt
#432-878). Maybe the y a ll
do or maybe it was just

Fig. 3. Offset switc h wiring diagram . Fig. 4. Parts placement diagram .

120



Fig. 5. New crystal location.
SHRINK TUB ING

""'8--- ~~Ril~E O
BRASS ROD

..,...."tt-~DOUBLE NUTS

Fig. 7. 'I. -wave whip details.Fig. 6. Switch legend.

fect it. the top of the HW-2021
I hooked th e pad up us- case for the Heath TTP are

ing the three-wire circuit in no t usabl e for this pad . I
the Barber Corp. instruc- used plastic model cement
tions . The HW-2021 ha s a and glued th e plasti c TTP
high imped ance input. ca se to th e face of the HT
Take th e power fo r the pad ca se . The touchtone pad
from the transmitter cir - itsel f wasa lso glued into its
cu it. Use th e +12 vo lts ca se wit h a Iight dab at
from pin Z w hich Heath each corner. Maintenance
provided on the PC board 'sho uld ra rely be required,
for a TTP. The ground co n- but, if it is, a knif e blade
nection goes to pin Y, also breaks the bond on the
provided on the PC board. glu e joints eas'iTy:
The audio out from the For mobil e work in the
Barber pad goes to th e TTP hills of Pittsburgh, I built
input pin on the HW-2021 , _ the TR22/1 5 amplifier from
(pin H). My kit included "t he article in the April ,
thr ee e x t r a matching 1976, issue of 73. The
female connectors (p a rt HW-2021 dri ves thi s
#432-120), making these ampli fier to between ten
conne ct io ns a snap. No ad-: -and fifteen Wa tts.
ditional coupling capac- I glued some spring steel
itors are required in the clips found in a stationery
audio line , but I did need a store to the back of the
47 ,000-Ohm resistor in HW-2021 for a belt clip.
series to keep the le vel Later, ..the information on
compatible w it h my local how to acquire a Motorola
re peater s . Some e x- be lt clip appeared in 73
perimentation is usu ally re- Magazine. 'It looks a little
quired here , since no two better. See the letter titled
repeaters ha ve th e sa me in- " Bug IV" on page 14 of t he
put requirem ents. No vem ber, 1976, issue for

Start with an adjustable ordering information for
pot in seri es with th e a ud io this clip .
line to se t the level to su it If you ha ve kept up wit h
yo ur repeater. Measure the me on these modifications
final va lue and replace the and improvements to your
pot wit h the ne a rest fixed HW-2021 , yo u ar e no w
va lue resistor. Put this ready to hold yo ur head
resistor in t he line in side high w he n asked the ques-
the HW-2021 case whe re it tion a nd re ply: "W ha t do
is accessible in the event yo u mean it's a nice look-
that a c hange if) value is ing rig but it w o n' t operate
ev er required. on the 147 M Hz repeater?

The hol es pro vided in Mine do es !" .

SQUELCH CONTROL

threaded rod about Y, inch
from the other e nd to pro­
vide a stop w hen screwing
it into the HW-2021. Put a
piece of shrink tubing over
the connection to make it
look neat. Fig. 7 shows my
system. Final operating
length for th e whip was
determined by va rying the
length while getting signal
reports from another sta­
tion about ten miles away ,

As the photogr aphs
show , I also add ed a
tou chtone e nc o d e r for
autopatch a nd remote­
control use. Heath makes
an encoder kit for the
HW-2021, but I shied awa y
from it because of the
po ssible temperature sen­
sit ivity of the 555 timer c ir­
cuitry, as well as the fre­
quency adjustments it re­
qu ires. Instead, I c hose an
e ncode r sold by the Barber
Corporation in Wayn es­
ville, Ohio. As advertised in
73, their pad sells for
$34 .50 postpaid. A match­
ing case is required for
su rface mounting the pad
to the face of the HW-2021 .
Barber al so has the case for
an additional $ 2. 0 0
postpaid.

The s ixtee n-button pad
was used rather than the
more common t welv e­
button pad onl y because
th e matching case is not
available for a twel ve­
button. The Barber unit
co mes assembled and is
se l f -c o n t a i ned , using a
Motorola MC-14410 chip
and a 1 MHz reference
c rysta l. No frequency ad ­
ju stment is required for
this unit, nor do the ex­
tremes of Penns ylvania's
temperatures seem to af-

BACK OF CASE

,ow
c~~:il~~__Jj--'~

tears up the OSCAR
satellites. 145.92 MHz is in
the input range of both
OSCAR 6 and OSCAR 7.

Now that you have the
HW-2021 operating on the
whole 2 meter FM band,
here are a few other
features you can add to im­
prove its performance and
versatility. As with any
other hand-held, a V.-wave
antenna extends the usabl e
range of this rig far beyond
that possible with the rub­
ber ducky provided . Heath
has made it a little tougher
than usual due to their fixa­
tion with nonstandard rf
connectors. The HW-2021
antenna has a 1J.l x 32
th r e a d vd connection ,
rather th an th e usua l BNC
connec tor. Thi s causes no
problem for mobile use .
Alth o u gh unu sual , the
shorti ng ph o ne jack pro­
vid ed a llow s easy connec­
ti on to an extern al roof­
mounted lob iIe antenna.
The re is proble m whe n
you \\' ' ~ l. a 1f4 -w :·w e or
S{8-wa v t: wh;'. o n top ' ; t he
hand -hal e . The lJ4 L ·; is
not a Common f 1....~ iC 'he
standard readil ~ -av, vble
%-inch diameter be are
% x 20 o r % x 28 , ?n-
tu all y ended up ar " -ca l
machine sh,; ;J ' i\l i' ''' rp t hey
were abl e to tu n. engt h
of brass rod to ,"e 12
thread. They also c m.
with some matching r . x 3L
nuts,

I used a 21-inch co llc ,)si­
ble whip from a broad cast
radio for my lf4 wave. Use a
two-inch length of the
threaded rod drilled at on e
end to accept the collapsi­
ble whip . Solder the two
together. Double nut the

TOP CASE HA LFr- - - --- - -- - - --­1'-- - - - - - - - - ---
""""
""I I BEND
I I PINS

""
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- wh en In doubt, modify it!

With A Timekubet

What Do You Do

Ll 01 , while a link o n the
primary side prov ides fo r
the exte rnal connect ion of
an antenna fed by a coaxial
line . Ql 05 is t he un tuned
crysta l oscil lato r sta ge,
a nd Sl , a pu sh-bu tto n
ga ng ed swi t c h, pr ov ides
for c rysta l se lect io n as we ll
as for plac ing the prop e r
capa citance across L101
and Ll 03 to tu ne th ose c ir­
c u its . Ql 0l is th e mixer
st ag e , a nd t he rest of the
receiver is basicall y a con­
ve nt iona l 45 5 k Hz i-f
a m p Ii f ier i AM-d ete c t o rl
audio amplif ier conf igura­
t io n. The only except ion is
the me th od used to o bta in
imp roved i-f se lectivi ty by
using "crystal by passing"
in th e em itt e r lead of Q102 .
This method of getting a
sing le c ryst a l fi lter into a n
i-f am plif ier w ith a mini­
mum of fuss w as used
yea rs ago in some amateur
c irc u its b u t ra re ly ap­
pe ar ed i n co m mer c ia l
equi pm en t. The idea is to
repl ace the e mitt e r bypass
ca pa c ito r ;yit h a crystal.
The st ag e ga in wi ll be
greatest at the series reso­
nan t fr equ enc y o f t he
c ryst a l.

Radio Sha ck cl a ims a
'h -m icrovo lt sensit iv itv (10
dB SIN), bu t t he actua l se n­
s it ivity w hich co u ld be
measured w as from 1 to 3
microvolts t hrou gho ut t he
5 to 1S MHz range . This is
more t ha n adeq ua te fo r
W W V rece ption or fo r a
wide variet y of other uses.
The se lec t ivitv was what
wa s to be expe cted from a
sin gle -pol e c ryst a l f ilte r
a nd ve ry a d e q ua t e fo r
W W V re c e p t io n. T he
200-m ,'1;watt a ud io out put
is aIe ..... uate when WWV is
strong. but a bit marginal
wh e n WWV is wea k a nd
on e wo uld like to hear the
WWV to ne s wi t h go od
vo lu ine. O f co u rse , t he
a ud io ou tput has to be a
co mpro mise with th e bat­
te ry life , a nd 200 milli watts
is the best one can do
working from a 9-volt tran­
sistor radio battery.

we ll. So it is inter est ing to
examine the receiver in a
bit of detail to se e wha t c ir­
c u it ry is u sed a nd to
spec ulate o n what other
uses the receiver might be
put to a ro und the ha m
shac k.

As its name implies, th e
Time kube is a compa c t 8 x
12 x 9 c m box t hat pro vid es
for the crysta l-contro lled
receptio n of WWV at 5, 10 ,
or 15 MHz. It has its own in­
te rnal spea ke r a nd tele­
scoping whip antenna and
operates fro m a sta nda rd 9
V transistor radi o batterv­
The re is a slid ing time sca le
on the front of the recei ver,
so loca l t im e in any part of
th e U.S. ca n be read..ofi .
co nt inuo usly o pp osite t he
GMT ti me sca le . The o nly
external connection pro­
vided for is to an external
antenna. O perat ion is ex­
t re me ly sim ple in that a
push-button is. depressed
fo r the desired WWV fre­
quency.

Fig. 1 is th e co mp le te
s c he ma t i c o f t h is in ­
ter est ing li ttl e rece iver.
The ci rc uit is th at o f a sim­
pl e si ng l e -co nv e r sio n
su pe rhe te ro d yne . A fe w
circuit det ails deserve a lit­
tl e b it o f atte nt ion. Ql 04 is
th e g roun d e d b ase rf
amplif ier state which is
tuned both at its inpu t a nd
output by L101 a nd L103,
resp ect ivel y. The rod an ­
tenna is connected acro ss
t he high-imped an ce side of

was d isco nti nued fo r a
time.

It is int e resting, then , to
exa mine what Radio Shack
has now been able to come
up wit h in a low-priced
($35) c rystal-co ntro lled HF
re c e iv e r. Afte r a ll , to
rece ive WW V we ll in most
areas of the country, con­
si de r ing WWV's s ig n a l
stre ngth a nd t he QRM, t he
receiver used has to have a
fa irly good se nsit ivity a nd
reaso nable se lect ivity . Its
performance has at least to
sta rt to a pp roac h th at of a
regu lar com m unicat ians
receiver.

To say it in a nu tshell ,
the Timek ub e pe rfo rms its
intend ed fu nct io n ve ry

Photo A.

73 Magazine Staff

Rad io Shac k has intro­
duced it s Ti mek ube

WWV receiver. Actually,
o ne must say t hat it has
been reintrod uced . Many
hams will rememb er using
th e form er model of thi s
WWV receiver in their
s hacks . Howe v er , th e
fo rmer receiver proved too
expens ive fo r Radi o Sha ck
to cont inue to have manu­
factured to se ll at a price
level which they fel t wo uld
ge ne rate a good sa les
vo lu me for suc h a type of
rece ive r. So the recei ver
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Fig. 1. This is the complete sc hematic of the Timekube WWV receiver. Unless otherwise specified: resistors - in Ohms,
10% tolerance, lo< -Watt carbon; capacitors - in microfarads; voltages - dc measured with high inpu t impedance
vo ltm eter without signal reference to ground. ' For Canadian model (12-158J 001 = 6Qe.F; C103 = 120 pF.

Phot o 8. This view shows the receiver PC boa rd removed
from the receiver enclos ure. Two of the three possible
crystals are installed. The bandswitch is located on the
other side of the board.

If one purchased and
used the receiver o nly fo r
WWV rece ption , t here are
just two m ino r modi fi ca­
ti on s one might co nsid er.
The antenna jack o n the
receiv er is reall y an aud io
ty pe co mmo nly used fo r
th e " external speaker " o r
" head phone" function on
a portable radio . It ca n be
re pl a ced by a BNC o r
phon e plu g jack for the
ant enna connec t ion and is
itsel f used as an exte rna l
spea ker/hea dphone jack .

If one co nside rs oth er
uses fo r t he receiver , there
is quite a range of po ssi­
bilit ies. O ne of the most in­
teres t ing, which requires
very litt le modificati o n, is
to use the rece iver for
recepti on in the HF in tern a­
ti onal br oad cast ban ds.
One such rece iver w as ac­
tu ally used in Europe and

eq uipped with crysta ls for
som e VOA and BBC fre­
quencies. So, when one
wa nted to hear a bit of
news, e tc ., a ll o ne had to
do was press a button and
the re it was . The te lescop­
ing antenn a, w hic h does
not ret ract co mp lete ly into
the receiver, w as removed
for compactness. A sho rt
le ngth of wire -about 5
fe et - pro vid ed exce lle nt
recept ion.

The gu ts o f the receiver
are shown in Photo B. The
whole receiver ci rc uit ry is
contained on one double­
sided PC bo ard measuring
slightly sma ller t han 11 x
7lh cm . A s can be seen
f rom the photo, c ha nging
crys ta ls for a ny or all of the
origina l thr e e W W V crys­
tal s is not co mplica ted .
Miniature HC-25/U crysta ls
are used an d are readil y

ob t ai nab le from sources
su ch as Jan Crysta ls at a
reaso na ble price ($4-5). The
crysta l frequency is simp ly­
calc ulat ed as the desired
rece ption frequen cy plu s
455 kHz. The co mpone nts
switched in with d ifferen t

cryst al s to reson ate L101
and L103 may a lso -have to
be c ha nge d d epend ing

- upon how far away t he new
reception freq uenc ies fall
from 5, 10 , or 15 MHz. For
recept ion in the 9 a nd 1 5
MHz broadcast band s, no
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Photo C. This is a view o f the receiver with the bottom
cover rem oved. Note the space available if one wanted to
add so me o f the accessory items discu ssed in the text.

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

co mpo ne nts have to be
c ha nged . C1 a nd C2 just
have to be peaked. With­
o ut c ha nging an yt hing ex­
ce pt t h e re s on atin g
ca pac itors across L101 a nd
L103, it wo u ld appear t hat
th e rece iver coul d be used
a nyw he re over at least t he
4 to 20 MHz range.

from page 104

7, 9, and 0 being act ivated.
The FCC recen tly began issu ­

ing KA prefix call signs to sta­
tions with in the 48 con tiguous
states. That is our probl em.
KAs in Japan and KAs in the
States!

Our aSL burea u is already
rece ivi ng ca rds destined to
stateside KAs , but our funds
are lim ited and we must return
the cards to the states via bulk
m ail , thu s de layi ng t he i r
delivery.

The author ities responsib le
for issuing KA ca ll si gns in
Japan do plan to look Into thi s
prob lem, but it will probab ly be
some tim e befo re any lon g­
term so lution can be foun d. Un­
til that solut ion is fo und, we
can only suggest that anyone
sending a OSL to a KA should
c lear ly mark the card to in­
oleate whether it is destined for
Japan (an APO or FPO address)
or a sta tes ide stat ion.
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The rece iver ca n be
modif ied to rece ive mo re
than thre e c rystal-co n­
t ro lled c ha nne ls, but t he n
t he pu s h-button sw it c h
wo uld ha ve to be repl aced
by some o t her for m of
sw itch -probab ly a rotary
one . Th is is no t as com­
p licated as it may so und

If anyone has any questions
or any sug ges t ions, please con ­
tact me at the add ress below.

Ralph H. Fellows II KA2RF
Box 2785

APO San Francisco CA 96328

MICODER MOD

I have come upon some infor­
mat ion which is sure to be of
some use to you r readers. The
Ico m IC-215 portable 2m FM rig,
which seems to be a very hot
sel l er thi s yea r, a nd t he
Heathkit Micoder seem to have
a place together for a nice com­
binat io n. But it seems that wi th
the high im pedance of the
micro phone and th e low im­
pedance of the radi o mike in·
put, th e result is low to ne
volume and bad audio. This
situation may be corrected by
placi ng a res ist or o f abo ut
560 ·680 Ohm s bet ween th e
wh ite audio lead and ground in-

since t he re is adequate
room in t he enclosure to
moun t suc h a switc h. As
seen in Photo C, there is
quite a b it of space left in
the e ncl os ure next to th e
battery cav ity .

A sma ll vfo could a lso
be inst all ed in t he space
available , so o ne of th e
se lectable frequen cy chan­
ne ls coul d be vfo con­
tro lled . If the freq ue ncy ex­
c ursion of t he vfo was kept
re la t ive ly smal l, perha ps
50 to 100 kHz , it probably
wo u ld suff ice t o just
resonate L101 a nd L103 in
the middl e of t he ra nge
desired rath e r t ha n have
the m reson ate by se pa ra te
va r ia b le capac itors. A ny
on e of the many HF vfo c ir­
c u its av a ila ble s ho u ld
wo rk, but one might try
first to just subs titute a
pa ra lle l tuned c ircuit for
th e c ryst a l. The osci llator
sup ply vo ltage shou ld a lso
be ze ne r sta bilized for vfo
ope ration .

SSB o r CW reception

side t he microphone. Results
on several units thus far have
been exc ellent.

William Michal son WB2VRJ
Clay N¥..

I GET OUT OF THE ITU

I think you are 100% correct: ·
Get out of the ITU befo re it's
too late. Why Out er Mongolia
with no hams and fewer radios
should have the same vote as
the USA is absurd. It's time this
nation act ed lik e a first-rate
power instead of a fifth-rate
one. I hope you r editorial was
read by the people-who control
whether or not we stay in the
ITU.

Ron George K7UL
Phoen ix AZ

I ._.AND THIS ONE

I have enjoyed my last year's
subsc ription to your magazine,
but I cannot renew the sub­
sc ription.

I am a membe r of, and sup­
port, th e ARRL, and will not be
a part y to an organization that
demeans the ARRL vic ious ly in
every issue t he wa y you r Mr.
Green does . (Your cartoon does
him just ice-all negative .) The
ARRL makes mist akes as any-

would a lso be poss ib le
with th e recei ver if t he AM
d iode detecto r D101 is
rep laced by a simple d ual
di ode prod uct detector
a nd bfo . The on ly other
cha nge nec essary is to
red uce the age time con­
sta nt or , better ye t , to ob­
tain manu al rf gain co nt ro l
action by con necti ng R11
to a 20 k pote nti ometer
placed ac ross t he 9-vo lt
ba tte ry line . Usi ng th e
bas ic receive r as a base,
a nyone with a littl e ex­
pe rie nce sho u ld be a b le to
develop the uni t into a ve ry
satisfactory com p ac t QRP
statio n receiver.

As a final t hought fo r the
ve rsat ile littl e Timekube ,
o ne migh t want to bu ild a
digita l clo ck d irect ly into
th e unit. There is certa inly
more than enough sp ace t o
do so using anyo ne of the
man y int egr ated cloc k IC
displ ay kit s ava ila b le along
w it h a p lug-typ e t rans­
forme r to powe r t he c lock
c irc uit ry. •

one who tri e ~'Todo somet hing
wil l do, and I will be the fi rst to
say we should poin t out these
mistakes. But the way 73 does
this-via Mr. Green's sarc astic
attacks every mont h-is not
the way .

If you decid e to change thi s
part o f your magazine, I wo uld
enjoy subsc ribing aga in.

R. C. Cranlord WA4SS1
Wallace NC

10M AM

I have seen qui te a few
refe rences made to chan nel ­
ized 10m. AM ope ration late ly
and you have also asked if your
readers are interested in this
type of operation. I have fol­
lowed this very ca refully and as
yet have no t read much about it
in the lett ers co lumn of 73.Rest
ass ured there are hams inte r­
ested in this, even over here in
Germany! I have converted a
CB set us ing the 73 band plan,
channel 1 being 28.965, and I
mon itor this f requency nearl y
every day of the week. In case
any of your readers are in­
teres te d, I am o n t he air
weekdays from 1700 GMT until
about 2200 GMT and on week­
ends from 0800 GMT until

Continued on page 127



Get into "220" Mobile
the Easy Way with Midland

Midland has a pair of proven performers, crystal contr.olled or
RL.L. synthesized • • • both designed to be easy on the pocketbook

To start with, here 's Midland's Model 13-509,
It's a compact, rugged mobile with capacity
for 12 crystal-contro lled channels, The "509"
transmits with lO-watt or 1-watt output Its re­
ceiver has a dual gate MOS FET front end
with hi-Q resonator and ceramic filters. There
are SWR and polarity protection circuits,
interna l DC filtering and electronic switching.
With its jack for optional tone burst and dis­
criminator meter, the "509" has even been
the basis for ma ny repeaters.
Midland's choice alternative in "220" is p.L.L.
synthesized Model 13-513. Here's advanced
design with modular construction and digital
frequency readout. It's programmed for 500

freque ncies between 220 and 225 MHz, with a
5 KHz sh ift up giving 500 more . . . and 4
offsets are available for repeater use . The re­
ce iver has a multiple FET front end with
monolithic crystal and ceramic filters. The
transmitter switches for 20-watt, lO-watt or
2-watt output. With automatic SWR and polar­
ity protection, internal DC filtering, electronic
switching and a jack for tone burst and dis­
criminator meter, the "513" is a very desirable
"220" mobile ... or base.
Pair either of Midland's "220" mobiles with
Midland's trunk! roof mount or magnet mount
antennas (Models 18-950 and 18-951) for
top-notch performance on the band.

M4 1

(((((t)))~~ I OLAN 0"
~" I NTERNAT I C>NAL

For more about Midland ~220" Mobile, write: Midland Amateur,
P.O. Box 1903, KansasCity, Missouri 64141
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Carl C. Drumeller W5JJ
5824 N. W. 58 Street
Warr Acres OK 73122

Gourmet Guide
To Capacitors

for that project you have cooking

Electronic expe riment­
ers and just about all

bu ilde rs of radio equip­
ment use f ixed capac itors
in var ious app lications. But
how man y know how to
se lect the particu la r type
best su ited fo r a p roposed
use? This a rtic le wi ll point

DC BLOCKING

~-~I~

Fig. 1.

RESONANT CIRCUIT

/
/

/

Fig. 2.
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ou t the factors one ought
to consider w hile mak ing a
decision as to what type to
buy. Of co urse, price and
avai lab ility a lways are of
major im po rt a nce, but
sometimes other factors
should not be overlooked .

Here are some poi nts for
consideration for crit ica l
app lications:
• Capacitance vs temper­
ature
• Insulation resistance vs
temperature
• Vo ltage vs frequency
• Current vs frequency
• D issipat ion vs temper­
atu re
• Dissipation vs physical
size

Add these consider­
at ions: W hat are you plan ­
ning to use it fo r? Do you
want dc b locking? rf by­
pass? af bypass? pa rt of a
t ime constant? surge ab­
sorpt ion? arc suppression?
You might opt for a d if­
fe rent type for eac h o ne of
these appl ications.

What types of construe-

t io n does the market offer?
Would a wou nd type do
the job you have in mind?
Or does it requ ire f lat
plates of mi nimu m indue:'
ta nce? Must the equ iva lent
series resistance be low?
What vo ltage will be put
on it? Must it wit hstand
un exp ected vo ltage
surges? Will it have to take
t he high c irc ulating cur­
rents of a resonant circu it?

There's no all-incl usive
answer to these ma ny ques­
tio ns, but yo u 'can narrow
t hem down t o ce rtain
categories. Then, answers,
or at least suggest ions,
become feas ible.

Let's start with resona nt
circuits. These call for
stab ility -good capac­
ita n ce -vs -t e m pera t u re
character ist ics. If, in a
tra nsmitter, a high-vol tage
breakdown wil l be neces­
sary and that transm itter
has any appreciab le
power, an ab il ity to acco m­
modate high circ u lat ing
current becomes i rn-

.perat ive. -S'm isfy ing such
req uirements usua lly ca lls
fo r either m ica or a specia l
grade of glass as the die lec­
tr ic. Be sure both voltage
and current rat ings are ade­
qua te. Vo ltage rati ngs are
easy to -cornebv . Current
ratings, especia lly a t t he
freq uency yo u might wa nt
to ope rate , are not. Never­
theless, current is a critical
spec i f icatio n for any
capac itor used in a reso­
nant circ uit handlin g more
than pea nut power.

Next ; let' s take a loo k at
rf bypass capacit o rs .
These, too, may ca ll for
high-vol t age capa bilit ies,
but se ldom do they need to
pass heav y current. Usual­
ly, low inductance is a re­
qu ired spec if ication. This
means short and broa d
leads, plus proper inte rna l
construction. You can buy
acceptab le rf bypass
capacitors with cera mic ,
mica, po lyes ter, polyca r­
bonat e , po lystyrene ,
po lysu lfo ne , and po ly­
propylene d ielectric. Each



Fig. 4.
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to have a self -hea l ing t ype
of die lectr ic . Met all ized
po lyester (my lar) offe rs thi s
c ha racter ist ic . I t' s no t
often ava i lab le in hi gh­
capac ita nce v a l ues,
tho ugh . A few manu f ac­
turers offer it in sizes up to
10 mi cr of ar ad s. In al l in ­
sta nces, it is impor tant to
have a min imum eq u iv­
a le nt se r ies resi st an c e.
Phys ica l size ma y be im ­
p orta n t , to o , fo r t h e
cap ac itor w i ll hav e t o
d issipate t he po w er con­
ta ined in the su rges .

It's hoped th at th is b it of
exposit ion o n the vario us
t ypes of f ixed capacito rs
may, hel p t he rea de r to
make t he o p ti m um cho ice
whe n he buy s a ca pa c ito r
for a spec i f ic ap p l ic a­
ti on .•

re s i sta nce is v i ta l i n
bl ocking use.

Ti me-con st ant app l ica­
ti on, w he re h ol din g
ca l ib rate d values is impor­
t ant, ca l ls for a superior
type of di el ectr ic . Po ly ­
sty ren e ha s an edge ove r
competito rs. For ve ry lo ng
t ime con stan t s, it may be
necessary to use ta nta lum
elect ro lytics in o rder t o get
su ff ic ient ca pac ita nce,
even thoug h stab i l i ty w i ll
suffer.

Su rge abso rp t ion and
arc sup press ion cal l for
c apa c ito rs capa b l e of
handlin g momentary lo ads
of both hi gh vo ltage and
heavy curre nt. Not onl y is
th e t y pe of di el ectr ic im­
portant, bu t also the in­
te rior and ex te rior con ­
st ructio n. The ca pac itor
mu st be designed to be ef­
fect ive at q uite h igh f re­
qu enci es, as t he sp ikes of
vo ltage surge s are mad e up
o f high-frequ en cy com -
pon ents. -

A lso, it m ay be des irab le

Of co urse, if th at bypass
applicati on involved high
vo ltage, yo u'd opt for mi ca
di ele ctri c. O ne company,
Sem tech, offers a cera m ic
capaci tor in vo l t age ratings
of 1,2, 3,4, and 5 k ilovolts.
Th ei r sma l l si ze w o u ld
m ake them appear to be a
d esirable a lt erna t ive to
micas.

Au d io b ypa s se s ar e
mu ch le s s c r it ical.
A ltho u g h pape r a nd a
number o f the " po ly" types
are made in ca pac ita nces
as high as 10 m icrofarad s,
aluminum or t antalum
ele ctro ly t ics are a much
more common c ho ice. O f
the se tw o, t ant alum is the
better in al l respect s o t he r
than price.

For d e bl o cking use, th e
requirem ents are largel y
the same as fo r rf bypass.
Vo lt age ra t ings, o f co urse,
mu st be hi gh enough to
take care of both the d e
c o m po ne nt p lu s t he
superim posed rf or af co m­
pon en t. Hi gh in sul ation

Fig. 3.

of these has so me par­
ti cul ar ch a rac teristi c t hat
m ak es it pref er abl e for
so me spec if ic use . None is
universall y supe rio r.

If you're lookin g f or th e
highest ca pac ita nce for a
gi ven ph ysic al size, t hen
yo u ' d pick a c er ami c
cap acito r w ith barium
t ita na te as its dielectric.
Th en yo u'd have t o pu t up
w it h it s var ia t io ns a t ­
tributable to temperature,
vo lt age, and frequency I

One of the best of th e
several " po ly" va riet ie s is
polystyren e. It, how ever,
has a sharp upper temper­
atu re limit o f 8 5° C.
Pol ycarbonate and po ly­
su lfo ne approa ch pol y ­
styren e in m eri t , even ex­
celling in so me respects .

Ted Swift WB70 QQ
Rt. 1 Box 5248

Richland WA 99352

Rob Bareham VE3ACY
Ottawa, Ontario

Canada
Writ e the book, Rob, and let
hams know wha t the ARRL has
done in Canada.-Wayne.

I would li ke to exchange
technical ideas wit h anyone in­
terested in the 160-190 kHz
band.

GRIPES

quality ultraviol et protect ive bie to fight the ARRL. The
gog g les whil e usi ng RXV's League has used its large
et ching method. Thi s is a financial back ing to attempt to
precaution I have learned in" kil l our onl y national organiza­
co llege while usin g a carbon -110n (Canadian Amateur Radio
arc lamp to expose photo- Federation) ever since it was
sensitive circ uit boards. devised. How would you feel if,

James T. Schug WA2YEI for exa mple, th e - national
Middle Vill age NY organizat ion of Mexico trie d to

....represent the USA amateurs in
front of the FCC? Weil, that is
what t he ARRL is atte mpt ing to
do in Canada. They have gone
as far as to call them selves
"The Canadi an Radio Relay
League." I could go on for a
whole bo ok, Wayne, but I just
wanted to let you know th at
you weren't t he onl y one wit h
gripes.

I am interested in obtaining
my Novice class amateur radio
license. Any help would be
greatly appreciated. Thank you.

Hugo Harmatz
2 Ferris Ct.

Oakhurst NJ 07755

In a recent issue of your f ine
magazin e, you made a com­
ment about the "Canadian"
portion of th e 20 meter phone
band (14.1 to 14.2). I thin k it
might be a little more- justified
if your phone band expanded
to 14.125, leaving 25 kHz as a
little breathing room for our
15,000 amate urs.

On another subject, we in
Canada are fin ding, just as you
did, that it is almost lmpossi-

IHam Help

tapes, I don 't think I would have
been able to pass the code part.
You were right! If it hadn 't been
for my nerves, I would have got ­
ten 100% copy. As it was, I did
mana ge to get 100% on the
code test. Keep up th e good
work on the mag.

Dave Kessler WB2JUJ
Hoosick Fall s NY

IDON'T FORGET GOGGLES I
With reference to· W7RXV's

arti cle in the Jul y, 1978, issue of
73 ent it led "Inst ant Engrav­
ing-to protect yo ur equip­
ment ," I hope readers reali ze
that if they use thi s method for
engraving , they must also pro­
tect their eyes. Glowing carbon
rods and arcs from such rods
emit dangerous ultraviol et rays
which will damage the eye. I
would stron gl y suggest to
tho se who can st i ll read this
magazine that they wear good

SUPER TAPES

from page 124

Just this past Wednesday I
went to Albany NY and took my
General exam and passed it. If
it hadn 't been for tho se 73 code

about 2300 GMT. I frequently
give calls on t he frequen cy and
monitor con stantly.

Surprisingly, there is quite a
lot of AM acti vity on 10 over
here using low power.There are
many local rag chew groups
an d c ov erage through out
Europe is quite good at t imes.
Recentl y, conditions were such
that st ati ons in Berlin were
heard wo rking mo bil es and
fi xed stat ions as far north as
Hamburg. I hope to work some
stateside OX one of these days.

Richard J . Molby
DA1DBIWB7NZG

APO New York NY
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Bob Engle K9QLL
Box 73
Alsey IL 62610

- rejuvenated surplus

coupl ing controls. Save all
ha rdware and parts until
the project is completed ­
the tota l time requ ired
should be less than four
hours .

St rip the chassis as
fo llows : Remove to p and
bottom covers , re move
t ubes, crystal, antenna
re lay, and its assoc iated
har d wa re . Caref u lly re­
move the anten na binding
post and reassemble it so
tha t the parts are not los t .
Remove the antenna con­
tact from the end of t he
rotary ind uctor -do th is
carefu lly as t he ceram ic
threads are f rag ile . Re­
place the screw that ho lds
the spri ng cI iP on the end
of the coil. Remove the PA
co il. Carefu lly remove the
fiber gear from the PA
coil - use solvent (or nail
po lish remover) to loosen
the two setscrews before
try ing to remove them . Set
the gear and setscrews
aside -these are an impor­
ta nt part of the finished
productl .
. Remove 'tne osc illator
cover, padder capacitor,
and coi l. To re move the
coi l, remove the three
screws ho ld ing it, lift up
gently, an d cut a ll the
leads go ing to-the bottom
of the co il.

Turn th e unit over and
rem ove the pin (I used a
small finishing nai l as a
punc h) from the flexible
shaft at the front capaci­
to rr Save th is pin.

Remove the rear var i­
ab le capacitor. Remove
t he PA padde r capacitor
(second var iable from t he
fro nt).

Now remove the tube
sockets, rear power plug,
relay, all w ires, the resistor

ca

---~---¥--r-

..--"L~~_-_--_-4-'~'__:_i --+_~_~_~L -Y our sur
? C I J

IN P U T

need ed , in add it ion to an
ARC-5 transmitter, are a
4 'h" by 6 'h" piece of Plex­
iglas™, a 1" p iece of 3{8"
dowel (plastic or wood),
and one or two chassis­
m ount coax con nectors.
The ARC-5 is ava ilab le
from Fair Rad io Sales, Box
1105,Lima O H 45802 , as a
BC-457 for $14 .95.

Most of the conf igura­
t ions in the Bus Tuner arti ­
cle may be used with th is
setup . Fig . . 1 s hows t he.
tune r wi red in a conf igura­
t ion simi lar to Fig. 1(c) of
the Bus Tuner art icle and I
found t his meets most of
my needs. - _ .

The on ly specia l too l re­
qu ired is a bristo l wrenc h
needed to remove the gea r
from the ante nna coup ling
co il and t he ha rdware from
t he PA padder capac ito r.
Ho weve r, a srna ll-h laded
screwdr ive r may be fil ed
down to fit.

The f irst step is to strip
the chassis, le avi ng on ly
the rotary inducto r, PA tu n­
ing capacito r, and antenna

I:
ANT.

INDUCTA NCE

power levels up to 500
Watts and fro m 160
through 10 meters, depend­
ing on the conf iguration . lt
also provides for simp le
packaging and conve­
nience of readout with a
mi nimu m of mechanica l
gimm ickry . The on ly parts

•

The ARC Tuner

•
•

Ar e c e n t a rt ic le o n
ant enn a tune rs enti­

t led "T he London Bus Tun­
er," 73 Magazine, Ju ne,
1977, p rovided t he final
pu sh fo r th is t uner. I
be lieve that it meets t he
crite ria for an inexpensive,
yet f lex ible, tune r for

Front view of completed tuner. Fig. 1. ARC tuner schematic diagram.
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Top view of unconverted ARC-5. Bottom view of unconverted ARC-5.

on the rear panel, and the
bracket that held it. Also
remove the mica feed­
through and the widgets
that hold the oscillator coil
cover in place. The trans­
mitter tube sockets, feed­
throughs, and power plug
on the rear apron must be
"persuaded" off with a
hammer and screwdriver.

Modify the chassis as
follows: Cut out a 4" by 4"
section of the top of the
chassis starting about 3{8"
in front of the tube socket
holes at the rear of the
chassis. Part of this hole
will include the space left
by removing the PA tube
sockets.

If you want coaxial out­
put in addition to single­
wire feed, make a 5{8" hole
on each side of the power
plug hole on the rear
apron-one hole for the
coax connector, the other
for the antenna binding
post. Of course, the post

can be used in its original
hole if desired. Remove the
large hole plug from the
side of the chassis and use
it to fill the hole in the front
panel left by the antenna
post.

Remove the locking
hardware from the PA pad­
der capacitor. Use solvent
(or nail polish remover) to
loosen the setscrews.

You must now drill out
the fiber gear to fit on the
shaft of the PA padder. Do
this very carefully, clamp­
ing it in a vise on the metal
part only. DO NOT drill all
the way through. A mistake
might be rectified with
epoxy glue.

Mount the gear on the
PA padder capacitor.
Lubricate the bearings on
this capacitor as they will
be a bit stiff (WD-40 works
fine).

Now, place the 4'12" by
6'12" piece of Plexiglas on
top of the chassis and

place the PA padder on it modify the flexible cau­
sa that the gear meshes piing shaft. Remove the
with the gear on the anten- shaft from the capacitor by
na coupling control. Mark removing the pin . Make a
the position of the c a - mark 1" from one of the
pacitor and the mounting metal ends of the shaft and
holes . Remove the Plex- 11J.l" from the other end .
iglas and drill these holes . Measure from where the
Using the Plexiglas as a metal coupling connects to
template, drill two large the flexible shaft material.
(5{8" or so) holes in the Solder around the shaft at
chassis to provide clear- each mark-this prevents
ance for the mounting the shaft from unraveling .
screws on the front of the Then cut the shaft to the
PA padder capacitor. marked length,-Make the

Mount the Plexiglas on insulated coupling by drill­
the chassis and mount the ing a 3{8" deep hole in each
PA padder capacitor. It end of the1" long piece of
should operate freely with - 'plastic or wood dowel. Use
no binding as the antenna a number 25 drill.
coupling control is oper- Apply epoxy glue and
ated through Its range. If force each end of the flexi­
the mounting holes are , 'ble shaft into the coupler.
made slightly larger than While the glue sets, re­
the screws, the capacitor move the third fastener on
may be adjusted to provide the right side of the bottom
agood mechanrcal fit. plate -this is a safety

The next step is to measure to prevent the

Top view of completed tuner. Bottom view of completed tuner.

129



Flexibie-sbe it co upler details.

Padder gear assem bly details.

--

To use t he tu ner, set th e
c apaci to rs t o m axi m um
(lowest f requency o n th e
d ial and 10 o n the co up l ing
ind icator) and app ly o nly
e noug h p o w er t o ge t a
re ad i ng o n the sw r in ­
di cat o r. Ad just the coil an d
then t he ca pac itors for 1 :1
sw r. Reco rd t he tune r set­
tin gs o n t he hand y chart
prov ided o n t he front of
the unit.

If you bu y a used ARC -S
that has been sitt ing in a
ba rn for a few years, a
t ho rough clea ning w i ll be
in ord er. Use a pe nci l
eraser to clea n the rot ary
ind uctor, the ro t ary co n­
t ac t o r, an d the ro d o n
w hic h t he contactor rides.
Lub rica t e t he capac ito r
bear in gs an d t he d ri ve
sha fts and gears.

I wou ld l ike to than k
K90 lC fo r t est ing t he
v a r io us m o d el s o f t h is
tuner and for prov id ing
unflagg ing su pport for thi s
project.•

Mak e su re th a t b o th
capaci to rs are set t he sa me
bef o re replacin g the p in .
The capac ito rs shou ld now
t rac k as the freq uency con­
t ro l is tuned thro ugh it s
ran ge.

Mount the ante nna post
and one coax co nnec tor in
the 5/8" holes o n th e rea r
ap ro n. Mount th e second
coax c o n n ecto r in t he
power co nnect o r hol e. Use
a ro un d fi le to fil e no t ch es
to cl ear the mounting hard­
w are. A lso mount a bo lt or
b ind ing post o n t he rear
apron for a gro un d co nnec­
t io n.

I used t he wi re f rom th e
PA and osc i ll at o r coils t o
w ire the un it . Ground both
ends of the ro l ler co ntactor
usi ng so lde r lugs and the
ex ist ing ho l es. Plac e a
sol der lug un der the sc rew
ho ld ing t he spring clip o n
the end of the roll er induc­
tor . A lso pl ace a so lder lug
un der o ne of th e m ount in g
sc rews o n the rea r c ap ac.i­
tor .

ther away f rom the wa ll
th an t he orig inal mounting
position (t he fl exib le shaft
w i l l m ak e up for the mis­
a li gnm ent). D rill t he holes
and mo unt the ca pacitor.

capac i t o r f rom arci ng t o
gro und .

Reassemble th e f lex ib le
shaf t to the ca pacitor and
put it in pl a c e in t he
chass is. Set it sl ight ly fu r-

~~~~:::_ _I IHam He,lp _IOSCAR Orbits
The li sted data tells you the t ime and place OSCAR crosses

t he equator in an ascendi ng orbit for the fi rst time each day. To
calculate successive orbi ts , make a list of the first orbit number
and the next twelve orbits for that day. List the time of the first
orbit. Each successive orbit is 115 m inutes later (two hours less
fi ve minutes). The cha rt gives the long itude of the firs t c rossing.
Add 29 ° fo r each succeedin g orbit. When OSCAR is ascend ing
on the ot her side of the world, it wi ll descend over you. To f ind
the equator ial descendi ng longi tud e, subt ract 166 degrees from
the ascending longit ude. To f ind the t im e it passes the North
Pole, add 29 minutes to the ti me it passes the equator . You
should be able to hear OSCAR when it is within 45 degrees of
you. The eas iest way to do thi s is to take a globe and draw a cir­
c le w it h a radiu s of 2480 miles (4000 kil om eters) fro m the hom e
QTH. If it passes right overhead, you shou ld be ab le to hear it for
abo ut 24 minutes total. OSCAR will pass an imagi nary line drawn
fro m San Francisco to Nor fo lk about 12 minutes after passing
the equator. Add abou t a minu te for each 200 miles that you live
north of this line. If OSCAR passes 15 degrees from you, add
another minute ; at 30 deg rees, t hree minu tes; at 45 degrees, ten
minut es. Mode A: 145.85·.95 MHz upli nk, 29.4·29.5 MHz downli nk,
beacon al 29.502 MHz. Mode S: 432.125·.175 MHz uplink,
145.975-.925 MHz dow nlink, beacon at 145.972 MHz.

Oscar 7 Orbilal Inlormat ion 17516 Bbn " 002 7:45 66.'
Orbit Dale Time Long itu de 1753 1 Abn te 0122:02 " .7

(Sept) (GMn of Eq. 17543 Bbn " 002 1:23 64S
Cro s sing · W 17556 Bbn 17 0115: 40 76_1

17355 Bbn 1 00 11:41 61.9 17568 Abn 18 00 15:01 63_0
11368 Bbn 2 0105:58 75.5 17581 Bbn "

0 109:16 76.6
17380Abn 3 0005: 19 60.3 11593 Bbn 20 0006:39 61.4
17393 Bbn 4 0059:36 73.9 11606 Abn 21 0 102:56 75.0
17406 Bbn 5 0153:5 3 67.5 17618 Bbn 22 000 2:16 59.9
17418 Abn e 0053 :14 72.3 1763 1 Bbn 23 0056 :34 73.4
17431 Bbn 7 0147:31 85.9 17644 Abn 24 0150 :51 87 .0
17443 Bbn 8 0046:52 70.8 17656 Bbn 25 0050:12 71.9
17456 Abn a 0141 :09 84 4 17669 Bbn 2. 0144:29 85.5
17468 Bbn to 0040 :29 69 .2 17681 Abn 27 0043 :49 70.3
17481 Bbn " 0134:47 82.8 17694 Bbn 28 0138:07 83.9
17493 Abn ta 0034:07 67 .7 17706 Bbn 2' 0037:27 68.8
17506 Bbn 13 0126:25 61.3 177 19 Abn 30 0131:45 82.4
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Help ! I bui lt the noise bridg e
of Floyd Jones W6DOS (73,
April, 1978), but nobody has
miniature 360 p F va ri abl e
c apac itors a nym ore . ._Tt!~
junked radios I have used are
either old, full- size ones, bigger
than th e rest o f t he co m­
ponents put together, or mini s
that are short by 100 or so pF. 1
would apprec iate hearing from
someone wit h a larger jun k box.
Radio Shack no long er ca rries
theirs, which were prett y Inex-
pensive. . .

I am also t ryi ng to locate
surplus or used components
for a t ransmatch-I don't be­
lieve current pric es for new
coi ls and capacitors !

Wal ter Kimmel
Box 56

Ponsford MN 56575

I am interest ed in hearing
fro m other hams and compute r
ent hus ias ts in the nort hern
New Jersey area who are in­
terested in sta rtin g a GMRS
(formerly Class A CS) repeater.
I have st ati on aut horiza t ion and
an exce llent site.

Tony Loving WB2TMX
72 Shepard Av en ue
Teaneck NJ 07666

I am turn ing to t he amateur
radio community as my on ly
possible rout e to reach a fell ow
wi th whom I was 'close friend s
over 10 years ago, but haven't
heard from in some time. I don't
know his present cal l but he got
his Extra abo ut 1968. His name
was Philip Staub, o f the Benton
Harbor, MichIgan area; in his
high-school days. I would very
much appreci ate hearin g from
him directly or f rom any ac­
quaintances havIng his current
ma iling address o r phone
number.' Thanks for your ser­
vice.

James Finckbone
PO Box 6464

Orlando FL 32853
(305~894-781 4

(305~275-1 607

I acqui red an RT-654AJTRC-77,
governme nt issue, c ryst al­
cont roll ed CW transceiver at
the Birming Hamfe st in May. I'd
be very qrate tut to anyone who
could c lue me in on how the
unit ope rates, or who has any
manu als on thIs gear. Thank
you.

Bob Howl e WA4ZID
2710 Nia zuma Avenue, Apt. 1

Birmingham AL 35205



Picka card ...any card
CALL TOLL FRE~E...~

K 9 J• ...
ffllil • -:iRI•
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YAESU YA ESU
FT-901 DM Buy a FT-301 FT-l01E

List $1299
digital fo r Li st $799
$935 and get a

Price too low
Price too low po wer supply &

to print, call
to print , call • CW fiIter free! .- for quote . •for quote.

X 6 r
Q. K --•.. •[:;i- '- ",!Jo'

" ,
KENWOOD

YAESU KENWOOD TS-520s
FT-7 Mobile TS-820S Lis! $739
List $499 List $1099 Our price too
Call for discount .. Call for low • low to print , •price price call for it!

r fi X

2 K 10

"'JD • •
R4C List $699

KENWOOD You r price$599

TR 7400 T4XC Li st $699 YAESU
List $399 Your pr i ce~~~ FT-227R

Call for discount List $319
price Call for discount.- • price •2 y X 01
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Julian N. Jab/in W9lWI
9124 North Crawford A venue
Skokie IL 60076

Home-Brew Circuit Boards

- cheap and simple

jumper wires on the component side of the board are
useful at times to avoid too much clutter on the foil side.
Push-in terminals (Radio Shack 270-1392) were used here
as junctions for anchoring the light-co lored 5-volt line,
and as soldering poin ts for connection to the Ie sockets on
the other side of the board. Terminals are also used along
the front edge of the board to bring out leads which will
later be soldered to them . Board here is 2-1/2 " x 5-1/4".

Ha nd wiring c i rc u it
boards i s a not­

uncommon means of mak­
ing quite satisfa ctor y
boards which can match in
effec t ive ness, if not always
in appearance, tho se which
have been etched. It is the
purpose of this art icle to
pass along some id eas
which ha ve work ed for me
to make the job easier
and/or more economi cal.

Some projects in which
the usual pro cedures of ap­
plying a resist (mech anic al-

Iy or photographicall y) and
the n et ching do no t pa y, in­
c lude: one-of-a-kind de­
vices with compl ex pat­
tern s, those for wh ic h
c o m merc ia l ly-ava ila b le
boards are not availabl e or
are inordinately expensive,
those in which th e builde r
wishes to make changes
from a publ ished design ,
and those for which the
builder do es not have facil­
ities for apply ing resist,
et ching, and drilling. Of
co urse, there is a lways the

tinkerer who stubbornl y in­
sists on doing a job in his
own way, t rying so me t hing
new and different f rom the
established meth ods of
hand Iing a project .

On e ha s to start with a
board of some kind . The
phenolic , p repun c hed
bo ard sold by Radio Sha~k
(cat a log 276-1395) fo r 99~

is good, given the short­
comings of phenoli c. It is
pun ched .1 00 x .1 00
inch es for IC sockets and
other small compo nents.
This is a 2-3{4" X 6" board
and two larger sizes are
also sold . You will prob­
ably need to cut boards to .
size for specif ic use; a fine
hacksaw or model railroad
track saw wo rks well with
pheno lic or epoxy boards.

Higher-quality bo ard ,
usuall y glas s epoxy, is
availabl e as surplus cards
from compu ter s and oth er
devices. The tri ck her e is to
bu y boards which have
high-density packaging so
that there are many ICs
mounted on them . This
leaves a lot of holes from
whic h to select when yo u
come to arranging your own
layout. l a nce found an 8-

1{2" X 14" board which in­
cluded 82 ICs, neatly ar­
ra nged in rows, plus a 1.8
MH z crystal and associat­
ed transistors, capacitors,
and resistors, all for $1.7 5.
'A better buy was a n etched
boa rd witho ut any com­
ponents for a coup le of
cents. Cut into pi eces
(after th e components
were rem oved from the
first board), the se boards
have provided numerous
smaller boards for various
proj ect s.

A su rplus board must be
cleaned off . Removing the
cap acitors and resistors is
an easy t rick , even if you
want to be careful eno ugh
to use them again. Slip a
srnall screwdriver under
the compo ne nt, heat o ne
lead on th e other side of
the board, pry up gently,
a nd re peat with the other
lead . Test a ll items before
using them again . You
don't know why the board
was declared surplus.

ICs are another matter.
It is a lmost impossibl e,
witho ut a special soldering
iron, to heat seven or eight
pins all at once. The so lde r
can be removed with one
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Bare w ire can often be used to an adv antage, as shown in
the th in hori zontal lines on this boa rd. The center two lines
are the 5-vo l t dc supp ly; lines a t top and bottom edges are
co mmo n bus . Leads coming off the boa rd also sho w small
sleeves of co lo red insulation sl ipped on fo r color-coding.
Board is th ree inc hes square.

Section cu t from a larger co mputer boa rd and then etc hed
clean, leaving pads fo r ancho ring IC sockets, foil strips on
edges for ground bus, as well as other leads which seemed
to be useful. Board is 2" X 3 V2 ".

of the de-so lder ing "wick"
product s on the market. I
use sma ll size shie ld ing
fro m unwa nte d m ike ca ble
or the like, d ip it in so lder­
ing pas te, lay it on the line
of pins, and heat it with an
iron . It sucks the so lder up
so that t he IC can be pried
off , o ne side at a time . The
heat is like ly to ruin the
ICs, of co urse , but these
are usua ll y ho use-num­
ber ed an d you do not know
what they are; t hus, they
are of no use to you any­
way. If you have fac ilit ies
for det erm ining IC types ,
yo u would pro babl y be
testin g the devices a t the
same time, so you ca n dis­
cover what they are and
whether the y are good all
at o nce .

Now yo u have a board
with a lot of empty holes
and co nnect io ns among
t hem , a nd the next jo b is to
remove the exc ess foil. The
quickest and easiest way to
do this is to dump the
board (or any po rtion s that
you have cut off for use) in­
to PC etc hant and let it do
its d irty wo rk. Dab spots of
resist (fi ngerna il la cqu er,
pa int, cand le wax, etc .) o n
the pad s at eac h IC loca­
t ion. This will pe rmit the
pad s to re ma in w h ile
eve ryt hing e lse is etched
awa y, a nd will give yo u

so mething to anch or the IC
sockets to wh en you begin
so ldering you r own circuit.
It may be handy to save a
ground (co mmo n) bu s, or
pad s for exte rna l connec­
tio ns to the board , if these
will not get in you r w ay . I
have t ried to co mpa re the
patte rn on a boa rd with the
pattern of a circuit on which
I am wo rking, in an effort
to save any co nnections
which may be use fu l, but I
do not recom mend th is.
Esp ecially on a double­
sided board, o r in a co m­
plex circuit, it is the road to
instant insanity .

Follow the sa fe ty notes
and instruct ionson the etc h­
ant bo tt le ca refu lly. The
stuf f stain s ha nds a nd
clothing, a nd is def inite ly
injurious to eyes and other
sensit ive skin areas. It is
convenient to hav e a pa il
of water han dy to di p the
boa rd int o as a rinse to
che ck things as yo u go
along. Likew ise, it is wo rth­
while to use a pair of
plast ic tweeze rs (pho to
pr int ton gs, for exa mple) to
han d le the board in the
so lutio n. Do not bothe r to
hea t th e so lution acco rd­
ing to t he instruc t io ns
unless you are in a hurry.
When all of the unwanted
fo il has et ched awa y, wa sh
the boa rd, clea n off t he

resist with chem ical sol- wou ld be ea sier to solder
ve nt, a " Rescue" pad , or to, bu t I find that the ext ra
with fine stee l wool , and length ge ts in the way of
wa sh the boa rd aga in. prec ision wo rk and I wind

I am a grea t bel iever in up w ith tw o or three pins
IC so cket s because I am so ldered together .
no t a be liever in the specs A wor d about the holes
of the barga in ICs I buy.· In the board . You will find
Soc kets a re c hea p -30~ o r ma ny of them plugged with
less by ma il-and they leftove r so ldet...-and yo u
save ho urs whe n yo u have will ' find need for a few
to change the ICs around where the o riginal manu-
to f ind wh ich o nes do not fac t u re r ne g le c te d to
wo rk. M o lex sockets are a ... -f.o resee your requi rem ents.
dub ious ba rga in. They do Stop at yo ur friend ly ne igh­
not slip into the ho les easi- bo rhood hobby shop and
lv, and, afte r a few inse r- buy a cou ple of fin e d rills;
t ions and removals, they are number 62 or smaller is
not rel ia ble . At first glance, good. At the same t ime , if
it wo u ld appear t ha t IC you do not have o ne, ge t a
sockets wit h lo ng pins for cheap pin vise . With thi s
w ire -wr a p ap pl ica t io ns combinat ion, you can ream

\

.. :::~: :-

Circuit built on a 3" X 6" Rad io Shack board 276-1395. It
looks l ike a rat's nest of w iring, but color co d ing and a l i t tle
care made every thing co me out right. This k ind o f slopp y
w iri ng is perm issible on l y wh en there is no rf or aud io cir­
cuitr y in volved.
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Un used ho les which remain after etching a board cl ean
may be used to anchor leads and other co mp onents. On
th is 2-114" X 3-1/2 " scrap o f board, a strip o f fo il was
allowed to remain asa ground bus. Etchant crept under the
resist, leaving a ragged edge, but enough fo il was left to be
useful.

On e examp le of the "raw material " - a surp lus co mp uter
board meesuring s-tr:" x 14 ". les are not removed until a
smaller piece is hacked ou t fo r a spec ific purpose. M ore
than three do zen resistors, dio des, capaci tors, and tran­
sistors were carefully taken out for future use. A board
such as this would mak e an excellent " mother board" for a
project which is made up of several smaller modules.

of w ire , slipped on the
leads and snugged up
against th e board end of
the leads. And make notes
as you proceed, reminding
yo urse lf of what each color
indicates .

You w ill w a nt a wire
s t r ip pe r, and the small
plier-type with a notch to
cut the insulation, but not
the w ire, works well. Set
th e clo sure adjustment
carefull y, since you cannot
afford to take an y strands
of w ire off wit h the insul a­
tion . There is not that much
wire! Other hand y tool s in­
clude a co u p le of sm all
scr ewdri vers , small long­
nose pliers, a small pair of
diagonal cutters, a small
soldering iron , and possi­
bly a sma ll file. The key
wo rd in the w ho le opera­
tion is " sm a lL"

Preform the leads befor e
vo u so lde r them in. Strip
about 3/8 inch of insula­
ti on , tin the end of the wire,
cut th e lead to approx­
imate size, then strip and
tin th e othe r end . Bend a
hook in ea'th end sma ll
enough to fit snu gly on the
IC so cke t pin and so lder it
on . Whe re leads are in the
cle ar, wit h no possibility of
sho rt ing to o ther leads or
pin s, you can strjp and tin a
long er piece of w ire. Bend
a hook in it as before,
solde r it to a pin , pull it
again st w hate ver el se it is
to be connected w it h,
so lder it, and clip off t he
excess. This speeds things
up a bit. If yo u have an etch­
ing pattern, try to follow
it fairly closely wit h your
w ire leads. The de signer
ma y have had some reason
for lead placement.

A circuit board w ired in
this manner will probabl y
w in no prizes for neatness,
and som e unkind friends
ma y compare it w ith a rat 's
nest. But the system works
and is a suitable substitute
for dra wing artwork, sen­
sitizing, exposing, develop­
ing , et ching, and drilling
board s, which ma y be
beyond the experimenter
for one reason or another.•

for resisting any tendency
to shrive l up whe n th e heat
of sold e ring hit s it. Aga in
fo llow ing t he surplu s
route, I ha ve had luck in
findin g cables made up of
man y leads of fin e strand ­
ed w ire, number 24 or 26 or
so, w ith various colors of
insulation , w hich I have
separated into indi vidual
lead s. Solid w ire is a
nuisance .

W iring thi s kind of board
by hand is adm itt edl y no
fun . There are too many
re pet it io us ope ration s,
since $ 0 many ICs use the
same conn ec tion schemes.
After a while, it becomes
a question of " Did I wire
pin number f ive and which
pin is number f ive?" If
yo u ha ve an e tch ing pat­
tern for the devic e, make a
Xerox" copy of it to fol­
low, inking in eac h connec­
tion as yo u so lde r it. If not,
do the same on a circuit
diagram . Yes, thi s is the
same way that beginners
did it in th e old days of
metal chassis an d 240-vol t
transforme rs, but it w orks.

Solder two or thr ee co r­
ner pins of each IC so cket
to the pad s w h ic h vp u
t ho ughtf u lly le ft on the"
board. This w ill hold th e
sockets in place w hile you
get do wn to serious bu si­
ness. Th en, again following ­
the old octal soc ket tradi­
tion , w ire in the " h igh­
vo ltage" leads f irst, th en
t he ground (common)
leads. Aft e r that, ta ckl e the
rest of the w iring.

As w ith any other com ­
plex w irin g job , c olor
coding will help keep mat­
ter s st ra ight so that yo u
kno w w here you are. I use
ye llow or red fo r Vcc,
blac k for co mm o n, and
one or tw o additio nal col­
ors for ot he r leads. Leads
co ming off the board for
int erconnection to other
bo ard s, sw it che s, e tc .,
mu st be color-cod ed o r
yo u can get hop el essl y
lost. If yo u do not ha ve
enough colorsof insulation
fo r this , use bits of colored
insulation from larger sizes

beater-t ype hand drill
mad e by X-Acto® which is
light and , if handled ca re­
full y, w ill not break too
man y o f the little twist
drill s. Howe ver, buy severa l
twist drill s at a time as th ey
go fast l

Th e w ire that yo u use
should be as fine and as
flexibl e as yo u can find .
Teflon TM insulation is good

~
~

r.

out plugged holes and drill
new one s. You can do this
while holding th e board in
one hand and the pin vise
in the other, and thus make
holes after you hav e begun
mounting components .
You ca nnot do thi s sa fe ly
with a hand drill or drill
press.

At the hobby sho p, yo u
can also get a small egg-
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73 Reveals Bias!

- tra nsistor operation exposed!

M uch mystery is at­
ta ched to what, in

most instances , is quite a
simple subject. That sub­
ject is the biasing of
qipolar transistors .

Let's look at a tra nsistor
in a circuit with no bia sing,
as in Fig. 1. As it stands, no
collector current will flo w
unless, of course , the co l­
lector voltage is raised past
the breakdown point. We 'll
consider operation onl y

' vee

"

E OUT

-ve e

Fig. 1. Transistor with no
bias pro vided.

- vcc

R2 RI

E OUT

e "

- VEE

Fig. 2. Typ ical transistor
biasing arrangement.

136

und er normal vo ltages . If
you were going to use that
transistor in class B service ,
whet he r rad io frequency or
aud io frequenc y (we'll ig­
nore distortion l), it will
operate wit ho ut bias . It's
often used that way. You
could apply so me bias be­
tween th e em itte r and the
bas e, being careful to have
the opposite pol arity on
the base as on th e collec­
tor , and operate it class C.
However, yo u'd gain very
little over cla ss B op era­
tion. The transistor might
run a little cooler, the radio
frequ enc y power output
(for a given power input)
might be a trifl e greate r,
but yo u'd pay a price. That
price would be a much
greater generation of har­
monics. At their best, tran­
sistors are notorious gener­
ators of harmonics. Many
users hesitate to encourage
them by biasing to class C.

But suppose you want to
run tha t tran sistor in audio
frequency service, operat­
ing in class A. Now you're
concerned w ith getting a
ma ximum voltage swing
between c o llec t o r a nd
ground (presuming the
" co mmo n- or grounded­
em it t e r" configuration)
while main taining precise­
ly the same wa veform at
th e output as at th e input,

differing onl y in magni­
tude. This call s for bia sing
- not just any bia sing, but
careful biasing, with each
mo ve made to ac complish
a desired result.

Let's look at Fig. 2. Note
that thr ee more resistors
have been adde d . R1 re­
mains between coll ector
and + Vce. R2 ha s be en
add ed between + Vcc and
base. R3 is connected be­
twe en em itter and - Ve l! :
R4 go es between base and
- Vee. The numbers as­
signed to these resistors
are not haphazard . They' re
assigned in order of impor­
tance. The circuit w ill not
wo rk wit ho ut R1 . It will not
wo rk in class A wit ho ut R2.
It will work better in class
A with R3. And th e tran­
sistor derives some protec­
tion from R4.

What should th e va lues
be for t hes e re sistors? Real­
ly, there's nothing sacred
about their values. You
st a rt ou t by se lect ing some
figu re for R1 . It can be just
about an ything between 1k
and 20k Ohms. Let's sa y Sk
Ohms. Now you could toss
in R2, making it some value
large enough to permi t
only a moderate flo w of
curre nt through R1 , but
never over half t he rated
collector current. The cir­
cu it would wo rk, but its

long-t erm and short-term
stab ility wo uld be poor and
there'd be a high probabil ­
ity of audio distortion. To
ma ke the circuit more
stab le a nd to les sen distor­
tion , yo u'd need to add R3.
It s value, however, is af­
fected greatl y by R4 and
R2. Let' s consider R4 first .

R4 is in the circuit for
two reasons. On e is to
lessen t he chance of ther­
mal runaway. As a tran­
sistor warms up (for any
reason at all) , its co llecto r
cu rrent increa se s. Thi s
causes it to get warme r,
which pushes the coll ector
current even higher. You
can see the outcome of
such a rat race . To halt the
ratrace, R4 is inserted . As
the em itter-co llec tor cur­
rent goes higher , so does
the IR drop across R4. The
polarity of this drop is such
th at, applied between base
and emitter, it tends to
reduce the collector-emit­
te r current. Thi s, to a great
exte nt, cancels th e effe ct
of heat on the transi stor.

There 's a nother , but less
important, effect . By put­
ting a linear resistor in
series with a nonlinear
resistor (the t ransistor) ,
variations of the character­
isti cs of one resistor to
another are, to some ex­
tent, smoothed out. This is



Fig. 3. Test setup for bias adjustment.
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importa nt to a rnanufac­
tu rer but makes li ttl e dif­
ference to a one-of-a-kind
bu ilder.

Wh at resist ance f or R4?
There's a wide lat it ude.
Keep it less than 10 percent
o f R1 . If you made R1 Sk
Ohms, t ry 200 Ohms f or R4.
With both R1 and R4
establ ished, you' re ready
for serious considerat ion
of R3 and R2. Start with R3.
) ust how heavily do you
wan t to load th e devi ce
(amplifi er sta ge, mi c ro­
phon e, etc .) driving t his
particular tran sistor ? Keep
in mind t ha t th e base­
emitte r junction resistance
is going to be quite low, so
th ere's no need to t ry for a
high input resistance. So
j ust p ick so me value
around 2k to Sk Ohms.

Now you ' re ready to tie
down t he a l l -im por ta nt
va lue of R2. There's no way
you can make an accurate
guess for R2. Oh , yo u can
say it'll probab ly be be­
tween 5 times and 10 times

R3, but suc h an est imate
will not ensure maximu m
undi storted ou tput. There's
just one way of doing t hat,
and t hat wa y ent ai ls the
use of an audio freq uency
sine wave generator and an
oscilloscope.

Connect the equipment
as shown in Fig. 3. Apply
a very sma ll audio fr eq uen­
cy vo ltage to th e inpu t and
observe th e output on th e
scope. The im age shou ld
be a sine wave. Now inM

crease the input voltage
until the sco pe waveform
shows a f lattenin g o f one
peak, posit ive-goi ng or
negative-going. Ad just th e
resistance of R2 to restore
the waveform to an un ­
distorte d sine wave, the n
increase the input voltage
until di st o rt io n show s
aga in . Repeat th is se­
quence until the waveform
shows equal, simu ltaneous
f lattening on th e posi tive­
going and negative-going
peaks. Measure the resis­
tance of R2 and pl ace a

f ixed resistor of t hat value
in the circuit. Now you
have a class A transistor
audio a m p li f i e r stage
custom-trimmed for max­
imum und istorted output!

If you have an acute ear
tun ed to detect au dio
di stort ion, you m ight mak e
t hat fina l ad justme nt with­
out a sine wave generator
and an oscil loscope. A non­
chalant d isregard for ni ce­
ties also help s! But for near
perfecti on, fo llow the sug­
gested proced ure. If yo u' re
concerned with a tran sistor

in class A radio frequency
service, the procedure is
equall y effective, provid­
ed, of course, that yo u
mainta in eq ua l loads fo r
both test and use co ndi ­
tions. An rf stage adjusted
in such a manner wi ll be
less susceptib le to being
driven into distortion by a
st ro ng sig na l near t he
desired signal.

A ll in all , it' s we ll worth
yo ur whi le to set the bi as
correct ly fo r a transistor
stage ope ratin g in class
A . •
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- part X. Realistic's Mini 23

CB to 10

RG58/u COAX~

Receiver Alignm ent

Th e receiver can be aligned
by using a signa l source such
as you r regular sta tio n tr ans­
mitter tun ed to 29.000 MHz
and fed into a d ummy load or
any other su ita ble weak signal
sourcc, such as a ncarb y ham
t ransm itti ng on 29.000 MHz_
The Mini 23 do es not have an
5-meter, so I connec ted the
VTVM probe to diode D3,
which is the AM detector. It
t hen beco mes a simple matter
to tune T2 , T3, T4, T5, and
T6 fo r max imum voltage o n
the VTVM_ Thi s co mpletes
th e co nversion, and th e rig is
now ready to go on te n
meters.

Transmitter Alignment

The transmitter secti on is
peaked up using a VTVM and
a wattmeter and dummy
load. The probe of the VTVM
is con nected to th e base of
012, and th e oscillator is
peaked fo r maximum outp ut
by adjusting Tl0, T11, and
T12 for max imum voltage on
th e VTVM_

The driver is pea ked by
connec ting the VTVM prob e
to the base of 01 4. On ce
again, key the mike and th en
adjust T1 3 for max imum
voltage) and next ad just T14
for max imum voltage on the
VTVM. Thi s peak s up the
driver sectio n. At thi s po int,
some rf ou t put sho uld a ppear
on the wattmete r.

T une th e final by adjust ing
T1 5 an d T1 6 for fo ur Watts
out put on th e wattmeter. Do
not try to tune th e fin al fo r
maximum out put on the
wattmete r. The tran sisto r will
put out more th an seven
Watt s but, in ord er to do so)
will pull excessive collector
current, and the tran sistor
will no t holif'rrp to th is a buse.
Th e f inal tr ansisto r will open .
Ta ke my advice and tune for
no more th an four Watts out.
1 know beca use I learned th e
hard way and now am using a
replacem ent final transisto r.

Antennas

For mobile use, I took a
used base-loaded mo bile CB
ante nna and simply star ted

costi ng $200.00 and mor e
and new CB rigs selling for
o ne ten th of that amou nt, it
sho uld no t be long before ten
meter AM is just as po pular as
two meter FM_ All that is
needed is a little coor dination
to keep everyone on th e same
freque ncy .

Frequency Conversion

Up on invest igati ng the
sche matic of th e Mini 23, ·1
noticed that t he frequ enc y
sche me for ob taining 23
channe ls was simply hetero­
dynin g anyone of six mast er
oscillator crysta ls against any
one of eight local oscillator
crys ta ls to obtai n the des1reCl
freq uency. The local oscil­
lator crystals range fro m
10.1 50 MHz to 10.1 80 MHz
and 10. 59 5 MHz to 10,6 :>5
MHz in 10 kHz steps. The
master oscillator frequenc ies
ran ge fro m 37 .600 MHz to
37.850 MHz in 50 kHz steps.
In order to co me up with a
worka ble plan an d in ord er to
purchase thefewest numb er of
crysta ls, I decided to cha nge
the freq uency of th e master
oscillator by 2.0 35 MHz. Th is
puts cha nnel 1 on 29_000
MHz. Thi s is a nice round
nu mber, and it seems that th e
higher frequencies formerly
were used for AM op eration.
This is acco mplished very
easily by cha nging th e crys­
ta ls as shown in Table 1. The
new crystals can be purchase d
from Internati onal and othe r
m a nufacturers for aro und
$4.9 5 each. This puts th e rig
o n freq uency in th e ten meter
band,

COAX BRAID
FASTENED TO
TOWE R WITH
GROUN D CLA M P

wo uld be an excellen t candi­
date for co nvert ing to ten
meter AM, and, at th at price,
I cou ld butcher the radio all I
wanted to and st ill not fee l
bad abo ut it. Let me say at
this poi nt that, although I
thin k I made a good buy for
the amount of electronics I
was getti ng, I have fo und ou t
that th ere are better deals to
be had. Th e used CB mar ket
is virt ually nonexistent and
an enterprising ham can find
a bro ken CB rig for $5. 00 or
less. At th ese prices, it will be
hard to go wrong when pur­
chasing a CB rig fo r co n­
version to ten meters.

With new two meter rigs

INNER CONDUCTOR TO"""""">/
8ft. l in. STRAND ED /""me

Fig, t.

Leland H. Agard KSLUW/K5SA
ROil te 5, Box 735
Starkville MS 39759

T he CBboo m is just
abo ut over. Th e sup­

pliers are trying to unlo ad
wa re ho uses full of new
23-channel CB radios at any
price th e mark et will pay. In
ma ny insta nces, the CB
antenna wil[ cost more than
th e radio - amazing but tru e.

I was in th e local Rad io
Shack stor e and noti ced that
the new Realisti c Mini 23 CB
radio was selling fo r $29 .95.
This had to be a bargain, as
thi s radio norm ally sold fo r
$109_ 9 5. I thought th is rad io
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Fig. 2. Realis tic Mini 23, bottom view.

also a goo d proj ect for a
co uple of guys who just want
a littl e privacy to discu ss the
stoc k market or whatever.
For under $60.00, this is a
good way to keep ten meters
alive. See yo u on ten AM.•

Indeed, it seems t hat gro und
wave on this band is about
equal to line-of-sight pat hs on
two mete rs. Thi s is a great
club project to bring all those
memb ers back togeth er on
some common groun d. It is

SQUE LCH

CRYSTAL
SWI TCH

VOLUME
CONTROL

To

39.635 M Hz
39.685 MHz
39.735 M Hz
39.785 M Hz
39. 835 M Hz
39.855 MH z

[§[§[§
T4 T5 T6n

,,~

->
ATTAC H PROBE
FOR RCVR TUNING

Table 7.

From

37.6 00 M Hz
37.6 50 MH z
37.700 MHz
37 .7 50 MHz
37.800 MH z
37.850 MH z

[§ [§
T2 n

Cryst al

X l
X 2
X3
X 4
X5
X 6

middle of the group of fre­
q uencies yo u are using. In my
case, it worke d out to be
eight fee t and one inch fo r
just a little below 29.000
MHz. Th e inn er co nduc tor of
th e coax fee dli ne is attached
to th e quar ter wavelengt h
radia tor, and th e braid of the
coax is clampe d to the tower
leg using a gro und clamp.
This system works quite well
and cuts the length of the
sloper in half.

Resu lts
Th e te n mete r AM rigs

co mpare very favo rably with
the two meter rigs. Th e cost
is dr ast ically lower, but range
seems to be abo ut as goo d.
Mobile-to-mobile coverage is
ab o ut t h re e miles, and
mobile-to-base coverage is six
to seven miles. With base
station -to-base station co n­
tac ts runnin g four Watts
ou t put and sloper antennas
up forty feet at both ends of
the path , co nsistent gro und
wave coverage of better tha n
20 m i les is main ta ined.

trimming th e whip un til I
reached an swr of 2:1 while
operat ing on ten meters. On
th e whip I was using, I too k a
littl e mor e th an two and a
half inches off. Th is will vary
wit h d ifferent types of
mobile ant enn as, of cou rse,
and a good method is to
insert the swr bridge in line
and trim until a good mat ch
is obtained. Th e fr eq uen cy
change of 2 MHz or so should
work out okay with most
mo bile whips tha t are base
loaded .

For a base statio n setup,
any ex ist ing ten meter ante n­
na could be used, even a
tr imm ed do wn CB gro und
plane. I wante d an ind epen­
dent rig and did not want to
tie up my ten me ter beam
with the tittl e rig, so an extra
ten meter antenna was a
must. I fi nally decided on the
sloper-type anten na shown in
Fig. 1. Thi s antenna is easy to
ins ta ll, is small, is cheap to
build, and is ver t ically pol ar­
ized for work ing mob iles. The
sloper should be cut for the

The "ULTIMATE"
in CW Reception!

ACTUA L SIZE
3 1j," WIDE

2 J/s"HIGH
.4 3/8" DEEP

COpy ONE®

$99.95
COPY ONE IS NOT A FILTER! This stat ion accessory is a must for th e d iscr imin...ting
amateur who operates CW, whether he is an avid CW op or on e who engages in CW
fo r pro fi cien cy. The CW signal is processed (not fil tered) in amanner which al lows
tru e ULTIMATE STATION REJECTION, a mode wh ich has been previ ousl y
unavailable . The circu itry' is totally unique (pat ent pending j .a must for emergency
CWoperations . If you haven't had the opportun ity to operate a COPY ONE, ORDER
YO URS TO DAY!

COPY ONE CW PROCESSORSPECIFICATIONS & FEATURES:
.Ultimate sta tion rejection (almost un bel ievable but truet)
.Pitc h & volume indepen dent of rece iver or tra nsce iver
• Full quieting (i e .. no ba ckground no ise) without sque lch
.COPY ONE is not a filter. t here is absolute ly no ringi ng or

backgrou nd no ise
.Plugs into transce iver or rec eiver/ tra nsmitter combo

withou t modi ficati on

• Discriminates signals in 80 to 100 cycle increments
• Full break-In Cw operation
• Incl udes 115 vo lt AC pow er supp ly or may be

battery operated
.Built in code pract ice oscillato r
• LEOlock-up controls front panel mounte d

ORDER YOURS TODAY!
send $99 .95 by check

or money order to: 3135 North Cole Road Boise, Idaho 83704 [208]377-1562

L1 l
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- safe distances

between dynamite and rf

For th at matter, on e might
pass quite close to a blastin g
site as he simply t ravels along
a pu blic road. These are the
occas ions where potent ially
dangerous situations might
arise , and th ese are the sit ua­
t ions we would like to avoid.

In th e way of background,
yo u shoul d know how
ex plosives are ca tegor ized
under th ree rather broad
classificati ons:

1. Pr ima ry e xpl osives
(also called igniters or det ­
onators) - thes e are quite
sensitive to heat, flame, and
shock. This category includes
the various percussi on, fuse,
and elec tr ical blasting caps.

2. Secondary ex plosives ­
the se are less sens itive to out­
side influences and are nor­
mally detonated through the
u s e of b la sting caps.
Dyn am ites fall in thi s ca te­
gory.

Bill Johnston NSKR
1808 Pom ona Drive
Las Cruces NM 88 00 1

Kerchunk

T he sign says, " DAN­
GER- BLAST ING, Turn

Off All Radio Transmitters."
What are the hazards, and
ho w do they affec t you as an
amateur rad io operator? The
fact is that dangers do exist ,
and the average ham might
encounter them fro m time to
time, so let's ta ke a brief loo k
at how to recognize and avoid
them.

First of all, t his art icle is
not intended as a text for the
ham who is a commercial user
of ex plosives. He alread y
knows his business in far
greater det ail than I will go
into here . On the other hand,
most of us occas ionally come
into th e pro ximity of explo­
sives through visits to (or
near) co nstru ct ion sites, or
perhaps on a farm or ranch .

• • • Kaboom!

3 . Tert iary Expl osi ves ­
these are quite insensitive and
in clud e certain industrial
chemicals and co mpounds.
Deton ation can normally be
t riggered o nly through the
use of a seco ndary ex plosive.
(But accid ental detonation is.
still possible . It was a load of
ter t ia ry ex p losi ves that
accidentally blew up in Texas
City, near Galvesto n, in 19_41 _
killing 56 1 peo ple and co rn­
pletely destr oying th e to wn. )

As you m ight suspect fro m
the above, seco nda ry and
ter t iary ex plosives are not by
themselves sensit ive to rf
ene rg y . • Certain pr imary
ex plosives - and, in par­
ticu lar, electrical blast ing caps
- are quite sensitive, how ­
ever, and the accidental
detonati on of a cap will in
turn deton ate all of the
seco n d ar y and ter tiary
explosives in th e vicinity.

The electrical cap consis ts
of a small piece of resista nce
wire imbedded in an ex­
plosive charge. A pair of wires
lead out from the cap for
co nnect ion to the firing cir­
cuit.

Fig. show s ho w the
wires, when unconnected, can
act as a dipole an tenna. With
suff icient rf energy induced
into the leads, the intern al
resista nce element will heat
to th e firing point.

Shortin g the wires to­
geth er (Fig. 2) or placing the
cap in a complete d firing cir­
cuit docs not necessarily
improve the situation . In fact,
this crea tes a loop anten na,
which in some cases is even
mo re efficient th an the
dipole . This can be true no
matter how clos e to the cap
th e wires are shorted . If you
don 't believe it, bend a 4-inch
piece of wire into a loop and
sold er the ends to the two
con tacts of a #47 bulb (Fig.
3) . Th en move the loop up
and dow n yo ur transmission
line o r in f ront of yo ur ante n­
na with the transmitt er on,
and watch ihcbulb light up.

A num ber of years ago, I
observed an accident a t a
MARS sta t ion which under­
scores the da nger I am dis­
cussing. A military pho tog­
raph er had com e to tak e
some pict ures for the base
newspaper and had outfitted
himsel f with a pocketful of
fiash bulbs. As he strolled
under the antenna system,
several of the bu lbs went off,
much to his dismay. It should
be realized that the firing
cu rrents .of blasting caps are
not o nly similar to those used

010 ,41

Fig. 7.
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but , in
have wire
as fairly

Minimum safe d ista nce b et ween transm itting
ant en na and closest part of electr ical f iring
circuit

Eff ect ive radiated power (ERP)for flash bulbs,
addit ion, the caps
leads which act
efficient antennas.

The fund amental question
then is, at what distance from
a blastin g site does it become
unsafe to use a t ransmitter?

The min imum safe dis­
ta nce is a functio n of both
the t ransmitter output power
and th e frequ ency of oper­
at io n . Exp losives manu­
factu rers have determined
that eiectrical caps (for un­
known reasons) tend to be
more sensit ive to rf in the
vicinity of 21 MHz, but on ly
slightly less sensitive at other
frequencies. For all practical
purposes, the freq uenc y of
operatio n is unim portant .

Table 1 gives the min imum
safe distance between the
transrnitter and the closest
par t of a blast ing circuit.
Rememb er that, while the
charges may be set some dis­
ta nce away, the wires of the
bl ast ing circuit cou ld be
routed anyw here - very close
to a road or parkin g area, for

Watts

10
50

100
250
500

1,000
10 .000

example. Fortunately, due to
th e fact tha t the rf energy
decreases away from th e
tr ansmittin g a n t e n na
according to the inverse
square law, only very high
ER Ps require extreme sep­
aration distances. Such high
effect ive radiated power is
most likely to be enco untere d
only at an amateur's fixed
sta tion , and blastin g oper­
ations are not Iikely to occur
anywhere near a residence.

We can see th at the pri­
mary danger arises from the
use of mobil e and hand-held
transm itters at or near a site
where blasting operat ions are
underway. It is here that a

Feet

100
225
325
500
675

1,000
3, 0 00

Table I .

t ransmitter can easily be in­
adver tently ca rried withi n a
few fee t of a live fir ing cir­
cuit, and it is here that one
must be especially cauti o us.
Rem em ber, the explosive
charge may be som e distance
away, but you might be
standing right on top of the
firing circu it . An accidental
deton atio n would probably
no t o nly kill th e workers pre­
paring the charges, but would
probably also kill th e oper­
ator of the tr ansmitter, unless
by chance he hap pened to be
at the ext reme far end of the
circui t.

Th e best rule of thumb to
fo llow is simply to refrain

Meters

30
70

100
150
20 0
30 0
9 15

from transmitting at any loca­
t ion whe re you have the
sl igh t es t suspi c ion that
blastin g operations might be
carried out, or where blasting
supplies might be stored.
Ce rtainly, if yo u see a
warn ing sign, shu t do wn the
transmitter immediately.

The hazards I've men­
tioned are not a daily concern
to most amateur s, but they
do ar ise at one t ime or
ano the r fo r almost everyo ne.
An . informed ham is a safe
one, and , with the basics dis­
cussed . hcre, he will know
when, and when not , to
o per a t e his radio tr ans­
mitter.•

® TEN -TEC KR50 Deluxe Dual-Memory, Dual -Paddle Keyer - $110
Here's the comp letely automa tic electronic keyer you control. Fully adjustable to your
own operating style and preference for speed, touch and weighting (ratio of length of dits
and da hs to space between them). Dual memori es individually defeatable, for ope ration
as full iambic (squeeze) keyer, or with single memory, or as conve ntional keyer.
Self-completing cha racters. User-adjusted fixed or au tomatic weighting (50-150%)
controlled by spe ed setting. Adjustable paddle force (5-50 gms). Adjustable speed (6-50
wpm). 500 Hz side -tone oscillator. Built-in "s traight key" butto n. Operates on 117 VAC.
50-60 Hz or 6-14 VDC.

® TEN-TEC KR20·A Electronic Single-Paddle Keyer - $69 _50
Factor y adjusted actuation force for smooth keying; factory set weighting factor for
smoothness and articulation. SeH-completing characters. Adjustable speed (6-5O wp m}.
500 Hz side-tone oscillato r. Built-in "straight-key" button. Operates on 117 VAC. 50-60
Hz or 6-14 VDC.

@ TEN-TEC KR5·A Electronic Keyer - $39 .50 •
Sa me as KR20-A less side-tone and powe r supply. Operates on 6-14 VDC.

@ TEN -TEC KRI-A Deluxe Dual Paddle - $35
Sa me paddle as KRSO; for iambic or conventional keyers.

® TEN -TEC KR2-A Single Paddle - $1 7
Sa me paddle as KR20-A; for "TO" or discrete character keyers.
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Terr y Simonds W B4 F X D
655 Arcad ia Dr ive
Norcr oss GA 300 71

Be Mr. Clean!
- simple RTTY trash remover

mecha nical printers and to
those electronic systems that
use mid-bit samp ling, th is
extr a narrow space bit poses
littl e or no problem . How­
ever, transm itting such a
tr ashy signal would mar k you
as a defin ite klutz, and
besides, it requi res more
bandwidt h to transmit that
dirt y signal than it does to
tr ansmit the co rrect code. On
t he older machines, the
co n t a c t ad justment men­
t ion ed will not hold for any
ap preciable ti me, so I deemed
it not feasible to ad just, but
better to eliminate.

The Solut ion
The quick and easy solu­

t ion that I used to clean up
the serial Baudot from the
keyboard is shown in Fig. 2
The heart of the circuit is the
Nat ional LM3302 quad corn­
parator, o nly o ne section of
which is used. Other com­
para tors can be used with
appropriate pin changes. Parts
are not crit ical, nor is layout.
I used a PC boar d because it
was co nvenient to do so, but
perfboard cGQUruct ion would
do an admirab le job.

Fig. 7. The Baudo t letter "M" has a narrow dropout (AJ be tween bits 4 and 5. The letter "E"
has a dropout (B) during the bit period. The dropouts are quite common in worn or
misadjusted key boards.

LETTER" t,l'

L ike most ham projects,
my entry in to RTIY

was neit her plann ed nor
ant icipate d. One day I was
given the opportunity to
acquire, at a very reasonable
price, a Model 15 machine, a
conver ter (T U), and a loop
sup ply. I hoo ked it all up,
after spending a few frant ic
hou rs chasing th ro ugh the 15
tr ying to trace the circu it
alo ng grease-coated wiring
whose insulat io n is black.
(Try that som etime and
you 'll apprecia te the effor t,
especia lly when yo u realize
that most of t he interior of

SPACE BlfS - - S U Rf

my mac h ine is painte d
blac kl)

Don 't Put This Thin g on the
Air

Finally, I got the th ing
typ ing on the loca l loop, but
I had second thoughts abou t
going on the air with it after I
examined the output fro m
the ancient keyboard. Look­
ing at the o utput fro m th e
keyboard contacts with a
t riggered de scope. I saw th at
the usual mark and space
sig nals were so me t imes
acco mpanied by some very
short (several milliseconds

SfART

".

wide ) space " glitch" signals
(see Fig. 1). These are d ue to
the keyboard co ntact s open­
ing when the y are . _nQt.
supposed to and can be
e lim i na ted by caref ul
transmit co ntact adjustment.
They may appear between
consecu t ive mark bits when
you have a charact er code
that con sists of two or more
consecut ive mar k bits, such as
in the letter M (A in Fig. 1).
Or they can appea r dur ing a
mar k bit if one tr ansmit cam
has a low spot that allows the
contacts to o pen mo men­
tarily (8 in Fig. 1). To all

LET TER " E '

Circuit Operat ion

Isolation from the high­
voltage loop is affo rded by
the optica l co upler ; mark cur­
rent will cause a-12 V high at
pin 4 of the o ptical cou pler.
Th e resisto r-capacitor com­
bina tion connected to pin 7
of the co mparator acts as a
low-pass fi lter that turns the
narrow dropou t space into a
rame r shallow dip in the
o ve ra ll m ar k amplitu de.
Resisto rs Rl and R2, con­
nected to pin 6 of the com­
para to r, set the comparator
reference level, which sho uld
be chosen to be belo w the
lowest poin t of the d ip. I
have mine set a t 6 V. As long
as the voltage at pin 7 stays
above the co mparator refer­
ence level, the output fro m
the comparato r at pin 1 will
re main high. During the
norm al mark-to-space t ransi­
t ion, the voltage a t pin 7
drop s well below the corn­
parator reference level, and
t he com par ator o u tput
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Fig. 2. Trash remover neatly strips un wanted dropouts from
the RTTY signal. "Choose the value that, when in combina­
tion with the circuit that tollo ws, will limit current into pin I
to 4 rnA (see tex t).

the mach ine. There is room
fo r a power suppl y back
behind the mechanism on the
Model 15 typing unit. Re­
member the oil pro blem,
however, and use good co m­
ponents if you mou nt it in
the machi ne. Petroleum-based
lubricants can raise havoc
with insulat ion and othe r

. materials that are not c lassi­
f ied as "o il-proo f." •
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shown o n the schemat ic are
for Vee of 12 V de.

Physical Location

The co mpleted circu it ca n
be located almost anyw here . I
installed mine on the loo p­
supply chassis because I am
using th e o ther sect ion s of
t he q uad comparator fo r
o t her things. You c-ould
mou nt th e who le thing inside

.o m' {IHTY
LOOP

6 and 7, the out pu t then
beco mes the complement of
the input. Thi s may be neces­
sary depend ing upo n the
circuit s that are co nnect ed
after this circuit. Either way
will work equa lly well. One
small note of cau t ion is in
o rder: The LM3302 has the
unco mmitted co llector of a
rather " spo ngy" NPN tra n­
sistor inte rnally connec ted to
pin 1, so keep the cur rent
into pin 1 less than about 4
rnA. Much more than thi s will
give you problems, especially
at the higher baud rates.

Supply Voltage

Supp ly voltage fo r the
comparator is not cri tica l,
and the whole thing draws
less than 10 rnA. Use a well
regulate d supply, especi ally if
you are following th is c ircuit
with an FSK circu it. The chip
that I used will o perate with a
VO(; of 5 V to 28 V. I chose
12 V de because that voltage
was already available from a
CMOS source elsewhere in
my RTIY system. Values

switches low. Th erefore, the
outpu t from the co mparator
looks just like what the inp ut
from the keyboard should
loo k Iike, the dropou ts having
been neat ly re moved.

It may be necessary to
juggle the values of the re­
sistor and capaci tor in the
low-pass filter to accom­
modate various widths of
dr o pou t s. An alternat ive
would be to change the
co mpa rato r reference level by
a lte ring th e values of resistors
R1 and R2. The for mula for
f indi ng a part icula r refe rence
level is:

Vref = VO(; x R2/ (R1+R2).
Resistors Rl and R2 can be
any value, but keep the total
of R1 + R2 a t least 10 k to
min imize the curren t.

Output Sense Selec tion

By int erchanging the two
input pins to the comparator,
yo u can invert the o utput
wavefo rm. In the co nf igura­
tion shown, the outp ut at pin
1 will be the same as the
input. By interchanging pins

30 YEARS... , -,

I~of expe rience in supplying top qua lity antennas to Ham Rad io o perators at roc k
bot tom prices guarante es high qua lity and low prices to novice and ex perienced
ope rator al ike. . - - r->

TWO ELEMENT QUAD wit h full wavelengt h driven e lement an d reflector .
All meta l construct ion. Gain is eq ua l to that of a three element beam and
directivity is except iona l. Assembled weight 251bs. 10/15/20 quad, totally
complete and read y for simple assembly . . . JUST $5 9.95.

FULL SIZE BEAMS fo r full size performance. Includes boo m, all hardware and qarnma.rnatch.
12 EL 2M Beam $56.95 6 EL 6M Beam $54.95 5 EL 10 M Beam $59.95

4 EL 6M Beam $45.95 3 EL 10M Beam $45.95 3 EL 15M Beam $5 4.95

j
5 EL 6M Beam $49.95 4 EL 10M Beam $4 9.95 4 EL 15 M Beam $59.95

FRE IGHT PREPAID on 2, 6, and 10 M beams shipped to t he 48.

~ ALL BAND VERTICAL ANTENNAS abso lute ly co mplete includ ing loading coi l.

~
V40 vertica l antenna for 40, 20, 15, 10 and 6 meter band s. Especia lly suitab le for the novice who
ope rat es 40 and 15. JUST S25.95

~
V80 vert ical ant enna for 80, 40, 20 , 15, 10 and 6 mete r ban ds. Used by t housand s of
novices. technicians and genera l license hams. JUST $27.95
V160 vert ical antenna for 160, 80, 4 0, 20, 15, 10 and 6 met er bands. Same as other vert ica l
ant ennas , but with larger loading coil. JUST $29.95

How to o rde r : Re m it to tal am ount with order. We ship ve rt icals. 2, 6 , a nd 10M beams (excep t 5 E L 10M Beam) -:1p repa id to t he 48 . Other be am s and a ll q uad s sent freigh t co llect cheapest way , d ue to size of pac kage. Check you r

~ ~local truck lines for estimated fr e ight ra tes. For f ast COD se rvice o n all p rep aid antennas, call (30 5) 573-208 0.
For lite rat ure, sen d se lf-ad dr essed stam ped envelo pe .

~
r:;F lorida res idents ad d 4 % sa les ta x . VERTICALS S HIPPE D

GOTHAM,INC.
FREIGHT PREPA ID V

205 1 N.W. 2nd Avenue Dep t. 73 ANYWH ERE IN V
Miam i, F lorida 33 127 THE WORLD!
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-great Novice project

Karl T. Thurber , Jr . W8FX/4
233 Newcastle Lane
Mon tgomery A L 36117

Build the

featur e is a miniatu re mome n­
ta r y -co n t act SPST push­
button switch across the
stra ight-key contacts fo r use
in tune-up. This design is
simple in o pera ting principle
and is far superior to push­
buttons as the dash and dot
conta ct s in small portable
keyers: the latter are fre­
quentl y unreli able and diffi­
cu lt to use properly, not to
mention being unco mfo rta ble
afte r any ex ten ded period of
use.

The Blitz-Box, as this little
gadge t has been du bbed, is
bu ilt into a small Radio
Shack #2 70-25 1 enclosure
and can be used in any of the
th ree ways describ ed. For
quick trips, you might con­
side r leaving the regular keyer
home en tirely and brin ging
along the little box fo r use as
a videswiper.

Practically any of the
Switchcraft "Lev-R " line of
switc hes can be used . These
cost from $3-4, depend ing on
th e number of sections and
contac t s. This series of
switch es has the advantage of
being narro-w......,and not too
large, requiring only a !h"
moun t ing hole. Actu ally, any
le ve r-actio n, spring-retu rn
switc h could be used, as long
as yo u can get one set of
SPOT contacts for the padd le
and a set of SPST contacts
fo r th e st raight key. I used
two identical multip le-section
junk box switc hes ob tained
on the local sur plus market
for abou t SO¢ each. Just be
sure that the switch selected
has ta cente r-off posit ion and
is spring loaded and that yo u
have the r ight type o f contact
arrangement to give you the
SPOT and SPST contacts (the
ones I used had to be take n
apart and some contacts re­
versed - a two-min ute surgi­
cal op eration). The addit ional
unused contacts on the lever
switches provide conve nient
mount ing points fo r the vari­
ou s co mponents. Conven­
t io nal wiring tech niques are
used throughout. Don' t o mit
the by pass capa cito rs, as they
offer some degree of key
click and contact sparking
protection.

" Dav id H. At kin s W6VX. " O l F?
Not with t he Great Lakes Side­
swtpe r!", 73 Magazine, March,
1977.

paddle mechanisms . For par:
table and field day use, the
stat ion's ex pensive delicate
paddl e mechanism is some­
th ing yo u'd rat her not ta ke
along , when the unit may be
dropped, scratched, or other­
wise mishandled. To reduce­
the risk of damage, I have
designed and built a simple
three-in-one unit that co m­
bines a paddle, sideswipej ,
key, and st raight key in one
box, along with a simple CIV
clipp er/ filter thrown in on
the side. The little unit , ful­
filling the need for a small,
dependable, and lightweight
(no t to menti on rugged and
inexpens ive) key ing mech­
anism, is littl e more than two
carefully adjusted lever-action
switches - one SPOT switch
arranged' so as to function as
eithe r a keyer pad dle or side­
swiper key ' (QCWA types
may remember those) a t the
f lick of a switch, and the
other wired as an SPST device
to act as a simple st raight
key , Added as a convenience

ally excellen t units, some fea­
tu ring buil t-in padd les and
ot her s requiring the use of an
external padd le mechanism.
The newer units, such as the
rece n t ly -i n t ro duced " CIV
Sendin ' Machine," the Day­
tronics Conteste r, and the
Autek Research MK-l , are
defin itely way ou t in front as
t ruly stat e-of-the-art devices.
T hey will pro bably rap idl y
rep lace the fo rmer as costs
come down with mass pro­
duc t ion and simplified cir­
cuitry.

Mos t of these newer
keyers and many of the
simpler types require ex ternal

Triple Threat Keyer

T he new versat ile elec­
t ron ic kevers now avail­

able, part icularly the second ­
gene rat ion "memory" types,
offer co nsiderab le flex ibility
of operat ion over the strai ght
key or telegrapher's bug in
serious CW work, whether it
be contest ing, field day porta­
ble opera t ion, or high-speed
t raffic handling. It is gener­
a lly agreed that the first -gen­
erat ion kevers such as th ose
offered by Heath, MFJ, Te n­
Tee, Palo mar Engineers, and
others, as well as those home
brew unit s described in the
amate ur lite rature over the
past several years, are gener-
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might use a single-pole, five­
position switch to cut in fo ur
different values of capacitors
(say, .1, .22 , 1, and 2.2 u F),
with the fift h position being
not co nnected and used to
cut out the filter entirely.
Larger values of capacitance
sho uld no t be used, as the
filter will tend to simply
short out the receiver audio.
The capacito r values are best
determined by tr ial.

Assuming th e filter is used
with a recei ver with decent i-f
selectivity (or even one of the
ne we r SSB tr ansc ei vers
without the o ptional CW fil ­
ter insta lled), its simplicity
becomes its ow n advantage in
that excessive audio selec­
tivity can become extremely
monotonous and fatiguing
over long periods of opera­
tion. It is then not practical
to vary the tone muc h while
operating, and yo u're stuck
Wit h, the beat·note to ne
you 've tuned up th e fi lter for.
Use of t he simp le untuned
f ilte r described has been
found to be entirely adequate
with a Tempo 2020 (which
has a 600 -cycle Cw-fil te r) and
with several receivers pri­
marily designed for SS B
work. In either the wide or

n 'arrow positions, it cuts out a
great deal o f backgrou nd
noise, improving slgnal-to­
noise rat io and noticeably

'r educing o perating fatigue.
You get a ll these featu res at a
to tal construction cost of less
than $10 for the who le unit .

Though the designs inco r­
porated.. in the little 3%" x
2~3 / 1 6" x 4 " unit are by no
means novel o r unique, taken
togeth er as 'a package they
afford a great deal of flexi­
bility to por tabl e o peration
with various transceivers, re·
ce iv e rs, transmitte rs, and
keye rs. •
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volume. However, most re­
ceivers have adeq uate gain to
allow fo r the loss caused by
the clipper and the roll-off
filter capacitors. R1 is not
critical but should be around
47 Ohm s, while R2 shou ld be
several times the headphone
impedance. I used a 1DO-Ohm
pot to allow adjustment of
the headphone level when the
clipp ing point is reached. Ad·
justment of this pot, and the
receiver's regular audio gain
contr ol, is best determined by
trial, and should be a comp ro­
mise between desired clipping
action and headphone volume
level. Usually, it will be found
that the best clipping co ndi­
tion is that which just starts
to take hold on fairly st rong
signals, leaving the weak ones
and the noise background un­
tou ched . I have fo und that it
is generally best to run with
t he audio gain well advanced
and to adj ust clipping level by
riding the rf gain control.
Note, to o, that the clipper
makes it a bit more conve ­
nient to run with agc off and
to work break-in, since there
is no thumping o r gain recov­
ery time, distinct advantages
when try ing to work full
break-in.

The desired filte r charac­
teristic is enhanced by C4
(medium/wide ban dpass) or
by paralleling C4 with C5 by
use of SW4 in the narrow­
position. I have found that,
with the capacito r values
show n in Fig. 2 , the medi­
um/w ide posit ion works quite
nicely on SSB (and on CW
when interference isn't too
great), while the narrow posi­
tion , with its roll-off proba­
bly less than 1000 cycles or
so, is helpfu l in crowded-band
CW work. Although only two
capacitors are used in my
circuit, a fancier arrangement

. n
(O) PI'lO"lO JACK
;h n o XCVR KElER CIRCUIT)

nience, particularly fo r porta­
ble an d field day use , a simple
audio clipper/filt er is insta lled
in the same enclosure to cut
high-frequency response and
to contro l the vo lume of re­
ceived signals to prevent
b last i ng, part i cularly in
w e ak -s ig na l CW wo r k
where age may be disab led (a
real ear-saving device). The
clipper sim ply cho ps off the
audio above a certain thresh­
o ld (determined by the oper­
ator and th e diodes installed ),
reduc ing the potential for
blasting and at the same time
clipping strong noise peaks.
The filter, which co nsists sim­
ply of a co uple of selected
capacito rs, is not intended to
substitute for goo d receiver
i-f selectivity, a must for ser i­
ous CW work; it is intended
to be used in con junction
with a receiver that has at
least a fair degree of selec­
tivity of its o wn, serving
mainly to roll off high­
frequency audio response to
re duc e an no y ing s tatic
e rashes, adjacent channel
splatter, receiver audio hiss,
and noise.

As far as the filter shown
in Fig. 2 goes, the two silico n
diodes are simply connected
back to back across the head­
phone line, and, with a
thresho ld conduction point
of abo ut .6 volts or so, pre­
vent the amplitude at the
headphones from rising fur­
ther. Si gnals below the
threshold of cond uctio n are
not significant ly affected by
the act ion of the diod es. R1
and R2 are selected to en­
hance the clipping action and
do slightly cut headph one

,.,
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As can be seen from Fig.
1, the kever switch is wired
so that, by moving the lever
in one direct ion or the other,
a dot o r dash closure is ob­
ta ined . Keying feel on both
paddle and straig ht key is
easi ly adj usted to suit indi­
vidual taste by judicious spac­
ing of the switch leaf contacts
to control travel, using a pair
of l o n g-n oise pliers. In
making these adjustments,
take care to strike a balance
between feel, o perating corn­
fort, and reliable contact clo­
sure. Also, if the cabinet
slides around on the o per­
ati ng ta ble while poundi ng
brass, epoxy a cou ple of small
lead fishing weights inside the
cabinet or place a piece of
d ouble-backed ta pe under
each mount ing foot.

The ph oto shows that the
original plastic kno bs have
bee n left o n the lever
switches, no real paddle, as
such, being insta lled at all. A
paddle can be made f rom a
piece of Pl exiglasf M, Bake­
liteTM, or fiberglass PC board
material and paint ed black.
File down the original switch
knobs, or remove them. Sur­
prisingly, I have fo und that
the rather large knobs which
came with the switches pro­
vide a satis fac tory feel an d do
not cause excessive finger
fa tigue or glass arming. Try
bu ilding the unit without the
paddle ex tensio ns, and install
them only if necessary, cut­
tin g and fil ing them to slide
over the original plastic knobs
and epoxying them into
place.

As a matte r of conve-

Fig. 7. Keying portion. All component values nominal. Fig. 2. Ciipper/ filter portion. All component values nominal.
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The Ten Meter
AM Antenna Special

$5 vertical also works
on SSB or FM
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Ten meters is a f unnv-..
band -not f unny, ha­

ha, bu t f unny , pecu li ar.
Sometimes it " opens" to
what sounds l ike ev erv-,
where . Somet imes it isn' t
" o pe n" at a ll. And, o cca­
sionally when it is open, it
is open only in one direc­
t io n. To take advantage of
the band's peculiar ities of
pro pagati on, yo u need an
ante nna whic h wi ll give
you a low angle of rad ia­
t io n an d a n o mnidirec­
t io nal pattern . If yo u have
a beam sitting on top ' of a
70-foot tower, that's ter­
rific, be cause t he parasi ti c
eleme nts and t he hei ght
above ground give yo u the
rad iation pattern yo u w ant
and th e ante nna ro tor pro­
vid es the 360 degr ees of
ve rsatil itv,

But if you don't have any
of t hat , consider thi s: a
r o o ft op gr o u nd p la ne
whic h is w ind resist ant and

can be bu~t..f.rom scratch
with new par ts fo r less th an
$5. The vertica l po lar iza­
t io n gives you th e low
ang le of radi ati on needed
for long skip , but it won't
ca use c ross-po la riza t io n
prob lems when' work ing
D X be cau se t he signa l
tends to get unpo lar ized
when it bou nces off t he
H ayer. The vert ical po lar­
it y w i ll also help w it h local
Q SO s when wo rking from
your base t o someone
else 's mobil e (most, if not
al l, 10 meter mobile rigs
a re used w it h ver tic a l
antennas). If you' re not
ab le to work 10 meters
bec ause of eq u ip me nt
prob lems , thi s antenna
m ight help make up you r
mind if yo u've been t hink­
ing a bo ut co nve rt ing a CB
radi o to 10 (73 has pub­
li shed several CB to 10 con­
ve rsion a rt icl es since the
fi rst one appeared in M ay,
1977).

The co nst ruc ti on of this
a nt e nna is s imple . The o nly
too ls yo u' ll need are a



should be a good ma tc h fo r
52-Ohm coax. As the angle
approac hes 90 degrees, t he
im ped an ce of the antenna
decreases and the m is­
match is reflected in an in­
creas ing swr.

That's a ll there is to it .
The res t is in Fig, 1 , O h, yes ,
one more thi ng -the last
t ime I wrote an art ic le for
73, I received 35 inq ui ri es
by mai l requesting m ore in ­
formation, I' ll be happy to
an swer a ll le tte rs, bu t on ly
if y o u send a sel f ­
addressed stamped enve­
lo pe ,

See you o n 10 .•

invest In an inexpen sive
television antenna mast of
the same in side diameter
as t he o utside diameter of
t he Pvc. Slide the PVC in­
side the mast and fa sten it
using two more stain less
stee l screws.

The ang le at which the
radia ls meet the bas e in­
su lator will hav e an effect
o n swr. If the radi als drop
vertica lly from the
r a d i a t o r , the a nt e nna
esse ntia lly wo uld be a ver­
t ica l d ipole a nd a good
match wou ld be ob tained
wit h 72-0h m coax, An
angle of 40 to 50 degrees

hacksaw , screwdriver, 50 1- near the top of th e com­
de rin g iron, and w ire cut- pl eted anten na for stabili­
te rs. Instal lation is simp le, tv.
too . T his antenna uses a Everythi ng you ne ed for
co m merc ial l y-availab le 10 meters is shown in the
mount ing br acket (I'm parts list.
us ing a p lumbing ventpipe Construction is straight­
mou nt whic h I bo ug ht fo r for ward. The al um inum
my TV anten na at a hard- radi ato r slips inside the
wa re sto re for less t han $2, PVC tubing and is hel d in
but a c himn ey mou nt or p lac e w it h t he tw o
eave mo unt would wo rk stainless steel sc rews . The
equa lly we ll). The antenna se lf-tapping screw goes
will ha ndle severa l hun- t hrough the PVC insulator
dred Watts PEP, and , if into the alum inum near its
constr uc ted to t he proper bottom en d, and the coax
d ime nsions , you can ex- center cond uc tor attaches
pect a st and ing wave ratio to t he self-tapping screw,
of less than 1.5 to 1 (mine is The rad ials are soldered
below 1 .5:1, between 28.5 together at one end and af-
and 29,0 M Hz), While t his fixed to the PVC ba se t ub- Parts List
pa r t i cui a ran te n n a i s ing with the hose clamp. one piece of alumi num tubing (B' x %" outside diameter)
designed for 10 meters, the The coax ground bra id is one piece of PVCpipe (any length x %" inside diameter-double­
same bas ic pattern can be soldered to on e o f the wall is recommended for strength)
used on 15 meters using radia ls. If yo u w ant to get two stai nless stee l screws wit h nuts and washers (8 x 32/1% "
t he sam e size d iameter the antenna al uminum tub- works f ine)
t ub ing. If you want to ing more than a foot or t wo one self-tapping sheet meta l screw
design a similar antenna above the roof, t he radia ls one automot ive-type hose clamp (1 Va" inside diamete r)

four 8'8 " lengths of copper wire for radia ls (copperweld or similar if
for 20 or 40 meters, I'd shou ld be t ied down f i rml y vert ical element is suff icientl y above th e roof requiring the radials
reco m m end doubl ing or as guys. If yo u want to put to doub le as guy wires)
trip li ng the d iameter of the the antenna even hi gher - four stra in insulators
t ub ing fo r st rength and 8 to 10 fe et above t he one piece 52-Ohm coax, any length to transmitt er
plac ing ny lon gu y ropes roof - I'd recommend you one installat ion bracket , your choice.................................................•......• . ~~ .
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e d itor ia l by Wayne Green
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NEVER SAY DIE
f rom page 8

up a lab with the ratest in
microcomputers up and run­
ning so submitt ed program s
could be tested for accuracy
and int erest. Next , I encour­
ag ed p rogramme rs t o get
c racking. The fi rst o f these pro­
grams to be published were
in t rod uced at th e Nat ional
Computer Conference in early
June and the response was
im medi at e-just what every­
one needs.

Our faci li ti es for duplicat ion
are limited. We have about 50
top-notch cassette recorders
set up in parallel for co pyi ng.
We've been us ing these fo r our
code and Novice theory cas­
settes. With th ese, we can
crank out perhaps SOOper day,
if everyth ing runs smoothly.
That 's pitiful when we look at
the demand for program cas­
settes.

We're gearing up to t urn out
fou r new programs a day . ..
that' s 20 per week . Wi th about
1,000 comp uter stores already
up and running and another
thousand being planned for the
near future, we wo uld need to
turn out a bunch of cassettes
just to keep new prog ram s go­
ing t o th e stores. Say we
sh ippe d them ten of each new
pr ogram . . . t hat means we
wo uld be s hip ping 40,000
cassett es pe r day, not i n­
cluding any repeat orders. Ob­
vio usly th is means hig h speed
duplicators , a rath er large new

plant, ano the r co mp ute r to
keep t rack of the busin ess,
packing and shi pping machi n­
ery, a bigger computer lab,
more ed itors to check out pro­
grams and prepare master
tapes, etc .

There are more millions to be
made In microcomputi ng in
making accessories fo r t he
popu lar systems. I' ll be sur­
pris ed if th ere aren ' t more
mi llionaires in the next few
years t han ever before in the
hi st or y o f t he co unt ry . In­
terest ed part ies can contact
me for my consulti ng fees .
Ahem.

In view of my grand iose soft ­
ware plans, you can perhaps
understand why my react ion to
the lack of a Jett er to ask for
funds for an African mission
was mixed. I'm remi nded of the
old joke about the mixed emo­
ti ons of the chap watch ing his
mot her-in-law go over a cliff in
his new Cadillac.

Aft er being on the poor s ide
fo r most o f my li fe, the pros pec t
of mone y is fun to contemplate
and , like the loss of frequen­
c ies, I don' t actually belie ve it.
If it reall y happens, I' ll tr y to
believe it. In the meant im e,
Whethe r I believe it or not , we
have to get goi ng on the new
plan t , getting tapes out, etc.
This means hiring a lot more
peop le - an yo ne inter est ed
with some of the background s
we' l l be needing in manage­
ment , cassettes, prog ramm ing ,
financial planning, produ ct ion ,

pack ag ing and shipping, aut o­
mated machinery, etc.?

EUROPE '78
Sherry and I arrived in l on­

don in late May to f ind my
favorite hotel fu l l. We had to
settle for rabbit -warren-type ac­
commodations. Most surpris­
ing of all was the prices-about
doub le those at home fo r most
things. Wou ld you bel ieve $4.50
for a simple rol l and coffee
"continenta l" break fast ? Aft er
two days of th is, plus a meeting
with a microcomputer manu­
fact u rer and a vis i t to a
mi crocomputer store, we went
to Paris. The price s were not
low er.

The main event in Par is was
Micro- Expo, a microcomputer
show. It was mobbed and we
sold a bunch of subscrip tio ns
to Kifobau d. One of the hig h
points of this show fo r me was
my talk to the assem bled
mu ltitud es . _. the roo m was
packed, with the audience spil l­
ing over Int o the aisles, on the
st age, and backed up out in the
halls. There's enoug h show­
man In me to enjoy an enthu­
siastic crowd liked that, and to
know that word of Kilobaudhad
spread even to Paris and the
conti nent.

I spoke o n the m icro ­
computer $300 rnll lion fra ud,
the sell ing of microcomputers.
without the programs to back
them up.I emphas ized the need
for the deve loping of software
fo r microcomputers alon g with
the hardware, if we are not to
suffer a devastat ing dis i ll usio n­
ment by the general public. I
offe red some ·proposed sot u....
tions to t he dilemm a. The
response was very good .

From Paris, after check ing
out the Louvre carefully and tr y­
ing some meals in Moroccan. ,
Greek, and Viet names e res­
tau rant s, we went on to Zur ich,
sw itc hing fro m French food to

fondues. We rented a car and
drove th rough Berne to Geneva
and talked almos t a full day
with the amateurs on th e per­
manent staff there, and Wit h
the chaps at 4U1ITU. The ham
station there has seen bett er
days and possibly is reflecting
the low morale of the ham s who
see the comJng ITU meet ing as
no reason for joy.

In addit ion t o a vin tage
Yaes u FT-101 stat ion, th ere
was a wonderful o ld Collins rig.
They also had one of the ARRL
lo w- po w er ed CW stati ons
which have been developed for
use in third worl d countries.
This is on di spl ay for any
represent at ives fro m these
countries who might vis it the
ITU.

The t ruly unf ortu nate aspect
of thi s rig is that the whole con­
cept involved is abhorrent to
most of the emerging nat ions .
The ARRL meant well when it
developed and backed th is
idea, t rying to make it possible
for a real low-cost personal
ham rig to be made availab le
for hams wit h next to zero
budgets . The idea is fi ne, as
long as yo u have never visited
these countries and are ig­
norant of their situat ions.

The fact is that there are few
of the emerging nat ions where
the rulers are in te rested in
ci tize ns having personal com­
mu nicati ons. Most of th ese
countr ies are shaky and the
rulers are qU.it~ inte rested in
stayin g in power. They know
that i f ind ividuals are able to
develop communica ti ons, the
same thIng co uld happen to
them that the Briti sh set up
when they permitted all those
zce hams to operate . . . and
they quickly became the com­
mun icatio ns ne fwork w hich
helped Israel to get started. It is
doubtf ul If Israel would have
made it without the hams.

Remember that King Hus-

W2NSDI1's address at the Pari s micro show was made to a
packed house.
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At the Paris Exposition of Microcomputing, Monika and Reinh ard
Nedela, the European Kilobaud representatives, did a bri sk
busine ss at the KB booth .



Though a good part of the trade exntbit area was occupted with
ham sto res, there were a few manufac turers such as Ten-Tee,
Kenwood, etc., seen here.

The Birminqttemtest was indoors this year in mid-May and
brought a nice turnout. About halt of the displays were tn the flea
market area, seen here.

impact of various new systems,
and before we knew it, the
rest aurant was clo sing and we
had to come back to th e real
world .

The next morning, Sherry and
I headed for Los Angeles, the n
on to Atl anta for a short ap­
pointm ent there, staying for the
fir st ti me at t he Omni. You can

West for dinner. All three of
them are so full of ideas th at
even a few min utes with them
is exhil lratlng. One of th e
delights of both the ham and
com puter busi ness is that ta lk­
ing business is fun. We talked
over new product ideas, adver­
t isin g approaches , poss ible
ways for the market to go, the

tlon that manufactur ers would
have to subm it equipment for
OST evaluat ion for pur ity of
signals before ads can be run in
QST. If QST would ask, the in­
dustry would proba bly bend
over backwards, but no one
likes to be commanded.

From Atlanta, we headed for
Anahe im and t he National
Computer Conference (NeG).
Some 40,000 peop le gat hered
to see the latest in computers
and systems, wit h a separate
exhibi t area for microco m­
puters. Our booth was there, in
the Disneyland Hotel. We were
t here four days and never had
one hour to spare to go next
door and see Disneyland!

The main exhibit for us was
our new soft ware packages .
We' re getti ng geared up to tu rn
out about four new computer
programs a day. These are writ­
ten by Kilo baud readers and we
are just publishing the m and
putting t hem on cassett es for
users. The response to our soft­
wa re was fa ntastic; eve ry
manufacturer was enthusiastic
and my talk at Nee on the sub­
ject was well received.

While in tow n, I had dinner
wit h Pete Hoover K6ZH and
disc ussed the WARe sit uati on
with him. Though the ARRL has
been trying to cover it up, many
influential hams have been
pressurin g it to do something
about the Af rican bloc situa­
t ion. The heads of t he ARRL
Foundat ion tr ied to organize a
fund drive to help wi th thi s, but
Baldwin c ut It off and the
officers of t he Foundati on re­
sig ned in pro test, inc luding
Pete. Pete is the son of Herbert
Hoover, Jr., past president of
the ARRL, by the way.

One of the large publishin g
fi rms also took us to di nner,
wanti ng to buy out the maga­
zines. That 's ego-grat if ying to
hear, even though I can't thi nk
of any reaso n to sel l. With our
computer software plans about
to dwarf the magazin es in
sales, t his is not a good time to
think about selli ng, even if I
was of that mind . I enjoy pub­
lishing too much to change.

From Ana heim, we made a
qui ck trip to San Francisco to
vis it Lomac and tal k with John
Peers, a most enthus iastic and
intelli gent chap. We sat down
and found his Adam computer
a deli ght to program, so much
easier than anything else we've
tried -a dream. From there we
checked out some high speed
cassette duplicating equipment
- should cost about $200,000
for what we need- and then off
to dinner with Bill Godbout ,
Geo rg e Mo rrow , and Bo b
Mullen. What a fantast ic trio!

When Godbout throws a din­
ner for fr iends, he does it f irst
class . . . compl ete wit h a fli ght
in his plane for a half hour or so,
then a long taxi ride to Mark

sein set up ham comm unica­
t ions even though his country
was involved in a civ il war. This
never would have been permi t­
ted on an individual bas is .. .
too much chance for enemies
to use the radios for fighting
again st the government. But
the setting up of cl ub sta tions
for the youths gave enough
control of the sit uat ion so there
was no worry. The same hold s
true for most small nati ons­
cl ub stat ions are okay, per­
so na l co mmunic at ions , no
way. Put it this way . . . how
many personal stat ions have
you co ntacted in Russia? The
chances are that, wit h very few
exce ptions, you've worked only
club stat ions.

After talki ng with the hams
at the ITU and making an hour
tape of some of the more impor­
tant aspects of the interviews
to be played to ARMA at At lan­
ta, we drove off to Luzern, one
of the most beautifu l of Swiss
cities. The next day we drove on
to Liechtenstein for lunch, a
quick drive through Austria and
Germany to make it four cou n­
tries in one day, then back to
zuncn.

The next day we flew back to
the U.S. and, after one day at
home, grabbed our suitcases
and were off to At lanta for the
ARMA meetin g and the At lanta
Hamf est-Computerfest.

I ' ve co ve re d the AR MA
meetin g pr ett y we l l . Th e
ham fest was exce ll en t , as
usual. I had a good audience
for my ta lks on compute r soft ­
ware and the state of mic rocom­
puters today, and for my talk on
WARe and the African sit ua­
tion . I would appreciate getti ng
a tape of the ARRL forum on
Sunday , for I understand that,
whi le most of the meeti ng was
devoted to a crit ique of OST
covers , j ust at th e end Eaton
got up and said that the manu­
fac turers were go ing to send a
trade mission to Afr ica to try
and develop a market for ham
gear ther e. I think the innu endo
was that thi s would t hen stop
th e Afr ica ns from build ing
equipment just as the indust ry
has stopped buildinq here. This
is an old ant i-manufacturer line
from the ARRL and is a crock .
Hams are build ing more than
ever before in history; you have
but to look at the dozens of
pages of parts ads in 73 to
know what t he real story is, and
then compare t hat with the
parts advertisi ng from any
period in t he past.

It sure looks to me as if OST
is afra id to let t he manufac­
turers get togeth er and fo rm an
organizat ion and will do what
they can to torpedo the effort.
The manufacturers made OST
eat cro w on their demand that
ham gear only be sold to hams,
and more crow is on the menu
afte r the recent OST proclarna-
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bet I'll be gett ing to the Atlanta
Omni as oft en as I can. It's no
w onde r that Und er g ro u nd
Atlanta has been hurting . They
have the same type of enter­
ta inment in the Omni , but
without the junk. We're both
Frogurt fans and , sure enough,
the Omn i had a Frogur t stand
. .. and several restaurants . . .
and a fud ge sto re (why does
one pound of fudge help me put
on f ive pounds of weight?) .
love thei r orange tudqe a
McDona ld 's (I li ke their break­
fasts) .. . etc.

The next morning we were off
again to Puerto Rico . We only
had a couple hours bet ween
planes, so we caught a taxi to
town and went to EI Morro, the
fort co mmanding the ent rance
to the harbor. Then we f lew
dow n to Mart inique fo r th ree
days of rest and recup erati on.
Again we were on an East ern
spec ial fare tour which costs
less t han the round trip to
Ca li fo rn ia . The is lands are
packed all summer as a resul t
o f this new Eastern fare . . .
what a great idea that turned
out to be ... and the Eastern
planes are packed, too .

Martinique is beautifu l, but
there must be a rul e against the
natives smiling. Everywhere we
went, the natives were dour. In
the rest aurants, they did th eir
job but cas t gloom everywhere
they went. The pri ces in Mar­
ti n iqu e, like St. Martin and
Paris, were horrendous. Four
dolla rs for a breakfast wit h two
cups of coff ee and a couple
rolls, a pat of butter, and a dab
of jam . It s u re makes
McDonald 's look good. At leas t
in Pari s, you could go to
McDona ld 's . . . two of them on
the Champs-Elysees ,

As usu al, I had ordered a
Budget rental ca r to be wa iti ng
for me. I had a bit of a hassle
getti ng th e car, and then when I
sta rted to drive off, I found it
was al mos t out of gas ! Ugh. We
had about two francs of French
money, 50 I had to pay for gas
with American money, it being
Sunday night and there being
no banks open . The gas station
ripped me off fo r half the
regul ar exchange rate, bless
'em.

The hot el was about 20 miles
from th e airport and the route
signs were minimal , so I drove
through the blac kest night I've
seen in a long time, nursi ng a
very crummy Fiat car along.
The lig ht swi tch pane l was
hang ing out of the dashboard
by its wire s, and the rest o f the
car was not in much better
shape. Just as we got to one of
the darkest places, a tire let
loose. I was st ill dressed in nice
clo thes, the temperatu re was
around 85 °, and I had not th e
slig htest idea where to f ind the
spare tire, the jac k, or the tools.

Luc kil y, I had a fl ashlight
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with me. Am 1glad I carry that!
It's part of my kit . .. camera,
spa re len s, f i lm , cas set te
record er, battery, and a coupl e
games to play on plane s, suc h
as Bogg le and Cribbage. Also
the flashlight. I found the tool
kit , but the jack was a bit more
dif f icult to locate . . . f inally
fo und it up under the front
hood , along with the spare tire.
The spa re looked as if it wo uld
give out shortly, too.

Much to my amazement, a
nati ve stopped his car and of ­
fered to help. I was organized
by th is time, but he did help out
and gave confidence. We got
the t ire change d in short ord er
and I continued on to the hot el.

The ne xt morning, I dis­
covered a Budget office righ t
across fro m the hot el, so I went
on over and asked them to f ix
the ti re. No, I'd have to tak e the
car back to the airport where I
rented it. I looked at the spare,
which never wou ld have made it
that far, and got up a head of
steam. I got out my camera and
took a picture of the spare ti re,
the car, and then t ried to take a
picture of the gal who was giv­
ing me the hard time. This
changed thing s. She wanted to
know what the pic tures were
for and I announced th at I was a
journal ist and knew when I had
the maki ngs of a story. She
quickly po inte d to ano t he r
nearby car and sa id I cou ld ex­
change my ja lopy fo r that one,
even though it should rent for
more. It was a slig htl y better
Fiat , so I sai d okay. I hate hav­
ing to rattle my magazine at
people, but darnrn lt , I sure don 't
like bein g vic t im ized.

Something similar happened
the next day. East ern had
inc lu ded a prepaid tour o f
Ma rt i n iq ue in ou r f are. I
checked with the hotel and
asked about it. They pointed
across the street to a tour of­
fice. I went there and asked
about the tour, showing them
my co upons. They set it up for
the next morning .

Sherry and I arr ived for the
tour on time, got into the taxi
provided, and we set off . The
dr iver went about a qua rter mi le
and stopped, asking what we
wanted to see. I sa id we were
supposed to get a tour of Mar­
tinique and he said, oh no, that
those tou rs left only f rom the
capita l, Fort de France, and
that we should have taken the
ferry acro ss the bay and met
him there. Oh, he could drive us
up to For t de France, but that
would be $14 extra. Beginning
to suspec t fou l play, I asked to
be returned to the tour oHice.

At the office, I went back over
the scen ario and asked why I
had sudde nly been presented
with a bill for $14 for a to ur
which was supposed ly prepai d.
They sud denly had tr ou bl e
speaking English .. . perhaps

someth ing could be arranged
for tomorrow fro m Fo rt de
Fran ce, the y suggested? I said
no, we're goi ng to Dallas to mor­
row. I said that th is had all the
appearan ce of taking advan­
tage of tourists and, as a jour­
na li st , 1 fo un d t h i s most
fascinat ing. They then decided
th at the taxi would take us on
the tour of t he island without
our payin g the $14. I'd lost a lot
of inte rest in the deal, but even­
tuall y they wheedled me in to
going . I'm glad I did, for it was a
fantastic drive, even though the
driver sulked the whole time.

If you have a chance to get to
Martin ique, I wou ld recorn ­
mend that yo u be sure to take
thi s dr ive up through the rain
fo rest and back down t he
coast , stopping off at St. Pierre,
which used to be the capital of
th e island. We did see one inte r­
esting thing during the trip in
addition to the fant asti c beau­
ty, and tha t was an old jalopy
stopped at a bend in the road
where a pipe came out o f the
side of a hil l. Two people were
there fill ing some plast ic bot ­
tles with water. We could see
the blue and orange labels on
the bott les and I said I'd bet
that they were goi ng to sell the
wate r.

That evening, back at the
hot el , Sherry ordered her usual
Perri er wate r . . . all out, but we
have some good local mineral
water. They bro ught out one of
the same bott les we'd seen be­
ing f ill ed. It tas ted exactly like
wat er. Quite a business at $1 a
bottle .

There were three restaurants
right next to bur hotel , the'"Del
La Mar ina, one Chinese and
two French . On the mineral
water ep iso de evenin g, we
picked t he Brasser ie Res­
tauran t and pre sent ed .out ­
selves for dinner. The wo man
seati ng peop le ignored us for a
wh ile and then pointed across
the room at an empty table and
went on about other busin ess.
Afte r fiftee n minutes , a
waitress stopped and asked
what we wanted to dr ink . This
resu lted in _the Mart inique
water bottle. A half hour lat er,
we st i ll had had no furth er at­
tention , not even any bread. We
gave up and left , go ing next
do or t o anot he r restaurant
where we were served prompt­
ly, if unsmili ngly. What a bun ch
of unhappy peoplel

The hote l room was spartan ,
but comfo rtable, and had a
kit chenette , complete with
refrig erator . And righ t next
door was a small gro cery store ,
so w e e njoy ed bananas ,
coconuts , ripe pineapples,
cheese, and lots o f Perrier
wa ter.

Since we only had a three­
day visit sand wiched in be­
twe en shows, 1didn't take a rig
alo ng. Licenses are not diffi -

cult to get there and I think the
next t rip will see a rig under one
arm.

DALLAS
East ern picked us up on

schedule, stopped by St. Mart in
for a few mo re passengers, and
the n took us to San Juan for a
plane change. We had to go
through a custo ms inspection
here and that was frust rat ing.
We had two hours between
planes and we spe nt one soli d
hour on line at c ust o ms ,
watching a woman go through
every square inch of every
piece of luggage of every per­
son on th e line. It seemed to
take forever.

Since we had bought abso­
lute ly noth ing, no t even a
po st c ard, she was a lit tle
speedier in go ing thro ugh our
six pieces of luggage. Martin­
iqu e prices are not much dif­
ferent fro m Pari s prices, an
effect ive economy measure fo r
us. I needed sho es badly, but at
$75 a pa ir for $25 shoes?
Phooey.

The Eastern route from San
Ju an to Dallas went to Miami,
At lan t a, and th en Da llas.
Naturally, the plan e broke in
Miami and our flight wo uld be
delayed an hour . We had a one­
hour wait at Atlanta sc heduled,
so this meant we would lose
t hat connect ion. A little look at
th e fli ght sc hedu le showe d a
plane leavi ng later going direct
to Dalla s trorc.M tamt, arriving a
Iew mi nutes afte r our originally
sched uled fl ight. We changed
. . . and hoped for the best on
the luggage.

The best was not to be.
An hour after we arrived in

Dall as, a plane came in bri nq ­
ing two of my three bags . The
third bag was located a couple
days later, having detoured to
Chi cago for som e obsc ure rea­
so n. Natu rall y this was the bag
wit h my clo thes , so I had to
rush out and buy a new sui t to
use at the show . I was sched­
uled fo r two performances, one
on-computer software and the
other on WA RC.

We'd sh ipped a couple of
suitc ases and four boxes of
stuff from Los Angeles to
Dall as, hopi ng to pass up tak­
ing all that to Mart iniq ue. The
suitcases were wai t ing for us
(with subscript ion blank s), but
no boxes . Eventuall y, we did
f ind th ree of t he four boxes
. .. th ey 'd been shipped to
Atlanta ... and got them back
in time for the show. Between
the boxes and the miss ing suit­
case, we spent many hours and
bucks on phone call s.

RENTAL CAR RIPOFF?
Budget pulled a st unt on me

at Atlanta that bugged me. I've
been usin g 'em for yea rs and

Continued on page 162
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MEM PHIS, TEN NESSEE

NO MONKEY BUSINESS!
(A) Complete Service Facil ities
(B) Good Deals on mo st Brands
(C) Shipping within 24 Hou rs
(D) A ll inqu iries handl ed by Active Hams wit h

ove r 20 years ex perience in ham rad io
CALL TOLL FREE

1-800-238-6168
IN TENNESSEE, CALL 901·4524 276

MONDA Y - SA TURDAY 8:30-5:30
FOR YOUR SPECIAL.

Writ e: 3202 Summe r Ave., Memphis, Tennessee 38112

BY POPULAR DEMAND - we are co nt inu ing to o f fer with
.\.i.I.Ah any purchase of $99 or mor e from ad or f lye r, a

t
~'e:C~e Fair child Clock Module FCS-8100 A (sugg estedy reta i l price o f $ 20) .

look at these Summer Specials
COMPLETE KITS: CO NSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAKE YOUR COUNTER COMP LETE. HAL·600A 7-DIGIT COUNT ER WITH FRE­
QUENCY RANGE OF ZERO TO 600 M Hz. FEATURES TWO INPUTS: ONE FOR
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY; AUTOMATIC ZERO
SUPPRESSION. TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10
SEC GATE AVAILABLE. ACCURACY :t .001%, UTILIZES 10-MHz CRYSTAL 5
PPM.
COM PLETE KIT ~ $129
HA L-3 0 0 A 7-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 300
MHz. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AND ONE FOR
HIGH FREQU ENCY; AUTOMAT IC ZERO SUPPRESSION. TIME BASE IS 1,OSEC
OR .1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILA BLE. ACCURACY
:!: .001%, UTILIZES 10·MHz CRYSTAL 5 PPM.
COMPLETE KIT ~. . . . . $109
H AL· 5 0 A 8·DlGIT COUNTER WITH FREQUENCY RANG E OF ZERO TO 50
MH z OR BETTER. AUTOMATIC DECIMAL POI NT, ZERO SUPPRESSION UPON
DEMAN D. FEATURES TWO INPUTS: ONE FOR LOW FREQUE NCY IN PUT, AND
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTRONI X
PRE·SCALER FOR WHICH PROVISIONS HAV E ALR EADY BEEN MADE. 1.0
~~~s~~~5'~p~EC TIME GATES. ACCURACY , :t .001%. UTILIZES 10-MHz

COM PLETE KIT ~ $109
ATT ENTION RA DIO CLUBS For club or group projects, request FREE intor­
mat ion about our DlSCOUNTSon any of the HAL·TRONIX kits . Discounts rang e
f rom 10·25%, depending upon Hie Quantity needed.
We are experienced in supplying kits in volume Quantities to schools ,
raboratones , c lubs, and common-interest groups . Nobody beals HA L-TRONIX
Quality and pric e. Just lr y us and see for yourself

'--..

. $14.95

Remember Our
45th

Anniversary

FROM
HAL-TRONIX

DELUXE 1 2·BUTTO~ TOUCHTONE ENCQPER KIT utiliz ing th e new leM 7206
chip. Prov ides both VISUAL AND AUDIO indic at ions ! Comes With Its own two­
to ne anodized alum inum cabine t . Measures only 2 3/4 x 33/4". Complete with
Touch-Tone pad, boa rd, crystal, ch ip and all necessary components to finish
the k it.
PRICED AT ~. ~29 . 95

For those who wish to mount the encoder in a hand·held unit, the PC boa rd
meas ures only 9116" x 1 3/4" . This pa rtial kit wit h PC board, crysta l, chip and
components.
PRICED AT..

SHIPPING INFORMA TION
ORDERS OVER $15.00 WI LL BE SHIPPED POSTPAID EXCEPT ON ITEMS
WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN
$15.00 PLEASE INCLUDE ADDITION AL $1.00 FOR HAN DLI NG AN D MAILING
CHA RGES. SEND SASE FOR FREE FLYER.

SPECIAL OFFER-While the y last
FND ·70 Common cat hod e readout s direct replac ement for
the FN D-359 sa me pin-out.

10 unit s (.40¢)- 10/ 4.00
100 units (.35¢)- 1001 35.00
500 unit s (.30¢)- 500/150.00

1000 units (.25¢)- 10001250.00

PRE-SCAL ER KIT S
HAL 3 0 0 PRE• •• •• • •• •• • •• ••• , •• • , ., • • , ••• , ••• • • •• . • •• $ 19.9 5

(Pre-drilled GlO board and all components)
HAL 300 AJPRE.• •• • •• ••• • •• • • • • • •• •• • •• • • •••• , ., • • •• • $ 29.95

{Same as abo ve with preamp)
HAL 6 0 0 f RE.• •• • • •• ••••• •••• • •• •• •• • . • • •• ••• • • • • •• •• $3 4 .95

(Pre-dril led Gl0 board and all components)
HAL 600 A/PRE• • •• • • • •• •• • • • • • • •• ••• • ••• • • • • • ••• ••• •• $3 9.95

(Same as above bUI with preamp)

HAL-TRONIX H24

P. O. BOX 1101
SOUTHGATE, MICH. 48195

PHONE (31 3) 285·1762

COliC",/,
------" ' . :- "

...~ ~ . -
'"HA L" HAROlD C. NOWLAND

W8ZXH

OPEN HOUSE AT EVANS
Rt. 3A Bow Junction

TRADE SHOW AT N.H . HWY HOTEL
Exit 14 off 1-93-Shuttle Bus Service­

Parking at Hwy Hotel

OPEN HOUSE and TRADE SHOW
Two days-Sept. 15 & 16 1978

Hours: 9 AM to 4:30 PM

• Concord: PO Box 8931Concord NH 033011224·9961
• Nash ua: 3 Progress Ave .!NaShua NH 030601882·2761
• Portsmouth: 100Coakley Rd .lPort smou th NH 03801/431·5570
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Buddy,
Va Got A Match?
-build one L of a matcher

WiUiam Vissers K4KI
1245 S. Orlando Ave.
Cocoa Beach FL 32931

A ltho ugh the t -networ k
is theor etic ally capab le

of match ing any tw o imp ed­
ances, ma ny amateurs have
encountered problem s in its
use. The diff icult ies are often
twofold. The firs t is a failu re
to fully appreciate ex act ly
how t he networ k wants to
wor k fo r various load co ndi­
t ions. And, secondly, the size
of the variabl e capaci tor re·
quired often reac hes values
t hat are genera lly unobta in­
ab le. However, both of th ese
prob lems are ver y eas ily ove r­
come. The first can be sur­
mounted by a fu ndamental
review of matching principles.
And the second obstacle can
be readiIy overcome by a
simp le design cha nge that
a llows a sma ll variable capaci­
tor to be used where form er ly
a large one would have been
required.

An exper imental bread­
board unit has bee n success­
fu lly used here at K4K I. It
was ec ono mica l and simple to
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bui ld and also is easy to use.
T he basic L-un it, a simple
swit ching circu it, and a smal l
f ixed inductance allow full
matching capability to be
read ily realiz ed o n all bands
from 10 throu gh 80 meters.

Mathematics

Unfortunately, I'm going
to ha ve to kee p the rnat he­
matics really simple because
of some thing t ha t happened
to me many years ago a t t he
littl e two-roo m school where
I sta rt ed my educatio n. O ne
day , th e teacher asked me,
"W illie, if I ta ke three apples
from eight apples, how man y
a pples do I have?" Well,
nat urally, I to ld her that, if
she too k three ap ples , she 'd
have three apples. The ex­
press ion o n her face somehow
indicat ed that th is wasn 't th e
answer she expected. So she
star ted to explain that when
she said she too k t hree
apples, she reall y did n't have
t hree apples, but, jus t as we
were getting into it, the recess
be ll rang. Well, when we go t
back to our mat h c lass the
nex t day, o ur teacher must
have fo rgo tten a ll abo ut it, as
she didn 't ask me aga in, and
that's why I neve r did get

into higher ma th. But the
lac k of it has actua lly been a
blessing, beca use it really
helps yo u understand t hings
by keeping them simple. And
yo u ' ll be surprised how
simple the understand ing of
t he L match ing unit rea lly is.........
The Basic L- Unit

The easiest way to und er,
sta nd the bas ic L-unit will be
by th e calculat ion of r an
actual num erical e xample,
combined with a set of tables
that show networ k va lues and
conf igurations fo r a range of
loa d s r ep r e se n tat ive of
var io us antenna impedances.
I' ll sta rt by calculat ing ne t­
wo r k values required to
match a pur e resistive load to
th e tr ansmitter. And th en
later, I' ll make the load a
combinatio n of resista nc e and
reactance. Finally, I' ll sho w
how, wit h the addit ion of a
small f ixed inductance , yo u
ca n redu ce the size of t he
variable capaci to r required.

As almost a ll tr ansmitters
nowada ys have a fifty-Ohm
o ut put, I' ll use th at as a basic '
reference, Fo r the numeri cal
example, let 's say the load is
t hir ty Ohms of resist ance .
Yo u can say that yo u are

mat chi ng t he high fif ty-Ohm
ou t put resist ance of t he trans­
mitter to a low resist ance,
which means yo u are match­
ing fro m h igh. to lo w. Th is
concept is imp ortant, as t he
bas ic equations are given in
t erm s of high and low. T he
tran smitter, the L-net work,
a nd t he 30-0hm lo ad are
shown in Fig. 1. The net work
is made up of a"series and a
shunt arm . For matching a
resistive o utput to a resist ive
load , one of the ar ms has to
be inductive, while th e o t her
arm has to be capacit ive. T he
equations used for calc ula ti ng
th e' reactance of th e series
and shunt arms when th e load
is a pure resistan ce are as
fo llo ws :

X in Ohms of series arm =

v'(low ){high - lo w)

X in Ohms of shu nt arm =
(high) v' (low )! (high - low)

Substituti ng in the numeri­
cal values , we ob ta in:

X series = v'(30 ) (50 - 30)
= v'600 = 24.5 Ohms

X shunt =

(50) v'(30)!(50 - 30)
=50 .".rr:s=61 .2 Ohms.

As yo u will, fo r purposes
of illustrat ion, want to add or
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Canceling Capacitiv~_ . Reac­
tance
- - If yo u inspec t the tables,
you find that the value of
capacitance needed using t he
most desirable configuratio ns
to match the range of loads is
693 picofa rads. Well, this is
sure a good-sized capacitor,
and that kind is about as
scarce as hen's teeth and
twice as expensive. This value
of capacitance is equivalent
to a react ance of -j 61.2
Ohms, and you need th is
value of reactance to obtain a
prope r matc h. Is there any

+j!iO

+j2 5. 5
I OB~H

- j 6 1.2

__1"'"

Table 7. Fifty Ohms to low-impedance loads.
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calculating the values of the into a resistive load plus
L-uni t, it would be possible simple series-parallel equa­
to further calculate th e values tions when the loads shown
of the series and shunt arms are com plex impedances .
for qui te a variety of loads. Table 2 shows that you
But let 's not do this for can also match the tra ns-
several reasons. · First, very rnitt er into a higher irnped-
few amat eurs actually have rf ance t han 50 Ohms. But , in
bridges that let them know that case, the series arm of
th eir exact values of resis- the networ k is on th e t rans-
tance and reac tan ce of their mitting side rathe r tha n the
ante nna. Secondly , as you load side of th e circu it. This
already understand the basics t ra nsformat ion is read ily
of the calculations involved, made by switch SW1 of the
and, as a picture- is worth a .. -(rnal circu it.
thousand math symbo ls, it
was believed that a set of
tables showing values of reac­
tances, capacit y, and induc--­
tance for a range of loads
generally encounter ed would
be preferable to a lo t of
add it ional math . And, lastly,
by seeing the actual values of
induct ance and capaci ty re­
qu ired, it will be easy to
understand why the switches
in the final circuit are needed
to o btain the most desired
configura t ion. Th e calcu la­
tions used in maki ng up the
charts were based upon the
basic equat io ns for matching

Fig. 2. The tota l indu ctance in the series arm is 7.04 ulJ +2. 72
uH = 3.76 uH. The total reactance in the series arm is +j 74.5
Ohms.

Complex Impedan ce Loads
Now that th e values of th e

networ k for a resistive load of
30 Ohms have been calcu­
lated, let 's assume that the
load has changed to the o ne
shown in Fig. 2. Here, the
resistance is still 30 Ohm s,
but there is also a capaci tive
reactance of -j 50 Oh ms. If
you look at Fig. 2, yo u see
t hat the shun t capaci ty is still
693 picofarads. And yo u also
see that the +j 24.5 Ohms is
st ill used. These values just
mentioned are basic in match­
ing to the 30 Ohms of resis­
ta nce. But, if somehow you
could add an addit io nal reac­
tance of +j 50 Ohm s in
the series arm, it could be
used to cancel a ut the -j 50
Ohms in the load . And you
see that the tota l indu ctive
reactance needed in the series
arm is no thing more than (+j
24.5) + (+j 50), which equals
+j 74.5 Oh ms. This total
inductance calculates out to
be 3.16 microhenries. As
these two inductances can be
combined into one, the fina l
net work will be that sho wn in
Table 1(d). So yo u see that
the Lnet wc rk can be used to
mat ch a compl ex impedance.

Now know ing t he basics of

calcula te the values of Land
C in Table 1(b), yo u find
them to be LuH = 2.6 micro­
henries, and CpF = 1732
picofarads. The values are
shown in Table 1(b), also. It
is seen that the co nfiguration
of Table 1(a) is most desir­
able, as you requir e o nly 693
picofarads, as compared to
17 32 picofarads, as in Table
1(b). It sho uld be no ted that
either configurat ion will give
a 50-Ohm match to the trans­
mitter. Switch SW2 will allow
either co nfigura tio n to be
selected as desired in the final
circuit.

(2 rr)(FMHz)

24.5
=

(2)(3.1416)(3 .75)

subtract reactances and also
show whether a reactance is
inductive or capacitive, yo u
can use the sta ndard notat ion
t hat indu ctive reactance is +j
and capacit ive reactance is -j.

So Fig. 1 shows the indu c­
t ive reactance as +j 24.5
Ohms and the capacit ive reac­
tance as -i 61.2 Ohms. With
these values, yo u would find
th at the impedance loo king in
at ter minals A and B is
exac tly 50 Oh ms resistance.

There is, however, one
other thing to do, and th at is
to translat e the values of reac­
tance into actual values of
inducta nce and capacitance.
In the two fo llowing equa­
tions, the term freque ncy will
occ ur, so I chose the value of
3.75 MHz, the center of the
80 meter band, as th e refer­
ence for all further work.
Na turally, the values of
indu ctance and capacitance
can be calculated for any
freq uency desired.

C - 1,00 0,000
pF - (2 rr)(FMHz)(Xcl

= 1,000,000
(2)(3. 1416)(3.75)(61.2)

= 693 picofarads

:: 1.04 microhenr ies

At this point, it would be
well to ask why the configur­
ation of Fig. 1 was used in
the L-networ k. It can best be
understood by loo king at
Table 1(b) and again calc u­
lating the values of X j and
Xc and th en finding the
actu al values of Land C. Th e
values of shunt and ser ies
r eactance have the same
num erical values as pre­
viously. However, if you
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Fig. 4. Lo w-capacity L-type antenna matching network. LI - 0-12 uH rotary inductor; L2 ­
I I turns # 12 enam el, space-wound 2-5f8-inch diameter, 1-3f4-inch lonq, tapped at the 4 th turn,
fixed inductor; C - 0-200 pF variable capacitor; S WI, S W2 - DPDT toggle switch; S W3 ­
DPS T toggle switch with center-open position; J " J2 - coaxial connector, chassis ty pe.

Table 2. Fifty Ohms to high-impedance loads.
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Fig. 3. l-matchinq unit.

Switch SWl reverses the
inpu t and ou t put as req uired
to match into a high or lo w
im ped an ce. Switch SW2
allo ws the inductive reac tance
and capacat ive reactance to
be switched from series to
shunt to effect a proper
match , as needed.

Althou gh the networ k was
designed to provide maxi­
mum flexibility, my person al
exp erience has been that, in
many cases, the feed line can
be adjusted for a 1 :1 swr over
an ent ire band wit ho ut any
switching at al l being neces­
sary. Ho wever, this depends
upo n the ' c-haracteristics of
the anten na being used. My
design uses a 20 D- picofarad
variable donate d by K4YS,
our president of the Indian
River Amateur Radio Club,
who was very much inter­
ested in th e pro ject But, if a
larger-sized capacitor is avail­
able, it ca n be used. In that
case, you may want to ma ke
the fixed coil so mewhat
smaller. The D- 12 uH variable
rotary inductor was p icked
up'" at a ham conven tion.
Apparent ly, it came out of a
piece of surplus equipment
(pro bably a BC375 or 191
tu ning un it).

There is no reaso n why a
ta pped coil with a rotary
switch could not be used
instead of the variable rotary
inductor I used. Th e rotary
indu ctor does have an advan­
tage in that the exact reac­
ta nce can be cranked in as
desired. However, a properly
designed tapped co il instead
will allow yo u to get you r swr
dow n to a lo w level. In build­
ing the unit, th e genera l pre­
caut io n of keep ing leads short

2 00pF
Vil.RI il.BLE

f i XED
l 'l OUCTO R
6.4 ,,"

The Final Circuit

Th e co mpleted circui t is
shown in Fig. 4. As the
amo unt of capacity required
beco mes less with an-increase
in frequ ency, it was found
t hat the fix ed inductance was
not required o n the 10 , 15,
and 20 meter band s and
sho uld be sho rte d out. As the
amo unt of f ixed ind uctance
requ ired is less on 40 meters
t han o n 80 meters, a tap is
used o n the co il to reduce the
inductance. All of these
necessary switching f unctio ns
are acco mplished with switch
SW3, a DPST with a capa­
bility of being left in the
center posit ion when th e unit
is used on 80 m.

"'
F ANTE N NA

actually th ink that yo u have a
693-picofarad capacito r in
the circuit. There is no lon ger
the need to wistfully wish for
a large ex pensive varia ble
ca pac it or when a small
readily available one will do
the tr ick. The basic matching
circuit described is sho wn in
Fig. 3.

,.,
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0-200~F

CAPACIT I VE
GROUNO

So a little bit of "m agical
math" shows that, by using a
fixed ind uctance in series
with the 200-picofa rad ca­
pacitor, yo u ma ke the circu it

= 6.4 microhenr ies.

(2){3.1416)(3 .75)

Lfixed uH =

151

= -j 212.2 Ohms.
Now, if yo u put an indu c­

t ive react ance of +j 151 Ohms
in series wit t) the 200- pico­
fara d capaci tor with a reac­
tance of -j 212.2, yo u will
find the net result is -j 61.2
Ohms. This is the exact reac­
tance needed for the series
arm when a 69 3 pF capacitor
is requ ired. The value of fixed
ind uctance is ca lculated as:

ccw-z

(2)( 3.1416)(3.75)(200)

other way to ob tain a reac­
tance of -j 61. 2 Ohms with­
out using such a large capaci­
tor? Sure, and a bit of math
no more d ifficu lt than sub­
tra ction will sho w you ho w
to do it. Well, actu ally a bit
of subtra cti on plus a small
f ixed indu ctance. And it 's so
easy that , at times, I feel a bit
guilty at fool ing th e L-net­
wor k that way, but it wor ks
and saves buying an expensive
large capacito r where a small
o ne will d o the job.

Assume yo u o nly have a
200-picofa rad variable avail­
able to use in th e matching
unit. Using the eq uation for
reactance, you fin d tha t :

X200 pF =

1,000,000

"'
TRA NS M IT T E R~

l NOUC T IV E
GRO UN O
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is to be o bserved. But this is
not difficu lt to do. By placing
switch SWl between the
inpu t and o utput coax con­
nec tors, the leads can be kept
qui te short. Pro per placement
of the other two switches will
keep the remaining leads to a
reasonable length. Th ere were
no curr ent loops o bserved
caused by stray capacity. A
bit of ex perimenting with the
size of the fixed coil may be
desirab le to insure the best
tu n ing for the variable
capacitor you use.

Th ere are und oubtedly a
nu mber of pu rist s who will
thro w up their hands in
horror for whate ver variety of
reasons they may conjureup.
It will be fo und th at because
the 200-picofa rad capacitor
actually thin ks it 's a 693­
picofarad one, tha t the tuning
may be a bit sharper, but that
is no prob lem at all. It can be
argued that the rf voltage
ac ross t he 200-p icofarad
capacitor will be a bit h igher
th an that of th e capac ito r in a
conventio nal networ k. This is

true, bu t I have been unab le
to indu ce any kind of arcing
across the capaci tor pla tes, no
matte r ho w much I twidd le
the knobs . It ca n also be said
that , if the fixed indu ctance
is large eno ugh, it will be
possible to develo p a series
reso nant circuit with the
fixed inductance and capaci­
to r. This is t rue, but yo u just
d on' t make the coil th at
large.

Although I was ab le to
o bta in th e parts fo r the un it
rat her inexpensively, even if

new compo nents are used,
the price will st ill be quite
low.

A lot of the fun was in
develo ping the metho d used
and genera ting the tables in
which an easy quick under­
standing of how the basic
L-un it works can be obtained.
The knowledge of how the
Lun it wor ks is a valuable
additio n to any amateur 's
techn ical sto re of informa­
t ion . And so a bit of " magical
math" proved to be a lot of
fun and practical , too . •

DDVETRDN FOR THE HAM
A BELT BUCKLE

rrcm ThE CO LORADO SILVIR CO

AP P ROX. S I ZE 2i x 3 i I NCHE S
CAST IN SOLID BRONZE

ElVGRAVED WI11I CARE
Thi s buckle can be your s f or only
$12 .50 , pl us $1 . 00 f or postage .

COLORAQO SILVER CO., DEPT. H
P . O.BOX' 1755, ASPEN , CO. 61611

COLO . RES. ~D D 3 ~

DIP RELAY

~SPST 5 vDC coil. Contact s
10 VA et ,SA 51.00 ea .

8 CONDUCTOR CORD
6lf:z feet long . extra flexible with strain relief
at on e e nd , ~2 0 0 . SOc ea•. 10/ $.4..00

COMPUTER GRADE LYTICS
1000 Mfd 50 vOC S .8S r;iiIt2000 Mfd 50 vDC 1.25
8000 Mfd 25 vDC $2.25

23000 Mfd 15 vDC 2.S0

MOLEX IC l_
SOCKET PINS
8OC/ 100 $7.50/ 1000

All me rc ha nd ise 100% g ua ranteed . Please
incl ude postag e with YOur orde r.

Wri te for FREEC atalogue , CHICAGOLAND-
Our Store O pe n Dail y at 10:00 A.M.

R.W. ELECTRONICS, INC.
320 3 North Western A ven ue

C hrcaqo, IllInOIS606 18

312 248 2480

MPC-IOOOR/­
TSR-SOO
Dual UART Regeneration,
Speed Conversion, 200
Char. Memory, Word cer­
rection & DIG ITAL
Autostart

Amateur Net: $895.00'

MPC·IOOOCR
Signal Regeneration &
Speed Conversion

Amateur Net: $645.00

MPC·IOOOC
Multipath Correction
ln-Band Diversity &
AFSK Tone Keyer

Amateur Net: $545.00

627 FREMONT AVENUE
(P. O. BOX 267)
SOUTH PASADENA, CA. 91030

023

The Mpc·1000R/TSR·5OQ provides Preloadin g and Recirculation of the 200 character
FIFO Memory , a keyboard-controlled Word Correction ci rcui t, Var iable Character
Rate, Tee Dee Inhibit, Blank/lTRS Diddle, a Triple Tone-Pair AFSK Tone Keyer and a
Character Recognition/Speed Determination DIGITAL (DAS-I00) Autostart mode.

* The Mpc·1000R is also available wit hout a TSR assembly and functions as a MPC­
1000C wit h a Triple Tone-Pair AFSK Tone Keyer . This "Basle-R" perm its future ex­
pansion with a TSR·100, TSR-200, TSR-200D or TSR-500 by simply l ifting the lid
and plugging in the appropriate TSR assembly: Amateur Net (Basle-R): $595.00

Your QSL wi ll bring complete specif icati ons, or call: 213-682·3705.

•DDVETRDN

A front pan el switch permits internal TSR·200 Signal Regenerator-Speed convert­
er assembly to electronically "gear-shift" between 60, 67, 75 and 100 WPM. All
inc oming and outgoing signa ls are regenerated to less than 0.5% bias distortion.
Also available with DIGITAL Autostart (TSR·200D): Amateur Net: $695.00

Standard features incl ude CONTINUOUSLY tuneable Mark and Space chan nels (1000
Hz to 3200 Hz), Dual Mode (MARK or FSK) Autostart and internal high level neut ral
loop keyer (20 to 60 mI). Both EIA and MIL FSK outputs are provided for d irect
interlace to microprocessor and video terminal peripherals.

-~~-- ,- ~--~
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KENWOOD TS-70OSP
all mode 2m transceiver
Includes SSB, CW, FM, AM ,
Semi-break-in CWo Features:
• Sideto ne mon itor . Dig ital
frequency readout. Recei ver
preamp and ± 600KHz repeater
offse t operat ion within all 2m
repeater subbands including the
new 144.5-145.5 MHz subband
• 10 watts RF ou tput co mplete
with AC & DC powe r supp ly .

729.00 list. Call for qu ote.

KENWOOD Me-50
desk microphone
The MC-5 0 dynamic mike has
been desig ned ex pressly fo r
amateur radi o operation. •
Complete with PTT & LOCK
switches . Easy co nversi on
from HI to LOW impedance
• Unidirectional. Mi ke plug on
coil co rd for instant hook-up to
any Kenwood rig.
39.50 list. Ca ll for qu ote.

KENWOOD
R-599D receiver
The most co mp lete receiver ever
offe red . It is enti rely so lid-st ate,
rel iable and co mpact. . Full
co verage: 10 thru 160 meters,
pi us WWV and CB banda e
Highl y sta ble VFO and osc illato r
for 5 fixed channels . Crystal
filters are built in . Noise
blanker . Squelch ci rcuit, and
mo re.

499.00 list . Call tor qu ote.

KENWOOD
TS-820S transceiver
The NEW Kenwood TS-820S
features a factory installed
digital frequency read out . • 160
th ru 10 meter coverage . Inte ­
gra l IF shift . AF speech pro ­
cesso r . VOX • No ise blanker
• PLL . Built -in 25 KHz
cali brator • CW side tone &
semi- break-in • IF OU T, ATT Y,
& XVT A • Phon e patc h IN and
OUT term ina ls.
1098.00 list. Call for quote .

KENWOOD
T-599D transmitter
T-5990 is so l to- state. except fo r
driver and fi nal stages . Fre­
quency range is 3.5 to 29.7 MHz
• Modes: CW, LSB, USB, AM
and FM • Input power - 8SB:
200 watt s PEP, CW , 160 watt s,
AM : 80 watt s . Highly stable
VFO • a-pore crystal .filt er and
more . ' ~

499.00 list. Call fo r quote.

KENWOOD TR-7400A
2m FM transceiver
Feat ures: • CTC S provisions,
encode and decode • 25 watt
ou tput AF . Solid-state fi nal
stage . LED readout . PLL
gives 800 d iscr ete cha nnels
• Repeater offset ci rc uit • PLL
unlock prot ect ion circuit .
MaS FET.

399.00 list. Call fo r quot e.

Remember, you can call TOLL FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday,

VISA Longs Electronics
MAI L ORDERS: P.O. BO X 11347 BIRMING HAM, AL 35202 • STR EET ADDRE SS: 2808 7TH AV ENUE SOUTH BIRMI NG HAM, ALA BAMA 3523 3
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When you think of.....{.
YAESU ... Call •

1·800·633·3410
~

- --.it..... .i:i.' .;;,;".~. ~'.~ .
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. ~ .! ! !I .- ~ .

YAESU FL-2100B
li near amplifier
The FL-2100B has: • 1200 W
PEP. Input on 80- 10 meters
• Primary voltage change 117 to
234 VAC • Dual meters for plate
cur rent volt age. Adj . SWR
meter . Indi viduall y tuned input
co ils on each band . Drive
requiremen t: 30 to 100 w .
529.00 list. Ca ll for quote.

YAESU YH-55
Headphone set
Comes equ ipped wit h a soft pad
for lon g hours of listeni ng with
maximu m comfort. Compat ib le
with all Yaesu equipment. 8
ohms impedance.

15.00 Call for you rs toda y.

YAESU SP-101PB
speaker/phone patch
Th e SP-101PB features: . A
shaped respons e speaker fro m
300 to 3000 Hz • Built-in hyb rid
phon e pat h wi th individ ual gain
con tro ls • VU meter. Full VOX
op erat ion . Receiver inp ut im­
pedan ce: 4 or 600 ohm • Ou tput
impedance: 600 ohm or high
impedance.

67.00 Call for you rs tod ay.

The NEW FT-7 features: • Fre­
quency coverage : 10 thru 80
meters . Sensit ivit y: 0.5 micro
volts for SIN 20 dB • Emis­
sions: LSB, USB , CW • Input
power: 20 watts DC • Co m­
pletely sol id-sta te, singl e knob
tune-up . 100 KHz cali brato r
built -inw Semi-break-i n wl th '
stoeto oe » Rec eiver o ffset
tuni ng • Extremely co mpact fo r
installation under dashb oard .

549.00 list. Call for quote.

['lEI· =". ", . ~
~ '. •, 5 m~~

-m 111

YAESU FRG-7000
general coverage
receiver
Tr i pl e-c on ver sio n s u pe rhet
receiver ". All so lid -state • Dig i­
tal freq uency display . 24 hr .
dig ital c lock for local and GMT
ti me • Receives 0.25 MHz.-29.9
M Hz . Built- in AC poW'er
supply . Plug in ci rcu it boards.

629.00 list . Ca ll for quote.

YAESU
FP-4 power supply
The FP-4 is designed fo r base
sta tion ope ration of the FT- 7,
FT-227R or similar transceivers.
Provides a DC output of 13.8
volts at 4 amps . Also featu res
over load & sho rt- c ircuit prote c­
tion threshold of 5 amps.

49.95 list. Call for yours today.

Remember. you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM ti l 5:30 PM. Monday thru Friday.

VISA Longs Electronics 1.9

MAI L ORDERS: P.O. BOX 11347 BIRMINGHA M. AL 35202 • ST REET ADDRESS: 2808 7TH AVEN UE SO UT H BIR MING HA M. A LA BAMA 35233
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DENTRON MT-3000A
antenna tuner
The MT-30aDA is Dentron's
ult imate tun er". Tunes 3 coax,
random wi re and balance d feed
system, just select the one.
Handl es in excess of 3KW PEP
• Built- in 50 ohm -25QW dummy
load • Dual watt meters • 3
co re heavy-duty Balun.

349.50 list. Call for qu ote .

DENTRON 160-10AT
super tuner
Balan ced line. coa x cable,
rand om, or long wir e antennas,
the l60-l 0AT will match it - 160
thru 10 meters. Co nt inuous
tuni ng, 1.8-30 me • 3 inputs
• Handles 500 watts DC , 1000
watts PEP. Heavy duty , z-co re
Balun (3W' di a. x 3" H).
Tapped indu ctor #12 ga owir e.

129.50 list. Call for quot e.

DENTRON MT-2000A
antenna tuner
An econ omical, full powe r tuner
designed to handl e virt ua lly any
type of antenn a. Feature s:·

~ Co nt inu ou s tuning 1.9 to 30
MHz. Hand les a full 3 KW PEP
• Fron t panel coax bypas s
switch ing. Built- in 3-c ore
balun. Front panel grounding
switc h. . -

199.50 list. Call for quote .

• Has a tot al leng th of 130 feet
(14 ga ostranded copper) • Cen­
ter fed through 100 ft. of 470
ohm PVC covered balanc ed
transmission l ine . Asse mbly
com plete eTune 10 th ru 160
with one antenna • (Requires
anten na tuner) .

24.50 Call fo r yo urs today.

•

DENTRON All Band
Doublet antenna

rare .- I~.-
DENTRON MLA-2500
linear amplifier
• Cont inuou s duty power supply
• 160 th ru 10 meter cov erage
· 2000 +watts PEP input on SSB
• 1000 watts DC input on CW,
RTT Y, SSTV • Two extern al­
anod e cermic/ metat tr iodes
ope rating in grounded grip •
Cov ers MARSw/o mod ifica tions
• 50 ohm in put/out put impe­
dance . Built-in RF watt meter .

899.00 list. Call for quot e.

DENTRON
Big Dummy Load
T une-u p off t he ai r w ith
Demren's Big Dummy Load. All
fu ll power dummy load , it has a
flat SWR, fu ll frequency coverage
from 1.8 to 300 MHz. A high
grade industr ial coo ling oil is
furni shed w ith the unit. Fully
assembled and warrant ied. Help
cut out the QRM factor NOW!

29.50 Call for yours today.

Remember, you can call TO LL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama to pla ce you r ord er. Store hours: 9:00 AM t il 5:30 PM, Mon day th roug h Friday.

VISA Longs Electronics
MA IL ORDERS; P.O. BOX 11347 BIRMINGHAM, AL 35202. STREET AD DR ESS: 2808 7T H AV ENUE SOUTH BIRMIN GHAM. ALABAMA 35233
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When you think of-'
KLM ... Call . •

1·800·633·3410

KLM 7.2-1 40m
rotatable diopole
May be mounted above, and on
the same mast as yo ur ex ist ing
beam . High Q linear loadin g
for low loss. Only 46 ft. long &
weig hs 151bs.• Element is split
fo r direc t 500hm feed . (KLM 3­
60-1:1 balun optional 24:95) .
• Wind area 2 sq. ft . • Max. mast
size 3" .

119.95 list. Ca ll for quot e.

KLM-28-30-6 10 meter
6-element "Big
Sticker" antenna
• Ga in 11 dB plus or minus 0.3
db . Frequency range 28-30
MHz . Front to back 3ad B ty pi­
ca l . VSWR less th an 1.5:1
• Longes t elem ent 18.33' ·
Boom length 27.52 ' • Win d area
4 sq. ft. • Feed impedance 200
ohms balanced. KLM-3-60-4 :1
Balun optional 24.95.

161.95 list. Ca ll for qu ote.

/

/' /

KL M-13.9-14.4-6
6 element 20m
monobander
Freq : 13.9-14.4 MHz . Lo nge st
etement . 37.33 ft. • Ga in 11.0
plus o r minu s 0.3dBd • Front to
back . 35d B . Feed . imp. 200
ohms balanced (KLM 3-60-4:1
ba lun opt. 24.95) • Boom le"ngt h
57.25 ft. • Wind area 12.84 sq . ft .

539.95 list. Call for quote.

-..

/ > \

KLM-28-30c5 10m
5-element "Big
Sticker"
Freq : 28-30 MHz . ' Longest
element 18.33 ft. • Gain 9.7 dBd
plus or minu s 0.2 dBd • Front to
back 30 dB typ ical . VSWR less
th an 1.5:1 ef-eed imp. 200 oh ms
balanced (KLM-3-6Q-4:1 balun
opt. 24.95) • Boom lengt h 21
ft. • Wind area 4 sq ft.

139.95 list. Ca ll for quote

KLM-13.9-14.4-5
5 element 20m
monobander
Freq : 13.9 -1 4.4 M Hz . Longest
element 37.33 ft . • Gain 9.7 plu s
or minu s 0.2 dBd • Front to
back 30 dB typ ical. Feed imp.
200 ohms balan ced (KLM-3-60­
4:1 ba lun opt. 24.95) • Boom
length 42 ft. • Wind area 9.25 sq .
ft
359.95 list. Call fo r qu ote

KLM-21-21.5-6 15m
6-element "Big
Slicker" monobander
Freq: 21-21.5 MNz • Longest
ele ment 24.66 ft . • Gain 10.5
d Bd · Fron t to bac k 30 dB
typica l . VSWR less than 1.5:1
Feed im p. 200 ohms balan ced
( KL M -3 -60 - 4 :1 ba lun o pt.
24.95) • Boom length 38.5 ft.
• Wind area 8.5 sq . ft.

323.95 list. Call for qu ote.

7
/' /

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or ca ll 1-800-292-8668 in
Alabama for ou r low price quote. Store hours: 9:00 AM t il 5:30 PM, Monday thru Friday.

VISA Longs Electronics L9

MA IL ORDERS: P.O. BOX 11347 BIRMI NGHAM. AL 35202 . STREET ADDRESS; 2808 7TH AVEN UE SOuTH BIRM INGHAM, ALABAM A 3523 3
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SWAN WM -3000
precision PEAK/RMS
wattmeter
Read forward or reflected powe r
with maximum accuracy from
3.5 to 30 MH z. RMS readi ngs
available w ith the flick of a
sw itch. Four sc ales fr om 0 to
2000 watts. Requ ires 117V AC
power sourc e.

87.95 Call for yo urs to day .

SWAN WM200A
through-line wattmeter
Read s 20 and 200 watt scales .
Inclu des expa nded VSWR scale
• Reads PEP or RMS values
• Direction al coupler perm its
reading o f forward or ref lected
pow er from 50-150 MHz • Re­
quires 117V AC in peak reading
po sition.

87.95 Call for yo urs today.

SWAN WMM200 SWR
and power meter
Des igned for mob ile ope rat ion
and ill uminated fo r night opera­
tio n • D i re c t io na l c oup ler
measuring method . Imp e­
dance 50 ohms • Powe r range:
0- 20 watts and 200 watts in th e
second range . VSWR 1:1-3 :1.

45.95 Cal l fo r yo urs today.

SWAN WM -2000
In -line wattmeter
Frequency range: 3.5 to 30M Hz
. 3 sca les: 0-200, 1000, and 2000
watts. VSWR scale pe rm its
rea di ng from 1:1 to 3:1 • Uses
two SO-239 connectors.

64.95 Call for yours to day.

SWAN HFM-200
SWR and power meter
Frequ ency 1.8-30MH z . Two

- power ranges: 0-20 and 0-200
watts . VSW R 1:1-3:1 • Fo r
mobile install ation, d i rec t ional
co up ler may be lo cated separate
from main indicator .-Meter is
lig hted fo r' n ight use.

49.95 Cal l fo r yo urs today .

SWAN TB4HA
4 element tri-band
beam
A ll four elements acti ve on all
th ree bands. The heav y du ty
TB4HA feat ures: • Gain 9d B
• Front to back 24-26dB • Bo om
length 24' • Longest elemen t 28
ft. 10 in . • Wind su rface area 6
sq. ft. • 10 - 15 - 20 meters .

259.95 list. Call for q uot e.

Remember, you can call TO LL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292- 8668 In
Alabama to place you r orde r. Store hours: 9:00 AM til 5:30 PM, Monday throug h Friday.

VISA Longs Electronics
MAIL OR DERS: P.O. BOX 11347 BIRMI NG HA M, AL 35202 • STR EET ADDRES S: 2808 7TH AV ENUE SO UTH BIRM INGHAM, A LA BAMA 3523 3
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TELEX CM-1320
headset
"Top of the lin e" with a boom
mic rop hone - ceramic, high
im pedance. The cho ice of DX­
pedlt lons . Model CM-1320S
same as above but wi th sing le
ear piece 57 .25.
71.70 Call for you rs today.

TELEX C-1320
headphone
" T o p o r t h e line " ful ly
cush io ned, audiometr ic type
drivers are ultra-sensi tive ­
OX'ers c hoice . 20-20.000 Hz.
Low impedance 8-20 ohms.

39.80 Call for yours today.

TELEX CM-1210
headset with
microphone
Cerami c, 50,000 ohms. Ideal for
traffi c nets .

59.75 Cal l for yours today .

TELEX ProCom II
Electret mobile
microphone
" Bro adcast quality" - "clarity
and crispness." descri be the
audi o of the electret. Useable in
low or high impedance . 1.4 volt
battery (inc luded) also powers
th e l OdS almplifier.

29.95 Call fo r yo urs today.

TELEX
Mobile "FM"
VHF House or Mobi le-h igh per­
forman ce audio on t ransm it and
receive. Fet ampl if ier, low Z
microphone. Earphone 8..Qhrns
- in-line PTT.

59.95 .Catl for your s tod ay .

TELEX
CM-610 headset
The CM-6 10 headset features
h ig h i mp ed an c e . ce ra m ic
mi cr op hone. 50,000 oh ms. Pro­
fessiona l co nven ience at an
eco no mical pr ice.

44.99 Ca ll to r yo urs tod ay .

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM t il 5:30 PM, Mo nda y thru Friday.

VISA Longs Electronics L9 II
MAIL ORDERS: P.O. BOX 11347 BIRM INGHAM. AL 35202 • STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMING HAM, ALABAMA 35233
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e d it o r ia l by Wayne Green

W2NSD/~

NEVER SA.Y DIE
fr om page 150

this was a new one . I used a car
fo r a couple da ys during the
Atlanta ham fest, keeping it
parked in the hotel garag e
almost the entire t ime. I turned
it in and went to the Budg et
booth to settle. The y said that
there was a dent on the car and
tha t this would cost an extra
$250. Thi s got my atten t ion.

Normally, I report to an air­
port a few minutes before my
plane is sch eduled to load, but
fo r some reason on this day, we
arri ved a couple of hours early.
The hamfest had c losed, we' d
had to check out of the hot el by
noon, and our flight didn' t leave
for Los Angeles until 6 pm. Hav­
in g t he time, I gra bbed my
camera case and went back to
the place I'd dropped off my
car, making sure that the booth
called 'em and tol d them to
hold it .

I go t to the parki ng area and
th e gal there sa id th e car ha d
a l ready b een s en t to t he
garage. I sa id to dam mit get it
back, that I wanted to see that
dent whic h was costi ng me
$250. 1hadn't not iced any dents
and I kn ew da rned we l l th e ca r
hadn 't be en touch ed while I
was driv ing it.

It took a half hou r to get it
back, but it fi nall y arrived .
Atlanta w as about 90 0 and I
was boiling. I looked ove r t he
ca r and co uld fi nd not hin g. The
gal t hen showed me a place
und er the driver's door where
th e bod y had been pus hed in
maybe a half in ch. It looked like
th e bo dy des ig n, but sure
eno ugh, th e ot he r side had no
in dent. I looked for scratch
marks and there were no ne. I
can't even imag ine how th e
dent w as made . .. or if it was
an old one and painted over .
There was no scratch at all! I
took pictures of t he de nt , of the
g ir l, the booth , etc., and the
next thing I knew I was to ld that
the den t was not signif icant,
that there would be no charge.
Pleas e don 't worry about it.

To me, th e who le act so und­
ed like a rip of f. Most peop le
wo uld be catch in g a plane and
wo uld ju st have to t rust Budget
t hat th e car was okay when
th ey go t it and dented now. I
was lucky to have the time and
the gal l to chal lenge the m.

You ca n bet th at t he next
t im e I stopped at At lanta, I
looked over my ca r very careful-
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Iy and made the g ir l at t he par k­
in g lot make a note of the t wo
dent s. When I t urned the car
back, I asked them to see if th e
records for the ca r had any
dents mentioned . . . none ! It
looked to me as if I was bei ng
set up agai n for the same sca m.
I made darned sure that they
knew th e dents had been there
when I picked up t he car, so I
didn't have trouble.

Has anyone else run int o th is
problem?

ONE LAST WORD
When the ARRL HQ chap

sa id they can't ta ke away th e
ham freq uenc ies, I to ld him
about my visit a co up le days
befo re to St. Pie rre. In the
mu seum are several copies of
the news paper warn ing resi ­
dent s that Mt. Pelee could blow
up at any ti me and t hat they
wo uld do best to get away f rom
that end of Mart iniq ue. Few
peop le pa id any attent io n to the
newspaper w arn ings and in
May, 1902, the volca no blew up
and 40,000 people were ki l led in
one day. There was one single
survivor out o f t he ent i re
popu lat ion of th e town.

HAM OF THE YEAR AWARDS
It has been a long t ime si nce

there has bee n a significant
award fo r ham s who have been
outstanding, and there should
be suc h an award.

We sho uld have some awa rd
for th e ham who, in the estima­
tion of the rest of us, has do ne
the most to he lp amateur rad io.
This m ight be in a technica l
deve lopment , a pioneering ef­
fort, an emergency situat io n, or
per haps just plai n hard wo rk
hamming such as in traffic
handli ng or DXpedit ion ing .

In o rde r to prov ide a recogn i­
ti on of work do ne to benefit
amateur radio, 73 will awa rd a
"Ham of the Year" award each
year at one of t he m aj o r
hamfests. Nominat ions for this
award mu st be made by readers
and each nominat ion must be
accom panied by a shee t giv ing
th e reasons fo r t he nom in at ion
in 500 words or less. Nomina­
tions from clubs c it ing a c lub
m em ber who is worthy of
recognit ion are partic u la r ly
so l icited.

No minations w ill be pub­
lished in 73 and the readers
asked to vote for t he " Ha m of
the Year."

In the past, we have had

several amateurs who were
worthy of las t ing honor. I can
th ink of Lloyd and Iris Co lv in for
thei r exemp lary DXpedit ion s.
The re is John Kraus W8JK and
his antenna work. Sam Harris
W1 FZJ and his moonbou nce
work sho uld have gotten an
award. John Costas and his
double sideband developments
deserve ment ion. Jack Babkes
W2G DG came up w it h na rrow­
band FM-another winner.

The deadl ine for al l nomina­
ti on s fo r " Ham of the Year" w ill
be Nove mber 15, 1978. This w il l
give us t ime to get t hem into
the February issue of 73.This in
tu rn would allow a month for
the readers to send in t hei r
votes and a w inner could
pos sib ly be an nounced as early
as March at Dayton.

Please be su re to mark all en­
tries "Ham of the Yea r" when
you send them in.

SAROC CANCELLED?
Rumor has it t hat t he w inter

CES has put the kibosh on
SAROC for Jan uary, 1979, and
th at , if it is to be run at all, it w il l
have to be moved to some other
dates.

There was no question that
w ith CES in town there was no
rea l room for any ot her shows.
CES pu lls 40,000 or more in
attenda nce and has- exh ibi ts
cover ing most of t he consumer
end of elec tronics. The 1978
CES in Vegas was a big hit w ith
everyone who went to see it. I
spe nt far more time there than
at SAROC, as d id almost every ­
one else .

SAROC is' one hamfest -we
could we ll do without , anyway.
It has been years since there
has been a good program there
and th e attendance has been
gett ing smaller and smatter ,
year after yea r, as hams f ind
t hemselves w it ho ut reserved
room s, and w ith not hin g more
t han a few co mmerc ia l exhibits
to see for thei r money.

Tu ft s Elect ro nics w ent to
SAROC to exh ibit last January
and sa id never .again. I heard
the sa me comments f rom many
other disil lus ioned exh ib itors
and attendees. It' s a pity . .. the
show is the right t ime of the
year and in a good spo t, if only
it were run fo r amateurs in­
stead of as a way to make a
maximum amount of mon ey for
the chap who puts it on.

TEN LIVES!
The band plan for ten meter

channel ized com municat io ns
is to move 27 MHz CB rigs up
exactly 2 MHz, no rma lly a si m­
ple change req uiring a new
crysta l. Th is scheme puts chan­
nel 1 on 28.965 MHz. It is sug ­
gested that th is be used as a
lis te ning channel in order to
he lp a ler t c ha n ne l ized

ope rato rs to band openings
and to help w ith propagati on
st ud ies. It is recommended th at
ten meter beacon transmitters
running low power be set up on
29.005 MHz, which is ch anne l 4.
Those w it h 40-cha nne l sets w ill
be able to hear OSCAR on
chan nel 40 and are asked not to
transmit on th is channel and
thus perhaps interfere w it h
OSCAR. Both the Sta ndard and
Br is to l 10m sets are set up for
this ban d p lan. The Bri stol
Ham-100 t ransce iver runs 100
Wa tts and thus does no t need a
hard-to-get 10m amp l if ier. 73 is
in te res ted in reports o f DX
worked or any unusual con ­
tact s ma de using t his chan­
nel ized mode.

NEW GIMMICK
Last yea r, when I we nt to

Washington to testi fy before
the FCC on th e subject of ten
meter linear amplifiers, I told
th em f latl y that trying to wri te
ru les aga ins t amateu r rad io
equ ipment as a way to stem the
t ide of CB amplifiers was a
waste of t ime . The re is always a
way for a crook to get around
the rules.

Sure enoug h, the ink on the
hew regu lat ions was hardly d ry
whe n the f irst mail- o rder ads
fo r amateu r radi o ten met er CW
transm itters were gett ing to
CBers. Th e ads, fo l lowed a day
or so later by a letter in a pla in
env elo pe which gave explic it

' inst ruct ionson converting the
ten meter CW rig into a nice
eleven meter li near ampl if ier,
showed t he us u a l c ruddy
des ig n and construc t ion we
have co me to ident if y wi th
un derg roun d CB amp lif ie rs .
They obv iously haven't gone
very fa r underqrtrund.

So what is the answer? It is
the same as it was when I
test ifi ed before the FCC. If th ey
wa nt to curb this type of ac t iv i­
ty , the FCC has to bi te the
bullet and go after it st rongly
.. . and to he l l with the po l iti cal
pressures. Well , bo t h of us
know that t he FCC is never go­
ing to do suc h a t hing . The
CBe rs have too much c lo ut and
amateurs are al most total ly im­
po tent, so amate urs get it in th e
neck.

In view of t he abov e, it is a bit
diff ic ult for me to get all upti ght
ove r the " ham " 10m CW rigs.
How abo ut yo u?

MAY WINN ER
The most pop ular artic le in

our May issue, as voted by our
readers, was "Off ic ial FCC RFI
Report," a reprin t of a hand­
book produced by th e FCC. At
the suggestion of Mr. C. Phy ll
Horne, Chief of th e Field Opera­
t ions Bureau, we have donated
the $100 pr ize to our favori te
char ity.
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Another Trick
for the 22S

- now it's a remote control system

225." The arti cle is an excel ­
len t explanation of how to
acti vat e channel 23 and how
to br ing t he matrix bo ard
connections to the Ieom 's
9-pin accessory plug. Photo A
shows how I impl e mented
Bill Richard 's basic mo difi ­
cation. The significant d iffer­
cncc (Pho to B) is th;C·· \
mounted the DIP swit ch on

an umbilical cord and en­
clo sed it in a bo x wit h mag­
nets so th at it could be
mo unted on the top of t he
radi o . Note in Pho to C that I

.did no t use--ahc PC board
sugges te d in t he article . Th e
diodes are mounted on th e
DIP switch.

T he 0 1P switch works
fine . Th e only problem is

Ric har d M. Kriss WB7SH W
8 130 Via del Futuro
Scottsdale AZ 85258

L ike man y lco rn 225
o wners, I have en joyed

e x p an d ing t he frequency
capabiiity of t he unit. T he
tr ick 1 have discovered is one
that will be of interest to
unmodifi ed-IC-225 owners, as
well as t hose who have the
VIP-switc h o r t he DIP-switch

mo dificat ion alread y incor­
porated.

Briefly, the trick is a
modification of t he Df l' .
switc h programmer t hat was
d escr ib e d i n deta il by
WA4V A F in the June, 1977,
issue of 73 Magazine. The
modifica tion is to use th ree
BCD switches in lieu of the
S-pin 0 1P switc h.

Fo r t hose inter este d in th e
pro grammer, I suggest yo u
get a co py of Bill Ric ha rd 's
(WMVA F) arti cle entitled
" More Channels fo r the lco rn

NC •
02 •
01 •
DO •
9 V •

8
4
2
1
C

To p back view of BCD switch
"NC o . 8

0 5 • 4
04 • 2
0 3 • 1
9 V • C

NC •
NC •
0 7 •
06 •
9V •

8
4
2
1
o

Not e 1 : Most BCD switches have co nnec t io ns on t he bac k num bered C.
1, 2 , 4 , a nd 8 fro m bottom to top.

Note 2 : The th um bwhee l posit io n num be rs used abo ve a re num bered
1, 2 . an d 3 , left to right. from t he fro n t view .

Not e 3 : Pin 8 on the BCD is no t used , nor is pin 4 o n po sition # 1 (NC
::: no co nnectio n)

Note 4 : The "C" posit ions shou ld be t ied tog e ther to br ing the 9 vo lts
in to t he BCD switc h.

Note 5 : Co rr ect hookup is th e key to t he fr equency loo kup ta ble in
this art ic le.

From Ico m 225

9V
DO
0 1
0 2
03
0 4
0 5
D6
D7

Back of BCD sw itc h

# 3 # 2 # 1 [thumhwheel posit io n )

C C C (bus "C" toget he d
1
2
4

1
2
4

1
2

Photo A.
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Photo D.

Photo C.

Photo B.

switch that several people in
the Seatt le area were using.
Photos D, E, and F are pic­
tures of my current pro­
grammer using a $1.9 5 three­
posit ion BCD switch . The key
to the mod ification described
in this article is the interface
from the lcom 22S matrix

256
257
260
26 1
262
263
264
265
266
267
270
271
272
273
274
275
276
277
300
301
302
303
30 4
305
306
307
310
311
312
313
314
315
316
317
320
32 1
322
323
324
325
326
327
33 0
33 1
332
333
334
33 5
33 6
33 7
340
341
342
343
344
345
346
34 7
350
351
352
353
354
35 5
356
357
360

14 7 .000
146 .010 154 .015

.02 5 155 .030

.040 156 .045

.06 5 157 .060

.070 160 .075

.08 5 161 .090

.100 162 .105

.115 163 .120

.130 1M 135

.145 165 .150

.160 166 .16 5

.17 5 167 .18 0

.190 170 .19 5

.20 5 171 .210

.220 172 .225

.235 173 .240
2~ 1M 2~

.265 175 .270

.280 176 .28 5

.29 5 177 .300

.310 200 .315

.325 201 .330

.340 20 2 .34 5

.355 203 .360

.370 204 .37 5

.38 5 205 .39 0

.400 206 .40 5

.41 5 207 .420

.430 210 .435

.44 5 211 .450

.460 21 2 .465

.475 213 )( .480

.490 214 i .49 5

.50 5 21 5 E .510

.520 216 en .525

.535 217 .540

.550 220 .555

.56 5 221 .570

.580 222 .585

.59 5 223 .600

.610 224 .6 15
625 225 .630
.640 226 .64 5
.655 22 7 .66 0
.670 230 .6 75
.685 23 1 .690
.700 232 .705
.715 233 .720
.730 234 . 735
.745 235 .750
.760 236 .76 5
.77 5 23 7 .780
.790 240 .79 5
.80 5 24 1 .8 10
.820 242 .825
.83 5 243 .840
.850 244 .855
.86 5 24 5 .8 70
88 0 246 .88 5
.89 5 24 7 .900
.910 250 915
.925 251 .930
.940 25 2 .94 5
.9 55 253 .960
.970 254 975
.98 5 255 .990

Table 2. lcom 225 BCDswitch programmer.

try ing to push the right
switches while mob ile and
trying to remember eight­
digit numbers. I co mpared
this problem with Jerry Ar m­
strong WA7ZVT of Seattl e,
Washington. He gave me the
idea and a loo kup tab le for
using a three-posi tio n BCD

Frequency Switch
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WB7RZ R for the photo­
graphs, Jack Hanny WB75AF
w ho revised the lookup
tables, and Earl Sexton who
helped me with the assem­
bly. •

f:hoto F.

claim credit for this modifi ­
cation. Credi t goes to Bill
Richards WA4VAF for the
DIP switch idea, Jerry Arm­
stro ng WA7ZVT for the BCD
co n ve rs io n , Nick Hall

ln the Phoenix area, one is
hard pressed to make use of
all 22 chann els of the stan ­
dard lco m 225, so I could not
justify the expense of the $25
to $30 VIP switch. I do tra vel
to other areas and Iike to
have the capability to tem­
porarily reprogram my 225.
The DIP switch gave me this
capabili ty, but the BCD pro­
grammer is easier to use and
may be of interest to other
lco m 225 users. It can be
used with the VIP switch to
pick up the missing fre­
quencies.

As indi cated, I do not

tio n "377") in 15 Hz steps.

Freque ncy Switch .800 136

145.350 100 .8 15 137

.365 101 .830 140

.38 0 102 .845 141

39 5 103 .860 142

410 104 .875 143

.425 105 .89 0 144

.440 106 a; .905 145

.455 107 « .920 146
c .935 14 7.47 0 110 <n

.48 5 111 a .95 0 150

.500 11 2 .965 151

.515 113 .98 0 152

I530 114 .995 153

.54 5 11 5 . ,

.560 116 MAR S and CAP frequency

.575 117 148 .005 36 1

.590 120 020 362

.605 121 .035 363

.620 122 .050 364

.635 123 .065 365

.650 124 -c .080 366 Photo E.
0

.665 125 • .09 5 367-"

.680 126 a .110 370

.695 127 ~ .125 371,
7 10 130 a .140 372
.725 131 .155 373
.740 132 .170 37 4
.75 5 133 .18 5 375
.770 134 200 376
.78 5 135 .2 15 377

Table 3. lcom 225 ex tended range BCD switch program.

board to the BCD switc h. By
stu dying Phot o F and Tab le
1, yo u should be able to
make the modification with
no problems. Note how the
diodes and hooku p wires are
mounted on the switch. Be
sure you cut the track on the
switch to provide a mounting
surface for the dio des.

Ot her keys to this mod ifi­
cation are the lookup tables
(Tables 2 and 3 ) that yo u can
cut f rom this article for
futur e use. Th e loo kup tables
give you the ca pability of
going from 14 5.3 5 MHz
(switc h posit ion "100") to
148 .215 MHz (switch posi-

There's a new, eighth OSCAR sate llite in orbit, and the AMSAT team helped put it there!

Your help is nee ded for future satell ites. Join AMSAT and support the new , ad­
vanced Phase III series of OSCARs, engt neered to provide communications over
transco ntinental distances for hours at a time.

Send $10 membership dues to AM SAT. P.O . Box 27, Washingt on. D.C.
20044. Life membership is available for a tax -deductible donation of $ 100
or more , payable in quarterly installments if you w ish.

Phase 111 satellite solar cells may be sponsored for $ 10 each , and
we"H send you a cert ificate specif ying the cells you are sponsoring .

for a tax- ded uctible contribution of $1 .000 or mo re , we'll
even inscribe you r name on a plaque to be placed in orbit
aboard the Phase II I spacecraft fo r posterity. and we 'll send
yo u a replica honorin g your co ntribution .

-~~ Dues and contributIo ns may be charged to VISA or
• Q~ Ma ster Cha rge . Pho ne us at (202) 48 8-8 6 49 .

'------'==--
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DSllnstruments Inc.

Performance You Can Count On

MODEL 3550W
$149.95

INCLUDES TCXO ± 1 PPM

MODEL 3240HH
$119.95

BATT. OPERATED

MODEL 3600A
$199.95

IN CLU DES OVEN TIMEBASE ± .5 PPM

The 3600A, 3550Wand 3240HH Freq uency
Counters represent a signifi cant new ad­
vancement, ut il izing the latest LSI Design .. .
which ref lects DSI's on going dedioation to
excell ence in inst rumentat ion , fo r th e pro­
fessional servi ce technici an and amateur
radio operator. Before you buy a DSI inst ru­
ment yo u know that-the speci f ication is. We
publish comple te and mean ingfu l speci f ica­
tions w hich state accuracy over temperatu re
and sensitivi ty at fr equencies you -heed.
An d we guarantee..those speci f ications in
writi ng. JOIN THE RANKS OF THOUSANDS
OF SATISFIED CUSTOMERS. PLACE
YOUR ORDER TODAY AND BE THE ONE
ON FREQUENCY.

DSI GUARANTEED SPECIFICATIONS MADE IN U.S.A.
Numb er Size

Freq uency Accuracy Over 01 0 1 Power
Model Ran e Tem erature @15OMHZ @25OMHZ @5OOMHZ Readouts Readouts Requirem en ts Size

OVEN 115VAC or
3600A 50HZ-600MHZ .5PPM 50" to 100" 10MV 10MV 50MV 8 .5 inch 8.2- 14.5VDC 21,\" H x S"W x 5"0

TCXO 115VAC or
3550W 5OHZ-55QMHZ 1PP M 65" to 85"F 25MV 25MV 75MV 8 .5 inch 8.2-14.5VDC 2W'H x 8"W x 5"0

3240HH 2MHZ·250MHZ 3PPM 65 " to 85"F l00MV l 00MV NA 7 .4 inch 4AA Batt. 5"H x 3"W x 2"0

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

See Your Dealer
OR

Call Toll Free (800) 854-2049 DSI Instruments, Inc.
Cal ifornia Residents, Call Collect (714) 565~8402

VISA • Me • AMER ICAN EXPRESS • CHECK • MONEY ORD ER • COD
7914 Ronson Road, No. G, San DIego, CA 92111

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

& Canada. All o ther countries, Add $10.00.
~ . St;~~g~~t' ~~;r~~'t~' i~ 't h~' ~;;~~t~; ii~'ld: .~
: ONE YEAR Parts and Labor :

: ~.~t!~f.a;~t!9~. ~~~~~~!~~~; :



Kenneth D . Williams WB3EL V
7013 Wolfree Lane
Rockville MD 20852

"Stop Timeouts!" Revisited
- PC board for K3VTO/s timer

Fig. 1. PC board for 10-m inute time r, including the 5-vo lt power suppl y.

wb3elv

1
'------1111

1111

goodies on the board, con­
nected the 6.3 V t rans­
for me r to th e power supply
section, and, without fear,
plugged it in. Alas, t he
dec im a l po int d id no t
b lin k, t he re a do u t re­
ma ined on "8" no ma tter
w ha t , a nd th e a la r m
howled constant ly. I aga in

,check ed -the wiring d ia­
gra m agai nst th e PC board
and co uId no t find any ap­
parent discrepancies. So I
chec ked with severa l o the r
ham s and was informed
that TTLs mu st be attached
to Vee (+ 5 vo lts) befo re
they will func tio n properly.
Also , th ey sugges te d tha t
all unused co nnect ions be
t ied to Vee. So I co nnected
pin 16 of the 7448 and pin
14 of th e 7400 to Vee and
pin 7 of the 7400 to ground
(these co nnect ions were
o m itted f ro m K3VTO ' s
d iagram).

With tha t, the t ime r was
wo rking with just a few
glitche s. Aft er repl a cin g
se vera l o f th e ICs, the t ime r
fina lly wo rked as we ll as
K3VTO cla imed .

I mad e several changes
in the schema tic when I
de signed th e PC boa rd. I
used a d ua l 555 IC (556) in­
stead of 2 single 555s and
provided connections for a
variable volume contro l.
Fig. 1 show s my PC board

R

eN D

1111
00

I was read y to t ransfer t he
diag ram to th e co pper
boar d. Need less to say , I
spent seve ral evenings and
o ne weeke nd tr yi ng to
photoprocess my circuit
board . I eve n follo wed the
sugges t io ns of KL7AE on
page 57 of t he April, 1977 ,
issue of 73.

At last , I go t an image o n
th e coppe r, a nd , within
minut es , I ha d th e pr inted
circuit bo ard ready ..Cgr
dril ling the many holes. '.

mo unt ed a l l t he

a printed circuit board to
avoid t he ra t ' s ne st o f
wi res.

I p u rc has e d se ve ra l
packages of printed circuit
(PC) d raft ing a id s
(Heat hkit ) and began t he
tas k of t ra ns f o r m ing
K3VTO's c ircuit d iagram to
a printed circuit diagram
tha t I co uld photo process
o nto a co ppe r PC bo ard . I
c h ec ked a n d do ub le­
checked t he wir ing to be
sure th a t I d id n't leave o ut
a co nnection . Fina lly, th e
drawing was complete and

I read wit h great interest
th e ar t i cl e " S t o p

Timeouts!" by K3VTO in
the May, 1977, issue of 73.
It is nice to know tha t
othe rs have t roubl e getti ng
e lect ro ns to go whe re the
sche m at ic d ia gram in ­
dicates t hey sho u ld go .
Aft er reading th e art icle
over several t imes, I decid­
ed to bu ild th e 10-minu te
timer even tho ugh I had no
experience with TTL cir­
cu itry. I a lso t hought that
t his wou ld be a good time
to try my hand at designing
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de sign , which includes the
+ 5-volt power supply . No
pro vision w as mad e to
mount the 6.3-vol t tran s­
former on th e PC board. I
found a 2 x 4 x 6-inch
en closure at H eathk i t
which w orks quite w ell
even wi th the larger read­
out (0.8 LED)

I mu st admit that, if t he
circuit had w o rked th e first
time, I w o uld onl y have a
10-minute tim er a nd w ould
still not know anything
about TTL circuitry. As it is
no w, I have st ud ied and ex­
perimented w i t h simpl e
TTL s to the point where I
can ev en ch eck t hem f or
proper operation s before
usin g them in a ci rcuit. I
fe el th at the kind s of proj­
ects that are fe atured in 73
are ben efi cial t o the begin­
ner, a s we ll a s pract ica l for
th e o ld- tim ers, and help
prepare them f o r more
so p hist ic a te d c irc u it ry. •
Predr illed PC b oards a re
available from the author for
$3.50 eac h.

L

5V - IA
REGULATOR

Fig. 2. Parts p lacem ent (fo il side view).
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JAN CRYSTALS HOLD
THE FREQUENCY

• CB • Gene ral
• CB stand ard Commu nication
• 2 meter • In dustry
• Scanne rs • M ar in e VH F
• Amateur Bands • Micr o processo r

c ry stals

ea~~_ BANKA"'",C;".
charge ----- - i.s. ,~~,·,~

Send 10< for our latest catalog
Write or phone for more details

2400 Crys ta l Dr ive
Ft. Myers, Florida 3390 1
all p hones (813) 936 - 2397

CURTIS 8043
retires with
honors

but look
at our
NEW STARS!
* 8044; Keyer·On·A·Chlp- {Rep/ltes 8043) • , $14.95

API' '75 HR,Feb '76 aST, Radio Hdbk '75, ARRl Hdbk '77-78
* 8044-3;IC,PC8,Sock.I,Manu,I, . , , , . , . 24.95
* 8044·4; S. mi·KiI.... . .. " .. , .. , ... 54.95
* 8045; Mon. Keytloanl-On·A·Chip IC . ' .• 59.95
* 8045·1; IC,PC8,FIFO,Sockel' ,M,nu, I. . . 89.95
* 8047; Message Memory-On·A.ChlpIC ... 39,95
* 8041-1; IC,PC8,RAM,Sock.I',M,nu,1.. . 69.95

(add $1.15 on. bGve for postage and handling)

EK·430; CMOS K.yer" 'Fob'76DSn , , .. , .. 124.95
IK·440A; Instructokeyer- (Mar'760Sl) ", • • 224.95

-nowwithduh memo" as slandan!
System4000 HamCampliter(see Jan'78 aST) . (write)
) I CurtisElectroDevices, Inc. ..

VISA (4151964-3136 .
Box4090, MountainView, CA94040

J·BW
Specializes in 2-20

MHz equipment

Conta ct JBW for pr ic ing on
the new JBW 220 MHz repeater

CRYSTALS IN STOCK
MI DL AND 13-509

COBRA 200
CLEGG 76

W ILSON H A ND-HELD

ALL CRYSTALS GUARANTEED

JBW ELECTRONICS ALSO
FEATURES

LUNAR, ESC & MIDLA ND
Product Lines

DmEl ECTRONI CS, IN C.
18618·2 PARTHENIA ST. - NORTHR IDGE. CA 91324

(213) 993·5159 J9
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Maintain Control!

- keeping power tools

In their p lace

As this pho to shows, the unit is fairly compact. What isn't shown is how easy the whole project
is to put together.

170

David E. Stanfield
3408 Catalina Dr.
A tlanta GA 3034 1

N o matter how carefully
I use a center punch, it

seems that the bit invar iably
slips as soon as I trigge r an
ordinary electric hand dril l.
And , most of the t ime, the
bit will sudd enly bite into the
me ta l afte r it has slipped out
of place. When th is happens, I
en d up with a hole in the
wron g pla ce. If t his isn' t an
earth-shaking problem, it is
certainly annoying.

My meth o d of dea ling
with thi s situatio n is simple
and easy to apply. It is low in
cos t and can be used for a
nu mber of applications. It
makes a great project fo r th e
beg inne r bu t ca n also be used
by th e pro .

Essent ially, wha t I did was
wir e a light d immer con­
t ro l in se ries with an ac
socket and mount everything
in a box. When I plug an
elect ric drill into the soc ket, I
can conven iently cont rol its
speed by tu rn ing th e knob on
the dimmer. At very low
spee ds, t he. hlt doesn 't try to
.wander off . Once I have the
hole started, 1 can crank up
th e speed and finish the job.

After I built t he unit
sho wn in th e photo, I fo und
tha t I co uld use it to co nt ro l
the speed of a sabe r saw. Low
speeds make it easy to sta rt
cuts accuratel y . Once starte d,
I found it easier to contro l
the saw by running it at
about ha lf speed.

I also fo und th at th e unit
does a fine job of co nt rolling
the tip te mpe rat ure o n my
s ol d e r in g i ron. Due to
thermal lag, it tak es a lit tle
t ime to find the prope r
setting of the knob , but , onc e
yo u find it , it 's easy to reset.
Th is allow s you to operate at
reduced tem peratures whe n
so ldering sensitive parts and
then pour it on when you
need ex tra heat.

Finally, I use th is unit to
control up to 600 Watts of
photographic flood lamps.
Before, my o nly mea ns of
regula ti ng th e intensity of
light on the sub ject was to
move the lamps closer or fur-
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un der the ridges, which
would be difficul t , a t best.

A nd finally, the hole
drilled in th e right end of the
chassis is used for the power
co rd. It must be drilled large
eno ugh for both the pow er
co rd and a pr o t ective
grommet. As you can sec in
the photo, I used self-ad­
hesive paper to cover the top
and seal it to th e chassis. A
sha rp hobby knife made
trimming excess paper an
easy task. The handle makes
it a very portab le unit and
serves as a good place to wra p
the cord. I didn 't include an
on/off switch, as one is built
into the dimmer. If you don't
care for the uses I've sug­
geste d fo r this controller , yo u
can always use it to dim room
lamps. What yo u do with dim
lighting is beyon d the scope
of this a rt icle. -

DI M MER

1 c:1

ALUMA
TOWERS

• TELESCOPING
(Crank Up)

• WALL MOUNTED
• TILT·OVER
• GUYED MODELS

(to 100 Fl.)

Excellent for
Ham Communicat ions.

HIGH Q UALITY - LOW PRICES I
MADE IN LONG-

LASTING
NO-RUST

ALUMINUM!

McCLARAN SA LES T AKES IN
A NYTH ING ON T RAD E FOR NEW

A LUMA TON ERS.

NEED: Scanners. CB. 2 Meier, Marine.

Ant iques, Coins.
Ham Gear.

th er from whatever I was
ph ot ograp hing. Now I turn a
kno b. I sho uld add that this
procedure isn 't recommen ded
for color wo rk, as the shift in
color temp erature is quite
pro nounced .

The re isn 't much point in
my giving de tailed inst ruc­
tio ns fo r a pro ject as simple
as this. Fig. 1 ca n be used to
locate the holes and openings
in th e chassis and top plate, if
you wish to du plicat e my
uni t. All bu t fo ur of the holes
are drilled slight ly large r th an
the machi ne screws which
will pass thro ugh them. These
screws a re then secu red with
nu ts and lock washe rs.

On oppos ite sides of the
top of the chassis are two
ridges. The four holes I
drilled in them are used to
fasten the top plate and are
drilled slightly smaller than
th e scre ws used in th em . If
care is used, these screws will
ac t as self-tapping screws and
thread th eir way thro ugh the
ridges. Th is eliminates the
need fo r tryi ng to use nu ts

We are constantly testing ha m and
other elect ro nic equipment for rev iew in
73 Magazine. In order to be able to keep
th is not inexpensive project g o ing we
have to sell off the equipment used for
test . M o st of it has be en used for a few
days and is in every way as good as new .
In many cases it is better than new sinc e
95 % of t he eq uipment fail ures come
within the f irst fe w hours o f o perat io n.

In this cas e w e are running a ser ie s
o f te st s o f VTR system s. using them fo r
reg ular . ham TV. S$TV. and eve n micro­
co mputer programming test s. One o f the
best we 've found so far is the Quasar sys­
t em . b ut we st ill have t o go on and test
t he RCA. IVe. and many o ther systems
. . . so o ur Quasar is up for sa le . W e pai d
wel l over $ 1.000 for t he Quasa r ... used
it fo r a few days and have gone o n t o test
more sys tems .

Quasar VTR
System spec ia l like new $67 5 .
Quasar two hour cassettes ,
eac h (new $25). special like new $ 12 .50

Malor Credit Cards Accepted.
13 Magazine. Pet erborough NH 03458

~-QUASARVIDEO - ---,
.I----rAPE RECORDER-----J,
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negen cy H R·2 12
Regen cy HR·2 B
Re gen cy HR ·31 2
Regen cy H R-2 MS
S.B. E.
Sona r 180:2-3·4 , 3601
Standa rd 146/ 826
Standard Hori zon
Swa n FM 2 X
Tempo FMH
Trio/K en wood
Tr~/Kenwood TR22 00
Tr~/Kenwood TR7200

13 /Bin
~

Fig. I.

H
5/8' n.

Par ts list

Chassis - 5 x 7 x 2 inches, Radio Shack catalog number 270-246
Ac wa ll socke t
Ac ext ension cord - 6 fee t long lused as powe r cord )
Ac wall socket cover
Ac wall switch cover
Handl e-kitchen cabin et type
Li ght dimmer co nt rol , 2-w ire type
Machine screw s, nuts, and lockwashers
Wire caps
Hook up w ire
Rubber feet
Self -adhesive paper
Sheet of scrap wood 5 x 7 x 1/8 i nches (for t op pie ce)

...___3'n __ _ 3 ,n. _
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ROI.IX DISTRIBUTORS
P.O. Box 436 R15

Dunelle n NJ 0881 2

(201)469·1219

Ce rt ified c h ec k or m o n e y orde r o n ly ­
NO CO Os

$3.95 EACH - IN QUANTITIES
OF 10 OR MOR E, $3.50 EACH

2 METER
CRYSTALS

MANY
IN STOCK

Clegg HT -14 6
Drake TR ·22
Drake TR -33 (rec on ly)
Drak e T R-72
Gen ave
Heathkit HW-202 1
Iree on ly)
Heathkit HW·202
lco m/VH F Eng
Ken/Wilson
Lafa yett e HA-14 6
Midland 1 3·50 5
Regen cy HR-2

FOR THESE RADIOS ON
STANDARD ARRL REPEATER

FREQUEN CIES
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Cliff Wigin ton, Sr . WB5BSG
R FD 1, Box 208
Burnsville MS 38833

CB to 10

-part XI: Hy-Gain's PLL rigs

A lmost every late- mo de l
CB rig on the mar ket is

capable of operating o n 10
with excellent sensit ivity and
output. No mod el requires
very ext ensive changes to
modify. I picked an inexpen­
sive and easily co nverted rig
for my fi rst research ru n and
ach ieved som e rather gratify­
ing result s. A little fancy te le­
phon e wor k go t me in touch
with Char lie Conners KliNG
in Nebras ka, who I knew had
spent many hours in design
work on PLL circuits. As it
turned out, Charlie has do ne
extensive work on 10 meter
conversions, and , without his
advice and knowledge, my
conversion cou ld have been
very painful th e first t ime.

T he Hy- R an ge mod el
6 81A, I which I chose for
conversio n, can be modified
in about an hour and per­
forms well (better th an manu­
facturer 's specs], Is it phase
loc ked loop? Yo u be t - it
only requ ires the pu rchase of
one crystal instead of two,
fo ur, or possibly six o n some
rigs, and the receiver sensi­
tivi ty is right on with a little
rea lig n m en t . No circuit
changes are necessary, and
there is no com promise o n
sensit ivity.

Do I have you interested ?
Get out your" alignmen t to ol,
VTVM, and signa l generat o r
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(necessary equ ipment ), and
set aside one ho ur of yo ur
day 's schedule.

Finding your way inside
sho uld be no pro blem. Locate
X10 l and rep lace it with a
new crystal which is de ter­
mined by the form ula: (N/2)
+ 9. 510 MHz, where N = kHz
above CB cha nne l l (26.96 5)
that yo u wish to o perate.

For example, suppose we
move up exactly 2 MHz to
28. 96 5 for cha nne l 1. Th en ,
28.965 - 26.965 = 200 0 kHz;
200 0/2 = 1000 kHz or 1
MHz; 1000 kHz + 9.51 0 =
10.510 MHz for new crys tal
f requency.

With the new crystal in­
stalled , set the cha nnel
selector to channel l , attach a
VTV M to TP8 on the PC
board (junct ion of R114 an d
Rl1 5), and ad just T l01 for
1.5 V de ± .1 vo lt. This step is
criti cal and must be done
carefully, as it allo ws th e vco
to operate withi n "cap tur e"
ra nge of the PLL circuitrv.
Th is accom plished, loosely
coupl e an accu rate signa l
source to the antenna jac k,
fl ic k the cha nnel selector to
channel 11, and carefu lly
peak T104 , T10 5, T1 06,
Ll l 2, and Ll 15 fo r maxi­
mu m receive sensit ivity.

Next, attach a powe r
meter and du mmy load to th e
output and key up th e tran s-

mitter, Watch the power
meter and tu ne T 10 2, T1 0 3,
L103, Ll 04, Ll 06, L10 9,
a nd L110 for max imum
po wer out put If th e power
out pu t exceeds 4 Watts at
thi s poin t, read just L110
co unt erclock wise until it is 4
Watts or less. Th is last ste p
will assure an output free of
s p ur io us radiat ion. Also,
reme mber that t hese adjus t­
ments are interacti ve and
sho u Id be gone over more
th an o nce fo r peak perfor­
mance.

And there you are! It' s .".
first c lass 10 meter rig in
anybo dy's boo k - in abo ut
an hour.

Now you need an antenna
fo r the littl e jewel. There is
one CB ant enna on the
mar ket that-wi11 -operate <las
is" o n 10 with less th an 2-to­
1 SWf th rou gh a full mega­
h e r t z. Th e M400 "Star­
du ster" made by Antenna
Specialists is a natu ral, the
only mo dification necessary
being to change th e coax co n­
nec tor fro m the CB rig to the
10 meter rig. But, for the
ham who's got to have everv­
thing just right, slip the
capacita nce hat off the top
radiator , pru ne the rad iator
to 96 " and the three radia ls
to 98", and yo u have a fine
vertica l ant enna wh ich will

sho w unity gain with a goo d
dipole.

A mobile antenna presen ts
little more difficul ty th an a
simp le retu ning. Most co m­
mercially prod uced mobi le
CB antennas fall int o three
categor ies, and all can be
mod ified successfully with
very littl e effor t. Qu arte r­
wave whips are simply pruned
to resonance with an swr
me te r in the line. Center- and
to p-loaded ante nnas usua lly
have an adjustab le metal whip
w h ic h r equ ir es a slight
sho rte ning.

Helically wound antennas
may be carefu lly shor tened
a n d resealed against the
wea t he r. There 's no th ing
really difficul t about the co n­
version, and most can be
acco mplished in 30 minutes
or so.

By th is poin t. yo u should
have u nder $100 and a bout
an hour and a half wor th of
time invested in a slick 10
meter sta t ion . -

Refer en ce

1. Hy-Gain model 68 2 uses the
same conve rsion . Models 26 80,
268 1, 2682, and 2683 req uir e a
diff erent crystal fo rmu la: Cry stal
X10 1 = N/ 3 + 11 .80666 MHz, but
t un e-up is exact ly the sam e. Ser­
vice manuals (ve ry comp rehe n­
sive) are available f ro m : Hy-G ain
Electro nics . 4 900 Su pe rio r St. ,
Linco ln , Neb raska 6 850 4, f or $ 5
each.
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T ~\~~t~nDS in PRIZES
Biggest Show in the East
N.E. Convention
Escapes to Country
Conventioneers and city dwellers alike
breathed a sigh of relief when the news was
released from Newington. The New
England ARRL Convention, formerly held
in Boston for several years was moved to
the tiny hamlet of Boxborough,
Massachusetts on Interstate Route 495.
Free parking and easy access were given as
two main reasons for the move. Home of
the big show will be the Sheraton Box­
borough Hotel, Exit 28 , Route 495.

Prizes Awa rded
Both Days of Show
Through the generous cooperation of the
manufacturers and exhibitors lucky con­
ventioneers will be taking home
transcei vers, antennas, microphones,
amplifiers . the list goes on end lessl y .
The event is a non-profit affair and sur­
plus funds go directly into the prize fund.

Every Manufacturer
Will Attend
Virtually everybody who is anybody will be
there. A partial listing at presstime included
leom, HyGain , Dentron, Tufts, 73, Spec­
trum International, Mosley , Drake, ARRL ,
Ham Radio, Yaesu, CushCraft, Robot,
Atlas. Ten-Tee , Digital Group, CQ, Ken­
wood, Byte, IIi-Ex, Hamtronics, Har­
rison, Science Workshop , TPL , ETO,
Newtronics, HAL, Heath, Bay State,
Evans, Radio Shack, Aida, DSI, Tel -Com,
Harco, etc. , etc.

Big Events All Weekend
Included will be movies of the Clipperton
expedition, YL fashion show, bus trip to
ARRL, night club show and banquet, sem ­
inars on antennas, ATV, you name it!

There will be 2 meter fox hunts and
bargains in the flea market!

Discount Coupons Mailed September8th
23,700 Sentto New England Hams
Registration will be $4 early bird , $5 at the door. If you were in the
spring 1978 callbook you were sent a flyer. You can order tickets
directly from the ticket chairman: George Stewart, W1ZQQ, 17
Barnes Avenue, East Boston, Me. 02128. Children under 16 ad­
mitted free. Hotel reservations should be made directly with the
Sheraton Boxborough, Boxborough, Massachusetts 01719.



- for dividing active voltage

"' a ,

two currents are identical, t he
op amp will be jus t loafi ng
a lo ng and, th eo ret ically,
there will be no curre nt what ­
soever flowing in to or out of
the op amp. If, however, one
of the tw o branches draws
rnor e cu rrent than th e other,
the op am p will have to
sou rce or sink tha t difference.
See Fig. 2. The arrows indi­
c a t e co nventional curr ent
flow .

The 74 1, Iike most other
op amps, is in ternally pro ­
tec ted against sho rt c ircuits
and can indefini tely with­
stand a short between its
output and either supply line.
Therefore, do not be afraid of
blowing up the device. If you
try to exceed its capabilit ies,
it will just refuse to co­
operate, and you will lose
control of the voltage at the
ground ter minal.

Thi s limi tation raises an­
other quest ion : How muc h
current can you exp ect out of
this circui t? Th ere is not one
single an swer to this quest ion.
If the positive and negative
cur rents are nearly ide ntic al,
the limitat ion.wil l be imposed
by the capabil ities of the
single-ende d su pply, but if,
on th e othe r hand, th ose

...... curren ts differ widely, the
limita t ion will be imp osed by
the maximum ou t put of the
741. It so happ ens tha t this
device was never in tended to
be a current driver an d, in
fact, man ufactu rers do not
guarantee or even specify the
cu rrent th at you can ex pect
out of one of those little
beasts . If you sift throu gh
ava ilable literature, yo u will
see th is parameter quo ted at
anyw here bet ween 5 and 15
rnA.

Confro nted with this sit ua-

Th e op am p 's output will
th en play the role of a
"sy nt he tic" ground, and yo u
will en joy the possibility_ cf.
selectin g the potential of the
ground te rm inal, provided
that it does not come closer
than 3 volts to e it her suppl y
line.

In addit ion to the above
lim i t ati on , th e maximu m
curre nt o ut pu t of the o p amp
will dictate th e maximum
current differe ntial between
the two branches of th e cir­
cuit t ha i it can ha nd le. If the

are for th e mini-DIP or TO-S
packages .

Actuall y, it is nothing
mor e than a voltage follower,
jus t textboo k stuff, but
maybe not wide ly known in
hobbyist circles. As its nam e
im pl ies , t he o pera t ional
am plifier , by virtu e of its
int rinsic properties, will cause
the voltage at its out pu t to
follow t he voltage impressed
upon its non inverting inpu t.
This voltage can be con­
venient ly selec ted by means
of a po te nt iometer.

Active
Voltage Divider

P. G. Lefevre PY1AQL/CTlEM
Vasco Camara 9A
Carcavejos, Portugal

"
' i'. ,

"
(~.~

•

"

I f yo u intend to perform
ex pe riments th at require

du al pow er suppl ies and you
o nly have a single-ende d
sup ply, th en th e circuit in
F ig. 1 is for you. Pin nu mbe rs

Fig. 1. Pin numbers are for
the m ini-DIP and Ta-S
packages.

Fig. 2(0). Current at the
positive branch is greater.

Fig. 2(b). Current at the nega­
ti ve branch is greater.

Fig. 3. Pin numbers are for
the 14-pin DIP.
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TWO METER AMATEUR BAND 148·148MHz

NEWIEXCITINGI BREAKTHROUGHI
DRAKE TR·7 TRANSCEIVER & ACC.

MADISON FABULOUS FALL BUYS

THIS MONTH'S SPECIAL

KENWOOD TR7500A .... ...... • $249

KLM: Antennas, linears, Acc essories All in Stock. Free
balun wf2 meter base antenna.

FINCO AMATEUR BEAMS in Stock - Call! A62.6 and 2
Meter .. . ... . .. . • .. . . . • • • • • • . .. . . . . . . • . . • • • • • • • . . . . . . . $61.00

2 +2 Horiztvertlcal . . .. . . • •• • . • • . ... .. ... . . • • • • . . • • • • . . . . $37.50
BIRD 43 Watt meter plus slugs, in stoc k. prepaid freight.
BENCHER keyer paddles in stock $39.95; chrome $49.95
YAESU

FT·301D + Free FP301 $935
FT·301 + Free FP301 . • •. • . . . . . . .. . . .. . . .. . . . . . . . . . . .. . . $769

YAESU FT·9010 series Call for Quote
TELE·TOWER: 40 ' wlbreakover $299

55' wlbreakover $399
MICROWAVE MODULES MMT 432·285 $259

UPS Paid .
F9FT TONNA antennas: 144/16 el . . .. . . .. • . . . . .. . . ... . . . . $55.95

9/19 OSCAR $53.00
JAN EL Preamps QSA·5 . • •. • • • ... . .. . . . . • • . • . •. • • • • • • . . . $39.95
TECHNI CAL BOOKS: ARRL.. Sams. TAB, TI, Rider, Radio Pub.,

Call book, Cowan, TEPABCO. may others call
HAM X ROTOR (New Model) Turns 28 SQ. It. of antenna.

Lis t $325. In stock Your Price $249
CDE HAM·1Il . . . . .. . • • . • • . . • . • . • • . . . . .... .. .. .. .... .. .. $129.00
SWAN METERS: WM 6200 VHF Watt meter $49.95

SWR 3 Mobile . ... • • •'. • . • . • • • . . •.. .. .. . •.. . . .. .... .... . $9.95
TELEX HEADSETS: . . . .. • . • • • .. • • • • .•. . . .. . • • . . . . . .. . . In stock
CETRON 572B . . . . .. . .. . . . .. . . . . . .. . .. • . • • . • • . • . . . . . $27.95 ea.
RAYTHEON 572B .• . .. . • . • . • .. . . .. . . .. . . . . . •• ••. . . ..• • .. $24.95
ADEL nibbli ng too l, $6.45; punc h $3.50
CABLE 5132" , 6-st rand, soft -drawn guy cab le. For mast or

l ight tower, 3c foot.
BELDEN COAX CABLE: 9888 do uble shiel d AG8 foam coax,

100% braid, suitable for direct bury 39c ft., 8237 AG8
21c n, 8214 RG8 foam 25c1ft., 8448 B-wi re rotor cable
16C n., 8210 72 ohm kw twinhead $191100 t t., 8235
300 ohm kw twinlead $121100 ft., Amphenol PL·259,
snverctatec 59c, UG175 adapter 19c. PL·258 db' female
$1.00. BNC female chassis mount 59c ea.:

BELDEN 14gauge cop. st randed antenna wire • . . . . . . . . $511 00 II.
TIM ES YI" foam hardllne 60C1ft. connectors $15 ea.
71S" Foam Hardll ne 1.50 II. Connectors $25.00 ea.
KESTER SOLDER 1 1b. 60/40 .. 062 $6.50
LEADER - GDM LDM815 . • .• • • •• • • • . .. . . • • •• .. . . . . : .-.....$89.95
MALLORY 2.5A11000 PIV epoxy diode. : . . • •. •• .. . . . . . . . . 19c ea.
.001 MFD 20 KV CAP . . . . . . • • . . . . . • . . • • . . . •• • . • • •.. . . .. . . . $1.95
GE receiving tubes .. . . . .. .. • . . • . . . .. . . • • . • • • .• • . • • 50% off lis t
GE6146B.S95O •... . . . . . •• • .. . . . . . . . . . . . . .. . . . . . . . . . . . $7.95 ea.
SWAN 750CW -+.: Free PSU·3 ~.:.. ~ $675

$886.00
$1072.00
$166.00

omnl-J
ANTENNAS

ModeIOJA·146

TR·7
TR·7 & DR·7 DIGITAL RIO
PS·7 POWER SUPPLY

CALL FOR QUOTES ON:
YAESU KENWOOD

FT901 DM TS820S
FT625 TS520S
FT225 TR7400A

ALDA, AMCOMM, ETO ALPHA
TEMPO VHF ONE PLUS

MADISON M35

ELECTRONICS SUPPLY, INC.
1508 McKINNEY HOUSTON, TEXAS 77002
713/658·0288 M35 Nlte.713/497-5883

• NO QROUND PLANE REQUIRED

• USE FIXED, MOBILE, OR PORTABL E

• SdB QAIN OYER ISOTROPIC IN MOS T MO BILE
APPLICATIONS

• OVERA LL LENGTH: LESS THAN &4 INCHES

• COL.LAPSIBLE TO 22 INC HES . MAY BE PACKED IN SUIT·
CASE FOR THOSE OUT-QF·TOWN TRIPS

• STEEL WHIP AND ADAPTER INCLUDED FOR MOBILE AND
FIXED APPLICAT IONS

• VSWR: LESS THAN 1..2:1

PRICE $39.95 UPS Prepeld

220 MHz - $37.95 450 MHz - $37.95

AMATEUR BEAMS-In slock-

FINCO A62 6/2m $61.00
TELREXTB5 EM $415.00
RIW 432·19 $49.95

16 ELEMENTS - F9FT - 144 MHz

The 'Tonn'a ' You've been
hearing about

144/146 MHz SWR 1.2:1
17.8 dBi WI. 4.4 kg.
50 ohms Horiz./Ver t.

length 6.4 m. FIB rat io 22 dB
Side lobe attenuation 60 dB

Horizontal aperture 2 x 16· (- 3 dB)
Vertical aperture 2 x 17"( - 3 dB)

$55.95

CALL FOR FAST QUOTES
SPECIAL ORDERS WELCOME

AUTHORIZED DEALER
TERMS: All prices FOB Houston. Prtces subject 10 change without not ice.
Ali ltems Gua ranteed. Some Items subject to pr ior sale . Send lett erhead lo r
Amateur dealers price list. Texas res idents add 5% tax. Please add
postage estimate.

Vhf engineering '
Makers 01 the World's Most Complete line of VHF-FM Equlpment
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Device Polarity BVCBO BVCEO BVEBO Ie Pd Condition

59 101 NPN 60 60 5 4A 40W Ambie nt T =25
0

C
59 121 PNP 60 60 5 4A 40W Ambient T =25

0
C

0

TIP 110 NPN 60 60 5 2A 50 W Case T == 25 C
0

TIP 11 5 PNP 60 60 5 2A 50 W Case T == 25 C

Table I.

tion, I decid ed to find out for
m y self a n d, sc ro u nging
arou nd) was able to gather
some twenty-five differ ent
units from several manu­
facture rs and in diffe rent
packages. Their sho rt circuit
current was measu red with
unexpected results: Mini-DIPs
a nd metal cans gave about 16
mA, wh ereas 14-pin DI Ps
gave a surprising 30 mA!

Inasmuch as th e ou tput
cur rent limitation is te mpera­
t ure dependent, I also ran
some tests with heat sin ked
DIP packages with incon­
c lusive results) and it is
doubt ful whether it is worth
the trouble.

There are in existe nce
other op amp s capable of
greater cur rent out put, but
th ey are not o nly difficult to
find ) but expensive , as well.
The circu it of Fig. 3 is a mor e
practical so lution if the un­
aid ed 741 is not capa ble of
de livering the performan ce
you need . I designed this cir­
cu it after unsuccessfully
trying 2 different designs
p u b l ish ed on sepa rate

occasions by t rade magazi nes.
The first design on ly wor ked
if t he negative bra nch drew a
heavier cu rrent, and the
seco nd one was plagued by
oscil lat io ns.

In th e unit I built) which is
now a perman ent f ixture of
the workbench a t CT1 EM, I
used 2N4898 and 2 N358 5
tra nsistors for the simple
reason that the y were avail­
able fro m my junk box. Any
pow er transisto r in a TO-66
or TO-nO package sho uld be
okay . It wo uld be fut ile to
try a big br ute like a 2 N30 55
because th e 741 would be
unable to provide the base
cur rent necessary to fully
exploi t its power cap abi lities.
With the t ransistors a bove,
my unit can provide cu rrents
with an imbalance exceeding
1 Amp.

If yo u are still not satisfied

with that, you may use
Darling ton amplifiers inst ead
of plain t rans istors. These
amp lifiers f rom the outside
look just like any transistor )
and th ey are inserted ina
circuit as if t hey were just
th at. The main characteristic
of such devices is a phe ­
nom enal sta tic current gain.
Th erefor e) the sk impy cu r­
rent output of even a 74 1 will
be sufficien t to provide th e
necessary base dri ve. Su ita ble
devices wou ld be Motorola's
HEPS9101 and HEPS9121.
Texas ma kes th e T IP 110 and
th e T IP 115, whic h are lo wer
in p ower capabi lity and
wo uld requi re heat sinking.
See Table 1 fo r the main
parameters.

On the schematic, R1 and
R2 are optional and, if
insta lled, shou ld be ab out
10% of R3. Th e pot sho uld

be ab ou t 50 k and the bypas s
capacitors (from gro und to
the supply rails) shou ld be .1
ce ramic disc. It will be ad­
vantageous to use the 14-pin
pac kage, rat her than the mini­
DIP or meta l can, and have all
pins so ldered to the boa rd
rather than soc kete d, fo r im­
proved heat transfe r.

Before you decide to go
the Darlington way, make
sure that your powe r suppl y
has en ou gh beef to exploit
th e perf ormanc e affor ded by
the very high current gain of
these devices. Remember that
the t rem endou s am plification
is obtained on ly under static
co nditions and falls off quite
rapidlv with increasing fre­
quency . Eventuall y you may
run ". into a circ uit whose
current deman ds fluctuate
too rapidly for th e Darlington
to follow.•

189.00

_ . 1 t7 .00
Z 17 ,0 0

99 .0 0

$4 9 ,9 5 List. 33 ,50
89 ,9 5 Lisr. 60,00

149 .95 list. 99 .00
179. 9 5 List. 1ZO,OO

.. ..... 145 .0 0

. ...... 210.00
. ........ .. . .•• 43 .00

. . . . . . . .. . . . . . Z7 .00
. 9 .0 0

. 3 .00

3:tf»A WEST MAIN STREET
PHILADELPHIA MS 39350

P HO N E : ":I-65b-5345
HOURSt 805 Mon·Fri .

Jeptember Jpeciols
~:~N~el.Trib~ nde r $ 18 9. 9 5
TH3MIO ·3 e l. T ri b~ nder 150 .00
TH3 I R . LowPower Be~m 10 4 .0 0
I 8AVTIWB · I 0 ·80M Verl;c~I , . . 7 0 .0 0
MOSLEY
TA3] · ] eL T ri b~nder . .
CL-36-6el. Tri b~nder

RV-4C -1 0 -40M v erucer
RV-8C -80M Kil for RV-4C
RK....-34-5-Roo/ Mounl Kit .
Antennd We~lhe r Guarcl •
WILSON
$y stem One -5 el. Trib~nde r. . 20 9 .0 0
5y stem Two -4eLTri ba nd er . . • • 16 7 .00
OB- 54 -5 e110M. 4 er.15M Z99.00
OB-4 3-4 el. 15M, 3 el . 10 M 136.00
DB-33-3 el. 1O&. 15M .. • • 1 14 .00
CVSHCIlAFT
ATB-34 Trib~ nd e r .

RO TOllS
Corne I I Dubl lier H~mlll ,. , .
Co rn el l Dubl li er H~m'r'X ..
A l l iall ce HD- 73 .
POWER SUPPLIES BY SA Y
Overvo lt~ge Il..Overcurren l Pro te c.
5P5·4 : 4 AM PS
SPS·B, BAM PS
SPS· ZO, ZO AMPS
$PS·30 , 30 AM PS
WillE ANTENNA COMPONENTS
wlr", Is
by Sax ton_so ld In 50 ft. Incremenl s_ pri ce per fOOt:
53 00 -18 g~. Copperw eld (TM) retn, over 30 0 ft. 1 . 2 ~

5302-1 4 g~ . Co pperwe ld (TM) 4 ¢llt . , over 3 00 It . 2 .9 Q
53 03- 11 g~. Co pperw eld(TM) 4 'h¢lft . , over 30 0 fl . 3.8Q
8183-RG-8IU foam, 95 % Bra id, 13 g~ .-100 fl, up 13. 5 ¢
8 Z8 S·RG-8IU fo~m, 95 % Bra id , 11 ga .-ZOO fl , up I 5.5~
829 1-RG-5 8AIU Fo~m. 9 5 % Br~ id, ZO ga .- ZOO fl. up 5.N
I S96·RG- 174IU Mini~tu re 50 Ohm ZOO It. up 3.6~

Hy·G~in End Insulatorslt I 56 -list $ 3 .9S/pr. $ 1.8 5
Hy·Gain Cen ter Insulato r It I SS·list $ 5 .9 5 . $ 4 .30
2 50 2·3 00 O hm Op en W ire Line . 10 0 ft . Co i ls 4 C/ fl.
2 5 0 0·450 O hm Op en W ire line, 10 0 I t. Co il> 4 Cl f t .

C89 COMMUNICATIONS
SERVICES

StInd stam p fo r price eheee 01' 5 1 c hoc k for full lin e
cota lag. 51 r e fun dsblo on fir ot order. Wo d o nat export.
All s h ipp ing is collect.

,

HAM
REPEATER

AUTOPATCH
Offer your club COMPLETE
emergency communications

Commerc ial quality, gold plated contacts. plug
in, epoxy glass PC boards. 12 volt DCor 115 volt
AC operation - Po wer supp ly included. Four
digit access - Single digit releases - field
programmable. Hybrid network - Noswitching
required. FCC certified telephone line coupler.
Auxiliary "In Use" contactssupplied. Land line
"call-in" signalling control contacts provided.
Price complete$498 + $3 shipping & handling.
MasterCharge, Bank money order, or certif ied
check acceptable.

Accessories: CES-300 powered tone
pad- $59 BUS-COM sort-touchetetephcne
powered mike/pad element- $34.95. M76

M MONROE ELECTRONICS, INC.
E 100 Ho usel Ave. , Dep t . 412, LyndorlVi lle, N .Y. 14098

MARKO MFG. INC.
M56

P.O. BOX L
SO. WINDSOR, CT 06074

TOWERS

• FREE STANDING

• WRITE FOR FREE
BROCHURE

(QSL CARD IS FIN E)

• DESIGNED TO
UNIFOR M BUILDING

CODE REQUIREMENTS

• HIGH TENSILE
ALUMINIUM AL LOY

• SIZES TO SUPPORT
AN TENNA S FROM

5-15 SQ. FT. OF A REA
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209 Mystic Avenue
Medford MA 02155
(617) 395-8280

TUFTS
CATALOG

INDEX
Adva nc e d El e ct ro nics- 2
AMECO - 7
Am p he n o l- 17
A n t e nn a scec teuere-c z o
Astatlc-e t
Atlas-B, 12
Autek Rese ar c h - 2 , 5
Be n che r- 17
Bi rd -7
Bomar-4
B & W- 16, 24
C DE- 5
C ES-9
CIR- 1B
Co vercraft-9
Cushcraft - l 0 , 11
D a ta S ignal-2, 8
Dentro n-4, 16
Dra ke- 3
ETO - 1B
F 9FT-21
Finco-6
Ha m Key- 13
H u stler-1 2
HyGai n-l , 2 2, 2 3
ICO M- 15
J MR -17
K LM-B
Ken w ood- 7
Laesen-e t S
MFJ- 13
Microwa ve F il t er - B
M ic rowav e Modules- 17
Mo r ga in - 1 5
Mo sley- 19
Nem arc- 17
NPC-2
Nve Vik ing-2, 19
O K T o o ls- 9
Pan a V ise -l
Pipe Co mmunfcatton s-cl ?
R adio Amateur Callbook - 19
Regency - 2
Ro h n- 6
S a m s- 2 0
Save Your Rad io - 19
S harp Ca tc uta t c rs-e z a
S linky- l
SST - 1 0
Sti.qge r-6
S wa n- 4
Ree/Ax- 17
Tele tow er- 5
T e le x-7, 2 3
T empo-B
Ten Tec- 1 8

.T exes R F- 17
Ton na-21
Triplett-2
Tri Ex-l0
Va n Gorde n - 9
Vibrop lex - 19
Vista- 5
V H F Eng-14
Wi lso n Elec t ro n ics Co rp_-1 9
Wor ld R ad io"T V

Hand b o o k-l0
W 2AU-8
W 2VS-B
Yaesu - l
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P A N A VI SE off e rs a vaete rv o f
interchangeable w o r k holding
h ea d s. b ases and a cce sso r ies fo r
e ve ry imag inable f u nct io n . Bu t.
ju st b ecause it' s sm a ll, d o esn' t
mean yo u can ' t u se PANAV IS E
f or so m e pre tty r ugged w o r k. It's
a vis e ever y cra ftsman d eser ves.
MO OEl 3 00
O riginal Base
Des igned fo r all no rmal per rna -,
nen t installations. T hree lugs
spac ed 1 2 0 d eg rees a p a r t provide
m a x im um mou n t in g stabili ty.
Ove rall heigh t : 3 -13/ 16 " (9 7
m m ). Ba se diam eter : 5" (1 2 7
rn rn ).
MODEL 303
Original V ise Head
Wide 2W' (6 3 m m ) jaws open to
2 %" (5 7 mm). Head is pr essure
dtecast alum inum allo y ;with steel
a nd br ass in ser t s. Ham mertone
g r ay/ g,-e en fi n ish. Rep laceab le
ny lon jaws. Package incl u d es bot h
MOdels 300 & 303 for $2 1.9 5.

• FT·30 1 or fT.-301D •

COMPETITION QRRDE HF ~CVR

FT_""OM ,eo-, o", XCVR 51<, 9
Fl _g{) 'G ' 60·' 0'" XC,R '25\1
FT_oo'oE , tID'10... XC,R '25\1
INTE. N...TIONAl.GRAt>EHF XC'.
FT · ,~1F ' 60-' 0"' l<C"" 111\I
FT_1~1F E , 61). . (10,0xC"" 1~

FT_,~,Fx ' 6I).' 0" \AC OoIyl 69\1
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PANAV ISE
It's lik e no other too l y o u' ve e ver
u sed. It s h ead ro t ates a f u ll 360
degrees - an d ti lt s 180 d egr ees
from ve rt ic a l t o h ori zontal. Imag­
in e how th a t k in d o f ve-eattuw
simplif ies woe k p roced ur e s, ju st
one co nven ie nt k n o b locks w o r k
in any desired posi tion.

i

\ .,

Addr ess _

Name Call _ ---: _

City State _

Order: _

Cred it ca rd # _

_ _ 0 Chec k enclosed 0 Visa 0 Mast er Charge 0 Ame rican Express __
PRICES SUB.J ECT TO CHANGE WITHOUT NOTICE

VISA

slinky
SLI N KY! $43.95 Kit A LO T ol an t enna
in a LITTL E spac e N ew Sli l'lk yQ!) di pol e '
w it h he lical load; ng r ad iate s e good
sign a l at 1/10 w av e le n gt h 1009!

Prices FO B Medford MA.
MA res iden ts add 5% sa les
tax.

T h is el ectr ica lly small 8 0/75 , 4 0
& 20 meter a ntenn a operates at
any l en gth f rom 24 t o 7 0 ft . • no
extra bal u n o r t ra nsm atch needed
• porta b le - erec t s & stor es in
min utes. sm a ll eno ugh to fit in
a ttic o r ap t . • ful l lega l power.
lo w SW R over comp lete 80/75,
40 & 2 0 meter ban d s • much
l o w e r at m osp h er ic n o i se pick -u p
t h a n a ve r t ic a l & needs no radials

• k it in e L a p r, o f specia lly-m a d e '----------- - - - - - -----------------1
4 " d ia . by 4 " lo n g c oi ls , con - r
taini ng 335 ft. o f rad iating c on­
duc t or . ba lun, 5 0 it. RG58/U
coax , PL259 conn e ctor . n y lo n
r ope & manual.

Minimum $3.00 fo r
shipping & handli ng
on A LL ORDERS.

GIANT FLEA MARKET!
THOUSANDS OF SSSS IN PRIZES!

Don't Miss The N.E. ARRL Convention
Oct. 14th-15th

At The Beautiful Sheraton Boxborough
Boxborough, Mass.

Tufts Radio Elect ron ics . (617) 395 -8280
re-i
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$199.50
$249 .50

Mod el MB II $285
(with Balun) $3 15

Ready~ t o go!

f antast ic per fo r ma nce is w idely acc tatm .
eo. But, today, we' re still way ahead Wit :l
the most adv anced ~ our QF _l. 'rn ou.
sands are alr ead y in use im pro ving
v aesu. Kenwood. Dra ke, Swan, Atlas,
Tem po, Collins, etc. Hooks up in m inute s
kl ANY ri g. Pl ugs into phone teck. Drives
a speaker with 1 wa lt, or phones.
I Is secr et is an exclusiv e " inf initely-var i·
abl e" cascaded c esrcn. You can var y f r e­
quen cyover the EN T IR E audio ran ge ­
250 to 2500 Hz - in all posit ions. Var y
selec tivi ty 40 :1 or more. Instantly zero -in
on signals Dr optim ize response! PEAK
CW or voice with 50 Hz bandw idth ,
variab le to 2000 Hz. Imagine w hat the
NARROWEST CW FI LTE R MADE w ill
do to QRM ! ae ject Whist les, car r ier s, etc.
w ith the most f lexi b le NOTCH you've
heard . W ide or narrow . Dep th to 70 dB.
Cope wi th SSB hiss and splatter in LO W­
PA SS. Sleep sk irts in all costt rons add to
your r igs Skir ts .

2 0 0 (20,000 O h m s p er Volt) .
AC VO LTS: 0- 3-1 2- 60-3 00-1, 2 00
( 5, 0 0 0 O h m s per V o lt).
OHMS; 0- 20k- 20 0 k- 2m n -2 0M
n ( 2 0 0 O h m cen ter sca le o n l o w
r ange).
D C M ICRO AMPERES: 0- 600 at
2 50 m V .
DC M I L U A M PE R ES : 0 -6-60-600
at 2 50 mV
A CC URACY; ±:3% DC; ±4% A C ;
( f u ll scal e).
S C A L E LE N G T H : 2- 1 /8" .
M ET E R: Sel f- sh ie ld ed ; d iod e
o v er load protected ; sp r ing b ac k ed
je wels.
C A S E: M o ld ed , black, h igh im­
pact t h erm op las t ic w i t h sl i d e
la tc h cov er fo r ac cess to batteries
a nd f u se, 2-3/4"w x 1- 5 /1 6" d x
4 -1 / 4 " h .
BATTE R I ES: l'J ED A 1 5 V 220
( 1), 1 Y:z V 9 10F (1): Complete
w it h 4 2" leads , alligator c l ips,
b at t er i es and i nstr u ct ion manual.
Shpg. Wt. 2 tbs .
M ODE L 3 1 0 Cat . No. 3 0 18$53.0 0

The Touch;"
by~ ~;;"I.

•
•

• Over 15,OD Offeq uem:ies at your linget1 ips $249.95
• Scans tilecnaneersin1.3 Seconds

SpecialWealher Alert" and PriorityScan teateres

EXPERIENCE the Ultima te
in Scanners

AUTOPATCH

RANGES
VO L T S : 0 -3 -1 2-6 0-3 0 0 ,

:.--. 'I________ _____ .._'"'"' ''',. " ......,,'rQ ,....TQ!'l (l

A Co m plete Au t o patch fac il ity that req uires on ly a repeater
an d a t el eph o ne li ne. Features inc lud e singl e·digi t access/
d isconnect , di rec t d ia ling f rom mobile or h and:.held radi os,
ad justable am p l if iers f o r t ra nsmitter and .telep h one a ud io , a nd
t one -bu rs t t ransponder fo r acknow le dgement of patch dis­
c onn ect.
RAP· 200 P. C. Card
RAP·2 00R Rack Mount

111' TR IPLETT

e4Ntelt ?2e4eaeclt
QF-l Active Filte r

For CW & SSB

$59 .00

A UT EK pi oneer ed the A CTIVE AU DIO
FI LT ER way bac k in 1972. Toda y, their

MB II pro vid es :
e Constant SWR mon itoring." Prec ision tuning of final amp. * Harmo nic suppress ion.
* Receiver inpu t impedance-match ing. * Maximum power transfer to antenna. e con­
tinuous frequency cov erage 1,6 10 30 M Hz. * Precis io n tun ing at any wire VB
wavelength or longer, with SWR of 1:1.

MB II fea tures:
* Fine st qual ity, made- in-USA components. *Large, prec ision. easy-to-read dials with
360 readout. *Opl iona l 3000 watt Balun fo r twin lead antennas,

DC

• D r o p- resi st an t , hand- size V-O - M
w ith h igh- impac t thermop las t ic
c ase•

• 2 0,00 0 O hms p er vol t D C and
5,000 O hms per vo l t A C; d iode
over load protectio n with f u sed
Rx 1 O hms r a nge.

• Si n gle ra nge swi tch; d i r ec t '
r eading A C A m p r an ge to facili­
tate cl a mp-on AC A m me t er
u sage.

"5 ' JV OC
IOmV
"mV ~MS

N PC 2 ,5 A mp
po..o, S y pp'V
4 Amp M a x . SQ' ld S,. , .
Ove , load P' QlOe'M

T u fts Radio E lectronics . (61 7) 395 -8280
TC·2

fU"cl'"O' s il,ul ly in oonvert­
ing 115 votts AC 10 , 2.voU'

DC,2,5 amp. oonlinLJ(lus. 4 amp, max EM"," ""Y0oo to . ojoy CB
r.tIlio, carll-"30kcaroi~g., """,,n. tal'Optaye, or oa, ,ad io in >hom.
",ofhee
C,," ,," , oo, C" rren'I ' u" "o.d l
0 0'''" ' VQ" '9. INo l<>a~)

Outp"'VOItagc IF"" U>M )
F,,,e ,mg C, pac" o,
FI,pp l. (" " "C <>a°1
SM'tC "cu" P' otecM n
c.,C, J"I HI' , ' '' ' (WI ' 5' 0"10], S " ,pp,". We; ~h" 41b<

MDDEL 1D2

NpC'5 Am p R .g~ I"'" POw.' 50 pply , 4W,y "'O,<OleO .
O Ot PU ! VO lt og • • n O em«"' M.,."

~,~~~~~?:~~"'." OO it~VA::DC iE~~v:::C
T,," , i,n' R. , po"," 10 "So<
C."." Coo,,", "", 10. "'p

~~:;~:l:~~~,~o.'~""'" ~;r
C"",, . .. " IHI , 9" II'Il' ' "," (0 1 50 ,po",g we ,gh,-" '. ,

1.75 Amp
' 6 Vm a.
'2.mlo
5.000""

;"~,~~Fe ,..... f---------------------------------l
Ca • • ) ·· IH) .," IWI , 5'," IOI Sh ,pp ,ngwe ,g" ' ) ,p ,

MDDEL1D9R

E,tt. h"'j-O"'YOIl" Q"" UyC(J<l1'<f1> 1 1~ 'O ltsAC 10 13.6 ""'" [)C ' 200
m,lI" oll' 10 " mp' Contonuoo, . 25 amp' ""' , . All " loG ".1'.FoaT"' ''
aual ," " , o' '''' ''lOOd, ....'rv OIt.lg. MO therm, 1 prmoc!lon. Id<l1l1y ..,l1<o
rcrop".I'rlIJ mOOil. Ham,ad,oarJ<lI ,o,ar ,mphherin , ,,,,,"om, oroffloo
ExOOIl,", bonOhJl<lw" .., pply lor " ' '' IIIJ ," d , orviomgof 1J'lOlJ ,1. ".''!mu­

"''''''''''" oquopmon'

MDDEL12V4 g,.
NPC 1.7 5 Amp ca
io:~~S~~~,'V ' , :~,m~;j,

FU "CliOl1sSllenl l~i"oo"vm- , ~ :
109 115 \'Ill! , AC 10 12 vollS
DC 1 ~ " lI y suu, ~ lor mos t
applicalions ioc ludong a ·t 'ack S1",,0, b"'~ta' a la' m, carrao io a no
""s"tt, tal'O plaY",wJthln r>ower ,alir>g

CQ"" " "oO,Cweo , If"" lQ'~)

o"'P"' VQ" 'g. IN<> Lo. d'
o"'P"' vO""'9. IFo" CoMI
" ,It."o. C.p.e"m

~;,":~Led~~~ ,~~:~,1.c, ,""

~ ~~ J VOC

Sm" ""'S

, H W OC
~O m '
'''W~M S

MDDEL1D3R

N PC 4 A m p Re gu la ' ed
Powe, $ yp pIV .
So lid 5,a,• . D" a l
O••, load Pro'oclion

THOMSON· CSF MODEL NET PRICE

~ I::Ii8
12V4 $19.95 104R $49.95
102 $24.95 108RA $79.95
107 $28.95 108RM $99.95

ELECT RONI CS
103R $39.95 109 R $149.95

OOLP", VM·9°
" '" oIl Qud R,..,u'''''' "A'Po,·, No;,.
T"""eo'Re,,,o,,"

~~ :i~~: r~t:::"'

~m~~;:OC
'Amp
' ~ Amp

"Am"O....Ol1' O.P' o,. ,, 'oo 1< ' V " V
~a"" ' ''--(HI' ' W' <W" S',, " (0 , S" ,p","" W.,O'" ", ," ,

A CSO AVA ' CA 6 LE A S MODE l ' OS RA
W IT HO UT ME TE R A N OO v E FIvO c TAG E
pROT EC T ION

ADVANCED ELECTRONI C
APPLI CAT IONS, INC.

The AUTO DIALER that really works!
_you get 18 numbers from a 1-2 punch
- for making Quick and Safe Auto-Patch Galls
- wltn Key-Pad Programmable Memory

Check These Featu res:
Autom at ically d ia ts w it h 1 o r 2 butto ns

Excl usive M OS M ic roprocessor

A ut o mat ic Push -t o-talk
Program m ab le t o ne durat ion

Programmable ti m e between to ne s

H igh q ua lity tact i le Ke y- Pad

Built i n s pea ker

Program RA M memory w ith Key- Pad
(10 numbers i n less than a m i nu te)

Optional RO M ad ds 8 permanen t n umbers

Crystal control led

Mates w it h vi rt ua lly all amateur F M
t ransce ive rs

~'~~~~~~'~~" Ia"O" ~ ~~ <VOC

~;~~~~~,QR':")(,"'C ;.,m"vS~~ s
C" " co , Con M oo" , '-" Amp
C"".n' l ,m" . Amp
CoH .n' FQ"'""" k , am p
Ca , .' J" IHld ''-' (WI' 5 ', " [01 sn 'Opm9 W",~h" " b,

Conv..-ts115votl, AC 10 13.6 \'Olts DC t 200 miltlVolts. Harldle, 2,5
amps continuous a nll 4 amp, max, to" Ltty ,", I, d 10' applicatlO"S
"h. " ""hum and DC stability '« im~on,nt >Uch" CBI,, ",u,, ' ''oo
s matt!la m ,ad io t""" m,ne" arid high Quality e;~h l -t'ac~ ca' s1<""'s
ca n atso .. ":;e~ to I"Ckl' .CI"" g~ ~~~O~,ta, Daner,<'S

MODEL 107~." .. ... . ..
N P C 0 A m p Powe, ~ 4J

S UPP 'v . 6Am" Mu. ". pow.:n ..u ......v .
So"dS'a'•. O"., lo.~ _p"",,,,,,,,, " ,

F" octiono " tOo1ly .. conve~,"g 115 voits AC 10 12 volts DC, 4 amp,
comin" ,,"s , 6 amps max, ElI3olo:;a"~,"", 10enjOl'CO,,~ 'O , ta' ~t<aoJ<

cart ,idg' . C'<1S$,tt ,ptaye, "'tar ,adio in a ~omeo, oftice

Con ""uo"S Cu " e"' IFv" l oM I ' ~m "
O"," U,Vo~.g. ,NQ lQad l ' 6 V m"
O"' PU' VOlrpye l' uil loa"1 \ ~ v m'o
f "'e " ng C,O'COW 10,000" '
R,p p'. I'ull lQad l ,V ~MS

S no, ' C,'O", ' P ,o'CC"O" T". , ma ' B.... .,

Co,e )" iH) , ' '''' (WI ' 5 . . .. IDI $ " '00"'9 WO'9"L' '"'

M ODEL 1D8RM .i e .I ,;"
N ~C 12 Amp R. g u ' ''. d J

PO~ ~;I~ us':~ ~~: 1. : . ..,,'~•••~
3'i:~;,:~~'~O.~:~: '< ,~\ ,.. ..

l ni' h"... y duty "" I quo,u, coo, .n, 11 ~ VOl" AC '" 13.5 vol" DC
I 200 mill"OII' , 8 amps CO"t ," uOUS, 12 ,mp' m" All ,o l l~ sial.

f ,a 1ule s dua' ,"" . nl ,y ., load ond o,,,"oUag, plOle, lion Id, ally
soired 1m ope,a' ,ng moolt, H, m ,ad iO 2 ""I.. AM-rM·SS~ " " , .
" i" " io YOlw h""" m 011", C.. ,.I<o 1>1 u, eo:! 10 I"c kt, ·ch", go 12
\'Olloa 'Mn"" es



26.60

14.60

26.6 0

8 9 .9 5

10.60
.13. 2 5

150.00

166.00

160.00

165.00

9 95. 0 0
165.00

DRAKE
TR 7 TR AN SCEIVER

Drake R·4C
S o l id State L inear p ermeabi lity­
t un e d V FO with 1 kH z d ial divi­
sions. G e a r d r ive n dua l c ircu lar
dials . H ig h m ec h a nic a l, elec t ri cal
a n d t emperat ure s tab il ity . Covers
ham b a n ds w ith c r y s t a ls fu r­
nished. Covers al l of 8 0 , 4 0, 20
and 1 5 m e t e r s , a n d 2 8 . 5- 2 9.0
M Hz o f 10 m eters.

Covers 160 m e t ers w it h a cc es­
s o ry crv sta t. In addi t io n to t he
ham ba n ds, t u nes a ny f ifteen 5 0 0
kH z ranges b e t w e en 1 . 5 a n d 3 0
MHz, 5 .0 to 6 .0 M H z not reco m ­
men ded. C an be u s e d f o r M A RS,
WWV, CB, Marine a n d Shortwave
broadcasts.

Drake TV-3300-LP Model 1608
1000 w artstma x . below 3 0 MHz.
Atten uati on better than 8 0 dB
above 4 1 MH z . Helps TV i-f inte r­
feren c e , as we ll a s T V front-end
problems.

DRAK E TV-42-LP M o del N o .
1605 is a f our sec tion filter de­
sigr;,eet·with 4 3 .2 MHz cu t-off and
e xtremely high a t tenuation in a ll
T V c ha n n e ls f o r t r a n s m itt e rs
o p e rat in g at 30 M H z and lower.
R a t ed 100 w a t ts input.

MN-7

DC-4

PS-3

TRANSCEI V E RS A ND A CCESSO R IES _
T R33C 2-me t er FM transc eiv er , 12 c ha n ne l portable 229.9 5
MM K-3 3 Mob ile/ Dash/Desk Mo u nt f o r T R33C 12.95
U MK-3 Remo te tru nk ki t f o r UV ·3 s ystem 69.95
UV-3 144 59 5.0 0
U V-3 144-2 20 6 9 5. 0 0
UV-3 144-440 695.00
UV -3 144-2 20-440 7 95. 00
UV -3 E 144-4 3 0 , E u ropea n mod el 6 95.0 0
• Pri ces a bove inc lu de fac t o r y in st a lled m odu les for band s a s lis t ed .
F ac tory installed "add-on" 2 20 or 4 40 m odules . (M odules not 175 .00
se nt t o fi eld) .
POWE R SUPPLI ES
A G-4 110/2 20V p ow er su p p ly for 4 line tran smitters

a nd transceive rs
A C Supply [ 12 0/240 V.A .Col for a n y UV -3
Mode l
12 V DC power supp ly fo r 4 1in e trans m itter s,
transceive rs , & receiver s

PS- 7 120/240V A. C. supply forTR-7
MAJOR A CC ESS08 1ES & MIS CEL LA N EO US
L4 B Li near Am p lif ie r w it h Power Supply & Tubes
MN4C Ant enna Matc h ing Ne t w ork , 160-10 m eters,

250 watts
Ant en na Matchi ng Netwo r k, 16 0 -10 mete rs,
250 wa tts.

MN2 0 0 0 A n tenna Match ing Netwo rk, 20 00 wa tts. 250.00
B- l 0 0 0 4 %1 Ba lu n De signe d f or use w ith MN 4C/MN· 7 2 4.9 5
MS-4 Ma tch in g Spea ker fo r a une 33.0 0
MS- 7 Matc hi ng S p eaker fo r 7 lin e 33.0 0
W-4 HF R F Wattmeter 1.8 to 54 MH z 200/ 2000 wa tts 79.00
WH-7 HF RF Wa ttmete r 1.8 to 54 MHz 20/200/ 2000 w atts 8 9 .0 0
1525 E M Enc o der Mic ropho ne w/plu g fo r TA33C/UV-3 4 9 .95
7079 Viny l Case fo r T R33C 9 .9 5
HI GH PA S S F I LT E R S
TV 300HP High Pass Fil t er f o r 3 0 0 oh m t w in lead
TV75H P High Pa ss Filter fo r 75 oh m T V coax, type F
LOW PA S S F IL TEAS F O R T RA NSM ITIEAS
T V42LP For t r a nsmitt in g bel o w 3 0 MH z, 100 watt

continu o us/5 0 o h m s/SO-239 conn ec t o rs
TV3 300LP 1000 watts co n t in uous to 3 0 M Hz w ith s harp

cutoff a bo ve M Hz/50 o h ms/SO -239 co n n ectors
TV5 2 0 0 LP 1 00 wa tts c o n t inu o us o n 6 m eter a m a teur ban d

sections fo r sharp cu t off bel o w
c h a n n e l 2 , and to attenuate trans­
mitter harmonics falling in any
TV c h a n n e l a nd fm b and. 52
o h m . S O -239 c o n n e c t o rs b u ilt in .

DR AK E T V- 5 2 0 0 - L P Model N o.
1609. 2 0 0 w a t ts t o 5 2 M Hz. Ideal
fo r six meters. For ope rat io n
b e low s ix m ete rs, use T V -3 300-LP
or T V-42- L P.

5.0 0

5.0 0

699.0 0

156.00
24.0 0
74.00
49 .00
49.00
49.00
49.00

699.00
7 4 .0 0
S2 .00
52.0 0
5 2.00
5 2 .00
5 2 .0 0

886. 0 0

1 86.00

1072.00
3 8 .0 0

•

LINEAR AMPLIF I ER

L-4 B Llnear Am p l ifier .. $9 9 5. 0 0
-20 0 0 Watts PEP-SS B • Clas s B
Grounded -G rid t wo 3 -50 0 Z
T ubes - Br o a d Ba nd Tuned -In p u t
- A F N eg ative F eed b ac k . T r a n s­
mitting AG C • D ir ectio n a l W att­
meter - Two T a u t b a n d Suspen­
si o n Me t e rs - L- 4B 1 3-1 5 /1 6 " W ,
7-7/8" H, 14 - 5/16" D. Wt. : 32
Ibs. • P ower Su pp ly 6 -3/4" W,
7 -7/8" H, 11 " D, Wt.: 43 1bs.

Model L-4B

D r a k e T-4 XC
So l id S t a t e Li n e ar permeab ili ty­
tu n e d VFO with 1 k H z di a l
divis ion s . Gea r d riven d ua l cir­
cular d ia ls . Hi g h m e cha n ical,
e lec tr ic a l and t emperatu re sta­
b fllrv , Co vers ha m bands wi th
c rysta ls fu rn ished. Cove rs a ll o f
8 0 , 40, 2 0 a n d 1 5 m eters, and

f-- - --- - - - - -------- -128.5-29 .0 M H z of 10 m eters .
Cove rs 160 m e ters w ith acces­

sory crystal. F o u r 500 k H z range s
in a ddi t ion to th e h a m b a n d s p lus
o n e f ix ed-f req u ency r a n ge c a n be
sw itc h -s el ect ed fro m the fron t
pan el.

R TM -7

RR M-7

D R- 7

TR AN S MITT ER S
T 4XC Amateur H F Trans m it ter 160-10 m eters

RV -7
F A-7
NB·7
S L-3 0 0
S L- 5 0 0
SL-180 0
SL-6 0 DO

COMMUN ICA T IONS RECE IVERS AND A CC ESS O RIES
DSR-2 V LF-H F Digit al Sy nthesized Comm un ic at ion s $ 3 20 0 .0 0

Lab orato r y R e ce iv er SSB, A M, CW , RT T Y ,
' S 8

R4C A m ateur H F Receiver, 160-10 m eters
4-NB No ise Bla nker fo r R4 C
F L-2 50 Acc es sory I.F. Filter
F L-50 0 Acc essory I.F. F ilt er
F L-150 0 Ac c ess o r y I. F . F ilter
F L-4 00 0 Acc esso ry I.F . Fi lter
F L_6000 Accesso r y I.F . F i lter
T RA NSCEI V E RS AND ACCESSOR IE S
T R,7 HF Tr ansceiver 16Q-.l0 met er s

A nalog D ial R eadout
Oig ital Readout/G en . Cov. Bo ard
A llows co ntinu o u s receive f rom 1. 5-3 0 M Hz

TR-7/ D R-7 Abov e u ni t s, factory in stall ed DR -7
A u x-7 Ra n ge Program Board fo r T R-7 an d TR-7 /DR-7

A llows r ec e ive 0- 1.5 MHz a n d t ra nscetve o r
r eceive 1. 5-30 MHz. Accommod ates an y 8 500
k Hz ran ges . Mu st b e u se d wi t h eith er RR M-7
range r e ceiv e mod u le or RTM-7 rang e t re n scetve
modu le. Use o ne m ode per 5 00 k Hz ra ng e.
Mo dules a re c ustomer programm ab le, instructio ns
prov ided. Pr o o f of license n e cessa r y f o r R TM ,7,
contact sales d ept.
Ra n ge R eceive Mo du le - p lugs in t o Aux-7.
Customer Pro gra m mable in a ny 50 0 kHz ran ge
0- 30 MHz.
Ra nge tr an sce ive m odule - p lu gs in to Au x-7.
C usto m er Prog ra mma b le in a ny SOO kHz rang e
f rom 1. 5-3 0 MHz except 26-28 MHz . Send
proof of licen se.
Re m o t e VFO for T R ·7
F a n fo r TR -7 or PS7
No ise Blan ker f or T R- 7
Crystal filt er, 3 0 0 Hz
Cr y stal f ilt er , 5 00 Hz
Cr ystal f ilt er , 1800 Hz
Cr ysta l fi lt er , 6 000 Hz

Touch-n-go with
DRAKE 1525EM

Push- Bu tton Encoding Mike
Drake 1 5 25E M , m icro p h on e w it h
ton e en c o d e r an d c o nnector for
T R - 3 3C. TR-2 2, TR- 22 C, M L-2 ­
- Mic rop h on e an d au t o- p atch en -

code r in s in gle c onveni e n t p ack-

DR AKE T VI FILTERS
High Pass F il t e r s fo r T V sets
provide mo re than 40 dB attenua­
tion at 5 2 MH z and lo wer. Protect
th e T V set from a m ateu r trans­
mitters 6-160 m eters.

Tufts Radio E le ctr o n ic s _ (617) 395-8280
T C -3

Drake T V- 300-HP
Model No. 1603 . F or 3 0 0 ohm
t win lead
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Pul your_"'Il InJOl'll5.""' '''''
IIIM)-62!XJ ClOe1 eYerYlNn9 our _ -ti2lXI__ _ VUftSWO'1l. Ir!tt!rPOIaUOn

l!l'TOI'S anaevesa_ _ wttrla ol-<lglt

,UClOut- 'lO to 150 MHl, power co 200*3tt5
.....m .. ao;ctlfXYOf : 1Cl' .SWR /rOI'n 1:1 t<!
' 9 99 1Wltn ~ lI, x euracv WIIIlH.2OODIQIII.III
SWR Power Meter • . . $269.95
(req ui , es AC sou rc e)

SWl! brI<Ige __ till prl C.. Damer. Tn/'; little
Jewel QIJYesyOU..,..ttve l\Jrward PQWI'!I"an<l s_
on two 100 rnICn:Ia..-re met ..... at a
remarl<3lll¥lcl* pnc'.lnCIeates 1,' toinftlltY
~_ Of UP to ICJ:XI.wa tt S19~lt on IreQUendes
fmm l .S te150 MIl,. W1tl'lIOWlR'lertion I<>!iS, It"S
gr""t 10' mOlllle.OPeratlOns, too.SWI!_1APower
MllIIerand SWR Bnd ..... . . S~9. 95

lJen7iOn....
MLA-2500 $899.50

oe" Tron Ra (l ,O nas P.1Cked all I he
feal u r ..s a Ii n u r amph l ,.. r S" oU I(I
r" , v e in l o Inei, new MLA..2500_
Any Ham who w O,kS.t c.an tell you
I ne M L A · 2 5 0 0 r .. . lI y w aS Pu i l ! to
m ake " rn a"..... , ,,(1; 0 m ore f u n .

X mi t Free .

E...y~me.poc","c pocI<et
SWR. ....gI'JI'y mtce SWRmeter
Wll1Il'\lgllac(u~,SWR·l ~"'es

VOU1:1to l .1 S_It'5QQF1mS
QI'1lreQOJe(ldes!rom 1.7to~~

"'"! . Pred'lOn PC llOaI"cl
"'ectIOrI;Il COUpler ma~es It a
SOIIll Yalue " t a rocl<·pottom
pra .SWR· ' POdl IlllSWR
Illata' $14.95

Make/ Mo d e l

THE SWAN METER SHOWCASE.

TIle new _ -2OOA
eces It ~'l A$ an in- line
.....trmeter It \lIVes VOU I)Ower rc
2OO~on two ..:ales PI"' SwR

from 1:1 to3 :1 for SlII~"fr"'"

seee150 MIiZ. Ar1d"'S~ p«a ~

reader It , ....cl:';true pea~

envelope power or vou' volc e
mo<lulated " 11"'1. Flat ,u pon t e
to rwa n::lor ref lect ed po_,on
,ca les lo 200 wansln _
swlten·select e<:l RMS0' p e.~
WM- 200A Peak Readi ng
Wat tmet er .. . $89.95

$nItn out .-_ _

wI'I_ 1t 1S. 1TIIS llttI~ unll

1$SO C~lt coolcl me~~

telHlve ro<l~~In VOl'r
poe_noTelescllfllng am en".
an<! a fr eQUenc y ,ar1\le Of
1.SMHZ~ ttl e~ to200 MHZ
F$-, FIMl strenllttl
111_ . $13.95

A1 llst.Apr-eclSIQn~fO<INI 5_~_. we lle'5lgn

tr>e_-ti2lXIfa<" tr>e~"- maon ""'" _to lnOW wltl'l
: "X~.~~~Of 50t<!l'lO M H l Slgna./Son t"'O $Ul1es
to 200 *3tt5 pP.l5 SWRon apanOeCI~ SoelI"I! _ 1·1 t<!3:1 _

:t accuracy . WM -6200 In-Li n e Wa tlmeIM . . . $81.95

~~i~umARO;uO;;
. TWO METERS Motorol a HT 220 Crystals

CRYSTALS IN STOCK In Stock !

Standard - Ic om - Hea thk it - Ke n - Clegg. R eg e ncy - W ilso n. V H F
E ng • D ra ke. A nd O t hers!

LIFETIME GUARANTEE!
NOW ONLY $7 .00 A PAIR!

$279.95

S 6 9 .9 5

$ 6 . 9 5

s 13 .9 5

s 2 1. 9 5
$ ' 9 .95
$ '9.9 5

$2 19.95
$1 49.95
$2 19.95

S122.95
s 39 .95
S 79. 9 5
5 39.95

$ 11 9 .95

$ 109.95

AMATEUR PRIC E

3500 - $749.95
• samel>a1lCle~tllres "'S 35OAelOUPC

_ 1eatur1' 0f:
.6llig1tUD lreQUer>CYclISQIaY _

1"NOOIItt<!100Hl

aocn l1le Jso.r.ana l1le 35OD....
CClmpaOblewlth l1le sameline Ofswan
ac«ssone'<1Nt tw.;. boJMt 3 """"""'"
1or_1Ity~r1dpeft<)rT\'lanCetNt"S

wcona to"""". Ind udlnv IllINr
amc>IIl\er!; t<!llOO'SI\'OlM" power totne
~I~mll.

5<>t hey..., Il«1KI fOrnovICe'l or
af'lVOl'le elSer:>ecauseyou can bull(!
eapaOllity a. YOUl'\fl! (lit

- WM3000 PEAK-R EAOING
W A T TM ET ER . R e ads R MS
power, then with t he f lick of a
switch , t ru e p eak powe r o f y o u r
sing le- si d eb an d s ig na l. T h a t' s w h at
co u nts o n S SB . $87.95

Tufts Radio Electr oni cs . (617) 395-8280
TC-4

- WM 1500 HIGH-A CCU RA CY
IN-LINE WATTMETER. 10% f u ll
sca le accu ra cy o n 5, 5 0 , 5 0 0 a nd
-t.50 0 w at t scales , 2 t o 30 M Hz .
Forw ard a n d ref lect e d power. Use
i t f o r t r o u b le sh o o t in g, to o .
$74. 9 5

3508-$649.95
• lOOw~P.E.P , inQutssa
· 2OO wam oc lnpulon cw
• IOtI'\rou!aI1 '0meten. U'S8.LS8.CW
• !. u m z.2 .7KH, _Cl'Y5Ul-• O5cIIato<'1; .....$<*I~a""lC

tl!\IUlatedlor<tatlllty
• CWSllletOnemonltOrwim
~f)lrcn_-.."",

• CW"'_ M er 90 and 100 Hz
_ utile

• IIUIllln 117VACP0W9rWPll""a M
w:>e.a~er.l:no VAC PO",er su Plll\l
avallatlle on special ' eQuest ,

AccessorIeS
• VX·1VO x
• 14Aoc conve rtf!r
• 12(0)( Mne.. ampllfle r

• CrvsUI cal lP", tor 135OII.onl'/i

" M 34/11 2 7 M Hz coil av a ilabl e o n ly u p o n sp eci al ' equest.
Oe li v e, y six week . , $ 16.9 5. M ay be u t i l i zed i n l ie " of 1 0
m ete r c o i l On b asic M 3 4 .

142A111llma1lC._ auton'\llCf'l
mock."ennr;>Mtntr>e141 l:J1.bartcl
~enna. \OlIOl1I20. 40 or75~WllI'l
yOUr 1CZwlthoul need for col c:Nnge
orocner ""' jUStmentS 3I'tefrvllal
turq. ~ hIgI'I OmoDlle anterwIa
~fa<"_ef!\CIeflCt'

apatJlie Of5JO W2ttSPl:P .••. .. $109 .!IIS

T 8 J H A
TB2 A
MB40H

MODE L DESCR IPTIO N

1040V
7!). M K
4 01 0 V
7 S.A l<;

MJ4E

BEAMS
TB4 H A 4 E lement 20 /15/'0. AlI l o u ' .. lemenu

f unct io n " II b"nds " n d a' .. l ull si 1Vd
3 E I...., ,,,n t 20/ 15/10
2 E lemen t 20 / 1 5/10
2 E lement 40 m"t...

VE RTICA LS
'0-40 Golclen Swa n T ,ap
75 me' add-on k it l or ,040 V
, 0-40 5 1 - l in.. tr ap
7 5 me' add-on k it l Ot 4 0 1OV

MOBILE
7 5/4012 011 51 10. 1000w P E P G old P late'<!
C O(11a o U , Manual band switching
7 5/ 40/2 0, 500w PEP . n o manual sw i 1&h in g
requited . F u ll y automatic af .., inina l
tune -up to d""red 1' .. qu .. no;y .
201' 5/'0 sl im l in .. tr"ba nd.. r 500llV P EP .
Co i l lor 4 0 0 ' 8 0 0 ' , 60 w ith t op sec tion
may be ad d ed t o m a k e uni t l o u, bander .

M 34 T T op section used w i th 4 0 /80 or '60
co i ls. No. , ..qui ' ed lor ba si" M34 _
Ba se ..x t en d .... ,od f Ot u . .. w h en moun ting
M34 on b u m per .

M J 4 / ' 60 160 m e ter c o il (M34 T req u ;,ed)
M J4/ 80 8 0 m et e, c o i l (MJ4T ,,,qui 'ed)
M 3 4 / 4 Q 40 mele' coi l ( M J 4 T , ..qujrad )

.,.

NEW TRANSCEIVERS

OUR NEWM-34 EXPANDABLE
MOBILE ANTENNAS \

~

THESE WATTMET ERS TEll
YOU WHAT'S GOING ON.
W it h o n e of th es e in- line w a tt­
meters you' ll kn o w if you're ge t­
t in g it aU t o gether all the t im e.
Need h igh ac c urac y ? H igh pow e r
hand lin g? Pea k p o w e r rea di n gs?
F o r w h a t eve r p u r pose w e've got
the w a ttm e ter f o r YO u .

~ ¥OJ're readYfOr 100 _ ·QlkIfIlI
* attS. vou'''' ~1O<'tr>enew~
• 7lXI W3tt$ P.~.P. 1nput on ssa
• *Xl W2ttSOC InPUt on CW
• CWaudklfllt.,..-seIeCr:>l)Ie80 or ' OOH,
· CWW«unemonttor_ aoa--..

pttt:nMld-....econttOl
• IOtro'OUQn ,Ometer'O, usa . lsa.CW
•~1Sor 100 KHlCfV'U1

~,-
• StarI<lartl~ . S Mlu.l.7 H'Ilaon""""'l!l

crystal fMteror OPfIonalaccess<>,"" 16
pole fi lter"","Iable wlm '4(1 llb
ultl.....te re)eCll<ln

Accessor' e.
• VX·2VO.
• MK-IILlne.. . mpl lfle,
• DD·76DlgIU IDial

TIle 750CWIsaCWman·Sdream
cOme t,ue, WI'lat'Smore tne,u ~ Ion..
list or acce" o"", you Can a(ld Iale , lOr
Inc,e~,ed pertorma nce

moe M ·:s,tImolII"I!antenrtll \IN''' \'OIl 10.
15._2Clmet..... anaoreal
oertormancelnattltq>,r'UQge(l
~toronl'l$52.7S.menwnenever l'OI.Iwant11_"""
t>uY l1le 0PlI0naI '160. 10 oraJ "'"""'
toII _ toP semon fa<"S20.00to moo
~onthetl¥>cl_"""'ea
__t:l~four·_outOfIt

one tNt _nee<'< toll Cftanllesor
a~olterlnltlaltuno"lO

WI'on"smore. .. ""e><tra<X>5lVOU
weclNtures l lu500 waus P£P,1Ow
SUO(lIng_l'3tIOx""""""", .
Independencresonance~

on NCll ot tr>efCU"-' e~

ba_ana aneat.Clea'I.
1cl* ·-.d·re<ISl2nce profIlotct\at alW
II""'" \11""'" wftl'I m«HH! MoInes.moIOf
~an(l_rtmen"

l'han the klnd OflrlnOvat"'e,
prOI)lem·S<>IVi"ll tnlnldng tNt gon
Into Swan mot>lle anten""'l- Not IlISl
ttle M '~ Plltllle$l!. roo·

• WM2000 IN -LINE WATT­
METER WITH MUSCLE. Scales
to 2 0 0 0 w a tts. New fl a t -respon se
directional c ou p ler f or m ax imum
a cc u racv, $69.95 .

• A Le " i , ,, ,, i t to p r ev en t (>v .. , lo ad i n g • T h i r d o 'de' d ino , l io n dow n at lea'l 3 0 d b

----~§~ft~a~~II~"~'n~l~i:--iii~~i~ : ~ ~got':.:~1l~5D~ei~~:t o n C W o R T TV 0 ' • F ,e1~:~~z'(f.\~ 2 . 5 ) 3.5M H l ( 3.4 -4.6 )SS T V C o n t in u o u s D uty 7MHl ( 6 a 9 0 ) 14 MHl ( 1 1 016 0 )
• V ariaP le forc ed air cool in g I Yl lem 2 1 MH2 (160 2 20 )
• ~I f· con t . ", e (l con t ,n uous d uty powe , SUPP ly • 40 w at n d rove f o , I KW D C mput
• T wo E IM A C B875 ex ternal a node ce,amici • RaCk mountin g k i t av aolaPle g9" raCk )

• cov~,~t~XRosd1~e~~~a~ ii;'.9,~7t~~ou~n~~~~~~~t i o n ~ • St2 e : 5V, " H " 14 " W x 14 " Wt . 4 7 l b ' .

• SO o hm In p u l an <l ou tput ,m pe (l an ee
• Bui l t · in RF w attm el er
. 1 1 7 V o r 2 34 V A C So- 6 0 " l



HAMill
~" ' .

Home use 01songle s ,oe oand C8 radiOS
high powe r car s leree>. lor ,ne HIF,perfectlon" l
low power 2 meter hom radle>'

so.n~ 75 wa"s , 2 mder nam band
linear ampllhers le st bench powe'
supply

Home use 01low power moolle AM-CB
'ad 'os_quail!';ca' lape pl~yerS. tr,O"~

oa"ery Ohargoog

Home use 01h'!lh power mooile AM·CB
rad'os, quail!'; car lape play"" . tnckle
oa"ery cha rg,ng

Home use 01mobile songl~ Side band C8
high powe r AM·C8 and sma llham rw'os
quail!'; ca r tape pla ye rs, la pe recoroer>

50 wa"s. 2 meier ham ar>d FM·CB
band rad IOS, I,,,ea' ampl,loers

IUwans , 2 meter ~ am, FM-CB.marIne
ar>dbus,ness ba r>d rad'os . low power
linear ampl,hers

' UOand ' 60 walls, 2 meter ham ben-d
hnca r amphllers , le st beoch power
supply

25 watts, 2 meier ham. FM-C8. ma' lne
and t>uSlnessba r>d rM,OS. low power
linear a mpllh"rs

.....,.,

T he H A M I I I sets new levels of
perfo rma nce . Snap a c t ion
swit ched wedge brake and rota"
tional contro ls bri ngs p inpo i n t
accuracy to large di rec t iona l ar ­
rays p o p u lar i n commu nications .
A new motor provides pre-brake
act i o n t o ass is t i n sl o w i ng down
rotational mass , a nd the new
th icker wed ge brake o ff er s f ar
stronger l o c k- i n phase action. To
take f ull advantage of th is n ew
des ign, t h e H A M 111 is d esig n ed
for in-tower mou nting . A new
optional h eavy d u rv l o w er mast
adaptor is avai lab l e when the
HAM III is to be m ast mounted
w ith sma ll er arr ays. A sta inl ess
steel sp u r gear system mu ltip l ies
the torque into t h e dua l race 98
ba l l bearing support assembly
ass u ring years of trouble free per­
t orrnan ce. Pr ice : $ 139.00.

i n t o a new stee l r i ng gear for total
r etiabifitv. Trip le r ac e, 13 8 ball
b eari ng assembly carrtes dead
weight and main tains horizonta l
stab ility.
An optiona l heavy d uty l ow er
mast adap-tor is av ai l ab l e f o r l ight­
er loa d s w i t h mast mou nting.
Price : $259.00

appl icat ions

deluxe regulated R series
convert 120 vee , 60 Hz to 13.8 vee ± 0.5 vee

The VISTAse ries of regulated models is ol lhehighestq ual­
ity. utilizing the latest in integrated circuit (IC) technology,
desiqned for long lite and supenor performance With hum­
free. highly regulated stabilized output vojtaqe . the stand­
ard of the industry

Two NEW Rotors
from Cornell-Dubilier

-I"fA., ,~~r;.ltli/j ' . •'ii1~.

,~~i"'1: .. ;if
''i'''~~\,

TAILTWISTER' ·

m ode ls

VISTA lliA . . .3 a mps continuous. 5 amps surge
aUlo-,es et breaker. Ul. l,sled. case Stl~ $ 33 .95
3'dH.5W<5D,nches

' Outpul 12.5 VDC . U.5vac

VISTA IIW . . .2 amps con'inuous. 4 amps surge
au to-reset DreaKe, . UL I,sled, case stle $29.95
3' .H , 5W,5 D,ncnes

VISTAIVA _. .4 . mps co nloouous . 6 amps surge
GUlre" t "mlling CrOwt>a r O"e'-vDltage prote<;,,,o.l u<ed
Ul 1!Sled lea tu'es . case sll e J' .,H' " ',Wxl' , D""otles

$43 .95
VISTA VIR. __6 amps conlm ue>us. ea mps surge
curren' ' '' "llng, crowt>a r o,er-YOI1dge pro,eCleO lu,e~

U L liS''' " t""" " e , . case 51' " y . H, 5 '.W ," ,0 'f\Cne,
$5 1.95

VISTAXA. . .8 ampsco~t ;n uous. 11 amps surge
currentl ,mlled, c,owb~ r o""r ."e>ltagc pro'e<;'c~ . lu,ed
UL IOSle<l le,1lures , ca, e 5L, e 4' .H.5' ,Wx80 ,nches

$79.95
VISTAXRO . . 1Gamps comi nuou s. 13 amp' surge
CUH e"tl,m,llng crow"ar ovcr·"oltagc protected. lused
Ul IlSled lea tu'e s . c. se SIlC4' .,Hx6' ,W, 80 'f\Che,

$94.95
VISTA XXR, .. 15 amps conlonuous . 2Ua mps surge
Cu" " nl hmit,ng CfOwbar o,e r-voltage prClec'ed_lusee
UL losle<llcatures , ca, e SOle4' . H,6 ' .'W, 80 loeM,

$103 .95
VISTAXXRO __.2Gamps conl, noo us . 26 amp. surg e
c urre"l 1",,,I,"g. crowt>ar over-vol'age prO'ec'ed . lused
U L l,s ,e,l l"a'ures . ease S'l e . ' ,H<8W"2 ' ,0 I""he,

$139.95
VISTAXXXR .. _3Uamps conln uous. 40 amp' surge
curre nt l,m""' g. cm wo"r qver-,oltage protecled . luSed
UL I,Sled lea tures . ca" , ",,, 4' Hx8W. ' 4' , 0 ,,'ctles

$164.95

• For the New Super
Communications A n te n nas

• New Thickw all Casting
• Ne w Steel Ring Gear
• Ne w M etal Pinion G ear
• New Moto r Prebrake
• New Super Wedge Brake
• Ne w L.E. D. Con trol Box
• Safe 26 V o l t Opera t ion
Designed for the newest o f t h e
k ing-size com mu ntcattons anten­
nas, th e TA IL TWI STER T M is t h e
u ltimate i n antenna rotationa l
dev ices. The TA Il:- TWISTERT M
starts with a de luxe control box
featuring snap ac t ion c o n t rols f o r
brake and d irectional controls ;
L.E. D. in d ic a t o rs sig na l rotation
and bra ke operation , w h i l e t h e
i ll u m i n ated meter prov ides direc­
ti o n reado u t. Th is ne w c ontro l
box couples to the newest bell
rotor. Us ing the t im e tested b ell
rotO/rvf r i nCi P l e, the T A l L T W I ST·
ER is a brand new d esig n with
t hickwall cas t ings and si x bo lt
assembly. A bra nd new motor
w ith prebrake action br ings the
ante nna system to an easy stop,
wh i le the massi ve square front
brake wedge locks the assembly i n
p l ace. A new sta inless st ee l spur
gear system pro v ides final d r i ve

qu a lity powe r conversio n prod ucls for car, boat, home . tra iler. lrock
or recreauon ve hid e

VISTA power s uppl 'e s

• In' tant reco rd 0' 'eprogram

• Do/sigr>ed for Novice . as well as
CW " Pro " or><! Con,..t OP

• 4 Me".9'!'

ONLY 599.50

CALLS CQ WH ILE YOU RELAX!

Also ,~m.nb ... oome, aT", (on',,' u,hong"" ell

MODEL MK-I

The only
completely
free-standing ,
telescoping,
breakover tower
you can buy.

PLUS A GREAT AUTOMATIC KfYfR

• 001 AND <I.sh m,mori.. '"!0"Jivo'" vo", minol timi"9
m;'l,k,~ M",' k"", I,,", ju'l ,dot m,morVor 0 0 0 '"

sn. Th, MK ·I ""k .. sendini " , i"
IAMBIC UPERATI ON. Squ"" ing dOl and d"b ~.ddl"

produc.. ,1I"nOl' ilOl, , "~ d .. h.., m,k in~ ;l",i" ,o <end

l,m" "" h a, C,F.K.U,R.,te.Mo,tk. y, ,,put oulonlvoot'
or oo l vd"h"wh.n po<l d l " ,,,,qo''''d.m,k jo~ yo u w"rk

""dOF
FULL CM US con,,,uot;oo. No TTL 101i, '0k", up or
d"w I>,..y <u,,,,o1.aattorvo~."t io" il de,i",d. (50 m,_@
9V.. 60",a, 'P 12 V_. IvPi,, 11

• SElF ·COMPLETING oh" " ,,,,. l,mp,"o!.
• b " o,i.. RFI pmt",t ion. a-5U+ WPM

• SoI' nt ",os;" or oulpul. No cI;cki"l .. I, y, to fail. IMa•.
! 30U V_. -15 ma, ~r;d hlo, k,d ri~, . +200 m•. Wood.
k. voo[ig'~ ,t k,yl

TRIGG ERED CLOCK I..<,p' wh,n r.co rd i"~1 stan,
iOM.o,ly at k,y d o," ,,_ No conj u,in~ w, il. or ""d 1o,
vou to '"k'.p trme,""wilh m, nv k' V<I'
8uilt-i" monilOr/", .. ~... Volum. ,ontrol (p,,,,I!. Wi~.I~

,diu"abl, ton, linmo, l trimpOll

• Ju,t " p bUll "" to SlOrl,n v 01fo", ",.",ges
• You re,or d ca, ,"o le' l ",hang.., nam' . 11TH, Of any

th in~ v."w'''1 ;n l h.l ou rm<",,~..
• Re,ord i"m "tl, b, ~mp l, ",nd in~ ,h, r"' ''''9'
• Phyoul"co'dini as oh, n" d., ired
• Ch' O(I' b, ~mpl~ ",,", dinl o,or ,10, old 0"""9' No

I",W~ · ~,"g.. mm,d .." . COMIC" to bu~ .

• L"~. 1024 bi, lOlal m,",o,v ,lOro,.boo' IOU,hat.", ,,
E"h message hold, ,bout ,5cha" , t. ". dep, nd,"!! 00
ch."n.. I,ogth .nd p,u' "" ,_~ .. "C(l C(l DE W60 YO
W60YO co TEST K'"

• '"Comoin. C/O"' .....itch ,omoi"", 2 of ,h. 4 m.ssal" 10'
..1ra 1'091h of . 000' 50 char""".' .i, . "aTH IS lA LA
NAME IS 81ll BILLRIG HR IS KW ESBEAM ESNEW
MEMOR Y KEVER'"

• REPEAT SWITCH "p"" m,ssag.1o""", "0111'" .. " V,,~
"" f"1fo' lonl " CO'" Of I.... ' m"d"af,poo," ,t oed 01
ca _ If no '"'''''' , 'h. k,VOf ao'om ot i " II~ ,. p.," lh. ca
until answ."d . YOUSIT BAC KANO WA IT FORACAL l!

• AOOE(l CONTEST FEATUR ES, Inll,"l m,morv ",, '
wl1kbutton. or b ~ loppin<j p'd ~ le when ~Iavi"l. T,ppi"l
m,ssa~< bullO" "mm m'ssal '

ADVANCED " M O S" M EMO RY

Tufts Rad io El ectr o nics . (617 ) 395-8280
TC·5

An Advan(ed Programmable Keyer- Ye' Prltl d Lower Than MallY Ordinary l eyers
Programmable memory keyers are Ih e biggest advance /0 coma al0l>9 i" ya"" for CW, When you use one, CW
truly become , FUN ag, in ,1 Vil lil Il>e MK· I , 'I" alitv m~ory kevers cost $1 50 10 $400. 8u r now, anyone can
afford a " mima ture comp" ,,,,." im/ odd of dn ordinary keyer. 1,'. an ill veslment in " oj ayabl••perMian for years
to come . A fld OIl incrffi ible bargain at our breakrl>rough low price'

PROGRAMMABLE CMOS KEYER

AUTEK RESEARCH

To ",",n,," 10" oi "<0"". "'."."" ~h," ACoow"" ",,,, . 9 V ,,,,"'V m", be ",n~"" '0 ",. ,.. , .,.". ', "'0"' ~o ..".... " "'Own,.0""
"",,,.... , i AO po,..,,, " 00 Th" m.... 'h. MK, '".~ '0. ",,' .. , 0' " """,,,,,.. Th. MK ·' m•• "" ,. " on<o".n"""", .n,,,"",," 'On,. "
oj..I" . [0...... I.~ "'. " ' 5 w,'"ACl. Th, "~ , , m.", ",.0 w,'O'0' ""'"" A ",,1.1'0" I",",",,, , ""' '' , '' ,"''' '''''' ' .". 0 .0 .. .. ' ''' ''''' ' '' of
"",",,, _""On, "",. ~n"" '''''' ""'""w'" ~'O wO' k

115 VAl: 0' 9-14 VOI:_6,]>..5"_ 1.5 lb!_ H...h .... .,M·I"" ...~ .o" ~..., "'.."n. _II Kk "..I "' ,,_ Com" ......b~d •• , "'to' ..." full
in,"""'. n,.

:t S~\.:
G\~'"MI \iIl

~
O ~E,SS\

~gOG
S~\.£

G\~~\iIls\
p~OG~E,S

S~\.£ '
G\~~~ \\\\ \

~
ttlOGg£,SS. T h e o n ly complete ly f ree-stand ing, tele-

~
n ~coping, b rea kover t o wer yo u can buy .

~ Sp-.\.£ T~ey t e les c o pe . Cran k u p o r d own e asily to
I\._\;, pmpomt best reception .G\.....'....... \ttl They brea k o ver . Your feet n e ve r h a ve t o..'O~" S' lea ve the gr o und wh en yo u p u ll mam-

~
,.. ft~S • tenance - e.ven on ou r t a lle st b rea ko ver
Gn~ to wer.8 o ne -pi ec e price. You get the wh o le tower,

read y to insta ll. No extra charges l o r base

~
p lates, 9uywlre, etc.
O ld·fa5h io ned ctaft5m (ln5h ip. Ev e ry T e le -

1\.'- £. T ow'r is cut, as se m b led ., a nd w e lded by.". S ....."" hand ... 1\.1'1' a' O ld _fash io ned va IU.". OrVi lle Bond f ound aG,..... ..... t,.. way to make be tte r towers for le ss m oney.

~
o~" eS' Our mode l 40, WhiCh. w e be lieve is t h e m o s t

'''' G~£;;' • dura ble, convenient non-br e ako ve r 40-""0 I"~ f oote r y o u can b u y . IS S22 4.21 . O ur Brea k-
~" over Model 55, t he only tower you c an buy

1\.'- -e that is tota lly t ree -stanotnq, te lescoping, and
~ S .....""JIio . a breakover , is Ju s t u n d er $500.

1.1\.:tI' a' Completely free-standing. N o g uy w ires, noG,..... .. ... t,.. b rackets . Ye t, by stretching t h e windload..'0'11" S' o ver the e n t ire tow e r , w e' ve m a d e them,.. t't£$. stronger t h a n wired or b ra c keted towe rs .

""OG~~ 55 Concrete Sl ee ve $ 32.00
...""" 40 Co ncrete S leeve •.• • $ 32.50r ~ Mo de! 40

..,"" S~\...... ~~~~7~55from 23'_40') $224.2 1

G
I. I\.~'" I. , (exte n d s fro m 23'. 55' ) $410. 16
I'..... .. ..I ".. Bre akover Mo del 4 0.."Ol~" S' {exte n d s f r o m 23'_40'. w ith brea ko ver at

~
A£5 . g rou ndle veO $ 3 8 1 .3 0

.-.:ftOG r:::e~od~e rf~~e~~~5 5" wi th brea kov" r at

~ " """' '""en ss za.es

G\~li~s\ {ElE Tom»



RP2 5G

I
1

D AII S.; ng., s.".. Ama tou'
An,.nnas; " .o,po•• •• h•••y
dulV l u liV a" j" . .. bl.
O"m"", ma•• h 'ng . vn.m'
' 0 .'Iow I".. m.. 'm um
_ ' an<f.. . The dooO)n

~ ode-<10 ' m ,n,m"",
VS.l'i. R . _ a ..Od . b_
" """. A bud.;n 50·2 39
ty pe ""'_ ' 0 ' ... .....b..,
io u" li.ocI pl... . Mm.tch' ''9
' V" ' m, . ,. pow., .. tocl
.. 2. 0Q0 ..a lt , P.~ ,P

25AG~4 - (top section , upper end
t er m inat es in 11 " f lat plate f or
m o unting TB-2 or T B-3 th r u st
bear ing ) - $ 5 5 . 00
3 / 8 " T B E& J - - ( tu rn buckle s 3 / 8"
x 6" 6 ,000 Ib s u l t imate st r ength)
- $8.45 ea ch.
3 / 16" CCM - cable clam ps - 45<1
ea.
1/4" T H - thim bl es - 3 0<i ea.
1/2" TBE &J - (y,," x 12" r um.
buckles ; 1 1,0 00 tbs. u ltimate
streng th ) - $ 14.3 5 each ,
3/16" EHS - Guy w ire:

2 50' - $27. 5 0
5 00' - $55. 0 0

1000' - $ 110. 0 0
G AC-25-3 - conc re te gu y anc hor
- $ 16 .65 eac h

D An....... d i¥' i<. ",..aalOy .' F INCO. Top ou.l itv
lab .. andar d u ,""' i< _ . ".o u u. ' ''' do"'""",en'
and "-01 all na< . TI>o F INCO ... t _ , ,a h_ b<on
..... MIy _ «I 10< _ , <11K ';"" "" 1<1 ..,. .It.It
...u ld __ e..",, ;n ....".. Sbooo-n io SOfIhi<.ieo .otl
....... _ ....'.h ing m .ha' ...._ ..d_t....-d I.,. .M S.;"g.,
A62. 8 and 2- d~.t 1>o"Cl Mo m . No . ' ".. coi lo to b u' " out
o. do tu n•. thu. , ,,u' ;"11Vou 01 .h. hillh _ilf.. perlo"n."""
em bo." 6 . nd 2· .... t . ...

ENGINEERING FEATURES

O A4·· .0'" . 1" "
1/ 1l'. 'hiek h.....V dulY
pi... . " eol mast ' 0
I>o<>mmounh ..
~Iy .. _on"" S.__ Sao-;" o l
A""'.ou . ..._ _
TM b<Kl<O't_Iy_.
.... . ......-Ityon .M OQ.... .
boom and .hu...;' h"ando h ;gh "'d I_ .nd to,,,,," ;' hou ! rvrit'M>e
o. b•• om ;nll mi..lliQ"od. Tho ltly a . cop t> _ d; 01 "" '0
2 ' · 0,0 . P,o,isio,," fo , mo u n.i nll .; Ih. ,; n . -wrf iea l 0' h "..;. on •• 1p lan. i.
in <orpo ,,' . d in ....' .1 mod. ls.

D E~d_ S" ><I -.n~. ..u ch o n .. ,....j em .U ' "".
• """, TM I lION ~ ~ of .064 wall"OJh._ "II'h a·
... ,n" m " " ;'" i< ma ny 'om" n. ,ound co un ' " A .
-.oial b, acb. _ 101... h boon _...,. ' 0 . , in Iem ,
'0 bo om aI n. _ Pfu• •h,..,... .., .loilnad ;n ' M h;g ,nd _ _
"'ods. Al l . Iom 01 'h i<l< to high h a;,.u lt <tuali1y
. Iumin"m

SP ECIFI CATI ONS _ A 62
MECI-iANtCA l -
8 ........ longtn . .. • HU h.
L_' ~_. . . lO ft
T""""'l Radiu. • . . 6.1 It .
Mo- imum Su.I..,.. "' 48 OCl. It
W;n<! l oad at 80 MPH 4 3 11><
Wo;gt>. _ .. 13 .8 lb •.

SPE CIFI CAT IONS _ A 6 ·3

M ~CI-iAN!CAl_

lI""m l ongl h , . . . . 6 .0 I•.

L""....' EI....,. n. . . .. . 10 ft : - .....:;i"'",:~""~:l"'--=Tu , n ing Roeli.... . . . .. 5 .4 h .
Ma>< imu m Su, l ace A•• a .l .75<q. ft
Wind load a ' 80 MPti 11.6 11><.
We;gt" . . 71 ....

SPECIFI CATIO NS _ A 10 ...
MECI-iANlCA l _
lI ........ l O<>\l... . . . _ ••• ••• 16h.
lc>ntl"" Elemen. • _ • 18, 2 ft
TU' '',ng Rad ,u , • . . . . . 1.~ I •.
'-I.- imum Su ,I .,. ........ . ~ .4 "l . It .
Wind Loooda t 80 MPH 118 II><
W~' 12 .5 lb<.

SH ELF
rotor) -

/1.- .,-. j SDB25G

~~~-.' t 1
\.7~

11
B EARING - $ 58 . 35
WP25G WORK PLAT FORM
$24.6 0
S ide A r m
SA25G-224 - $45.7 0
SA25G·52 4 - $45.70
24" SID E A RM
SAB25G·2 - $28.90
SID E ARM B R A C K ET - $28.90
SA25G-67 67" SI D E AR M ­
$ 4 5. 70
U HF25G SI DE ARM M O U N T
(for U H F & FM an t en na ) - $6 .65
B PC25G o CO NCRET E BASE

EAVE PLAT E _ $ 29.60
200 - ( 10' straight sec t i on of
tower) - $ 49. 50
25AG-3 - (top section 2 %" t u be

DUT Y T HR U ST type; 2 " most f its snug ly i nsi d e)
- $55. 00

[NOT UPS SHIPPABLE)

ELE C TRlCAl_
F"......dGain ... .6 , 9 .5<t1l

2 mot 12.0cl8
F_t · .o-8x~ R • •"" . 6 19d1!

2 mot 12dB

~:,~~1,68~:"~:;'~ : 400 t~ ~5A
8.n<tw>llth . . 6 10" S(l to 54 MI-l,

2 mOl 144 10 148 MH,
lmped.n<~ , . . . . .. . ..50 <>I,m ,
Ma o<h in~ Sy".m Ad ju" a<>l.Gamm a

El EC TRICA l _
F...-ward Gain . • • • . . . •• 10dll
F, ,,,, ...C>-8ac~ R•• "" • . ~1I

~;j~~'1~ . . '~5&
lI_ . h 28 . o :)l) MH.
1....,..._ . , . . . • . . . . 50 O"m.
Ma ' ch;nq Sy" .... A" ;u<tabl e G"",m.

6 and 2 meter
StIng er A 62 - $68.60

Th. mod.1 S. i ", A .62 i. a " u iV •• ma ,k oblo comb; n.. ..... 6 .nd 1 ·.... ' ••
Mom d""ned I o ,m",~ oerionnonu o n bo .h band. YO' only '.oqu~'<"4
ONE " t Th .... _ .. I""", . h ........ 1M u. o l _ PIt'"... ._"'0 ..-...of. _I..-_..oon """" "" if_ .o . ,m_
bond _ NO SWITCHING REQUIR ED!
0<1 1 _ A 62 " .. 6 .-0/1;_._.. _ oqu ,.o ,h _ 1/2 A
6 ..._ .... y 011 '"""' _ o u _ _I"..""'......
"oIax _ m I~<d n od "" 6-«>00 lI<otoiIh ' M u.. of lou. '"""

~M.~:'.":n~...~~w~~...:u~xoS~;r~,:':fn':.....:::.~ u ' hfOUlll>out ...
Th. A 62 ;.id..1fo. mou nl inQ On .h . ""'. ma.l .. Vo~. " ; and • • o .olh • • an
' . nn. Ihu s "" ,IVopo n ,ng u p . h...o,ld 016 .nd 2 ·m"'.' V HF .ommun ,,,,,,,,, n

Sti nger A 6-3 -$27.30
TM ...- S.i ...... A 6-3 i< . 3 hogh..;n 6_... be_ .. ",;10<' O ' M
A 6-5 _ ..",_ y."",,ned f _ """'''' 6-.. ..... _ ..Tho A 6-3 aloo
I,nd> ..00...... 1lpJIi-,_ I.... _ tabh ...._ .. d-..s "" 0 . ............

=:1:;. :-...:: ':.-.."':~~<Udc~ =~~=r~':..':".:~_:
TM A 1-3 .. "',. a' 2.000 ...... ' .EoP. • nd _ .... . .......,.-.nandh"'" .....;...._ hal.........m 0""""'''

VHF/UHF Antennas
10 meter
Stinger A 10-4 -$57.15

T N _ Sb_ A 10 '" io .....,. ...- n ...... h9'>p ... I<KI' _ 10-
....... mo_<>do, de<q>ad 1<>< op.. m 0 )( pWl......._. U.ili ~_

d ...... S"_ Sao-;o..'""u_~ <>e<_. ' M A 10 .. io< 1 0
1>0_ Iv .. _ad 1<>< "" ad ,miona l 3 dB p ;n ..... ...~ IJI> to ..,,""_
. h od..... _ .. <ond,,"'... . TM ~" Iy off,., lI"m.... m•••~ ' '0''
•• '" ;Iy .."h<l .nd. 2 .000 ..an. P.EoP. o f po.... . nd maintain• • ,.. la., ...ly
low V .s .W.F1 . ae, _ 'M . n'; '" 10 .... _ , a ... a',u' band .

ELE CTFlICAl _
F<>r""" d Gain . . . . . 7.OdB
F,o n , ·, o-8 .." R. , io . . 2 1.OdB

~~I~~a~=~~ .::.1.W.
8 _ . h 5O.054 '-1H,
I~ .. _ _ ~Ohm.
Mat"';ng Sy ...... Ad ju..aI>lOG....ma

. . . .. 6 1,.
. _ 4 1 in.

AS25G A CC ESSO R Y
( fo r m oun ti ng Ha rn-M
$8.35
G A 2 5G G UY A SSE MB L Y wit h
t orque b ar s - $ 15.8 5
GB2 5G GUY BR A CKET ONLY
w i t h ou t torque ba rs - $ 10 . 0 0
Adjustable Ho use Brackets
H B25A G 0- 15" - $ 14. 15
H B 25 BG 0 -24" - $17.50
HB25CG 0- 3 6 " - $ 2 0.85
E av e Br ack ets
E B251 5G 1 5" - $ 8 .3 5
E B2 524G 24" - $9.1 5
E B 252 5G UNI V ERSA L
BRA CKET - $1 0 .00
T B-2 T HRUST B EARING
$ 4 1.65
TB-3 HEAV Y

ROUN ~~o ~~~ V~I~OO & ACCESSORIES•
TB -2

SPf C IF ICAf lONS _ A 2 -6
MECHANICAl -
8 00 m L."gl ~ . . . . . 5. 5 ft
l O"'7't Et....... n. . ~I ;...
T,,,n;ng R ad i... . . . . . . .. 4 2 ;n.
'-lax _ Surf ace A 1.23 ><1. 1.
W;nd l~ al 80"'I'l-I _13 .31;'"
We;gh' . . . 6 .5 Ibt

sPECI FICATIONS -'-' 11 1~

MEC HA NIC.-.l _
800m l ong'" 8 "
Lon,... E_n, . 28 in.
Tu' n ing R ad i<>• . .. . • .. .. 4 3"
M.~im"m Su"a<; .....ea . 1.32 ... . It .
Wind l ood ., 80 MPH 17 .9 11f.
W. ighl . . . . . .. 8 1bo.

~'NCO ITINIiER~
2 meter

Stinger A 2·10-$41.15
The modol So;....... A ~·10;'. "ilI"~..........- ...... opa<lId _ .._. 2 -
_ , y.,.;~ .001.... _iou< VtiF _"Of. un~ ItIoo51'_ 00.. ·
.., Udio n I.nu A 2 _10 .. ol_ ' _ rucublo no _ ..h.I. _ ..h..
_ ;'; 0"" "" . C<I""' .........._ of t h. 2 IN nd ond ,_

~"~;'~i~ ::.~~~ f~"':~"~~. ~::'w:: :;:;';'~i::2.o~;:-;:E~P~ 'Iou • • 1..,

~~'Q: q2~;~~ ':~~r ;~o,~-::.~o;":::';;~. Po':'%i~~~:'- ~~~f~:,~:::,;,n:.:r'~ii;:
' 00"''''' _ to .lol,on VHF DX w....k . Add,,, ,, t hI'S 0 ...... A 2-10 g "
bo ..0; _lOCI for _ pi.. _ , ••io .

SPE CIFICA TIONS - A 2 ·10
MECH AH ICA l _
800m l _'" . . . • 10 It .
l _, E'_ 42 in .
Tu rn ing R od io . . . . . .• . 71 i ..
"' oxi",,,,,, Su,l= A, •• , 2 .36 "l./' .
Wind lood ll SO MPH 26. 1 lb.
w eigh, . . •• , .. 9.8 lb.

SP~CI F ICATIONS - A 2. 2
ELE CTRICA l _ MECH ANICAl -
Fo...<I<dG.... . 9 .5<18 800m l -.h ..
C,,,,,,,I_ G.in .. . . lO .5dll l _ ' i t.......,.
F' ''''H C>-8..k Ra';<> . . 22d8 Tu m i... Radiu. ~
Holl p~ 8 . .... WOdIt> . . . End "' ou '" . . 5 .5 It

~'Pi=' ·.IP<>l:;ifam,~... . __ 58" i\la%~"'m't."':;'~ ·A';" : 1 .;'i ~~ ::.
~",.7~~I.P.OI.",: i~li~-PI.n o . 5 2" :::::~n~~"'a' 80MPI-i : . : : 1 .3i~ :~:

~ i~~~~~ ,P~I,. ' i5ili o~-P I.n . 52 <>
Sond .. id . h . , . 144 to 148 MH,
I ~ SO Oh m .
Ma.ch ing Sv". m Ad;u t. G........

ElECTR ICA l -
F<><w.,d G.i n . . ... 9 .5 08
F. on.· -8.. ~ Rat io 22*
~Z/'t~·~~=::= : I .~ ; &
8 _Odn. . _ _ I",o l ~'-IH,

lmo:>edatI<e . , ... _ ... 50 0 hm .
'-I.tdIing Sv"om Ad ju<t_ Gam....

ELEC TR IC... l_
F~ Go ,n ... _ ... . . 13.8<18
F, .... t·to-8.,~ Rni.. . . . . . :l5d8
V ,S,w .R. I. ,'...,..."cel ..... l ,1:1
fi ol' Pow • • Be""", Wi<I,h . . . . . • 00
Bond ",i d '" . . . . . 144 . 0 148M H,
Imped , ,, , . . .. . . , 50 Ohm .
M.tch,,,g Sv" .m AdI U..."I . Ga m", .

ElECT RICA L_
F_ _ d G.,n .. _ . .. . U .8d8
F.on . _.C>-8.. ~ R..io .• • _ 25dll

~;j~~,·8;=Wi~~ : . . . .·l if
8 . ndwi d'h 2 20 10 226 MH,
Impo dan,," •.. . . , , . . . 50 Oh m .
Matehing Sv .l .m Ad lu" . h le Gammo

Sti nger A 2 + 2-$41 .75

J:"","~d~~~'bnlC~~ ~~~u~f;.ii.'~::~'.;,~~.~ =;l::~i~~~o~i,-':;i~~~::~:
..' hea l pol . .... ';on i. '."ui. od . Th o A 2+2 <:an _ n be p~..od '0 o lH',a t. gn
bot~ _;. Onl ol _ "'1;..,1 po !ann,"o n a' __ .i m• . Th .... no' only
-.. I ... OSCA R ..",k bu • • _ V"'" _ 1;"" m. V I ".. ..ou nd """" ..... ....
-;.",..W"'" . non~_ --., .,acing__ A 2+2 __..;n._.w-
dio.r_ _ '_ ;n_ ..... pIane. _.. ..;dlh_

not make ..'.I~.. 1._ ,.. diff;e" h~ 01 _ P di...,,;,,;..... TM .......
.......... _ ... _"-...-I".. .-..._VS ,W.R._ ..' " ....-nd
2.000~P.E ,P .

T... Sti .... ,••' ....""''''n I... . u ............h. A 2.2 . ",•• molv h.e.... d"'y _',o ·
,,;.Io n••, . mod . to. mo un' ;ng ' M ant'n"" a' .~• • nd of . ...~ _ 10' ni·
mu ' " <:<m••o l _ or .. . ... m,d dl. oll~. boom fo ' no'm.1a pp he",on• .

1% meter
Stl ng6f A 1V. -$29.65

ro';-m=~~X~ 1::.1r ~nM""~~~U::~:'''~~ .~=~~
mountod in . lth. , . h.....ieal 0< ho ...o nUi p i......h. A 1 1f4 '. ad. ptabl. 10.
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..... <I>ing .....,.... asou... . low V S 'f'lJ'l.and;. _ _ ... ad • • 1J)OO..m.

Sti ng&!" A 2·5-$25.60
T... _ I St ,...... A 2:6 .. . r_ .._n. h1: ..... _ ...... "",;Iar ' 0 ,...

:..~O~ """'";'U"::-..:.: ::";<O;::'::~':~ ~.:?~~pod<ac:::
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......... d _ oriah. ,... A 2 -6 .. OdON' to, _>Om ..-un,•• ..,. ad __
..... !>at"cond'l'Dm. P_ .aling 2 .000 ",,'1$ P.f .P.

T u fts Rad io Elec t r o n i cs . (617) 395-8280
TC-6

S S 2 5G 3'4" SHORT BASE sec­
t ion f o r co ncrete - $ 17.90
SBh 25G " 3 '4" HI NGED SHORT
B A SE sec t io n for c o n c rete ­
$29. 15
HGB25G" 3 ' H ING E D G R OU ND
B ASE (us e w i tho ut concrete) ­
$58. 35
SD B25G " SINGLE D RI VE- IN
B A SE - $ 2 5. 0 0
B P H 2 5G · HI N G E D B A SE
PLATE f or conc re te - $50.00
F R 2 5G · FLAT R O OF M O UNT
- $3 4 . 10
PR25G· PE A K ROO F M OU NT ­
2 6. 2 5
"No t a : T owers moun ted on th ese
bases must be b rac ke ted or guyed.
R P25G · ROTO R PO ST - $4.40



16.00
13 .00
39_50

79.00

65.00

6 9 9 _0 0

729.00

25.0 0

129.00

3 0. 0 0

2 29_0 0

399. 0 0

79.00

12 9 .0 0

14 9.00

T 6A

299.00

29 9 _0 0

T 6 A

249.0 0

$ 1 25. 0 0
4 5.00
38. 0 0
27, 50
17.00

MODEL P LF e m p lo y s a dual
gate FET providi ng n o ise f ig ­
ures of 1 .5 to 3.4 db .• d e ­
p endin g upo n t h e b and . T he
wea k s ig na l performance o f
most receivers as well as im a ge
and spuri ous reject-en, a re
greatly im pro ve d . Overa ll gain
is in excess o f 20 db. Panel
c o n t a ins sw itch in g that trans­
fer s t h e antenna di rectly t o
the•.receive r o r to the P reamp .
Model P LF 11 7V A C, 60 Hz.
Wired & T e s t e d •• • . • • $44.00

• 6 THRU160 METERS
• TWOMOOHS AVAILABLE
• REC OMMEN DEDFOR

RECEIVERUSE ONLY
• INCLUDESPOWER SUPPLY

ALL BAND PREAMPLIFIERS

AT ·2 0 0

TV-502 S

D K-520
D5- 1A
VHF/U HF
T 5- 600

PS- 6

T R-7 500

T 5- 700S

T V· 50 6

T R· 8300

T L·9 2 2

SP· 70

A ntenna T un er . In cl ud e s a n t en n a co u p le r,
SWR m eter , power m ete r, a n t e n na sw itc h , 20 0W
Del uxe 16 0 -10 Lin ea r A m p lif ie r . 2 KW P EP
2 x 3- 50 0 Z t ube.. , r ugged bu il t in p o w er su pply
Digi ta l Adapt o r Kit (TS-520)
D C-D C Co nver t er fo r TS ·8 20fT 5- 5 2OS Series

EQ UIPM EN T
6 Meter All Mo de Tra nsc eiver . SS B, CW, F M,
AM, 10 wa tts. Bu il t in A C/ DC p ower sUPP ljes
2 Met er All MOde T ra nsceiver . SSB, CW, F rVf,
AM, se mi b rea k· in , CW s idet o ne . Digita l r ead o u t .
rece iver p re-am p

V FO ·70 0S Externa l VF O f or T S -70 0 S. Fr e q ue nc y d isp lays
o n T 5- 7 00S. S pe ci a l " fr eq u e nc y chec k" f eatu re
8 Oh m s E xt er n a l S peaker Ma tc h es TS·600 a n d
T5-700S. E xcellen t f reque nc y r esp onse

TR·220 0A 2 Mete r Po rtab le Tra nsce ive r . FM, 12 c ha n ne ls
(6 ,.u ppl ied) ; N I-C A D b<ltte r ies, charge r a re in cl uded

TR-7400 A 2 Meter SynthesiZed Tra nsc e iver . 25 Watts, 800
c h",n n",IS, 4 MHz, contin uou s ro ne-cooeo sque lch
Ioottoo l
2 Me te . F M Tr a n,.ce iver ; di g ital rea d o ut, o oe
knob c ha n n e l se lector sy ste m , 10 w a tts outp u l
70 CM F M T ransc eiver . 23 c ha n nel,. (3 su pplied ).
10 w atts, b roa d band d e,.ign
2 Meter Transver t er, 8 watts ; ss e an d ON
easil y h oo ks u p t o 5 2 0/ 8 20 Ser-ies
6 Met e . T ea nsv es rer, 10 wa tts; sse an d CW,
ea sily h oo ks up to 5 20/820 Ses tes

O T HE R AC C ESSO R I ES
H5-4 KE NWOO D Headphone set (8 Ohm,.)
MB· 1A Mo b ile bracke t fo r T R·2 200 A
MeSO Dy na m ic Microp hone for a ll K E NWO O D

s tat io n s (Hi /La Z )
AC Power Su pp ly; 12 V DC @ 3.5Amps,
ma t c he s TR-8300 ; bu ilt -in digi t a l cloc k
w it h t im er
A C Po wer Su pp ly ; 12 VDC @ 3 .5 A mps;
m atc hes TR-7 50 0; 8 Ohm sp ea ke r in cl ud ed
AC Power Supply; 12 VDe @ 8 Am p s ;
ma tches T R-7400 A ; we ll regu lated ; cu rre nt
lim iting
VOX Unit for TS- 70 0 A a nd TS -600

PS-5

PS-B

MO D E L 43
El ements ( T a b le 1 ) 2 -30 MH z
Elem e nts (T a b le 1 ) 25-1 000 MHz

Carry in g case f or Model 43 & 6 e lem e nts
Ca r rvinq c ase f or 12 elemen ts

Now yo u can receive the weak s ign als wi th t h e Ameeo P T· 2 p r .-ampl if ier !

Mo d e l PT- 2 is a c o n t i n u o u s t u n in g 6 -160
m e t e r Pre-A mp spec if ic a lly des igned fo r use
w ith a t ra n sc ei v e r . The P T -2 c o m b ines t he
f e a t u r e s o f t h e w e ll -k n o w n PT wit h new
so p hi s t ic a t e d control c ircu i t r y that p erm its
it t o b e a d d e d t o vir tu a lly a n y t ran s c e iver
w it h No m od ific a t io n. No ser iou s h am c a n
b e wi t h o u t o n e . P r ice ; $ 6 9.9 5 .
_ Impro . .......Rllitilily ;m d gj~l-to-noillf: u t K>.

• Boos is .i~,al. up 10 26 d b.
_ fo'o r AM or SS H. ---
• R)p<lllu~ itself aut om atically .. hen the transceiver is tran. milling. AMECO
_ n':T amplifier gives su perio r CrOSS mod ulalio n protection .

• Simple 10 inslall . _ Advanced solid-s ta te cir cui try .
• Imprm ee immun ity to tran scei ver fro nt-e nd ove rloa d by nee of ils built-in atl enualor.
_ Provide s mast er power con tro l for sta tio n equipment.

Bi&~~
,""......".."'" ("'"')._, ,. ". '00· - -'- • ~ ,. - ,-

~ "4'" " " W "10" .11, ,~ 'OC ' 00
,.

l~ .. ~u. .... '" '" zo m
SO.. ..., ... sec seo ~
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~
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WATTMffiR Q,.
'>00... " . ~ - sccc soce

1(100 .. . " , ' OOOH ' (JOQA - 'WOO ,-
} 'oOD... . " . -\OOO~.". -

RE A D R F WAT TS DIRECTLY! (Spec if y Type Nor S 0239 co n­
nectars) 0.45 - 2300 M H z , 1-10 .0 00 Watts ±S%, lo w in s e rtion V SWR
- 1.05, U n eq u a ll ed e cono m y a nd fle xi bili t y . Buy o n ly th e e tem en r ls)
c o ve r i n g you r p r ese nt f req uenc y and pow er n eeds , add extra ranges
l a ter if y ou r req u irem ent s ex oanc t,

25. 0 0

3 5.0 0
3 5.0 0
4 5.00

C.-lUes

4 9 .00

49.00

4 9 .00

3 0. 0 0

249. 0 0

1 ~8SPl."'.

549.00

549.00

739.0 0

18 9 .0 0

13 5.00

Price

1,098 .0 0

9 19.00

17 9 .0 0
14 9.0 0

eMil iO CMIUI

O:lll8 SPt 1&.>d8 SPt
':3d8 -ssa

Model CM 13205

(III151D

03d8 SPt
' ~,

c 1329

10~8SPt."'.
C 1210

03016 SPI.".

PROFESSIONAL HEADPHONES
& HEADSETS

Model CM 1320

$W16ID

103<:B SPt.~.
U l 0

160-10 H F Tra nsceive r. D igita l Displ a y (o p t io n )
sp eech p ro ces so r, RF at t en u ato r, super n oi se b lan ke r
Dig it al Dlsp tev for TS ·5 20S . Doub les a s a
fr equen cy co u nter , tool Ad a ptable t o TS- 5 20
a nd 59 9 se ries
Rem o t e VFO for TS-520 S. Bu ilt in R IT c ircu it
p r ov ides su pe r op erat ing f1e x ib iliW
Ma tchin g Ex u:tr na l Sp ea ker f or T5-S20S. 8 O hm s.
s rec oeecv res p o ns e 100-50 0 0 Hz
500 Hz ON F ilt er fo r T5-S2 0

TELEX.

Moon

Model CM 1 21 0

1l. 0I!llton. S...."I ... I. 1000B SPt
R. t 0002 0.,.,~, !( .. , ' SdB
""I...•.. '"""I. h ov
Il~odp_ 32 32 32 32 32 32 32

I OI"""''''' ~ 20 0fl0l' l000 0~011 20 ..~.. , ,,_. 200/1.. , 20 0"'" '"- ,,-
Mo op""'" se so se '"~ "'lO""" , ... ~ .... .000 • 8000 Hl

Rnpo . <t

1II..,0ll_· 1l'9 ~ Il ,.~ "." ".,-_.
M.. ,Oll '*" Sl cB Sl~ B "" Sl4B

s.... ~'I '.,I . .~. .~. -sse ' ,,"

B~"'" I ..... : .. ..,. ...
OII Ut,

P ro. .. : $9 _9S $11 .6S $ 28 _:30 $:37.90 $42.80 556_90 $68.30 $ 54_ 500

~ /r:, fr;\ ~c
, ~\•(0 ff •(2) ~/

-y/ \
,.

Model C 6 1a
(SWL 610) Model C 1320 Model CM 61 0 Model C 1210

DG-l
V FO -8 20

CW-520
599 0 Ser ies
R- 5990

Model Descr ipt ion
H F EQ UIP ME NT 8 2 0 PAC ES ETT EA S ER IES
T 5-8 20S T S 8 20 De luxe T ransce iver wi t h Dig ital D isp la y

IDG · 1) tns te ued. 16 0 -10 met ers , IF sh ift
Del u xe HF Tr ansce iver 160·10 m eters, RF sp e ec h
p rocessor , I F sh ift, R F n egative f eedba c k
Dig ita l Frequency Display f o r T5-8 20
Delu xe Rem Ot e VFO fo r 82 0 Ser ies. Includ es it s
own R IT circuit ; frequ e ncy read,. out o n rra n sceive rts
digi tal d isp lay
De luxe Ex ter n a l Speaker . Includes a ud io f ilters
f or a dd ed ver sa t ilit y o n re ce ive ; 2 aud io inpu t s
500 HZ r::N F ilter fo r TS ·8 20

160 -10 So lod Sta te A mateu r Re ce iver.
2 a no 6 m ere- s (o p t ional) . SS B. ON , AM,
F M Tra nsce ive s/ sp lih with T-599D
8 0- 10 Me t e. A ma teu r Tr a nsm itter. So lid
S ta te (e xce pt driver a nd f ina lsl . Sem i break- in ,
s tc e ro oe, b u ilt in power supp ly
Ex te rn al Spea ke r f or 599 Se r ies . 8 Oh m s.
F re q ue nc y re sp on se ; 10 0 -50 0 0 Hz

CC 2 9 A 2 Me ter Convert e r fo r R ·599 D
CC69 A 6 Me t er Conve rter f or R -599D
FM -5 9 9 A F M F ilt llr fo r R·5 99D
HF MISC E L LAN EO US
R-3 0 0 A ll Band Commu n ica t io ns Rec e iver. 170 kHz

to 3 0 MH z - 6 ba nds , A C/ DC /Batter ies;
b ui lt in spea ke r

~PRICE LIST

T ufts Rad io Elect ronics . (6 1 7) 395-8280
TC-7

DG-5

T 5-820

V FO -52OS

CW-8 2 0
520 SE R IES
T 5- 5 20 S

SP -820

T-5 990

1lOOM ..1e HE ADSETS
t oo of.. ... ,, ~ ~"~K"_• • t K.."" "', ......, ...~ ....""',. L " _,,.. o' ""0•••..,00.
<0 ,""","00, ,, ",,,, ....,., " " " " _ , _ .....,., '0. "~." ._,,, "om. p_~, ".,.., to< " " . 0' ..........
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S, ...." ..-..... ,,' .. ..., u., , e-.".. '_ .· , bl"' . ,,~

Sp·520

5 -599

The NEW K ENWOOD T5-8205 transceive r

T S- 8 2 0 S now h a s fact o ry in s t a ll e d d ig ita l rea d o u t. 160 thru 1 0

m ete r c o verag e . 200 watts P EP . In t eg r a l IF shi ft -N o ise b la n ker.

V OX & PLL ci r c u itry . D AS d ia l . IF ou t, A TT Y . XVT R c apabil it ie s

• P h o n e p a tch IN a n d O UT t e rm ina ls . RF speech processor .
$ 109&00.___________ . ..l- ~-=------



189.95
164.95
209.95
169.95
154.95
279.95

IM ICROWAVE
ILT ERFeOMPANV. INC .

H>ghesl qua~ly. AmefOcan-made " brand"
l rart$tStOfS are fully pn:Ilected lor VSWR.
shorl an d ove rloa d . reverse pctanty
H'9tl ly e lfect M! heat SKllu '9 a5SUfeS Ioog
~ Ie . re_able performance Blad<ar'lO'd:ied
c:ontal/1efS... exdusive KLM e st-cseos.
h.~ se~n.. tu ll Ierogth Iins on
both Side s !

PA 4·70BC
PA 15-60BC
PA 45-120BC
PA H OC
PA 15·35C L
PA 15-110CL

· ~.. EOOE"Cy-...uCNEO ....'IlS·'......v_ ,""'. . .._ _0...-_. ..........'_ .....
0.- "" ' . _ ' . "' ... .....-_......, -• '~."""'"" " '" • e-_ _
' ONT ' '' ''' ' '" ,,, _ '.........

•• ......- ' 0...

TtiE@ (1.,@,!lEUAIlLE
REYCO

" W2VS·· ANTENNA COILS

& A R M E D FO R C ES FAC I L­
ITIE S - AROUND THE WO R LD
- FO R O VER 10 YE AR S!
COMPL ET E KIT (Nothing else
needed)

- 2 ea. W 2 VS R EYCO KW-4 0
T R A PS
- 1 e a. W2AU ' B I G SIG NAL'
BA LUN 1 :1
- 120 Ft. RUG G ED # 14.7
S t rand Copper W ire
- 2 ea. W 2 AU SHATTERPR O O F
E N D -sulators
-I N STRUCTI ONS
- $48. 2 5

• Negligi ble insert ion lo ss on rec eive

• American made by KL M .

, F u ll phase loc k sy nthesiz ed (PL L )
- A u tom a t i c rep eater sp li t ­
selec ta b le up or down • T w o
buil t -in p ro grammable ch an n el s .
AU so l id state - 800 selecta b le
r ece ive f re qu enc ies w ith sim p lex
and -+ 6 0 0 k Hz t r an sm i t freq ue n­
cies f or each recei ve ch an n el.
Price : $399...R~

·KLM~

' 6 0 Q 0
WIoTT8 ...

L IN EA •.... ......... _..-

TtiE[;)U@~IGNAL
UNADILLA

" W2AU·· eALUN

'UNADlLUl o"',",,,. n o'
_ "' , _ -.-.. ...... . -0-.. ' ''' ..... . , ..
•._'..... e-n.:. ..._- ,""...., -, ._.. ..,• r""_ ..... ..... ,........ • ,~._ , .'_'- .- ..-.._.......... .~ .....""'-
•=:.::" ............. •--'-"-

TE MPO VHF/ONE PLUS
The Tempo /O N E PL U S o ffers f u ll
25 w att ou tpu t o r a se lect ab le 3
'to 1 5 w a tr low p o w er ourpu t.
re m o t e tun ing on the micro­
phone, si d eban d operation w ith
t he SSB / ON E adapter. M AR S
o p er a t i on c apabil ity, 5 kHz
num eri ca l LED, and all at a l o w er
price t ha n i t s time tested prede­
ces sor . .. the Tem p o V HF O N E.

Th e T empo V HF/On e Plus i s a
VH F / FM tran sce iver for depe n d ­
ab le c o m m u n ic at i on o n t h e 2
meter arn a teu r ban d • Full 2
meter cover age, 144 to 148 MHz
for both t ransm i t and r ec eiv e -

KLM RF Power Amplifiers

• A s imple , add -on- immedi at ely M an ual . remo te-pos it ion swi tch in g
RF amplifi er. is optiona l.

• Merely co ax-con nect am pli fie r • Mo de ls for 6.2 ,1% met e rs , 70C M
between antenna and tra nsceiver amateur ba nd s plus M AR S coverage.

• No lun ing ' Eff ic i.enl st rip -lin e • Two types: C lass C lor FM / CW.
br oad band oesiqn . Linear for S SB /AM / FM /CW.

• Au to matic ! Int ernal RF·sensor~

cont ro lled relay con nects amplifier
whenever tran smitt er is swi tched on.

New M ode l Li st Price
PA 2·25B $ 69 95
PA 4-70BL 189.95
PA 15-40BL 109.95
PA 15-80B L 179.95
PA 15·160BL 259.95
PA45- 140BL 219.95

W2AU!W2VS - 5 BAND
10/80 ME TE R ANT EN NA KIT

by UN A DILLA/ REYCO

GI V ES YOU OPERATION ON
10 - 15 -20 -40 -80 M ET ERS
(DESIGN E D CLOS E L Y T O 5
BA N D TRAP DI PO L E PARAM­
ETERS PER A.R.R.L. H A ND­
BOOK, HF A NT EN NA CHA P­
TER 2 1 ' A M U LTI BAN D TR AP
A N T ENNA' )

Every C omponent of Thi s Kit is a
High ly Crafted , o ld L ine UN­
A D I L L A / R EYCO Product T im e
Test ed b y HAMS, CO MMERCI AL

2.5 $ 14 .50
2 .5 $26.50

2_5 14 .50
2.5 $ 26.50

2.5 14 .50
2 .5 $2 6 .50

2 .5 $14.50
2.5 $26.50

2.5 $14.50
2_5 $26 .50

2 .5 $ 14 .50
2 .5 $ 26.50

2 5.
2 $28.50

PREAMPLIFIER
NF dB WIRED

Illustrated wit h
optional AC supply.
Aux il iary VFO , and
Digital Dial .

2.4.

2.4.
2.4.
2.4.

s
48

as
is,.

DELUXE
AIN ea

I DE A L FOR DESKTO P O R
MOB I L E OPE R A T ION
Measur ing just 5 i n . h igh x 12 in.
w id e x 12 Y> i n. deep , a n d weigh­
In g o nl y 13 pounds, the Atlas
350- X L o ffer s m ore f eatu res, per- 1----'-'-'-'--'---'-'--=-'-''--'-'-'---'-----'-''-:..:.-'--::5~ 1
f orm an ce an d v alue t ha n any
other t ranscei ver , rega rdl ess o f
size. on th e m .sr k e t today!
- 35l). PS m at ch ing A C sup p ly ~
$ 2 2 5.00
- D D ·6 XL plug-in d ig ita l dial
r ead ou t - $229 .0 0
- 30 5 plug- in au x i li ar y V F O ­
$1 5 5.00
- 31 1 p lu g-in cry stal o sc i ll ato r ­
$1 35.00
- D MK- XL plug-in m ob i le mou nt ­
in g kit - $ 6 5. 0 0

SPECIFICATIONS:
Power : 6 voc to 18 VDC (12 V DC

recomme nded )
Size: a. Single stage : 1 " x 1 ~ " )( 14"

b . Double stage: 2" x 1'% " x 'k "
MOSFET: FT 0601 , 500 MHz, dual -gale [-- --"- - - - --- --- - - - - ---- ----------1

diode pr otected MOS F ET

STAGES

SINGLE
DOUBLE
SINGLE
DOUBLE
SINGLE
DOUBLE

SINGLE
DOUBLE

SINGLE
DOUBLE

SINGLE
DOUBLE

SINGLE
DOUBLE

Tufts Radio Elect r o nics - (6 17) 395-8280
TC-8

b METER

USE

2 METER

VH'
AIRCRAFT

UH'
AIRCRAFT

SATELLITE

HIGH BAND

]1,4 METER

DATA SIGNAL, INC.

FREQ.
(MHz)

225 to 300

so to 54

220 to 225

135 to 139

144 to 148

146 to 174

108 to 144

ATLAS 350-XL ~~,.
_ ALL SOU D STAT E _350 WAT TS P.EP . OR CW INPUT
eSS8 TRA NSCEIVE R . 10 THROU GH 160 METER COVERAGE

_ n OO'd e" " 9 be w •• '0>pee .t y
I I,~""ocy 01 <>pe<. " o n
2 " n gle 0' d o ub le ban d "'90
J . k,\ Or .... ombl.d • •• • oon

Ideal f or R eceive rs - Converters

High Gain - Low Noise

FEATURES:
_Small size
et nc reases sensiti v itY of most receivers
- Geld-plated coppe r shield ing
- Single or d ouble stage model s
- Di ode p rotected, dua l-gated FETs

DELUXE RECEIVER PREAMPLIFIERS

The all new A t las 3 50- X L has all
t he e xciting new f ea t u re s you
want, p lus s u p e r io r perf o r m a nce
a nd selec t iv it y c ontr ol n e ver
bef o re possib le Pr ic e : $ 1 195. 0 0
• 10- 16 0 Met e rs
Full c ove rage o f all six a mateu r
bands in 5 0 0 kH z segmen t s . Pr i­
mar y freq u enc y c on r rct p rovid es
h igh ly stabl e opera t io n . Also
i ncluded is pr ov i si on for adding
u p to 10 ad d itional 500 k H<:
segm e n t s b e tween :? t o 22 M H z
b y p luggin g in a u x i li a ry c rys t a ls.
-350 WATTS
P. E. P. a nd C W in p u t .

• Model 3 50 XL - $ 1 19 5.00
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TERMINALS

• _025 (O.63mm) Square Post
3 Le~ Wire·Wrappin g

Gold Plat t<!

RIBBON CA8 LE ASSEMBLY
DOUBLE ENOEO

DIP PlUG WITH COVER
FOR USE WITH RIBBON CABLE

14 Pi.PIuf& e- I 4--¥l..G $ \.4 5

16P;" PIuI &e- If>.A.G $1-59

, 'j, ' .;,
•:;j' ,;. ¥;•
, ~,

'.'
-; '. , .

Conta>ins: Hobby Wrap Tool WSU·30 .
( SOfl ) Roll o f "'ire
Pr~tril)pe(l .." t 1" to 4 '
Ie<1lOths ( 5O"wIr<!S~ paclo.agl!)
stri pped I " both ends.
... .. , ,_, ;1

.... ..' _ (T_' "_.._,-, , ,,,

,.., 'and ,. ... 001 1.'" ''
JO W. oc... _Soo,p_ .. .......

24 ga. W" . Cu' _S'"p Tool " 14
.w"" ._Slr , Tool ,. -.a
W".. ", ...... s... Sf·, n

~: . '5' ";0
.;, ' ;~ ..;.

o

.
=rT= S'<otloe<l letm"..1 ~. , ~~

$0.... ,. $0_ _ T·2 saseTo,,,,," I

=r"r= IC Soc~.t Ie"'. ...' ~, ~~

Doubl. S ,"'" ~.• $1.98l ..-mn'lOI. ,.. ... ~.o.<:. .... .

I

[SJ
TERMINAL INSERTING TOOL

~
For inserti ng WNT'l , .WWT·2 , WWT-3 ,
and WWT·4 Term", als intO .040
( l .Ol mm ) Dla. Holes ~~==

~

Model
300

Model 210

CE S T o u rn Ton. Path
_ Mod el 31)0 ~ occu" ic c o u o lin9· 5 4 9, 9 5
• Mod eL21 0 ~ 10 ' m oun ,ing on "'o 'k le . '" tla~d · ha l <ls. $ 3\1. 9 5
• Mo d e l 22 0 - C ES ean n O'" o fle ' you ~ TOUCH TO NE b od 10'
Sto nd.,d Comm"n ic., i" n. ~o n d ·n.l d . od; o • . T ni. i' ,~ " comp l..e
boc k a«om b lv ", ;' n ,tl . TOUC H TO NE en Cod O' mou.,ed . nd . ..dY
' 0 p lug in to 'he p r;VMe cho nn.1 co nn.c ' o " AIOo ,n e lu d od" a LED
, on o ge n.,a ,o . ;fid icOto ' an d . n o x ,o ",ol ' 0 "0 d Ovi.,lo n ~dl u"men ,

$ 5 9 .9 5
_ Model 2 151m;n ;0 , u , 0 ve" ;o fi 01 2 10 l - $ 3 9. 9 6
- Mo d . 1 221 lo n g - $ 59 .9 5 IMO I~'o lo HT22 0 8.. . w i'" P.d Moun'od_ MOdol 22 1 , n o " _ S5 9 .95

Model 221

DIP SOCKET

WlR[.WRAPf'lP-tGKITS

rzJ"~ :::~~~T:~:..::::~:~~-
~

....' u,__ _ _ .......
~ _.._--- -', _._ - ..._-""_..,.._ ....

"0 ..... _ _ .._ ... _

WlRE,WRAPPlN G TOOl

For .0 25' (0 .63mm) sq . post
..MODIFI (O.. .. rap. pos;llW
i~xin g. ant ;-o'o'l!fWrapping_.

I f" A~~~f ewAWG 26-28 1IW.2W8 139-95·

Jl O.... _ ,

"'."" ,., _..

WIRE DISPENSER

• With 50 ft . Roll oj AWG 30
KYNAR' wire·wrappin g wire.

• Cuts the wire to length.
• St rips l ' of inSulation.

• Refi llable (For refill s, set' above)
BI" .W ,,. WD-30-B $~

von ", 1'1" W G-V
.. ".to " " . WD- O-W $3.K
ROdW"O WD-30 R

Contains: Hobby Wrap Too l WSU·30 .
Roll o f wire R·J OB·OOSO. (2) 14
DIP's, ( 2) 16 DlP'u no:! Hobby Board
H·PeB·I.

WlRE·WRAPPING KIT

1O.... Aod.... . ...... _ .JOO OlHJ SI 'lIS

ROlLSOf WIRE
Wire for .. "e·wrap!>ing AWG·3D
(D,25mm) KYNAR" w,re. 50 ft. roll.
silver plate(!. solid condu ctor .
eas) stri ppongIOA.. _ ..... __ H 'IOi!OO"JJ

lOA __..... ''''''' RjO. (I(I';() 9Il

'(IA _ . W.. '>Ofl _ "jlJ\O OO'>\! $1'lIS

C COVER
CRAFT

W>fe tor "'''.
"'0pp'ng.AWG·30
(0 .2 Smm) KVW,1l"
";" . 50 ••" .. fI'O '
_ kog. ""ppod
1- bot~ .t>d<.

PRE CUT

PRE STRIPPED WIRE

Tu ft s Radio Ele ct ro nics . (617) 395-8280
TC·9

HI-Q Isa,,,,,
..­

: J:"" '.'.-.......,.

U.S.A.

PC EDGE CONNECTOR

P.C.8 . TERMINAL STRIPS

44 Pin, dua l read out , . 156" (3,96
mm) Contac t Spacing, .0 25" (0 .6 3
mm) squart wire·wrll p;Jing !>ins.

WIRE·WRAPPlNG KIT

Contains:Hobby Wrll p Tool WSU·30 M .
Wire Dispenser WO-30-B. (2) 14 DIP's,
(2) 16 DIP' s. Hobby Board H·PCB·1.
DIP/ IC Inse rtion TooII N5-1'n6 and
DlP/ IC Extractor TcJQI EX-1

'" ' . .. .~.",,_ ..,~.... . <om.

~,:~:::..::::..''o.~ ~::'':':;
. ...... T$-. $1.39
...... IS- I $1.19

12·...... Ts..12 $2..59

PCCARDCUIDES

I 1

'""....·" "'2_ "......,,, _ _•

;~-;;.; f:fEL:r~;~£:·;;:
QUAHTITY_ Otl£P AIIl I2 \l<s.l I ca'dGuido'! TII·1 I$l .ll!ll

~ "" .p~ J~"'
••• "",,~.•.iM'_O- "\IIl!i~~ t-
O·'Ali,it (j~ f ,"~ M''''' ''' ;;-"""'.""''''''''''''' 1''

1 HOBBY WRAP AWG 30 0n 025 (0 63rnm ) Square Post'I f TOO. =; ::. I~ I
.." ..~ ~ ,"

N1i1ii,+afj_UIIY••;.8iW. fili _

1 1~ 1 6 P;n o;,. M;_.. l lI'lS-1416 I u 4g!

' Fer .t lpole.; .,..1., I" .......... 4_....h.,. .

Van
Gorden
E n gi n e e r i n g

· '-tuU l.............ON

U
PCCARDGUIDES & BRACKETS

J l~ TllS 2~, ""h.... 2 Til l,u_ "'" , 2 """," ' ,no
bo".....' S,_".,.,.".,..,...."""". "...,,,".,I~ _ """ ,,,,,,,,,,,,,,,,,",,"," ,,,,,,,"'°1," ,"001, 1,,,,,,,

T 011 d" &Ota<kol' ! 11152 1$3791

aUMTITY_ ONESET14 pC>.) QUANTITY_ ONE SET(4 pc >.)

H I-G BALU N DUST COVERS
-Our covers a re cI/stom d,*i9~ to protectau

popular equipment model s. _They are m ade of
rugged high q ua lity v inyl and a re~
~ for extr a str eng th. _They add that
Rrofess iona t look to your s ta t ion. $3.95.

· Pu.. ..-In_ _

·.r " 3 .40 .

• s U, lI.hl, Ih.r-proof
°1:1 hllp...._ ,.110

·a.pl.c•• c.nl.r In....I.I.r

•H.lp••11...1".1. TVI

•.... lIy G••r.nl....

P.e. BOARD =~,~..:...::: ~_-:::~ ;;::::....,,:,:=... ...,.._--_.-_....__ .,..I_5f:...;.~;;;;.~~=:..~..III =':""'~:.:...- ....-._- ....... ........

~
::~~;:;§.".;;;s:.._€~---' - -_.-.__ ---_... : 1 .- _ .- ...... _ .._ .--..--..-.

---;] I -,800nl 1'H'ul-l l$U9!



A Cornp ..... DireclD<)'oI
Inlfln. tjon.1 R.dio ond Te,,,,,,,,n

Model W51
(51' SeU-support:ing)
$850 .00-

Speak up.
Wc ~now all aboUI up . In fact , we're

numb~ , o n c I, o m th~ S, o u nd
up ".when it <:ome~ to ama tcu' com·
mu nic..lion~ lOw.... . \IIc 've oeeo
bui lding U>l:m lor HM\S lor m(lfCthow>
twooio!:c""n

""""th<r )'DU" e trw*"'S c,ank·up.
SU'r"' d or frec ·~ che:oe W!t!'I
US mt, we 'lc ~~h RdidOk. de ·

""""~Whe n -..« WI' numQc' one from
tI1c g,oun<l up, we.',~ ta' ''' ",>atlOut
towcr~ h~c fr,·h ·, new " alg '31"
st>own hc, c . In a fr~ c-"""",ns

c ra n~-up With a h~,ght or aO·It,
p'''''id lng $000 OX CdpaOlhty al
low-co .I.ldcal IOf >cno u, HAMS

;r;;~iT=ii~:n World Radio TV
Handbook 1978

-J

SST T- l R A NDOM WIRE
ANTENN A T U N E R

A ll band operation (1 60-10 meters) with
a ny r and o m length of w ire. 200 watt o utput
power capab ility - w ill work w ith virtually
any t ransce iver. Idea l for portable or h o m e
o p eratfon, "Great for a part m e nts and hotel
r ooms - simply run a w ir e insid e, out a
Windo't.\'/ or any place available. Toroid in­
ducto r or small size ; 4- 1 /4" x 2-3 /8" x 3".
Built-in n e o n t u ne-up ind icator. 8 0 -239
connect or. Attractive b ro n ze finished en­
closu re. Only $ 29 .9 5

SST T-2 U LTRA T U N ER
Tunes o ut SWR on any coax f ed a nten na as
well as rand om wires. Works great o n all
b and s (160-1 0 m e ter s) wi th an y transceiver
running up t o 200 watts power output.
Increases u sable bandwidth of any antenna .
'runes out S WR on m obile w h ips fr o m
inside your car.
U se s toroid in ductor and specially m ade
capacit o r s f o r small s ize : 51.4" x 2 1.4' x 2 1f:z. "

~~t~~ e~;CO s~~~PS~:23~t~~~~ti~~m~:~t~~~
are u se d for t r ansmi tter input an d co a x f ed
ante n n as. Conven ient b inding posts are p r o­
vided for ra ndom w ire a n d groun d con­
n ect.iorrs. O nly $49. 95

SST T _3 IM P EDA N C E T RANSFORMER
Matches 52 o h m coax to t h e lower imped­
ance of a mobile w hiP or vert leal, 12
position s w it ch w ith taps sp r ea d between 3
a nd 52 ohms . Broad ban d from 1·30 M H z.
Will work with virtually any t r an sceive r ­
300 wa t t output p o w er c ap ab ility. SO- 239
con nect o rs . Tor o id inductor for sma ll si z e;
2-3/4" x 2" x 2-1 /4 . " A t tra ctiv e bronze
fini sh. Only $ 1 9 .9 5

Th. "."t ,,'"'"~''' .". "''''''"to''''' ""~< "o"'.......n'.o. ,...."'''''' ""''''' '''''''0' '''
i~~·:;~.·:':.L:'...::.~:~T~:::,;
"'-_. """~.... ~" ..~ .. '_."' .......-,_...-. "'._.....--.-- ~....• ~._ , or....#Of.... ~ .. ....
~

:.;;::-:.~<" , ---..., ."'_•
• • ,.." ;0 , 10 ..
-~---,-< --- ... ._-,
....... .. « .. ,~_ ........ ........ M .. ..,.

HF V."'ca l, 10-80 M.t~::ii:i:i,;,:i5i::.:!::!~r:
. ef f ic ie nt t o p r ing. f ib erg la ss
trap fo r m s . e na m e led wi re co ils
• so lid al uminu m capac it ors . n o
t u n in g req uired • full co m p res-
s io n c lam p s • om n id i rectional 1""
c o verage. reinforced b as e .mast
or grou nd mount in g .pr e- m ar ked
se c t ion s . easy assembly. supe-

~ or;~gy 2 0 · 1 5 merers/Mo d et i-4ATV-3 _ . . ..... , $ 4 9 .9 5
4 BAND 4' 20'15 '10 m eters!
Mo del ATV-4. . . .. $ 89.9 5
5 BAND 80'40' 20 ~1 5'10 meters g)....­
/ Mo d e l AT V·5 .. _ . . . . $109.95 ~u"

A2~-4

I 5110". 18'

" .
1 /~ " - 3/4"
14 ' 3 ".".as db
1 to 1
21 lb s .

A 2 1- 4

I J/4 " ,H'6"
2 2 ' 10 "

118" · 3 /4 "
15 ' - 8"
10 db

" ....W,
321bs .

AI4- 3
1 51"" x 20 ' 6"
35' 10 "

I I /s"- 3/ 4"
21 '

.dO
22 d b
1 to 1
:l5 1!>s.

A 14 -2
I S ill". 10 '
35 ' 10 "

11 / 1:\"- 3 / .. "

".
5 dl>
1:1 db.w.
201bs .

EXCELLENT
30 d8

1 5 -1

SP ECIFICATI ONS
LONGEST ELE MEN T · 328
TURNING RAOIUS - 189
WI NO SFC • S 4 SQ Ft
WEIGHT · 42 I..b$
WI ND SURVIVAL· 90 '-"PI-!

10 METERS

HF MONOBEAMS
10 15 20 METERS

10-15-20 METERS

UPS SHIPPABLE

3 £LEMEST BEA :.! · You can bye a n out.standing si gna l uain g
thi s compact t llre.. element beam. It is ('a Si ly mounl<'(\ on a
lightweight ro tator ;>nd takes only a limite d a mount o f s pac e.
Model No. A 28-3-$79.9S
4 E LE MENT Bi::AM; A real DX 'e r s be a m for the ac ll ve ham
who ....a nts a top Sign a l on 10 m eters . !>loun l o n a good ham ....­

tate r. Model No . A28-4-S89.95

A 21 -3
I 5 / S" x 12'
22' 10"
1111" - 3 / 4"
13 ' - J " '....
" '"' w.
16 1bs,

20 METERS
2 I::L,EM EST B lA M ru ll siz .. bo-am pe r fo rman ce for th e active
20 m e ter ha m w ith li mi ted s plic e and bud!:et .
Model No. AI4 ·2-$ 119.':lS
J ELE1I1J::NT BEA;Il: A r cal OX-er' s beam with full . 15 w'a"e­
len gth e le m enl s pa c ing . T he hea,,)' uut)' «In s t ruction g ive s

years o ft rc ublc-Ircc service. Model No. A 14-3 S159.95

SPECI F ICAT IONS
8 00M
LO SG EST ELEME S T
ELEME NT DtAMETER
Tl,lRNISG RAD Il,lS
FORWARD GAIN
rFlON T T O BA CK
SWR ~' FREQUE NCY
WEIGH T

S l>E C I FI CA TiQ S S

800) 1

LO SG LST EL l::ME NT
lLEME NT OlA Ml::TER
T t.:fll' ll'G HA Oll 'S
FO RWARD GA IN
FIll RATIO
sWR ~ FREQl"lNCY
W EIG HT

A21l~3

1 1/2 "" 10 '
17 ' 6"
118" - 1/2 "

".
.dO
2 2 db
I to I
11 lbs .

IS METERS
3 ELEMEST 8U M: A hig h qua li ty beam ,,-bi e b can be mounted
o n a mll s l .. it h o the r a nle nna ". 11 he a vy du ly n ' rotator .. ill
handle i t .
Model No . A21-J - S99.95
4 EL E MEST BEA M : Fo r th ., 1$ mete r e nthu .iast t h is _bea m ..-ill
give r eal DX po-rlorma nc ,. . W.... n mounled on a good ham re­
l-Ilo r i t ....iIl wlt h.. tand the mo s l adverse " 'eathe r cor>d it ioll-tl.
:-'lo dcl No, A21-4-5129.95
SPECIFICATIONS
BOO M
LO NGEST lLEMENT
ELEMENT DIA ME T ER
Tl:RN ING RAOI l 'S
. ·ORW ARO GAlS

FRONT TO BA C K
:,'WR,," r REQIJI::SCY
W n G HT

f ORwARQ GAtN •
F/8 RATIO ·
VSWR ·
PO WE R

HANDLING - 2000 we'rts PEP
BOOM LENGTH IOIA - 18 x 2 ve $259.59

complete
COMMUNICATIONS WITH ATB-34

---rl
4 ELEMENT. BEAM I

ENJOY A NEW WORlO OF OX

Cushc;r.tt enqmeers have incOI'polaled more than 30
years o f design exceneoce ,nto the best 3 band
HF beam ava ilab le t oday ATB · 34 h a s sup erb
perf ormance w ith th ree active elements on eac h
band, th e c on verue nc e 01 ea sy a ssembly an d
mcoest dim ension s Value through he avy duly all
atum,num construcncn and a price complete w,th
1-1 ba lun

VHF· UHF DX-ARRAYS
144, %%0 , 430 Rlhl

~

20 ELEMENT DX . AR RAY5
20 EL [MEI'T SPE C IFICATIONS

Forv,a rd Ga in -_ . _ ~- U. 2 db lmf'('dance --- - • •••• 52 oluns
FI B Ra t io -_ ••~ - - - - -. 20 db \'SI.1.-!'! a l r""!ue ncy - · - - 1 - I
fYo'd. L~ a t 1/2 p,. ~ . Po ,nt Ba...:twidttl 1Ioi , \ 'SV.-II

ho~ i zon la l - - - - - - - . - - U " U n ~ 2 - I ---- 4 mhz
, -ertic a l ----- - - - - -- - 26· Po ...·u tu. nd ling - - 2 1\"\\ ' PEP

IH :.1hz 22 0 l>1hz 432 Mhz
Hei ght 118" 1~ " 42 "
Widt h x ~~h 15" x 30 " 5 3" x 20 " 2\1" x 11 "
Turn i n~ R~dlus 4 ~ " 32" 18 "
~laxim um M• • t Dia. 1 1/2 " I 1/2" 1 1/2 "

Set \\'e i ~ht Lb.. ~ 1 6
"''' rtical ..upport mhl no t .u~lied

2 Meter OX-120 I V. Meier OX·22Q Yo ~l el er OX-t20
Am. Net S47.95 S42.9S $36.95

40 ELEMENT DX . ARRAYS
40 lLEMEtiT SP ECIF!CATIOS S

~·o....u r<t Gam - - - - - - - - t1 db Im poedance - - - - - - - - - :>2 ohms
FIB RallO - -- - - - - - --- 20 db \"S.....II .I r~eque"")' --- - J - I
~"wd. Lobe at 1/2 Pwr . Poinl Bandwidlh W/\"S..... R

ho r izonta l ---- - - -- - - :12" Less than 2 - I . - - - 4 mh o
ve r t ica l ---- - - - - - --- 2~ p ower Handlin~ -- 2 K',I, ' I' l l'

14 4 Mhz 220 Mhz 43 2 Mhz
n e- 7 ~ " 42 "

19r" 30" 132 "' , 20 " 72 " ,, 11"
101 " 65" 3~ "

2 l iz" 2 I l2 " 2 1 / 2"

32 22 12
90 mph 90 m ph 90 m ph
OXI\-1 40 DKI\-240 OXK- H O

s 65.95 S59.95 S45.9S
80 ELEMENT DX - ARRA YS

~o ELUl l ~T SPE Cl FIC" T IOl' S
ro".-a rd Ga,n - - - - - --- 20 db Impe dance - - - - - - - - - 52 ohm s
r iB Rati o · · · -- - - - - · ·20 db VSYOlt al l'requcn C)' --- - I - I
f'>o.d. Lobe al 1/ 2 p..,·r . !-'oint Baru:lw'idlh w /v Sw II.

ho rizontal - - - - - - ---- 32 ' Le u Ih:on 2 - I -- - 4 mhz
ve rt,eal • __• 12' Po ....r H.ind h ng - - 2 K..... I'l l'

Itt Mhz 2 20 Mhz 432 Mhz
275" 182 '" 91"
192 ".30 " l32" x l O" 72"x II "
10 1" 65 " 36"
2 1/2 " 2 112" 2 1/2"

UOmph \10 mph 9 0 mp h
(;4 4:1 2'1
OXI\-I ~ O OXK-2~0 DXK-4~0

$ 119_95 $99.95 !':89:.:95,-_...:.::::::::~ :::-=~ =-::::,-__.l.."':::':==--"':::':"-::':=::': --'

Height
\l. idt h x Depth
Tu .....in!: Ra dius
Maxim um )1o<s t Dia .
Wind Rolti n~

Nel Wei~hl Lba,
SlO.ck I' il So,
Am at eu r Net

Tufts Radi o El ec t ro n ics . t6171 395-8280
TC-10

Hei ght
Wid th . Do'-pth
Turning Ra d ills
M...;mum Mut Di a .
Net We ight Lb• •
W ind RalinS
SUd< Kit So.
Ama teur Net



OX·ARRAT-40 ElEM ENT
DXK·I40 $ 65.95
DXK·2.a 59.95
OXK-440 65.95
OX·AFlflA Y-tO ElEME NT
OXK-l8tl $11995
SXK·2llO 99. 95
OXK·480 69,95
HI' 1II0N OBEAM S
A4<\·2 $119.95
A14·3 159.95
A21·3 9995
A21·4 129 ,95
,1,28·3 79.95
A28-4 89,95
M ULTI BANO HI' ANT EN

""AFB- 1 $ 15.95
ATB-3oI ~,95

ATV-J 49.95
ATV'" 89. 95
ATV·5 100.95
PROLI NE VHf 8 UIIIS
APL-lSK S 24 95
APL-6SOI 29.95
APL--65 159 ,95
APL·210 119,95
TWIST ANTEt4NAS
A14T-MB $ 11.95
,1,164·10 1 39.95
A144·20T 59.95
AI6 4·800T 369 95
A432-20T 54,95
VHf/UHF BEAM S
A50-3 s 36.95
A!>O-5 ~.95

A!>O-6 79.95
-'50-10 100,95
AI44-1 23.95
Al 44- f1 301.95
AQJ.l 1 21. 95
VHF IUHF STA CKING KITS
Al l -S K $ 11.95
A11..sK 11.95
A41-S'" 11.95
A535-sK 11.95
,1,561 -5 '" 19,95
AOK· I44 99.95
AOK..... ]9,95
MOB ILE At4TENt4AS
AMS -141 $ 34.95
ATS-141 32.95

AMATEUR ~ " A/H ENNAS
A141... $ 229!>
A141·11 301!l<5
Aln·2OT 5995
A141·22 99.9!>
A220-1 2J.95
A22t>-1 1 J2 .9!>
A220-22 82.9!>
M4~ 23 ,95
A" H 1 32 95
AFM--40 &f,95
AF M·240 62,95
AFM--440 61 ,95
AR·2 26,95
AR·6 36.95
AR-25 32,95
AA·220 23.95
Afl·450 23.95
AA)l;·2 369!1
AflX·2'" 16,9!I
AFtX·220 3695
ARX"' 50 :lIti9!>
AM ATEUR f .. STACKING,rr,
A14·S'" $ 11.95
"l..V,.... 26.95
Al l -S... 11 .95
A22t>-V'''' 26.95
"141·5'" 11.95
AU1·VPK 32 ,95
""9·S K 11.95
"<49·VPK 25 .95
BtG WHEEL ANTENN" S
ABW ·12 S $ 11.95
A8 W·14S 27.95
ABW·146 36.95
BLITZ 8 UG
LAC I $ 4 .95
LAC 2 4 95
OX-ARRAYS ·20 ELEIIIE HT
OX.I20 $ 41~

OX·220 42 95
OX"' 20 J6 .9!>
OX·ARRAY IA LUNS
OX-18 N s 14 95
OX·28 N 14.9!I
OX-48 N 16.95
OX·VP8 10.95
SQUALO ANTENN AS
ASO·2 s 19 ,95
ASQ·6 29.95
ASO· 22 42,9~

ASQ ·6S K 11.95
ASQ· M 11.95

FM

<-<>ml' l". t .1~m.nL .I ,"'~ ln.o: 1<i'
1 ~l.m~nt oo.ox h~rno.. ~nly

<o,np lo'. 11 olom.,,' . L,,'kLn/:" k iL
II olo" ,on t OW " "-,,,,... only
8 oj- 11 . Iomonl ""= IIoom .... only

AlI _VP K.
AH -g K,
AH 7·Y P K.
A I4;·SK
AU 9-SK,

Tufts Ra d io Elect ronics - (617 ) 395-8 28 0
Te-11

_ I No AI 44 7 A l 44 11 A220 11 A" Xl l 1
o..-..:"" t..,., ~ 'm l :Om ~

£ _ .. ,
" " "Boom Lngt h " . 14 4" 107 ' 51""

'Ne9>1 • • s • a
F...-d . G~, n 11 dB 13 dB I3 d6 13 aa
FIB FlahO "" " "' "" " "Fwd. Lobe OJ!

\\ pwr. p' " " " "SWR ~ Fml 1 10 1 1 to I 1 10 1 1 101

2 METER
ANTENNAS

~.~M TWIST 12.1 dB Ga in , Ton .Io J" on' .' hor!>" nLnl pola ri zo!i on for low
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RINGO ,
RANGER

for FM '

....

3 • 5 - 6 - 10 ELEMENT5

Cush Craft has created anothe r nrst by mak ing the
world's most popular 2 meter antenna twice as good.
The ne...· Ringo Rang er is developed from the basic
AR-2 with three ha lf waves in phase and a one eighth
wave matching stub. Ringo Range r gives an ext remely
low a ngie of ntdiati on for bett er signal coverag e. It is
tun able over a broad freq uency rang e and perfec tly
matched to 52 ohm wax.

ARX-2, 137-160 MHz, 4 lbs. 112"
ARX-220, 220·225 MHz, 3 Ibs., 75"
ARX·4S0, 435·4 50 MHz, 3 lbs. 39"

Referenc e ~~ w av e dipoie.
• • Rd~ ...mc e 'I, wa ve ""hip u. ed a.II tain standa rd by man y

manufaclu,," l1I.

Work full qu ieting into more repeate rs a nd exte nd the
radius of your d irect contacts with the new Ringo
Range r .
You can up dat e your presen t AR-2 Ringo wit h the
simple additi on of th is extende, kit. The kit includes
the phasi ng network and necessa ry element extensions.
The only modifications required are easy to make saw
slits in the top sectio n of your antenna.

Pl'()~e n performance from ru l(l(ed , full s l. e , 6 m ete r beams .
Elem ent spa c ings aM! I cnl(tll~ have be en cll r c full y cngincc n 'd to
l1:]ve best pattern , high forw a l'<! ga in , J{ood !..""t to ba ck ra ll o
and b rood freq uency re sponse .

Boo ms are ,0:;5 ",-all a nd e le m ent-osare 3/." - sre: .(H9 wa ll
"carnie .." chnlmc fin iSh a lum inum w bing. Th e 3 and 5 ..Ie me nt
bNms ha,'" I 3/ S" - 1 1;' ." boo ms. !be Gan<!!O ele m e nt beams
hav e 1 s/e- - I 1/2 " booms . All b ra ck" ls are he av)' p.u~

funned al u m inun•. Br i!:ht f in ish ea d pla l..,d ubolt,; a re adjustablc
(o r up to 1 5 / 6 "' ma st 011 3 and " ., I" men t a nd 2" on 6 a nd 10
..1" moM beams. All model.. may be moun !.<"d for hQrizon\.1l1 o r
,'e!'tical po lari''''t ion ,
Xc,," fc'aIU",S include adj u"w.bl e len~1I ,,!<'mcnt s, k il owa tt Ht'dd i
Matc h a nd buil t-i n coax fitt ing fo r d ir ec t 52 ohm fee d . The""
~wa tns nrc fa cto ry murked an d s up p lie d wi th ins t r ucti ons for
Quick ass~mbly,

6 METER BEAMS

4.5dB 9 _ 6 dB u

O mnidirect ional

GA IN
BASE STAliO N

ANTENNAS
FOR

MAXIM UM
PERFORMANC E

AND
VAL UE

COA XIAL DUAL STA CKl r-'G KITS
O""bl. yOLU , ff«:tiv, rad'al.d pu,... , by
stockinl (, m. ler ocam•. l:u<hCraft cuaxi"J
' look,ng kit, pmv:id• • , im ple and effioi.nl
m'Lhod l or , ..Iizinc 3 db .~dil ion.,j pin
...h~e rnilinloi ltina th . , ~~ erio, ohilf'"
t<mho, of our <in" . b..ms. Th . ,t><kin a
kil . ... . <ompi... .nth ItG_S9{U <.ow. ;and
p..>...,,,,bl<d IIUin&> tOf dir<el S2 ohm

'm
Mudd No.
A53S-SI1:
M61 -SI\:
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Wei~nt, IS lb.
"' lee : $99.95

EXCEPTIO NAL L\tM U\UY TO STRO:OOG
SIG"Al OVERLOAD AND CROSS MOD­
ULATION. The exclusive froot eM design
in the receiw Ta llows you 10 operat e closer
in frequ8ncy to st rong neillhbor ing s ignals
than you ha ve ever exper ienced before. If
you hayo not yel oper e tlld all Atlas traos­
CeLver In e cr owded han d ao d compa red II
WIth any other receiver or tran sceiver. you
ha ve a rea l thrill comin g.

A WORLD WID E DEA LER NETWORK TO
SERVE YOU.
Whether you're driving a Honda in Kan sa s
City Or a MelU.!des BeJU.in West Germ any,
there's an Atills dea ler nea r you.

For c omplete d e tails see you r At la s d oa ler .
or drop us a card and we'U mail yo u a
brochure with dea le r list.

.{fA~ ATLAS
"'!...e:...r RADIO INC.

Atl n 2l0X o r 215 X •• •• •• • • • $ 765.00
w /not ... bl ank.... . . _ . $810 .00

Acce ssories '
AC eo......t .. 110 / 220 V .••• • • $1 ~5.oo
Poo:t.able AC 5UPply 110/ 220 V $ 1 0 5 .00

r~';f·~";I~e~~I:..i; : : : : : : : :: n~::ro
Digi tal Dia l DD_6B •• • • •• • . . • $ 2 3 5 .0 0

.... ,
. ' . ... .

lenll h , 21' S·
Mopn 4-BlV

Moon 4-Bl'I

• loo<eSl SWIl---l'\.US
• • • "" .. ;a t ~_ bfoodMl1 s WR

1.6 10 I bo lte' . 1 bond odg",·"""'le' c l ~1 i ... lrap co-e....
'"$lIritI"' ''''.-IOOI .., ·
"""'noblot c _nee .'... accura" _ 1 "'""--• SOOOd "'" R:h l'Ibot,,_'rao _
"" 0Qt........ ~leCtncol on<! me­
......" :" ' '''''';I;jy• E.waI>r..., cluty ,, _ ...... _.

'''lI -. . .... ..... ~.- ~, ,..
S1~ ' ' ''''I• ...,. lllaun1 ,"& ......

"....''''''udod
• ...11 _ 1;00. HI.' 1>o""Y " , II. h'gh

A ll resonato rs are preci sion wO\.U1d with
optimiz e d de sign fo r each band. A sse m ­
bly includes 17·7 PH st ainless st eel
a dj u st a b le ti p ro d for lo west SWR a nd
band e d ge m arke r . -ChQ ose for m e d ium
o r h igh power o peration .

Mopn ,. 0-1
r", 00<:1< te__,....--f. 1d ...

. , ""'" I u - _ bose Pn ee , $ 22 .00

STAN DAR D HUSTL ER RESONATORS
Powe r Rat ing: 400 Wa tt s SSB

Mode l Band Pr ice
.. RM-10 10 meters $ 6 .50

R'M"15 15 meters 6.95
RM-20 20 met ers 7 .30
RM-4D 4 0 met ers 13 .20
RM-75 75 met ers 15 .50
RM-80 80 met ers _ ).5 .95

SUPER HUSTLE R RESON ATORS
Pow er Rat ing: Legal L im it SS B

_ . Su pe rs ha .. w idest ba ndw idt h

Model Band Peice
RM-10S 10mete rs $11.30
RM-15S 15 meters 12 .65
RM-20S 20 meters 13 .00
RM40S 40 meters 15. 50
RM-75S 7 5 met ers 30.00
RM-80S 80 mete rs 30. 40

F or 6 -10·1.5 -20-40·15 ·80 M et e r s
fOlCl _ ...Ol "" QUO<' ~.... HUSTLER
,~,.~ Of~"" en"& . MASTS
...._ "'- _.,...... -.I " 1>0...

"'''OUI ~oprool , let ... <""...
'W .....1 ' ''0 t/~ _'~rctlo

~ _ I., on, "'. Su;n .... " ..I b....
h.. "' ·.24 ," ..0<1. 10 I" ","",n. b. 11
mounl 0 ' bu m"'" moun,

MODEl ,,"O·l

f ot bumpe' """, nl ,n,--fo", " . 1 _ f
Ii'" 27" .bo.. ""'... "' ice : $22 00 ,

eo.c., 10 · I S · 20 · 40 Wet ...
0." "_0.Gi 0.. . S~ ...._ e-,..

,M

.",

I

PHENOMENAL SELECT IVITY
T he exclusive a pole crysta l la d d er filter
used in Atl a s t r ansce,vers repres ent s a
major breakthrough in filte r desi gn. with
unprecedented skir t selectivity a nd ul­
ti m a te reject ion. A s the above grll ph~
t llis filler p rovides a 6 db bandwidlh of
2700 Hertz. 60 db down of only 4300 Her t&.
and a bandwidth of only 9200 Hertz al l2tl
d b do.. 'I1! Ultimale rejecti on is in excess of
130 db; greater tha n the meas uring limits
of most tl!\ll equipment.

"' .- -:-.::,';,:: ~'::::"-: .
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VHF/ UHF .NTlNIj.......
TRUIjK LIP MOUIjT
MOOEL THF
f ie ld " '", b le 00;010' pe, ;u
q".rte, " ",," ,"I i"" "" y
frequonc, lrom 140 to ~ MHI
C"'li~ ChaO'! ;nc".:led . C<>or9Ie1e
..' ... trurO< 1,1' """"'" IT RG-SI-U
and Pl~ Price:.S I6 55

MODEL CCl ·I04
Get bil .~.. l I>'Irl~e. "'lle"
"or ~o,.,nli u POb'111)o .. ,th ,~"
~5" . 00100" ,' . n"' on• . Ea . y ,n_tol·
IOMn on " ,de 0' edge of IrtJnk I'"
.. ,11>001 d"lI ,ng_ eorn" le lo " ""
IT MIL SPEC RG-!A-U .nd l'i.-<'S'l

Price : $ 4 1.JD

,,~, fJl:I
~ Q~I ~

STaiNLESS SH l l eeu, MO UIjT
FOR DECK. H~IlUi OR .,IjY
FLAT SURFACI

,,"o oq SSM'J...... ... ..-.... .._.-==::=-E.--=..... ...._-
_: $19.2ll

QUIC K OISCOH 'UI:T_
,_ STAltoIUU ST£El

Moo n li D-I__ _.h_ _
'''' , , _ ..., c.-

::~::.: :..: .:. +I!~,~ i~:.::;:...;~~.". ...., ,...,..,
p,;u: $ 16.95

FEEl! lllj( _ 0<, .....-,....

esr,.
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AMATEUR
ANTENNAS

=

Tuft s Radio Elect ronics . (6171 395-8280
TC·12

SUPER GA tN M08I~£S

T_ Met...,.
• s.1Ob ,.;n .,.., l/h .__",

.nl......
• F-.q"~""l' c"",,'.~o-lUll'lM",
• SWR .1 .. , ORil nco-l.l ,!lypkal
• Po.. " ,"ti ng--2 00 ,, , " _ Flot

TWO AIjD SIX Mnl RS_
TRUIj I< LIP MOUlj r
MOOlL li fT
F_ secI<>n "'..saIP'C .... , ......

"""""'~"o<I_ 1or---- ... ­_ :Ii. -''''''- Op e•• t io na l

::'~'1?::""rP£C'~G-~'_ loctor)'~<hOd Pl-m.

"'_ : $2 2 .55
WII'/ UHf AHU HIj.......
ROO' MOUHT
",DOl L UHT·I
Fi,, 'd "'m....b l~ ' odiolO' 10' 1/4=Ioro;:t;;;~.·G.Ji:~hi~
" 'cJ tIdod. Mo.ml . ... :any lIal su,·:= I~~:t ~~.n a -

p, _ : $9.')&

....t .]~
STAllj l H S STEn

MOpn R'Ss-2
- ,.,,, _."- -- ----- --_ "n'" _

=-- ~"'''' '''' ~'':':'

MOoEL C-:R
~Il """,..t c o m p l . l~

w,t h mounlinr "._ ..
Pr;e. : $ 8 .2 0

""

constantly refl ect grea t surprise at the si S­
1I81s trength in re lation to the power ra ling.

FLU S BA.....D CO \ 'ERAGE
The 210X covers 10-<10 meters . while the
2151< covers 15-160 meters . Adding the

::::I~:::"~~7~~=I~~r~~
MARS a nd ne twork oper a tion.

NO TRANSMITTER TU!'<ING OR
LOADNG COl\,ROLS

~~~s~~~~'e~~~~I~~~~Jy~~~t~~i~~I~':::
M OST ADVA..'I,'CED STATE Of THE ART
SOLID STATE DESIG!\
1101 only a ccounts for its liSbt ....eight. bul
a ssu res you years of lop pe rformance and
trouble free ope ra tins pleasu re .

PLUG-IN ClRCL'IT HOARDS
a nd modula r design provides for ease of
sel"VK:lUJl·

u ,

For all you hams with little cars ...
We've got the perfect mobile r ig for you.

'~'l

MOOllIGM-l~
TrtJn~ I"""'" """,nf ;n.
... Il_ ;n hidden . ro. 01Ii""'''', und. ' IrtJnl. I'd
" "" ol m, h. od....... in
ct~ Pr H:O:$8 .00

MDollH1/ol MODEL GCM-I
o.lu.e "vok lip n>oIJnt R.m gun" , mount m.
.. il~ 180 deg, ... ...,vel . 11 shape••nl 'n " .., n
ba ll 10' '." ,I,on,..1i. on· 101'" l rom I"" liU",,"-
........ \O ..rtica< Easj _ Include . 110 ' , ,,,0,,1
.... -. _ "' 0101"' ''''''. ball, Pr ic. : d .oo
lncl~cIo, 17' RG-5B-U
ubOO ond conneclon
_ . Price ' S I720

STANDARD GA IN
MOB ILES
TW<J Mel ...
· SIl "C!I' - H db I " "__ 1/ 4 _ _ 1e

• FreQUency .---IC '" lag
M~

,_ ,"'~_II. OI

MooEL B8lJ.1 04
~ T . --" ~,.;u, ~..."' .......11. no _ _ lo dnU. _

I;" """"'" impoel ....' ''11:....., 11"
MIL SPEC RG-Sl-U .nd Pl--259
"'nl~n Ril remo•• ~ " from """""

!'oice: $ 33 .75
MOoEL aBL·I44
4T . n' . n"" mouM. "" on, flal
..."Io<:e. fOOl, dltCl< Of "''''''''. ,n

ir '::L"'s~t',=-~i.'U~ ~~
......,..."" ....-ab.. ....... mount

", a : S31 .65

The Atlas 210x or !15x rneasu",s only
e w w id", x 9 '/0- deep II only 3'/0"high, yet

~1':S~:~:~~8G~s~:~h~~:~Y~r~
And there'snor1enty of room 10 SpBl'1! for

~~8~ :xcl~~: ~~SOpl~~UiS:::
you can slip your Atlas in and out of your
ca r in a ma tta r of eecceds . All connecti ons
a re made aut Olllati ca lly.

BUT DON'T LET THE SMALL SlZ E FOOL
YOUI
Evan thoUJlhthe Atles 210x and 215x trans­
ce ivers aff! less tha n half th e s ize and
weight of othe r HF tra nsce ivers . The Atlas
is truly a giant in perfor man ce

200 WATIS POWER RATING!
This power level In II seven pound t rans­
cei~r is incred ible but tru e. Atlas trans-

:=:,.:~g&:=~l~~e';"!t~~~~

MOO~l MMol
tow, mou..t ; "~. " . ,n
I' ~ol. . l..e lud.. ISO'
$WI",I ba ll . nd so-m
connecW'
Pri....: $ 1 50

" the home of originafs"

BBLT·I44

H USTLE:R
~BUCK-BUSTER"

MOP£I. Sf~

~~:;.:::"':'m..=.:2'=:
o. .. (lI>Od .. ,Ih "--1t ba !<>r~)'0'" ,,"", u .. 1 0" ,,;<!e Iect; ""01 H".t"', mOb il . mo"nts .
(Mo"nl 0 ' c.b le nOI inc l"dod l

Pr;ce: $9 .00

DE LUXE MDBILE: MOUNTS

~~;Y~'-~'"MJ



NEW
MODELHK--5

ELECTRONIC K EYER

$69.9 5

Model HK-4 $44.95
• Combinat ion on HK·l &

H K·3 on samebe se.

"Model HK-2 $19 .95
• Samea~ HK. I.ln~ base

for those whowi~h to
iflCOI"po,-ate in tl'iei r
0WI'l Keyer~.

Model HK-3 $16.95
• DelUll:e str a ight key.
• Heavy base, no need toa"ach lo desk .
• Velve t smoot h act ion.

Model HK-1 $29.95
• Dual lever squeeze padd le.
• Use w ith H K·5 or any electronic kever .
• Heavy base wi t h non·slip r ubber feet.
• Padd l~ rever sib le for wide or close

f inger spacin g.

• Iamb ic circu i t for squeeze key ing.
• Self complel i l19 dol s & Oasne~.

• Dct memcrv.
• 8aHe r y opera ted with prov i ~ ion~ 101'"

externa I power
a Built.in side· l one moni tor .
• Speed, Volume, tone & we ight ccet rcrs.
• Gr id·block or d ire ct keying .
• u se wttn exte-eet peddle such as H K·l .

THE HAM-KEY
NOW 5 MODELS

••

52795

S2795

•

$29 95

_~_tmi No rlll!ld lopulUll sq:lll

rate anltMU 10.- t ael\ band
~,.....51"~tIl d 'fWIl mo­

DoIe.~I)y~IIIlI1heS Wll "' iIIsi*

,., c.. Works grt.al . ,tII all soIocl 1~1e r9S
[llkt lilt "'1Il:1)¥Ill ...t~ all lubt typt rigs .

• "'.... _ tI. M. Its ...." ctrI'PlCt size
Sd,,6 'rche1 hl1 t asdy III , 1/NIf corner 01
yWI suilcase

Tli $ IltMlIJlW llItIt tlIIltl' is Ilou1ed in ,
delu>:t~ _Ie Ten-Tet I!I'Il:lDsurt . ,tTl
. 1Inu1fl'aon1CIe1

SO'Ut tN> tlnntetM are prOYIded Ill'
lrao'I1fnontf irIpIlt and COol" led ....lennilS
0uII0ty l l~ ....,~ lIonlliIlg )I01ts are used tor
l"e balanCe !IIle inpuIJ, (2). random .. iff illfi'll
(11.~ Qlound (I ).

MFJ ·1030 BX Receiver Presel ec to r

Clearl ~ c op y weao ..n","".bl" s i9n 81s linc"' ....
s i9n.1 3 '0 5 "S" unll SI.
• Mo re IMn 20 d6 low nOIse ga ,n • Se par ate
InpUI and ou lpul lu n ing co otrors gl"" maximum
ga ,n , nd RF SeleCII" 't y to s, gnlllca n, ly re jeCl
Oul·O!· b3nd Sl!lna ls a nd 'ed uce Ima ge responses
• Dua l !la te MOS FET for lo w nOise . s lfOng s Ignal
na"d lln!l ab ,III'el • Co mp lel e ly s tab le • Op·
t,m, t ed l(lr 10 'h'u 30 MHI • 9 V batl e ry
• 2-118.3·518 x 5·9 J16 InCheS

I:' =: _:" -J~ $499 5
" t)-:~: ;
~;";--' @

MFJ·202 Rf NOISE BRIDGE
'.., lIf l ~ ~I> , _ .......~ _....
.....' ,- - ..~.-. 1!!'!!.!!:!" ""
::::::~::;::.'- (~". pll .....

'''~ If""" h~-. . .. ., ",t ho<10, """ .. or l«>gl"' n
..... ... "" "",,,,.. 1"~ ~"'" I"">' ""ale or "' '''' ,
_Ilopolo bo , ..' "'..,_w~ '"

.. ........, .""' ,.. .. ""' "'" '''l00 IlH,
SOU90"""""',,,•. b ioi "" ... , "'"

l ~$1795
5995

- _.. .
CPO -SSS Code Oscill a tor N EW
Fo< 11M f>Mw<:0 ...... 10 I"",m IIIe Morse cod"
Fo r 11M Old Time< 10 po lish his lis.
Fo r l roe C Od. IASINClO< 1o INC" hi l elasses.
• send Ct,SP cleat COde .. ,In plenly o f YOI"me lor
etas ...oom u~ • ~f conta,n~ speal<e, . yol·
lOme. tone co.."oIs. " I" ml num "",,bon,, ! • 9 V
baU" 'Y • Top Qua lity U S . ccnsteucuon • Uses
5!05 Ie l,~ • 2· 3 116 • 3-1 ' 4 • 4 IflCf>t'S

Meter reads SWR
and RF watts In

2 ranges.

1·«3.. ;. - .~ ....1J.. • ./6.. e . -:-1
AlITE.I'SWJTtH Irtl rw l e1K1 2
eon ttlI "It~>, ..... __ •
~ into.. \untf ' 111,.1.

tr~smollet to a.~ ltetlorlt !rom 160 IIVu 10
loIetefl w!lelber yGU hi "" co,,, cable . bII:iI~

_ . ... r''""'''''' ..1fe

'" c:a. Ilont DIll lilt SWR .. yMf ,; polt.
In"Er1ed ..,e. rnn<.lom ""'e. ver1It.lIl. mubllt
wl1Ip. teem. QUiIll. !W .. Ilalt"er you Ila"e

h . en tWft ~It I. MM> WltTl juSt

MFJ-16010 RAMOOM WIRE TUNER
Dpot.te 16Q1llro ' Q IIlol"'."'''''•••II, ~••" ....-•. 11 ,..,_ ".
1O-Ul ".om 1<3" "". , • •I<ft, 11" lQ~ ,.. 1.1 _

I.~ 3 ~I! .~~995
@

MFJ.tOO ECOMO TUNER
.....' 1 ' _ , . , _ .
_ ... _ T ' " _

[}.-'j $5495

Tufts Rad io Electroni cs e (6 17 1 395 ·8280
TC· 13

• Exclu,,"e CirCUitry :;UD preI S" 1 a ll unwanled
ma,~e," • Ma ,~e," a re 9 a1ed for oosll l"e Iden ,, ·
I,ca llo n C MOS IC'S wll h lra ns,sto ' oul ~ u l. • No
d"eCI conneCll o n nece s sa ,y • u s e s 9 yo ll
ball ery • AdJ..sl a ble lrrmme ' lor , e 'o beati ng 10
WWV • Sw itc h se lec ts 100 50. 25 KH, or OFF
. 2-3116 , 3-1 /4 x 4 Inche s

MFJ -200 BX Frequ ency Standard

l SP- S2CBX fl . Sa"'e as l SP- 520BX Dul In ,
bed ul,t..1 2-118 • JoSIB • 5--9" 6 Incn Ten·Tee
enc;IoSU'l' .. "t> u nc;ommlli ed 4 p ,n 1,100 lao=k .
OUlpul cable .Olary , ..nc;llOn S" 'lc t>,

Pro. ide s sl '0ng . prec is e m. l1<e~ e •• ry 100 . SO. "r
25 KHl .. eli inlo VHF relli"n

This NEW MFJ Versa Tuner II

$29 95

C MOS.8M 3 Elec t ron ic Keyer MFJ-40T CRP Transmitt er
SUle 01 t he a rl design uses CU RTlS-aOI3 w Ot\:. . .....orId ..ill> S .. ' li S on 40 Met'" C W o
Key H -on-a---ctoip . • ~o tun,,'ll • Match es SCI <>'1m load • Cl ean
• Bu ,l l-I " Key • DOl memo!')' 0 I, mooc ODe". oUlpul .. ' l h 10.. h"mon,(: corU en ! • Po ....e r
lion .. 'l h e >' er n,, 1 s Que '!l" ~ e y • 8 10 50 amph l,tr Ua nS'Slo< p' Oltc led ~inSl bu",o.. ,
WP M • S,oolGne """ S;>l',] ' .. r • Spee<l. vOl· 0 5 .. ,t<;t> se-eers 3 c rysl als or YFO "'pul • 12
ume. lone. w" ,\;hl conlrols • UII. a .el ,at,ll" wi '" YOC . 2·3116 • 3·11 ~ • ~ Inc t>es
S'aH~ key Ing . 3OC "o'ls ma. • ~ POs,"on MFJ ·.av. companIon YFO
SWIIC" ' 0' TUNE. Off ON SIOETONE OFF I,IFJ .12'OC. IC Reg .. la ,ed Po .. " , S upp ly.
o USl'S ~ penhgh l ce lls .. 2-3 ,16 • J.li4 • 4 1 amp, 12 YOC

Inc~

$29 95 [-,:£::: {J$2795(;J $49 95

$49 95

has SWR and dual range wattmeter, antenna switch,
efficient airwound inductor, built-in baluu. Up to 300

~Tl":'" ,,,,,_.'1S JII!J l"Oue :.~n T RIo~s..:mR watts RF output. Ma tches everything from 160 thru 10

~' ,~ [?: 1 :~" :g", meters: dipoles, inverted vees, random wires, verticals,
I \ - . .. " ~Ie whips, beams, balance lines, coax lines. $79.95.

Antenna matchmg Sets power range,
capacitllf. 208 pl. 300 aoo 30 watts.
1000 volt spacing. PuIlI()f SWR.

.... _., IIIMt ..

c>o~ ..' J "on .. ' ",""," . ', ~•..-l ,." ", tooP: P"<" "'''J
~ or" ,~,",,",uo.. . to 9'" yOY "''''' w'"" "" ' M I.,.
to"",. .... . "P '" ,"' ''', ''''l' '~''l ~"'" 160
II'" 10 ""' " d, OIt'. "" " , OIIom ""OS, .. ',
" .. . ..- .. ..... . bo..., Ii." ,,,''' U. lo
IQg .. . " . Af '''''' 111 I ' W ". ,,~ , T ....
"" S"""'..... ..- .."'" _ ",. ,... CM, W,,"
..,.. .. ,ogo ""'••_t S,1<6 Sll119"'•••tc
... ~ ....~ JIOI"T.. 'tc ' ..

IWy .J lI'YeS you lnos ,*J9~ 1 ~ers.i

f LOIt' . wIth all these lealure'SII l""~ prICe
A S'd _ fqllJll9l' .atllIll1I!r t~ MlIl

30 . allS lui loCile) ~lS you mus....e RF
pcI'III'ef Oo.lIpulIOfS"" plltlf(l '-9

.... "'"Ill , wild leIS )'01/ select 2 'ou
IN ..~. rarw:lQll'l wore Of ~al'lCe IofIll... _."...

II ... . rrr.ant 1Iirw... ifIlIuct. (12 po
M oons) grotes )'011 ~ esses tllln a lappe(I
IorooC /01 more ...ans 011\

II U .- lor balallte 1f'Ie's. 1000 vllll
capacilOf spacing ~wnl"'9 IlIxhlS lor m0­

bileiostJll;Jl,ons lno1 shownl
W~, lr-r NEW MFJ Yemo T. .... . \'00 c.JIl

I\,IIl yWI lull 'JaosceiYtr llO'Wtf QO,I'OoJ1 - ... 10
300 .....lls /If ~ ClJ..... - ~ malCh \'IU

lllij~ . --- $599 5
Q:()Q i
-_ . -.. ~o

eo"''''' 'IJ
MFH01 YERSl TUHER tlE:

CWF -28X Super CW Filler
B, I, . I.... ,....,• . 0... sooo ." A• •o . stuI'P
selec1i"; I ~ , 110 H. band.. ;cw,• ••, y SI-o
soins. No ri"lli"ll . Pll.IQ S be/ .. _ noeei_ and
phones or COnnec1 bet...... audio S'8o . lor
spea~ er _ ..h on

o seieeree-e BW : 110. 110. 180 H1 • GOllB ec.. n
o ne Qt l" ... I,om Ce-nlOl< lreQ of 7SQ ""1 1o. 80 H.
BW .. Redu ce s nooSt 15 ll B • 9 Y blIl ."'Y
• 2·3116. J.1 1~ x 4 In

lSP·5206X. 30 db Oy"am" fange IC log , mp an<! 3
aet~ fIllers 9 '..... Clean , ..d lO RF Pro ree led. 9 Y
oo ll er}' . 3 conductor, '1,- ph~ jad<.s lo r Inpo .
and ou tp.. t. 2-3 '16 • 3-1I ~ • 4 1nc;!1eS

SBF -2B X SSB Fi ller
Oram . ticall ~ impro"n ...... . b I111 ~ .

• O pllm lle l yo ur aud .o ' 0 reduco Sideband
sp lall"' . ' "moye low a nd h'Oh pncnec aRM. hiSS.
11a11C cras hes , bac kgrou nd nc.se . 60 and 12(1 Ht
hum • Red uce' !a llq ue du" ng comee t. ox. ,]nd
... gc hew ,ng • Plug l be twe"n pnones a nd 'e·
eei" e ' or con nect cerwee n a udlo I tage !Dr s p..a 'e '
o pe,a ll o n • S e leCta b le Dan d Wldlh Ie a CllVQ
aUd'o h lte, • Use s 9 "0il Dallel)' . 2·3116 x
3-1 14 x 4 Inc he s

400% MO RE RF POWER
PLUGS BETWEEN YOUR MICROPHONE AND TRA NSMITTER



15. 50

1 '.1 . '15

13 .50
2 2. 7 5

1 2.'15
sv.vs

J9.<,I S
54 .~ S

S'l .95

57 5.95

3 7 9 .9 5

3 7 9 ,') 5
3 19.95

25 .00

2 5 .0 0

R t power a mp, w ired & tested , emiss in n ­
(VI· t M·SSfl/AM

Power Power
BAN D In pu t O u tp u t

14 4 MHz lOW 70W 14 \1. \15
144 MH z 2W 7 0 W 16 '1. 9 5
144 MHz lOW 1 50 W 25 9.\15
14 4 MHz 'OW I SOW lJ9.~5

220 MHz 2\\' 'OW I f>4.9 5
220 MH z lOW' 'OW 1 5 ~ . ~ 5

220 MHz l OW 120 W 2 5~.9 S

4 20 MH z l OW 40W 17~.'JS

4 20 MHz 2W 40W 1 7~ . 9 S

4.20 MH z JO W 8 0W 2 59 . 9 5
420 MH z l OW 80W 289 .95

--

6 nur c lose s pace d duplexe r . ..
2 m tr , 6 0 0 KH 1. spaced d upte xe r .
....i red and t un ed to fr e4 uen cy • .
220 MHz d upk xer, w ired an d .

~ ~~:~t~u~:~~e7~~e·r : : : : : : :
do u ble sh i"lde~ d uple xer cable s
wi t h P L259 c o nnectors ( pr.)
sa m e as a b 'l.ve w it h rype :"0
c onnect ors (pr .)

add s over vo l t age protec tion to your
power sup plk s . 1 5 V UC ma x. 12. 9 5
12 vol t - po w e r su pp ly r egu tutor car d
with Fold-ba ck curre n t li m it ing . 10 .9 5

;., ne w co m m erc ia l du t y 30 am p 1 2 V DC
regulated p ower su pply w / c<l st: ,
\II/fold ·b ack cureen t Iirmting an d
overvo tt age protec t io n 249.95

\ 0 ch an nel re ce ive x tal deck
w /d io de switchin g.
10 chann el xuut d".:k w /sw itc h
an d tr im m ers . , ,
UH F ve rs io n of C U I de~· k. ne ed,, <J
i or 4 3 2 mutt i-channe ! uper a tion ,
ca rrie r o pe rated rel ay ..
10 c ha nnel au to -sc an ad<lp tc r
fur RX w it h pri o rit y .
we s t oc k m ost repeater an d simplc x
pairs fr cm 14 6 .0 · 14 7 .0 (e<l.:h j . , 5 .0 0
159 bit , f ield program mable , .:ud e «t e n
t if icr w ilh bu ill -in squelch tai l a lld
I I) t uner s . .
wi red a nd t es ted. nO I programm ed
wi red a nd t es lcd , progr ..m med

:. ' ~:V-~~. '~~ld\ C~~ :l~ ~ ~~ m ike wifh

IOllL' S<.l uel ch dcco uer .
illua llcd in ec peuter , i llcl udi n l:
inter face <lc<,cs,>.,ries 1I~ . ~5

.2 t .. I .. ., de ,·. "I\·r 3 5 .'15
""me a.' ah,"' ,, - w ir,'<! & {" sle" . 5<,1. 'IS
4 pul e hL' ]ica l rCSOll<1 I" r. wir ed & tes le d .
SW"IlI lu IlL',j t o 14 4 .\ 11\1 han 29 .'15
,,,m e as ah ,,\'.· tuned I.. 2 20 \1111 hall 2'1.' 15
sameas above ILI Ill'd t,,4 J2 \!ll l b.rn 2' J.95

DPL A50 .
D PL AI44

DP LA210

D P LA432
D SC· U

DS C· N

O . V . P.

HU 20 WII
IHA J 2 WJ I

OTHER PROD UCTS BY VHF EN G INEE RING
C U I Kit

CJ) 2 ««

Crv sta rs .

cw u:
cwtn
M1(' 1

l S I Wfl
l S I wn
1113 Kit
I Il J W {I
111.144 W{I

(" ..... 1\) Kil

CO l Kit

CO R2 Kit
S C l Kit

R EPEAT ERS

•

SYNTH ESI Z ER S

TRANSCEIVERS

25 4 . 9 5
"29. 95
4 9 .9 5

57 9.95
799.9 5
7 9 9,95
849.9~

2 nur svntbestv e r , rr ansmn o ffs ets
(lr0 l:ra m mahIL' f rom 100 KH / -I OMH /..
( Milrs offsets with Op llUllill
ud aptcrs}, 16 <,1 .9 5
sa m e as ah,," e ·· wi rcd & IL'sl""r. . 239.9 5
same as SY N II Ki{ c vcc p t 220-
22 5 Mil l . , 16<,1 .<,1 5
same as "h" "" wir..d & t"Sh.' <i 2 .19 .<,1 5

repea ter c e mete r. 499 .9 5
repea t er -6 me te r, wi red & tested 799 .9 5
repea ter c z m tr -IS-w - co mplet e
(less c r vs tats) 499 .9 5
repc ater c z z u MHz - 15w -co mplete
(l ess u ys ta ls) 4 9 9 . 9 5
re peat er-c I 0 wa tt - 432 MH z
(le ss c r ys tals ]
re peater c r s w art-c z m t r .
re pea te r -I 5 wall - 220 MHz .
r epea te r - I O wa ll -4 l 2 MH z .

Tufts Radi o Electr on ics e 16171395 ·8280
TC-14

1 5 amp~12 von re gula te d p o w er su p- r-
ply w!case, w jfold -back cu rr en t lim it - :-~.
in g and overvolt age pr o t ection. .. 9 4 .9 5 ~

same as abo ve - w ired & te~ted . . 124 .9 5
25 amp - 12 vol t re gulat ed po w er sup­
ply w /case, w / fol d -back curren t Iirnif-
ing an d ovp. with me ier . _ •. 154 .95
same as abo ve - wired &. tes ted. .. 17 9 .9 5

POWER SUPP LIE S

Com pl ete 6 nu r 1· "1 tra nsceiv er kit .
20 w uut , 10 c ha n ne l scan wit h case
(l e s~ m ike and uy st a ls ) . 24 4 .9 5

-sam e as ab o ve . h u t 2 m tr & 1 5w "ut 234.95
sam " as ailov.: " '<Ce p l for 22 0 MH z 2l4 , 9 5
sa me as abov e exce p t 10 wat r and
4 J2 :\IHI
traus cctv cr cusc only
t ril l\ ~,:civcr cas c and accc ssone s .

, ensineerins
THE WORLD'S MOST COMPLET E LI NE OF VHF-F~I KITS AND EQUI P;\IENT

POWER AMPLI FIERS
PA 250 l H Kit 2 mtr power am p - k it Lw in -25w Blue li ne

ou t with solid st a te swi tc h ing,

fi'~
case . co nnec to rs- , .. , . 64. 9 5

PA40 10H Ki t 2 m t r p o w er a mp - lOw in"':40~' Mo del
o ut -relay switchi ng 6 4 .9 5

,. '" . . 0

PA 50 /2S «n . 6 mtr power a m p, I w · i~ . '2 S~ ~~ t, C_ B L C 10/7 0
less case, co nne ctors & swi tching 54 . 9 5 BL C 2/7 0

PA1 44 /1 5 Kit , 2 mtr power am p - Iw in -I SW BL C 10/150
o UI - le ss case, con ne c tors a nd B LC 30 / 15 0
swi t ching . , . . . ..: •• 44. 95 BLD 2/60

PA 14 4 /25 Ki t . same as PA 144/15 kit but 25w . 54 .95 BLD 10 /60
PA 220 /1 5 Ki t . similar to PA1 4 4 /1 5 for 220 MH z 44 .9 5 ., BLD 10 /120
PA4 3 2 / 10 Kit . power a mp - si m ila r to PA 14 4/l5 BU: 10 /4 0

except lOw a n d 432 MHz , .. 54 .95 BU: 2/4 0
PAI 4 0! I O WIT lOw in -1 4 0w o u t - 2 mtr am p . 2 19 , 9 5 BL E J O/ lfO
PA1 40/30 WIT 30w in - 14 0 w o ut -2 m tr amp 1 8 9 , 9 5 BL E 1 0 / 8 0

R X2 8C . 28-35 MH z F M rec eiver with 2
R ECEIV ERS R X Cl- ac ce ssory fil le r fur above re ce ive rpole 10. 7 MH z cr ystal fil le r . . • S 64 .9 5

RX28C WfT . same 1 5 above -wired &0 teste d.. 1 17.9 5 kits gives 70 d ll adjacent

R XS OC Kit . 30-60 MHz rcvr » tz p ole 10 .1 ch an ne l rej ..c non 8.9 5
Rn ll K i t 10 rn t r R F f r o n t end 10 .7 MHl out 13 . 5 0MHz cryst al filte r ... .. 64 .9 5 .. R FS O Kit 6 m i T K F fr Oll t e nd 10 . 7 MH z ou t 1 3. 5 0RX SOCWJT . sam e as a b ove -wired & tested 11 7 . 9 5 RF 14 41) Kit . 2 mtr R F f ron t e nd 10 . 7 MHz_u u t I lt SOR X1 44 C Ki t. 140- 170 MH z revr w / 2 p ole RF2 20D K i t . 220 M Hf. R F fron t O:"HI 10 .7 MflJ10. 7 MHz cry s liol fi lter . 74 .95 out . . 1 11. 5 0

~~ ~ ~ ri~ ':.ft~
same as ab ov e -wired & test ed 119.9 5
2 10-2 40 MH z rcvr w / 2 pole RF4 3 2 Ki t .. 4 3 2 MHz RF fron t end 10 . 7 ~HI

10. 7 MH z c ry stal filter •. . . 74.9 5 0"' . .. . . . . 29. 50

~~~ ~~ ':.f:. sa me iIS a b o ve -wire d &0 tes te d 1 17 .9 ,$ II; 10.7F Kit. 10 .7 MHz I F m odule incl u des 2

4 3 2 MH z rcvr w /2 p o le 10. 7 po le crysta l f ilter . . . . . . 29 .5 0

MH z c rys t a l f i f te r ,. . , 8 4 . 95 • M4 5 5 Kit. 45 5 K H z I F s ta ge plu s F M detect o r 11I.50

RX4 3 2C W(f sam e as a b o ve -wire d & rested 12 9 . 9 5
AS2 Kit audio an d s .... ue fch h oa rd . 16.00

T X 50 tra nsm itt er e xci t e r, I w at t , 6 m t r . 44 .9 5 TR AN SMITT ERS
T X 2 20 H W{TT X 50 W{f . same es above c-wie ed & tested 64 .95

sa m e as abo ve c-wired & test ed 59.9 5

TXl44B Kit . transrmt ter e xcite r - l walt - 2 mt rs 34.95 .... T X 4 3 2H Kit , trans rni r te r exci te r 4 3 2 "1H z .. 4 9. 9 5

T Xl 44B W{f same as above - w ired & tested .. 59 .95 T X4 J2H W{T sam e as a b o ve c-wtre u & tes t ed 7 9 .9 5

T X 22 0 B Kit . tr a nsmi tte r exci ter - I wat t - 2 20 T XI 50 Ki t . . 300 m illi w a U . 2 mtr transm itte r 24.'1 5

MH z 34 .9 5 ' - , T X I 50 W /T . same as above - w ired & tesl ed 3'1.9 5

T R X 144 Kit
TR X 220 x«
TRX43 2 Kit

PS 1 5C W{f,
P52S M Kit.

PS 25 M W [T ,

PS 1 5C Ki t .

f R X SO Kit

$Y N II Kit .

Rl'TSO Kit .
RPT50 .
R PTt 44 Kit .

R PT 2 20 K il .

R i'T4 3 2 Kit .

R i'T 144 W fT
RPT2 20 W fT
R PT 4 32 Wn

S Y N II W(l
SYN 2 20 Kil

S Y N 220 w / r



o~ ll/rsen Kiilrod"
Antennas

QHDIU1IIfID
.... -
~!'l~me= .:- @-

MODE L 8 ..... 0S PRICE WEIGHT LENGrH
(M . ... ,) 1O.11(~1 I F'/M'' ' 1

40-20 HO 40120 $49 .50 16173 361109
40-10 HO 40120115/10 5950 Jli/l0 1 36/109
80-40 HO 80/40 + 15 57.50 41/ 1 15 69/2 10
7.5-40 HO 75/40 SS OO 40/ 11 2 68 /20 1
75-40 HO (SP) 75/40 S750 40/ 11 2 88120 '
75-10 HO 75/ 4012'0 ""0 44/ 1.23 861101
75-20 HO ISPl 75/40 120 es.so 441123 66120 1
75-10 H D 75/4 0120 /15110 74.50 48/1]4 66/201
75-10 HO IS' . 7S/4012011SIl0 74 .50 48/1 .34 66/20 .1
80-10 HO 9ll/ 40120/1S/10 76 .50 SO/UO 69 /21.0

Mobi le Mic (specify model) .• . __•. _. • • . . • •• . • $18.00
E lectret Base M ic (for 4 p in rnic con n) • •. • •• • • • 34.50
Mobile Mount (specify modell • . _ 13.95
DC Power cord (245,225,21 1) w /f use . _• •• . . . • •• 3 . 00
Po w er cord (spec i fy m odel AC or D C ) .. .. •. • _• • 2. 00
Po w er connector (sp ecify mod el) 50
R everse d i a l (22A , 3 0A, 225 ) .• . _.. _ 2.00
9Pi n Pl ug . •• . • . . . . . . • • . . . • . . • . . . . .. _._ . __ ._ .. 2.00
9 0 0 m A h Ba tt eries & Charger fo r 2 02, 2 15, 5 02 4 9 .9 5
2 4 P in Plug . _.. _. .•• •.• .. . .... .. . .• ... • ... .. .. 3 .00
2 4 Pin Set w /B racket (22 S) 6 .00

DON'T
FORGET

$3.0 0
minimum

DON'T
FORGET
$3.0 0

DON'T
FORGET
$3.0 0

minimum

D
FORGET

$ 3 .0 0
minimum

F U L LY AIR T EST ED ­
TH O USA N D S ALREA DY

# 16 40.l
N
~~;per Wel d

wi re annealed to it handles
li ke soft Co pper wire ­
Ra t e d fo r better th an ful l

~1~_ct..~iJr o~M~~'Z'nc~J
50 to 75 ohm Ieedhne ­
VSWR under 1.5 to 1 at
most heil:hts - Stain less
S te et ha rdwar e - D rop
Pr oof In s u lat o rs - T e rr ific
Performance - No coils o r
tr ap s to break down or
change under weather co n­
d i t i o n s C omple te ly
Asse m bt e d rea dy to put up
- G uaranteed 1 yea r ­
ONE DESIGN DOES IT
ALL.

N O TR APS - N O COILS - N O STUBS - NO CAPACITORS

MOR-G A IN H D D IPOLES . _. • O ne h alf t he length o f con ve nt ional
h al f -wave dipoles. • M u lti-band. Mu lt i -f reque ncy.• Ma ximum effi·
ct en cv - n o traps, lo ad ing coils . o r stubs. • F u ll y assembled and
p re-tu ned - no ma<l $uring. no cutt in g . • All weather r ated - 1 KW AM ,
2. 5 KW CW o r P EP SSB. • Pr oven p erform anc e ~ more than 15,000
h ave been d e l iver ed . • Per m i t use of t h e f u ll capab ilities of today's
5 -band lIC Vr$• • One feedl i ne for operation o n a ll ba n d s. • L o w est
cost/benefit an tenn a on the market today. • F ast QSY - n o f eed line
switching . • Highest performance for t he Novice as well as the
E xtra-C lass oe .
E XCLUS IV E 66 FOOT. 75 THRU 10 M ET E R DIPOLES

• A ll model s ab ove are fur n ish ed with cr imp /solder lugs.
• A ll model s can b e furnished w it h a 50 -239 f emale co ex jer c on nec tor
at addit iona l co st . T he SO -239 mates wi th t he stan d ard PL -2 59 m ale
coaxia l cab le c on nector. T o or der t h is fac t o ry i nstall ed o p t io n . add t he
letter 'A' after t he mode l number . E x arnple: 40-2 0 H D /A.
• 75 m eter m o d els are factory t u ned to r esonate at 3950 k H z . (SP)
model s ar e f actor y t u ned to reso n at e a t 3800 kH z. 80 meter m od els are
factory t u n ed t o re so n at e at 3 6 50 k H z , Se e VSW R cur ve s fo r ot h er
r esonan ce data.

M IC-SOOM
5...2
I C M M
I CDCC (225)
IC- D C C [std]
ICPC
R RD
gpp
B C 20
2 4 PP
24PP se t

M O D E L R M - 2 1 7 5 .00

t j] IICOM !
I C 3 0 A 399.00 I C 2 4 5/ S S B 444.00
I C 202 259.00 1G- 5 0 2 249.00
I C 20l 98.00 ICSOl 98 .00
I C 21 1 799.00 I C701 AC 1,4 9 9 .00
IC215 229. 00 1G- 7 0 1 DC PRI C E
IC215/BC-20 2 4 9 . 00 I C 3 P5 99 .00
I C 2 0 2 S 3 35.00 IC3P E 99 .00

I C -202
2 Met er SS B Portab le

• A lu ll 3 watt s PE P from t his co mpact
transceiver is plenty 01pundi wtl en the band
is open. Three wall s PEP will also dim most
home·brew amps to full output or ou r op ­
tional amplifier to 10 wans.
• This unit also includes a true I ,F. noise
blanker that really gets the job done on re­
ducing pulse type interference.

• The band switch selects 144.0, 144.2 or
two other 200 KHz bands as selected by the
user. Your ICOM dis tribut or stocks 145,0·
145.2 MHz and 145.8-1460 MH z fo r the
technician calling frequency and the satellite
band.

I C 2 1 5
2 M e t e r F M porta ble

• An extremely rugged. high Quality. radKl
with 15 ch annel capacity
• The 'C' size cells may be replaced with
rechargea ble cells o f the same size and very
SImple mooncanoo made to provide FULL
CHARGE trom either the auto eecmcat sys­
tem or the IC-3PS power supply while the
IC-215 IS in operation. This teanse is possi ­
ble due to the BC-20 batte ry pack and
charger.

Tufts Rad i o Electroni cs . (617 1395·8 280
T C -15

IC-5 0 2
6Meter SS B & CW Por t abl e
• Get in on the fun of working 6 meters with
this great portable radio. Operate ORP on 6
SSB or CW with this self contained trans­
ceiver, including anten na and battery pack.
(Nicads and cha rge r are now avaltabte.)
Grab it and lake it with you wherever you go
· .. hill too. lakeside or car . The aluminum
diecast frame provides a rugged radio for
travel. Three watts PEP and the stable VFO
make for fun and FB c so's. There is even
an All for the receiver. as wei as a true I.F.
noise blank er mat really work s on six
meters!
• The VFO usee in the 1G--502 cov ers the
fi rst 800 KHz of the 6 meter band whe re
most at the activity is. The excellent sfability
of the VFO and mesmooth tun'ng dia l make
operating the IC-502 even in cold mounta in
top ct mates a pleasure worth the effort of
gettIng mere. The three watt PEP Signal re­
ally gets through when the band is open and
provides sufficient dri ve for an AB1 typ e
linear amplifier.

Nlast;er Charge
and

",SA
accept;ed\

IC-21 1
4 MEG, M ulti- m o d e
2 M e t e r T r a nsce iv er
ALL MO DE
• 144·145 MHz ocereto n on SSB and CW
as well as 146-147 MHz operation on FM is
possible wrthme IC-211. Try 144 MHz OX or
just loca l rag chew with friends. Work the
Amsal Oscar six or seven using the IC·211
lor either the receiver or transmitter
TUNING SYSTEM
• A large weighted flywheel knob mounted
with low friction ball bearings is used to dr ive
an opt ical chopper 10 provide pulses 10 lhe
ICOM LSI synlhe size r A breaki ng
mechanism . which operates inerti ally,
changes to provide a smoo th teer at slow
speeds similar to the old PTO lype units

FULL FUNCTIONS BUILT IN

pulse type ooee blanker
VOX with adjusting VOX gain. antivox
semi-break-In C. W. Operation
Buill ill 5 WR brfdge
CW rronnor
automate power ccouot
AC or DC coe rauon
• The synthes izer oosogned by ICOM and
implemented in Ihe proprietary LSI chip op­
erate s in 100 Hz steps tram 144 to 146 MHz
and in 5 KHz steps from 146 10148 MHz tor
FM operahon
• The tC-211 contains both the 117VAC eoo
the 13.6VDC power suppl ies

I C 2 4 5
1 4 6 M Hz F M 1 0 W T r an sce iv er

• The ICOM developed lSI svntbe scer WIth
4 digIt LEO readout in the 1G--245 offers the
most Jor mcbue In FM. the synthesizer
command frequency IS displayed in 5 KHz
steps from 146 10 148 MHz. and wittl lhe
SIdeband adapter the step rate drops to 100
Hz. tram 144 to 146 MHz. For maximum re­
peater flexlbihty. the transmit and receive fre·
coerces are Indepeodenlly programable on
any sec araton. The IC-245 even comes
eqccoed WIth a mut1 lple pin Molex connect or
lor remote comror.
· Optional equipment tor the IC-245 includes
a single sideband adapter which attac hes as
an inte!<ral paet of the transceiver. With this
easy to make convers ion. your IC·245 oper­
ates in both FM and SSB/CW modes

Nlast;er Charge
and

",SA
accept;ed\
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Un iversa l h y brid c ouple r II ph o ne
patc h. Mode l 3 0 0 2W and model
3 OO1W. T he hy brid ci rcu it p ro­
v id es for effortless va X opera-­
tion of t he p hon e pa tch. A b uil t­
in Compreamp speech p re am pl i­
fie r/ limiter ( in Mo d e l 3 002W)
increases t he le ve l of w e ak p h o n e
sig na ls and also p r ev ents ov ermoo­
u tarton w hen t he loc al tel ephone
i'!: used as the s t a t io n micro p ho n e.
(The Compreamp a lso fu nct io ns
as a preamplifie r /limite r with the
s t at ion micropho ne, if d e si re d.I
Model" 3 0 0 2W w ith Com p reamp
$ 125.0 0
Model 3 0 0 1W w it h o u t Co m­
p rea m p $ 85.0 0

'-.-.. ..om :
~,-­"--

NE W: The Mo n ito r T un er w as
designed b e cause o f ove rwh e lm ing
d e ma nd. Hams to ld us they
wan ted a 3 k.i1owatt tu n e r w it h a
bu ilt-i n w a t tm e te r. a fro n t pa n e l
a ntenna sele c tor f o r coax , bal­
a nced li ne and r and om w ire. So
we engi neered the 16 0- 10m Mo n i­
to r T u n er. It 's a li f e time invest­
ment at $299.50.

PHONE
PATCH

2-m e t e r m ob ile AT-200 An­
t e n n a Ma t cher. Use your cars
AM/FM an t e n n a f o r your 2.meter
mob ile rig . T u n es from the f ro nt
p an e l for max. o utput. m in.
V SWR ( 1. 2 :1 or le ss fo r most car
a nt e n na s) . $ 24 .95

Ma 'ch euer)l'hfne from ~60 '0 10

with t ile new ~60.lo MAT

Mod e l 3 7 2 CL IPREAM P. G et
m a xi m u m lega l modula tion with­
o u t da n ge r of splatter .

: ~:::: '=,~~';-~'::: i ~~,~~':'o' 2 0 """"01"v"',_ G. ' h· ' 0 dB
O y ,.~. Lo• • (· 6 0"" " '.0' "
OU'O"' Imo<o."<o ' 50.0000"""..0..... g.""" ,,,.,, ,,,

b." By' ..
~VijOf ..,y •• • , .

S,.. ~".. x :l " K 4 W '
S.'OO WOOl",' 70 '.
CD" "",,, Tor..,;".' ...;p
"'>00 : S21 ,'IO

ME ET T HE SU PE R T U NER
1 6 0 -10 A T . The Den Tron S u p e r
Tuner t u nes eve ry thi ng f r o m
160- 10 m eter s . Wh ether y o u have
b a la nce d li n e . co a x c a b le, r a nd o m
o r long wi re. t he S uper T uner w ill
ma tch the a nten n a imped a nce to
yo u r t r an s m itter. A ll De nT ro n
tun e rs give y o u m a ximum p ower
t ransf e r f ro m yo u r t ra ns m itte r t o
you r a n te n na, and isn ' t t h a t
w here it r e a lly co u n t s?
1 KW MO D E L $ 129 .50.

'OO,()O(lo" ""
5 m ' '' 'vO''' ' o 2 0 ", ;IIi"". "
. 0 d B
6 0 ",i" '. olt .

5 0, 0 00 on"' ,
9·vo" "."''>'0' ."".f".Bu'.... , u 6 0 ' """,,,.'.n,
2 "" x 3 "' , 4 ""
6 "0>
T..-",'",' ' '' '0
$ 3 7 ." 0

(""", '",p.d."e.
,,,"'" l •••1
VOIt• • • G.;n
O O'OY' Lo••'
~::,:" ! m o. o . n«

. ...~ CD__' 2 ....... 230 in 7 _ _ tIe

,_ b" .....-;" c '_I~'
2 _ .. ""'•• "' _ ....H'.
a ' _ 16 LOHz. 16 "''',_32 M H, .
32 _ 6 '10 ....._1 . " .. ....
~ _n o .

' 000 "'. 2S"" ., ......
~__It 00 N ~•
B..- oeu 206 ..,~;"_,,.

Si .. 7" . 2..-. 2,.-"" _ _ ", _ ,, ' ''''-. 6 ''-'-
/'ric. , S 1= OO

::,:;:::.;..,
....w .. ,

Coaxial an ten n a ch an geover re la y.
Mode l 377.

~...... R." "" , 000 w"'.cw (2000 ".s:s81
VSWA L", "'_' . ' S'l.CC ' 'IO '''H,
..0_ R OQ........." ..' O.O'5 .....~. 4S.., '''''_' .. M;Con.....,..... UM F T .". SO ,7.lg
D _;",.. 3"-- ., 10"51'0;.,.,;", ,,,_, , ..
P<ic., SI1.95

Mod el 359 . In c r ease you r t ra n s­
mitte r ' s ef fecti ve spe ec h p ower up
t o fo u r times. This t w o sta ge ,
tr an s isto r iz ed A ud io Pream p lifier/
Lim iter ca n be used w it h a ll ty p es
o f t ransmitters.

THE M LA-2 50 0 S P ECI F ICA­
T IO NS
.1 60 t h ru 10 met er s
. 2000+ w a tts PE P inpu t on SSB
.1000 w a t ts D C inpu t on C Wo

R TT Y. or SST V Co n ti nu o us
D uty

• Variable f o rc e d a ir cooli ng
system

. se lf-co n t a ined c ontinuous duty
p o wer sup ply

. T w o E I MA C 8875 external­
anode c e ramic /metal t r io d e s
ope ra ting in gro u nded grid .

• Covers MA RS frequ enci es w i th­
o ut m odi fice tions

• Ha r m o n ic Suppressio n better
than 50 dB

• Buil t - in A LC
• Bu ilt in RF Wa t tme ter
• 1 1 7 V or 2 34 V A C 5 0 -60 H z
• T hird o r d er d is t o rt ion d OIMl at

lea st 3 0 d B
• F reQ uenc y Ra nge ; 1 .8 M Hz

( 1. 8- 2 _5 ) 3.5 M H z (3,4-4.6) 7
M H z ( 6 . 0 - 9 . 0) 14 M H z
( 1 1. ()..16. 0 ) 2 1 M H z (1 6 .0 -2 2 .0)
28 M H z (28. 0 -3 0 .0 )

.40 wa tts d rive f o r 1 KW D C
in p u t

• R ack m ou n ti n g kit availa b le
(s t a nd a rd 19 " r a c k )

. S ize: 5 14" H x 14" W x 14 " D

. We ight; 47 lb s.

-,
Mo d e l 3 3 1 A tr a n s is t o r di p m e ter
- Portable R F s ingl e g en er at or(
s ig na l m on itor, or a bsorpt io n
w a v e m e t e r , L ight w eigh t ( 1
pound, 6 ounces w i t h all c o ils),__ _ _ _ _ , b attery-po wered u n it is idea l f or
f ie ld use in t esting t r-ansceive rs,
tuning antennas. e tc . Ca n also be
u sed t o measu re capacity, indu c-
t anc e . ci rcu it Q , and o t her fa c­
to rs . In d isp e n sa b le f or e xp e r i­
menters. it is ea si ly the m o st
ve rsat ile in s tru m e n t in the sh o p .
Con tinuous cove rage f roll) :{ ¥ Hz
to 2 3 0 M Hz in seven ra n ges .

Po.....- C. ood ' ''· " ..3"
VSll<R, 1.3" ", ,,I..,ym. DC ' 0 22 5 "''' '''''po''' ",. 5 0 0 h "' ,

,",com.c. ~.~B'::,';;,N1'~ :~.~~·, o ' $ 0 "'H.
". , d 8 Id8 1,.Od8. DC ' 0 225 "' H.

Sh o o 8W' x 2W' • 2W'
Sn 'PP''' ' W. "h" ' " Ib~Pf',. $ 49 .SO

W ide r ange a tte nuator - Model
3 7 1 - 1. Seve n r oc ker swit ches pro­
vide a t tenuat ion f r om 1 d B t o 6 1
dB in 1-dB s t eps. Sw itches a re
marked in d B, 1· 2-3 -5- 1 0 · 2 Q.-2 0.
Sum o f a ctua ted swi t ch es (I N
position ) gi ve s a ttenuat ion . W ith
a ll switches in O UT po sition.
there is NO insertion lo ss . A t ten­
uato r installs in c o ax ia l l in e u s ing
U H F connectors.

Mo d e l 3 74 du mmy lo ad w att­
meter - T o p o f th e Li ne - 1 5 00
WATT RA TING - O il C oo led.
O ur h ighes t power c o m b in a t io n
u nit. R ated to 1 5 00 w a tts inp ut
(i n t e r mitt e nt) . Meter r ang es a re
in divid u a lly ca lib rated f or h igh e st
acc u rac y .

F ...._" Ra_' DC ' . 300 ... .. 'VSlIloR : L__ '.3" '0 230 .
~.__. '5OOw. '''CC .ft_'''" ..

:::'t~~~,~"
11<. , _ ,0-". " '10. 0-300.0-'500
,"" CQ,,_ : SQ· 2Jg4_........."_1
s;••· ....·· .r. ,0..··
_ ... 11<..... '2 'b<-

"';c.' U ' !J.OO

Tufts Radio Electronics . (617 ) 395-8280
TC -16

1'MI m--3OOOA
SPECIFI C A TI O N S :
• Po w er h a nd l il)g capab il ity in ex­

c ess o f 3 KW PE P
• Front Panel A nten na S w i t ch

wi th 5 A nten n a Inpu ts p lus
T u ne r b y pass p o si t ion

• Bu il t · in 5 0 O hm - 2 50 Watt
dumm y lo ad

• Du al Wa ttmeters
• Compac t: 5 %" x 14" x 1 4 " . 1 8

pou n ds
.Co ntinuous T u ni ng 16 0 -10 m e­

ters
• 3 Cor e Heavy -Du ty Ba lu n

160 X V M A RS D ual
Ba nd .. . . 279.50
1 00 ft . 2 kw 300 T ran smiss ion
Lin e . . . . . .. . .... 19. 50
100 ft. 470 Ohm Lad d e r
Li ne . . . .. . . , . , .. . . 1 2 . 0 0
1 K ilowatt Ba lu n 4 :1 Chass is
Mt , 27 .50
3 Kilowatt Ba lu n 4 :1 Ch ass is
Mt. .. . . . . . . . . • . , .. . . • . 29. 50

READ FOR W A R D A N D
F L E CT ED WA TTS A T
S A ME TI ME. Tired of co nsta nt­
swi t ch ing a nd gu es sw or k? Ev e ry
ser ious h a m k nows h e m u s t r ead
both fo rward a nd rev e rs e w a ttage
s im ultaneo usl y fo r tha t perf ect
match. So upgrad e w ith the D en­
Tron W-2 Dua l in line Wa ttme t e r.
$ 99. 50.

ReAd forward
And reflected
WAUS at the
same t ime

333 d u m m y 1080 watt­
m e t er F avor it e Li gh t w e igh t
Po r t a bl e-2 50 WA T T R ATI NG ­
A ir Co o led. Id e al f iel d se rv ice unit
for mo bi le 2 -wa y r ad io - C B.
m a rine. b usin ess ba nd. Best f o r
Q R P a m ate u r u se. CB. with zero
to 5 w atts fu ll sca le low p ower
r ange .

•,""_ ........,c.e '0 3"" .....
V_ A, a.- ..... ' .3 , ' ... no .... '"_ A_: 2 SO _tn '~--"" """
.....__ ",-,0-$. o- SO.o-,25. 0-25(l

Con_",'" so.;pg5... .~ .7".r
5hitH>............ ', ~ _

"'1<, '-SO

High Po w er 1 0 00 W ATT
R A TI N G - O il Co o led - m ode l
334A d u m m y load w a ttm e t e r.
O ur mos t pop u la r co m bi na t io n
un it. Ha nd les fu l l a m a t eu r power,
Meter ranges indi vidually cali­
brated. Ca n b e panel mou nted.

F,Ooy ."." A."... · DC ' 0 300 "'H.
VSWA: L... "'.nl ,3'1'0230MH.
..., ... .. Ao"..: ' 000 ...." . CW ;n_m",.",.W.."i","~ n,' .1,,,.,,

", • • '",ym n•• ' li""L
W. n m . ... A.".... 'O',O. 0- '00. 0· 300. 0 _10 00
' "ou' CQnn•• ,,"f· 5 0 ·2 3 ' In. "" . " OOIl" ".'. 0)
SI, o ' 4J<"·. 0 " • , OW·
Shloo'"g w., ph!· ' 2 lb•.
.... , ., 5174.00

NEW
.Jr. Mord,., Ani ..,. •• 'Tuner

- C o ntinuo u s tu ning 1. 8 - 30 M H z
• For w ard read ing re lative ou tpu t

power meter
. 300 wa tt powe r ca o abfhtv
• Bu ilt- in encapsul ated ba tu n
• Mobile mountin g b r acket
• C eramic Ro t ar y Switch 1 2-p o si-

tt o n
• Capacito r spaci n g 1000 vo lts
• T a pped toroid ind ucto r
• A n tenna in p u ts :

a . Coax u n b ala nc ed 50239
b. Ra nd om wire
c . Ba lan ced teecnto e 7 5 - 6 6 0
Oh m

- 5 %" w. x 2 :l' '' h . x 6" d .
• A ll m e t a l bl ack w r in k le fin ish

cab inet
- We ig h t : 2~ pounds

lJen"UOrL
AM PLI FI ERS
M L A·2500 A m p li f ie r (w i t h Bui It ­
in Po wer Supply) . . . . , . $8 9 9 . 50
M LA · 1200 A mplif ie r .. _ . 3 9 9 . 50
A C· 1 2 0 0 I AC Po w er S u p p ly for
M L A -1 20 0 • .••• . . . . . . . 159. 50
DC120 0 I DC Po w er S u ppl y f o r
M L A -1 200 199.50
TUNERS
MT-3000A Tuner 3 49 . 50
MT- 2000A Tu ner . . . . 1 9 9. 50
1 6 0 -1 OA T S up e r Tuner .. 1 29. 50
Jr . Monitor Tuner . . . . 79.50
ANTENNAS
1 6 0 M Mo bile Antenna "Mobile
T op Ba n de r" (1 60 mete rs ). 59.50
Center Feed Al l Band Do ublet
Ant enna 24.50
A CCESSOR IES
Big Du mm y w it h c o o lan t .. 29.50
W-2 Wa ttm e t e r . . . . . . . . 99.50
160 XV Transver t er " T o p
Ban d e r" 249.50
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AMPHENOLl ·.r.~A I

IINC(F) TO UHF (M) AO... r ­
TER 3 1- 028·385 U Cl· 213
Ad . pts an y BN C 1'1"1 ttl . n1
U HF jack. $2. 3 9
PUS H · O N
8 3·5 SP·38 5 F• • I"u. an " n­
lhrnd. d, , prinlV . h eD 10 push
f it on female "o "n et l on..
12,21

Model M-1S
Ne m arc Auto Console Model M· 1
_ Universa l mou n t . f o r C B and

amate u r radios , tape p layers.
A M & F M t u ners , & sc a n n ers.

- Sc u lp t u re d desig n for " o rig inal .,, _
equ ipme nt" look.

e Lo w profile for non-slip moun t ­
ing: 13- 112" x 10-1 /2" x 5-5 / 8"
high .

- Easv- ro- In st all &
theft p rotec tio n,

_Tough unbre akab le c opo ly m e r
w ith ri ch b rown tex tu red f inish .

- In t egral c up h older and coi n
e-ev.

- $ 1 4 .9 5 .
A uto Console Model M-l S : Same
features as a bo ve m odel P LU S:
• Sp ec ia lly designed 3" x 5" oval

sp ea ker fo r vo ic e co m mu n ica­
tion . F req u e nc y respo nse : 1 50
hz-1 K h z, vo ice co il: 9 / 16"
o tarne t e r,

_ $1 9 .95

B3-ll 1.8_38!> S 0239SK Mo.. n ts •
in . i" l1. 2 1 1~ 2" di arn . ...
hoI• . K""!Ied lock " .... p~
v."t t "nUn':;' $ 1 .:>9
BN C A N G L It ADAPTER S02.39SH
$1 -009_38 5 UG·306 A dd p.. ~
4111 B S C 1'1" 1 10 . ril.ll t ..,d.
UR . $4 .23
BNC TItE A D ~r TE K

:J1_~ UG ·214 A d oI''' 2 U G -a05
IINC p.t"Cl' 10 J!-{)()3· 38 5 0 . tf.
(l th • • l . ma.le li N e In'''~p-

tab l• . $4 .56 ~

PL· 2 59 _ .• 90d U G-175 (Adap t er
fo r RG 58U) • . , 25d

UG-.2"l4

8 ;1..5SP-385

L IClHTNISG ARRESTOR~
:~I~:-3t~mUi=~"'~"':'~ . .
1«ts 1 0 '" val" . b le .Q. ...p_nt
.I. i ,," Ii lbUtiltl da.m~. 575-1.~&

S4.8 0
IlHC PLUG 31 -002·3 85 U G _~

:.',,~c".:~::y :.-;~~': .~~~
ubL.... F or RG 55/U '" IIG U64l .8
58 / U ..101 SI .59
BNC ST R IG HT · ADAPT ItR~
31 ·2t9_38:> U G·9U 1 9 1U" ........
lu nl. a1lo w, I' '' I t!> u f c. b l. , 10
b. Join.d. M.t. . w' th BNC
p l"u. $2 .12
BNC PANEL RECEPTACLE
3 1-003·3M UG -290 Moun ..
wilh -I la .t. ners in 29 16 4"
d i.met.r hoi• . $ 1. 7 .

TEE/ A X
Coa x To gg le Switc h - $39.95

TR A NSVERT E R S :
M MT 144/28 . . . . 198.9 5
M MT 1 44/50 198 .9 5
MMT 4 3 2 / 28S . . . . . 2 59.9 5
MM T 432/50S . . . . . . .. 2 59 . 9 5
MM T 432/144S . . . . .298.95
RECE I VING CON VERT E RS:
MM C 144/28 _ 55.95
MMC 144/ 2 8 LO 60.95
MMC 4 3 2 /28 S 65.00
MMC 432/144 , _ 65.00
MMC 1296/28 _ 7 1.95
MMC 1 2 9 6 /1 4 4 . , 7 1.95
VA R A CT O R T IP L ER :
MMV 1 296 8 1.50
ATTENUATORS:
MAA 15. . . 16.00

. 29 15 .... Z CO Nv ER T E R _
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.... l m~m .'oo ~."". ""0" ":11106 t,l H >: 20 ,
pow.' ....~,..m.nt" 12 "" " DC 125% . t ~o rnA
Co nn"""",,, ~ O ohm BN C

4 3 2 MHZ M O S F ET CO .. ·
VER TER _ MM1:432/1 44
r wo ~ F "m ol;t' . ... ond . Mo" eoM'••, oom b' no h' gh •• n. "i. .....
~;~.;~;: <fo...mo dul.tlo n o~. '.' ·

In" u, h ... u""".: 43 2 ·434 MH.
~F . OU"", t ',... u .""10< H.b'.'
• .... 6. I 8- Ztl. 2 ... 30. ' 6"--ry..... ' p'ft: 30,19
G _ ..,_ ,mum no ,.. Hou," ' 18 d B
e.vo... _~ W",_y: ' 0' ..... 128-3 0 "' ''' IF )

Iz_ <on"OI,...I: 96 "'H,4''''· 1415.. .. . IF }
...... ' m '._ y ... _., U2 ....>: 5 " H .
...._ ' "_..' 12 .... ". DC 1 ZS.. .. 4 5 ......

Mi CROW AVE MO OU LE S
HI GH PERFO RMANCE UNITS
~O R '44.432 4nd ' 2 96 MH z

144 M H Z M OS FE T 00...
VEIIT E II _ MMC,«/2B
With du" 1"0000'"", pt. M.,.. ..
RF "'m"'if'....... M'... ._
, nou . h .." u_y , ,44 ·14 & ... H.
U '. .......... . "..,~, 28--30 ... H.
T ""le" . in : :JO d B
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eo _" ..-. : ' 16"'H. ,,,_ =''''"''''''')
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12 ·'4.' 4- ' 6.'8--2(l. 24· 26 .

, .. " HZ "'OSFE T CON-
YERTER _ " ' 44128 LO
51"'; '.. to " '44l2 a••~ ..
u"; , , """'ti"",. "6...... ...." ", ,,;.,- "' 'd••
:~~.:~:.'~:. .,,,,, ., ... , t,..

• A ll brass co nstruction e Tef lon
insu la t ed - Captivated internal
co nracrs w avatt a bl e In U H F , BNC,L
N. E, all seri es • • 52 Ohms ­
S PO T , D PDT • Po wer 1 KW

TEE/AX , INC.

' 44 MH Z OOuB LE CO NV ER
S IO N MOSFET C O " V ERT ER _
MM C,44/2 _ MMC, 4 4/ 4
(hI< u nit h •• be .n do v. ' oo"'; '0
moa, t~ . , ..."',.m.n, 10' • eon_.. t., ...i,.bI. '0.- ~.. with ' ..
ool . ... ,," v.... be ,_ 0 . " 0 ."'.... 0.
. ,10_ ' '.. "".no; ...
,no.."" ......"" . : 1«'46 .
~ F. "" , pu t ,."'!.....,>eo , 2.• • 4-6 MHz
001:,11.• _ .. ....-u:.' 7' (2 ·. "H. IF !.
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MICROWAVE MODULES
TEXAS RF

l»ipo ceommunications

Tufts Rad io El e c t ro n ics . (617) 395-8280
TC·17

The Be nch er U tt fm a t e Pa ddle . ..
a dua l leve r, iamb ic keyer Paddl e
tha t w ill in c rea se you r sp e ed ,
acc u racy & operating c o m f o rt .
• AD J U S TABL E CO N T A CT
PO INT S PACING Pr e cision
screw adjustments o n each set o f
c o n t ac t s ma ke exact setting s easy .
Co ntact posts a re split a nd loc ke d
b y se t sc rew s. elim in a t in g t he
n eed fo r locknu ts .
. W l o E RA NGE O F TENSIO N
ADJUSTM ENT - T e nsio n on f in­
ger knobs is maintained by a long
e x p a nsi o n spr in g. Dual screw ad­
ju stments adjust spr ing tens io n to
m atch y o u r " fist: '
• S E LF A DJ USTI NG N E E DL E
B EA R ING S - Key in g shaft s p ivot
in nyl on bearings that "flo at" o n
m ac h ine d brass fi t ting s. Spr ing
tensio n prevent s f ree p lay and
s lop ; e l imi nates co n ta c t boun ce
and ba ckla sh.
• SO LI D S I LVE R CONTACT
POI NT S - T he c ontact points a re
solid sil ver fo r a lifet ime o f fla w­
less ke ying .
. P R EC IS IO N -MA C H I N E D CO M­
P ONENTS - Ma in f rame, c o n t act
posts. s prin g p oat and bearin g ring
a re a ll mach ined f rom so lid brass
· . . p o lished and ch ro m e p lated
f o r du rabilitY and ric h appear­
ance. The Bench e r Paddle looks as
i OOd as it wor ks !

H EA V Y STEEL BAS E; NO N·
SK I D F E ET - Fi n ished in an
attractive black w ri n k le finish
(c h r o m e plating op t io nal). the
b ase measu res 9 .5cm x 10.2c m x
t .a cm t h ick. It we ighs 1 ki lo gram .
and w it h its non -sk id r u b b er f ee t
is as so lid a s a ro c k .

Mo d e l BY-1 Stand ard Bla ck Base
· . . $39.95. Mod el B Y· 2 Polished
Chr o m e Base . .. $49.95.

Be n CHe R,inc

.$69.95

GIANTSALE
NOW IN

PROGRESS!

Two-wa)l·rldio headse t with $uperior f ideli ty
Electret.(;apacltor boom mic rophone and

pa lm-held h1lk switch.

FOR BROADCAST -QUALIT Y TRANS­
MISS ION AND RECEPTION FOR BOTH
MOBI LE UNITS AND BASE ST ATIQ?"S.

• Boom -mo un ted elec rre t-ca pacttor micro­
pho ne del ivers studio-quality , un distort ed
vc tce rep ecduct jo n. Variabl.. gai n control
l",ts you adjust fo r opt imum modulation.

e Cushioned earc up le ts you monitor in
privacy " nO speaker b lare to d isturb
others. Blocks ou t envir onmental no ises,
to o . Made of unb reakab le ABS plastic .

• Head band self -adjusts for com fo rtable
wUT o ver lo ng ho u rs. Spring-flex h inge
[.. Ill y ou slip headse t o n a nd o ff with
just o n.. ha nd . IL.ve rsib le fo r r igh t or left
..a T.

• H...dse t can be hung on sta ndard micro­
p ho ne clip

• Compact palm -held ta lk switc h lets yo u
k*,"p both hands on th e wheel fo r ....ree
dri ving . Made o f unbreakable A BS plas t ic .

• Built ·in FET t ransisto r ampl ifie r ada pts
microphon.. outpu t to any lranSCi." iv<'r
impedance.

• Com patibl.. with most two,way radios in·
ctudtng 4 0·channe1 CB units .

• Built·in Velcro pa d for ..asy mount ing of
th .. talk switch.

• Made in U.S.A
SPECIFICA TION S

Earphone impe da n e<>
and t ype : 8 ohms , dynamic

Micr o pho ne-t ype : Electret cap acito r

Microphon e fr ..qu ..nc y
response : 200-6 00 0 Hz

Amplifier t ype : FET tra ns isto r,
variable gain

Am plif ier batu-ry 1 ·yolt ~hllory

po wer : TR ·115

Switchi nlil: Rel ay o r elect ro nic

ID EAL FOR EVERY -rwo-wxY RADI O
CO~1 MUNICATIONS NEED .
CB operators . Am ateur radi o operators ·
Police and fire vehi cles · Ambulances an d
..rnerge ncy vehicles . Taxis and t ruc kers .
Marin e pleas ur.. and work boats . Con­
structio n and d..m olit ion cre ws ' Indu stri ­
al com munica tions . s.. curity pa trols.
Airpo rt to wer and gro und crews . Re ­
mote bro ad cast an d T V-eamera CreWS '
Foresters and fire'watch un its •

GIANT SALE
NOW IN

PROGRESS!

GIANT SALE
NOW IN

PROGRESS!



so r ies

10 dB ex t ra t o ' p unch through' ,
wi th th e A LPHA NOMAX spl it
ba nd sp eech processor?
. T HE PR OTECTI ON O F A
FACTO RY WAR RANTY TH AT
RUN S A F U L L 18 MO NT HS ­
s ix t im es as long as comp et it ive
units? [E TQ tr ies to bu ild ever y
ALPH A to last forever . _ . and
we' re mak ing progress : no t o ne
s ingle case o f A LP HA 76 A,
77DX, o r 374A powe r trans­
for mer failure ha s ever been re­
ported !1
• A LP HA 76A $ 119 5. 00,
A L P HA 77 D X $3295.00,
ALP HA 374 A - $ 159 5.0 0.

0 .3" high , accura te to ne arest 1
kH z. Model 570 : ma rked in 5 kHz
increments fro m 0-500 kHz, MHz
mar king s for each ba nd displayed,
tun ing ra te typically 17 kH z per
t uning knob t urn.
• F ull Bre ak ·rn- · . Full Band
Coverage on 3,5,7,14,21 MHz
Band s, 1 MHz on 28 MHz Band .
7 0 Watts Inpu t • To t al So lid­
State • R ec eives SSB and ON •
R ece iver Sensi tivity 1 /lV • In­
s tan t Band Ch ange, No Tune.up .
Offse t Receiver Tuning • J.
Pos it ion Setectivttv • Adjustable
Sidetone Level • Linear Crystal­
Mixed V FO • Overload Pro­
t ec ti on • Built- In AC Po w er
Sup~ly • Bla ck & G ray Styling .
HWD : · 6-1/8" x 12-1/2" x 12",
15- 1/2 Ibs• • Matching Acces-

ACCESSORI ES

Crystal Calibra to r . . •. •. . . . •. . •. • . . . . . . .•. . .. . $29.00
Ammeter for Models 2 5 1, 2 520 , 262G 14 .00
CW Filter, for Model 509 29_00
Crysta l, for Models 540, 544,29.0- 29 .5 MH z 5.00
Crys tal, for Mode ls 540 , 544, 2 9. 5·30 .0 MHz. _.• 5.00
Micr ophone, Ceramic wi th plug • • • • _. ... _.. _. . 29.50
One-Sixty Co nverter, for Model s 540, 544 . . . . . 97 .00
Crystal Oscillator , for Mode ls 540, 544 •.• . . . . . 29.00
Remote VFO, fo r Mo d els 540, 544 169.00
Dig it al Read ou t/ Coun te r , for Mode l 540 197.00
CW Filter , fo r Mode ls 540, 544 . • . ... . .. . . . . _. • 25.00
No ise Blan ker , fo r Mo de ls 54 0, 544 _29.00
Cry s tal, fo r Model 57 0 , 2 1.Q.21.5 MHz _. _ 5. 00
Crystal , for Mod e l 570, 2RQ.28 .5 MHz _.5.00
Cry s ta l, fo r Model 570, 28.5·29.0 MHz 5. 00
C rystal Ca libra tor , for Model 570 29 .00
S nap-Up Leg s, per pa ir ...•••. . . • .•••..... . . . . . . 1.00
POW ER SUPP LI ES

117 VAC , 13 VDC , l A .. • . . • . .••• ... . .... . . . . 30 _00
Same as Mode l 210, b ut 1 15 /230 VAC 3 5 .00
117 VAC, 13 VDC, 9 A 85.00
Sam e as Mode l 251, b ut 1 15 /230 VAC • . .. . . . . . 92. 00
117 VAC, 13 V DC, l S A . •.. . • • .. . . .. . . . . . . . 109.00
Same as Mode l 252G, bu t 1 15/230 VAC 11 6 .00
Sam e a s Mode l 252G, w ith VO X & speake rs . • . 139.00
Same as Mode l 262G , bu t 1 15/2 30 VAC . .... _146_00

509

540
544

5 70
574

L1N EARS AND TRANSC EIVERS
A rgonau t Transcei ver , SS B/CW, 5 W. 3 .5-30
MHz _. __ . . . _• • _• • • . • , • . •• . . • • . • . . . . . . . . . . . . 359.00
T riton IV, SS B/CW , 2 00 W. 3. 5.30 MHz 699_00
Triton IV, Digita l, SSB/C W, 20 0 W. 3. 5-30
MHz .. . . ... •••. , .•• , . • • • . . . • . • . . . . . . . . . . . . . 869.00
Centu ry / 21 , CW, 70 W. 3 .5-30 MHz . . •. . .. . 299.00
Century 21, Di gital • . • • • . • , • . • • , 399.00

K EY ERS "
670 Sing le Padd le, for Mode l 57 0 o n ly 29 .00
KR~1A Paddle Assemb ly , Du a l , . . • , •• . . . . . . . • . . . . . 35.00
KR-2A Padd le Assemb ly, Sing le , 17.00
KR-5A S ingle Padd le Kever. 6- 14 V DC 39. 50
KR-20A S ingle Paddl e Kever , 117 VA C/6·14 VDC 69. 50
KR-50 Ultr arnatic, Du al Padd le, 117 VAC/6-15 V DC . 1 10 .00

2 10
210 lE
25 1
251/E
252G
25 2GIE
26 2G
252G IE

206
20 7
208
2 12
2 13
2 15 P
240
24 1
242
244
245
249
271
272
273
276
1 102

-.. ~- ~
• •

.ALL THE RO C K-C R US HI NG
POW ER YO UR LICE NSE A L­
LO WS - o n all mod e s -
• I NS T A NT BA ND CH AN GE
' NO-T U NE-UP' al l t he way f rom
10 thro ugh 8 0 meters , w it h t he
ALPHA 374A?
. CO VERAGE AL L TH E WAY
DOWN TO 160 METERS w ith
the sm oo t h-tu n in g, ex tr-a-r uqqed
A LPHA 76A p owerh o use?
• C RISP. PENE TR ATIN G
"TALK POWER" - as m uch as

Ce n t ury 21, th e ex citing
7 0-watt, 5-band CW tran scei ver
t ha t su rp r ised everyone w it h its
supe r p erforma nce and low co st,
h as anot her surp rise fo r y ou . A
seco nd m odel wi t h d igit a l read o u t
(and a mod kit for t hose w ho
wo u ld like to conve rt th eir dial
model). Both Model s 570 and 5 74
h ave t he same unique circuitry
t hat ha s won raves from everyone
- both have the same fi ne fea­
ture s:
• D ire c t Frequen cy R eadout
(Mod el 57 4 :5 red LED digits,

K R50

Tu fts Radio Electro nics. (61 7) 395-8280
TC-18

TEN-TEe'IiIr

t un ing , c rys ta l fr eq u en cy sre bnttv
a t each f req u en cy of ope ra tio n,
and ove r 40 ,000 H F chann els
d isplay ed in 100 H z incr ements
.. _ 1:50 Hz f ine tuning fo r co n­
ti nuous ham ban d cov erage.

Each ci rcu it board is " baked­
in" for ov er 100 hour s p ri o r to
insta llation in th e transce iver
assembly . ~:::.-._---------_..:.....;-----------------i

Discover the ease and accuracy
of electro nic tu ni ng. Calibrate all
bands with WWV at the tu rn o f a
swi-tch . Lo wes t frequen cy d r ift,
w ith no V FQ to ca lib ra te. O n ly
2.8" h igh x 9.5" w ide x 12.3"
deep . Idea l for m o bile use o r wi th
a ccessor ies, provid es co m ple te
f i xed station o peration. Pr ice
$99 5. 00.

Acc esso ries AC Po wer supp ly
$ 135.0 0. Sp eaker in cab ine t
$29.95. Station opera t ing c o nso le
with phone patch, 24 h r. dig ita l
cl ock, speaker, 10 m in. t ime r
$295.00. D esk mi crophone
$38.00. Mobi le mo unt $ 1 2.0 0.
Mobi le mic $15.00. 400 H z n ar­
row band CW filter $50.00.

-IE!!'..

(sQu eeuo) f .... t ur .. a llo ws t he inset tlon ot d iU
and dahs with p u fec t tlnu ng ,

Mi m ones p rOVId ed lor bo t h di t s an d
dahs but eit h er may b.. deteat ..d b y sw itch es
on t h .. t ear pa oe\. T hu s" th.. K R 50 m ay be
op..uted as " full tamhic (s q u .." ze) k eye' ,
wi t h a sing le memory o r lIS a co n " entlona!
ty p" k ey ..,. All chaneters ar e self-co m p let·
in!':. Pr ic.. $11 0 ,00

S PECIFIC ATIONS
Speed R an ge: 6-50 w .p .m .
We i!':htinl: R at io Ran!':e : 50 % to 1 50 % of

Me~~~~~~~l ~itt l".:':tdah. Ind ividual d<>feat ~---------------------'=----------i
sw itc h es.

Pa ddle Aetuat io n Forc.. : 5·50 gm s.
Po w er So urcc : 11 7VA C. 50·6 0 Hr. 6· 1 4

V DC.
Fioish: Cr .. am fro n l. walnu t ...inyl t op and

sid e pa n el trim .
Outl'oJ:v~~:,/e l a Y . ConlaN rati n g H . VA .

Pad dl es: T o rqu.. d r i" .. w it h han bUd",
pi...o t ,

Sid e-tone : 500 H z to ne .
Ad justabl.. ou tput to 1 vol t.
Si z.. H WO : 2""," x 5 '10" x S 'Ar. "
W..ight: 1 '4 lb s .

T RI T ON IV D igita l Mode l 544
The new u lt ra-m o dern f u ltv so lid ­
state TR ITON m akes ope rati ng
ea sier and a lot m or e f un , w ith o ut
the limitations of vacuu m t ubes.
F or one thing, you ca n c h ange
bands wi th th e fli ck o f a switch
and no d anger of o ff- reso nanc e
damage. And no deterioration of
performan ce with ag e. Bu t th a t' s
not a ll. A su per lat ive a -p ole i-f
fil ter an d less th an 2 % audi o
disto rti on, t ransmi tting a nd re­
c e iving, makes it the smo o thest
and cl ean es t s ign a l o n th e a ir. The
TRITO N IV sp ec ifi cation s are
im p eccable. For se lect ivity, s.ta­
bil itY and rece ive r senstnvr t v. And
it h as featu res suc h as full CW
break-in , creserec tanre ALC, o ff ­
set tu n ing. separ a te AC po wer
supp ly , 12 V DC opera t ion. per­
fect ly shaped CW wavef orm,
bu i lt- in SWR bridge and o n and
o n .

F IR ST WIT H SSB HF DIGITA L
TU NI NG. IS O N LY T HE BEG IN­
NING O F W HAT THE AMA­
T EUR G ETS F ROM T HE CIR
ASTRO 200A.
Sta ndard Feat ur es:
E lec tr o nic T un ing / All Soli d
Sta te / Digit ally Sy nthes ized /
2 00 Watts P EP In p ut / Ful l RF
Filt ering / Digita l Readout / Noise
Bla n ke r / Sque lch I Variable
Spe ech Pro c essing / Fu ll Metering
/ WWV Recei ver / VOX / LSB­
USB-CW
The heart of the ASTRO-20 0A is
the fr e qu e ncy sv r rtheslz er , T he
lat es t in ph ase- loc k-loop technol­
ogy is inco rpo rat ed to provid e th e
bu ilt-in vers at i l_;t_Y_O_f_,_"_e_'_"_t_r~~; :, ~,=:,:::==--:-:_:::--..,_.1,_-=-::::;-::-:-::::::-:::::;;: -==========:::.:::.. .1

K R20-A El,ECTRO~IC KEYER
A fin e in strumen t f or all- around h igh p erfor­
ma nce etect romc .k ..y ing. Paddle actua ti on
fo r ce is facto ry adJust ..d for r y th m ,c smooth
keyi ng, Contact adjustme nts 0 0 fr oot.
Weightin g fa c tor factory , et f or ophmum
s m o ot h n ..ss and artlculatlO n. O...cr-r ide
" st ra i&h t k ..v" conve n ientl y l ocated for
..mpha. ls. Q R S send in g or t u ne ·u p. R e.ed

~dlj:Stabletf~J;'I . ~1:1~~~';:PI:tj~~r~t~~acte':s~
Plu lH n circuit b oa rd' ,For 117 V A C. 50-60
H~ o r 6·1 4 VDC . Finis h ed in er ..a m a nd
walnut viny l. Pri ee $ 69.50

KR 5-A E t , EC T R O N IC KEYER
Sim i lar to K R20 ·A but without side-ton..
osc illa to r o r AC po":,,r su pp l.y . Id eal for
po rtab l.. , m ob il " Or "x ed sta tIOn . A great
va lu e th at will .gl"" y ....n o f t ro ubl"free
suvice. H ou st"d \ n an attra ct h 'e case WIth
cr"am fr on t. wa lnu t vinyl toP. For 6-14
V OC op..noti on . P ric e $39.50

KR1 ·A DE L U XE O V AL PA D DL E
Pad dle ass<'mb l y is t hat us ed ; n the KR 50.
h o u....d in an aUraeti"" formed a luminu m
case . Pr ice $35 .00

KR 2 _A S I N G L E L E V E R P ADDL E
Fo r k .. y in g con.....n t io nal " TO" o r d iscret..
ch ar act ..r k ..y.. rs . as uRd i n t n .. K R20-A.
Price $ 1 7.00

KR 50 ELECTRO NIC KEY E R
A compl..tel y automa ti c ..I.. ctronic k ..y..r

l Ull" adjusta b l.. to your o p..rati ng style an d

r.:iO..r~r ct"h..sr:; :iht~jC~,r.'~ndedt~I~nt~ ~~;
. pac .. b etw....n th .. m . S"U-l"o n ' rolled k ..}·t"r
' 0 transmit your t h o uJ:hts clearl y . articu­
Latt"lv a nd al most e ff o rU....,;. T h .. jambi e

' A R GO NA UT , MO DEL 509
Covers a ll Amateu r ba nd s

10-80 meters . 9 MHz crys ta l f il­
ter. 2. 5 kHz bandwidth. 1 .7 sha pe
factor @ 6 /50 dB points. Po wer
requ ired 1 2-1 5 V DC @ 150 mA
receive, 800 mA t ransmit at ra t ed

..---....11I ou rpu't. Co ns tr uc t io n a luminum
chass is, to p and f ro nt pa ne l,
molded plastic end Pa ne ls. Cream
fr ont panel, wa ln u t viny l top and
end t ri m . S ize HWD 4 %" x 13 " x
7" . Wei ght 6 Ibs.
LI NE AR AMPLI FI ER , M D EL
405

Covers a ll A rn arc nd s
10-80 me ters . 50 ' :<:) Jutput
power, conrtnuou - ..'.<c; l ave. RF
wat tme ter SW R ~"V _ Po wer re­
q uir ed 12-15 ~'" .dJ 8 A, ma x.
Consr-u c tt o n.~ rrunurn ch assis ,
t op and ~v . panel. mold ed
plas ti c A~ .~ an e ls . Cre am fron t
p an p ' V .u t vinyl top and end
trt~ OJ: HWD 4 %" x 7" x 8 " .
Weig ht 2% Ibs.



DESIG" lD '0. eo_~ ..e...~ u", U' TO 1000 Z.
r r ut n S'O'vE· OVR·I'IAOIO 0 ...... _ _ •

_ _ . ... o, __ _ 'T""
T1JFTS SyR " "" . ' "" .. ~ ' ".. .....

"'...."_"'._0.""'·;, 0"" '_ ..... "..•
. ... "'" ",ou,'" '..,.

Tho~....n n.. ' -"'" <00"" __,..
......" _,n",o_.ou _ ,n ,.... 0> . ....<1_ ' .. lot .... to ' 000
" .. ,I " 0 ,_ , 'n _""on <0 00"" "'.. _«.. _ .....
., '" f o" , 00_ ' ond ..«,-. <_<I '... .....;.~ on "", (10

. utoma, a lly ""'• • , .. 'og .. ~ '" in,o '''b<..,''' . io" '.ou_dr",'oo"''''' 00_'..... '00._.... "'00""",• • '0 " ,.n.,., db'..,.. ' .... _""< '0...... "' ,,·'1" k••
b..hOI . T" ;.. ..., .. 00 •..,~ " do o l ' ht f 6p"", " .., O~I< lo ro
ood '"". 'n , " ' '0 ' "'0"_ '_ .. '"
b".<" '.n ",·" " ' _ ,o ..p Out , ot" ' 0 0"" . .... " v>oo·''''

".. .."""".,.. ,""
W"h two 01 ' ho" "' '''• • " VOW <on b!". o 'h . ""'b" . . .. '.'0

' h. hoo.. ". 0 ",," ,• ..., """•. 0 0 ,.. "" you "... to' " o"'C'OPPIyr... ,..... end "," " .. V~.......,_ .oom.p, ",,, $:29.95

• Mode l TA-3 3

• Model T A -33 , 3 e lements, 10_1
dB fo r ward gain (ov er isotrop ic
source) - $206.50
• Mode l TA-33 J r. , 3 e lements .
10. 1 dB fo rwa rd gain (over iso­
tropic sou rce ) - $ 15 1. 8 5
• Model MPK-3, 7 5 0 0 Watts
AM/CW and 2000 Watts P.E.P_
SSB - $52.25
• Model T A. 36, 6 e leme nts
$335.25
• AK-60 mast plate adap t e r
$ 1 1 .1 5
• Model CL-33. 3 elements
$232.50
• Mode l C L-36 . 6 · ,;Iements
$310.65
• Model CL-20 3 , 3 e le me n t i:tt­
$227.65
• Mode l T A -40 K R - 40 meter
c o n vers io n ki t - $92.25
• S ig nal . maste r a nten na
$ 267.50

_ WA TT BATTE RY C H A R G E R
110 V:AC Ch a rger .. . u se WC - 1 2
($ 19.95) fo r 140 2. 1405, 1407 ,
2 202. 4 502 ; u se WC - 14 ($ 1 5 .9 5)
fo r Mar k II. IV . .
A CCESSO R I ES '--",
BC- 12 - $ 14 .95
C IG A R ET TE L IG HT ER MO BI L E
POW E R PLU G
S P EAK ER MIC
S M1 - f o r Mode ls 1402 .
140"1; 2.2 0 2, 4502 .
5 M3 - (Mar k II , Mar k IV )
S M2 for Mode ls 140 2 , 14 0 5,
1 4 0 7 , 2 2 0 2 , 4 5 0 2 . ($30 .95) .
R EC H ARG EAB LE BAT T E; ElY
P A C KS
Use t he fo llo wi ng Ni-Cad Pa c ks
fot1:hla' ontt you se lect :
BP- 1 - to lo o se cells - 5 00 mA
( 1 4 0 2, 1 4 0 5 ) - $ 18.95
BP-2 - strapped cells - 6 00 mA
(1 4 0 5. 2 2 0 2, 4 50 2 ) - $24.95
BP-4 - Ma r k II. Mar k I V p ack ­
$20.95
BP-7 - 1407 SM h igh p owe r pack
- $24.95
Other option s Includ e : Touch
Tone@ Pad (i ns ta lle d only ), TE-1
Tone En coder , TE -2 E n c oder/
Decoder, BNC Rubber Duck

Antenn;;.~.__T_N~C__A~u~b~b~e~'_ _D~U~C~k. lr::~::"Antenn~.

,.._" -m .. s , ....."'""',_ _._ ~_OD ..""_ ....
" _,--
11 """'-,-..-,r._ , 100. . .. ' . ... __

'-""-'*'-'"...........-..10':.:::::.:::.·' _,..,
..11. .....,..'·'11_...
'_h'" S..lO _ 1,.. " ~ ... ,, ....
u .. " ~ ,, ,· "tl ·....._
{ ..", ...-""...-
;.:::::::::::::.:."

::.:":'"".....:::......_­
' 1_ 01_ _ -..........­
. e-- ...

.__.

.~._~
':=.- -.""... ....-

LEAT HE R C A RRYI NG CASE
• LC- 1 for 14 0 2 S M - $18.95
• LC-3 fo r Ma r k II. IV - $ 16.95
• LC· 2 - all o t h e rs - $ 18.9 5
1 1 0 V - A C O ES K BATTE R Y
C H A RG ER
F or new u nits Ma r k 11 . IV - us e
t h e Mo d e l BC· 2; f or Mode ls 14 0 2.
1405. 1407, 2 2 02 and 4 5 02. us e
Mod e l BC- 1. $ 4 0 .95

WilsonElectronics Corp.
hi gh -lo w p ower op t io n switch ( 1
o r 1 2 watts. w h en u sed mob ile or
base ), b uilt-in co n n ec t o rs fo r ex­
te r na l a n te n na. spea ke r a nd
power . Whet her yo u' re just get­
t ing your f eet w e t o n t wo-mete rs .
o r a seaso ned am a t eur, vou "H f ind
th e WE · sao t o be t he most Iig h t­
weig ht, ver satile ba se/m o bile/
portable rig on t he m ar ket t o d a y .
T h e WE ·SO O com es co m plet e with
plu q -t n spea ke r -m ic rup h on e,
m o b ile mo un ting b ra c ke t/hand le.
r ubber fle x antenn a . 12V DC
Charger Co rd . in stru c t io n b o ok let
and 90 d ay li m ited w a rre n tv .
R e c h argeable in t e rna l bat t e ry
pack o p tional.
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No . 11 4-320-003 _ $990 Mo. 114-»0-001 _ $1.30 No . 114 ·310 .003 _ $11.25
Mo. 114-32 1-00 3 _ 80... _ ' 10.30 Mo . 11• .321-001 _ 8 ._ _ $I .16fi No . 1,.-311-003 _ _ - $11.66

NY E VIKI NG SPEED -X KEYS ~
N Y E V IK ING Stan dard Speed -X k ey s fe ature s mooth. adjustable
b earings. h eavy-d u t y silver contacts. a nd are m ounted o n a heavy
oval d ie cast b a se w it h b la c k wrin k le fi nish. A va ilab le with
stan d ar d. o r N avy k nob . w ith . or w it ho u t sw itch. and wi t h n ickel
o r b rass plated key a nn and h ard w are .
Pamper y ourself with a Gold-Plated N Y E VIK IN G KEY !
Model No. 114-31C-004GP ha s a ll t he smoot h a ction features o f
N YE Sp eed-X keys in a specia l " pr ese ntation " model. All
hardware is hea vil y go ld plated and i t is m o unted o n o ny x -lik e j e t
b la ck p las tic sub -b ase . P ric e $ 50.00

NEW 2 ME T ER MARK II A N D
MARK IV
As the smallest si ze hand-held s
e ver marketed. the r ad io s feature
e xcell e n t adjacent c h a n n e l se lec·
t ivi ty. and innermod / image rejec­
t io n . The a t tractive b lu e-g ray
Lexan@ o uter case is rugged a nd
dura bl e. Mark II (2 . 5 w a t t)
$229.98. Mark IV (4 w a tt)
$259.98

Riding the c rest of t he new w av e
of mu lti -c h a n nel two-meter rigs is
t he Wilso n W E-80 0. De sig n ed a s
an a ll-purpose mob ile o r portab le
u n it. t h e W E-800 is lo ad e d w ith
enough fe atu r es t o sa t isfy e ven
t h e m ost d isc ri m in a ti ng amateur.
T he "80 0" is f or chann els. fr o m
144 t o 14 8 M Hz in 5 K Hz steps.
up o r d o wn 500 K Hz fo r your
local repeater . T he re ar e even
pr o vision s f o r pre-prog ramm in g
fi ve o f y ou r f avo ri t e f r e qu e ncies
o r c h a n ging t o two opt ion a l o ff ­
se t s . in ca se your ar ea rep e ater is
no ns tandard . Add t o these fea­
t u re s; inter na l rechargea b le p o wer
p ac k o p t io n a l (u ses 10 AA N iC a d
c e lls , n ot in cl ud e d ). d etachable
r ubb er f le x a ntenna , bui lt ·in
Scm ate r/o u rpu r in di c ator. b u ilt· in

COD E PRACTICE SET

N YE V I KING SQUEEZE KEY
E x t ra-lo n g. f in ge r- fittin g m o lded paddles with
adjus t ab le spri ng te nsion, adjustabl e contact
sp acing. Knife-edge b earin gs a n d extra large .
go ld p late d silver contacts ! N ic kel p lated bras s
h ard w ar e and h eavy . die cast base with
non -skid fe e t . Base and d ust c ove r b lack

::::~~::~.t.~0""-$2!.I95 c rackle fi n ished . SSK-1 - $ 23.45.
SS K-1CP h as h e a vil y c hrome-p la t e d base and
dust co ver. Pric e - $ 29. 45

Yo u ge t a sure. smooth . Speed-X mode l
3 10 -001 t r ansmitting ke y. l inear circuit oscillator a n d amp li f ie r. wi t h a
b uilt·i n 2" speaker. a ll mou nted o n a h e avy duty alu m inu m base w ith
n o n -sk id fe et. O p era t es o n standa rd 9V transisto r ty pe battery (not
Included). Price - $ 1 8.50
PH ONE PATCH Mo d el No . 2 50-46-1 measures 6-1 /2" wi d e. 2-1 /4 "
h igh an d 2-7 /8" d eep . List price. $36.50. M odel 2 50-46· 3. designed for
u se with transceivers having a b uil t-in speaker. h as its 0~'1l b uilt -in 2 " x
6 " 2 watt sp eaker. Measure s 6-1 /2" wide . 2· 1 /4 " high and 2-7 /8 " d ee p .
Price - $ 4 4. 50

beige c o lo red base,
x 4 Y,," , w e igh t 2 %

There's
nothing
like it

R A D IO AMATEUR CALL BO OK
- Th e re ' s n o t h in g li k e it! F o r eig n
R adio A ma t eu r Ca llbo ok OX Li st ­
ings - $ 13 .9 5 ; Un It ed States Ca ll­
b o o k - A ll K &W Lis ti ngs ­
$ 14.95.

T H E IMP R O V E D "O R IG INAL"
V IBROPLE X. S uita-ble fo r A ll
C lasse s of T ra n sm itting Wor k
Whe re Speed an d Perfe c t Mo r se
Ar e Pr ime Es sen ti al s . T h is great
n e w Vibrop le x is a sm o o t h a nd
easy w or k in g BUG . It h a s w o n
fame o n la n d a nd sea for its
cta rf tv, p reci s io n and ease of
mant pu tat too. Can be sl owed
dow n to 10 words per mi nute or
less o r ge ared to as h ig h rate of
speed a s desi red . Maintain s the
same high qu ality s ig na l at w h a t­
ever speed, insuring easy recep­
tion under all co nd i t io n s. Wei ght
3 Ib s . B oz.
DeLuxe - Chromium base a nd
top parts, w ith jeweled move­
ment. $59.95

THE .. L1 GHTN I N G BU G "
VI BR O PL E X High Q uality S ig­
nals at A ll Speeds. Fla t pendulu m
model. Wei ght 3 Ibs . 8 oz. Stan .
dard - Po lish ed Ch rom iu m top
p a rts, gre y base. $ 49.95t_. ~ . . .

T HE "C HAMP ION" V IB RO" I- -1
PL E X
We ig h t 3 lb s. 8 oz . With ou t c irc u it
c lo ser. Sta nda rd f in is h o n ly. Ch r o­
m iu m f in ished t op parts, w ith
grey cry s t a l b ase . $46 . 50

T u ft s Radi o E le c t roni c s . (617 ) 395-8280
T C· 19

V IB R O - K E Y E R
Over t h e years. w e h a ve h ad ma ny
r eq uests for V ibrop lex Parts to be
u sed f or co ns t ructio n of a k ey ing
mech an ism fo r a n e lec t ro nic
t ransmi ttin g u n it. Th is beau tiful
a nd m o st eff icien t "Vibro Keyer"
is ideal for t h is jo b .
F EA T U R E S O F T H E "V IB RD­
K EY E R"
• Beautifu l
s ize 3 J.S"
pounds
• Same large s ize co n t acts as fur­
nish ed on Deluxe V ibrop lex .
• Same main fram e a nd su p e r
fi nished par t s as Del uxe V ib ro­
plex
• Colorful red finger an d th umb
pieces.
• Ha s the same smo oth and easy
operati ng Vibrop lex t runion le ve l
• A rea l "Gem" adjustabl e t o su it
your o w n " taste"
Standard - $46. 50; D eluxe Fi n ish
$58. 50
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TTL COOKBOOK
by Donal d Lanc aster A complete and detailed guide to tren stetor -ue nststor logic
(TTL). Expl ains what TT L is, how it work s, and how to use it. Discu sses pract ical
applica tions . such as a d igital counter and display sys tem, events counter , el ectronic
stopwatc h. dig ital voltmeter. and a diqltaltachorne ter . 336 pa ges; 5'1t x e'~ ; so ftbound
No . 21035 $8 .95

SECOND-CLASS RADIOT ELEPHONE LICENSE HANDBOOK
(5th Edi t ion)
by Ed ward M. Noll . Provid es all the study mat erial needed to pass the FCC seco nd­
class rad iotelephone lice nse exa minatio n (Elem ents I, II, and III) All mate ria l is based
on the FCC Stud y Guide and Reference Material for Commercial Op era tor Examin a­
tion. Two l ests are inc luded to Simulate the ac tuet examination . 448 pages; 5'h x 8'12 :
softbound.
No . 2 1111 $7.9 5

THE 8080A BUG BOO K : MICROCOMPUTER INTERFACING
AND PROGRAMMING
b y Pete r H , Rony. David G. Lars en. and Jo nathan A. Titus, The princip les. conc epts .
and app lica tio ns of an e·bit microcomputer based on the e080 microp roce ssor IC chi p
The emphasis is on Ihe computer as a con troll er, Covers the fou r fundamental tasks of
computer interl acing: (1) gener ation of strobe and device select pulses: (2) latch ing of
accu mula tor output : (3) acqu is ition of input data by the acc umulator: (4) gener ation 01
inter rupt signa ls to the co mputer. Intended to he lp deve lop the ski lls needed to use an
eoen-baseo breadb oard microco mputer syst em. 5 '1:1 x 8V, ; soft bound
No. 214 47 $9.9 5

THIRD-CLASS RAD IOTELEPHONE LICENSE HANDBOOK (4th
Edi tion)
by Edward M . Noll . Serve s as a practica l study guide for the aspiring rac.c operator as
well as a ready reference for those work.ing in the field . Designed as a study aid for
obtaining lice nses upto and inc lud ing th e Radi ote lephon e Third-C lass Operator Perm it
..... Il h Broadcast Endorsement . this ne.....est ed iti on contains ques tion s and answers
similar to mose given on the actua l examination 208 pages: 5'12 x 8'12 ; so ftbo und.
No . 21353 $5.95

IC TIMER COOKBOOK
b y Walter Jung. Provides an exce llent int roduction to the field of lC timers by presenting
a collection of various cuc uttvreopes" useluI in apply ing tne ce vtces. Arranged in th ree
paris, the first pari give s basic and generalized information . Pari If . the applications
sec tion. is lhe "meat" 01 the book and includes over 100 different cir cuits lo r a wid e
range 01 uses. Part III conta ins 7eproductions of manufactur ers dat a sheets. secon d- .
sourc e manufacturers . and more. This book is a valuable reference l or the hobbyist , the
technical or eng ineering student. or professional. 288 pages : 5'h x 8'h ; softbound.
No.2 1416 $9.95

IC OP-A MP COOKBOOK
by Waller G . Jung The first book 01 its kind to be pub lished Covers not only Ihe bas ic
theory 01 the rc op amp in great detai l. but also includes ove r 250 practical circu it
applica tio ns. liberally Htuetre ted. Organi zed into three basic pa rts. introduction to the IC
op amp and general cons ide rations. pract ical ctrc utt applic atio ns. and appendixes of
manufactu rers' reference ma ter ial 592 pages: 5'1l x 8'11; softbound
No. 20969 $12 .95--

HOW TO BUY & USE MINICOMPUrERS & MICROCOMPUTERS
oyWill iam Ba rden . Jr. Discu sses thes e sma ller computers and sho ws how they can be
used In a va riety of practi cal and recreatio na l tasks in the home or bus iness. Explains
the basics 01 minicomputers and microc ompu te rs, th eir hardware and sc ttware .
peripheral devices availabl e. and the variou s programming languages and techniq ues .
Inc ludes selection. buying. and prog ramming your own system and gives detailed
descnpuoes of current ly availab le sys tems 240 pages ; 8 'h x 11: softbound
No . 213 51 $9.95

MICROCOMPUTER PRIMER
by Mitchell Waite and Michael Parde e. Introdu ces the beginner to the bas ic princ iples
c tthe microc omputers . Discu sses tne five mai n part s of a Computer -Cenlral process­
ing uni t. memory. inputi output interfa ces . and program s. The impor tan t characteristics
01 several welt-k nown microprocessors are qrven and a chapter is inc luded on pro­
gramming you r own microcomputer. 224 pages; 5 'h x 8 n ; soflbound
No . 21404 $7 .9 5

CMOS COOKBOOK
by Don Lancaster , Tell s all you need 10 know 10 understand and profi tably use this
inexpensive and genuinely tun to work wi th dig ital log ic lam ily . First an explan ation of
what CMOS is. how it works, and ho w to po wer it . plus usa ge rules, state tesl ing .
breadboard ing. mtert ace. and other basics is given. Then a minicatalog of over tOO
dev ices. incl udi ng pinout s and use descriptions is given. Subj ects covered incl ude ga te
tuncamenters . tri -state logic , redundanl log ic design techniques . mu lliv ibra lors non­
voreute mem ory techniques. cloc ked JK and D flip -flops . coun ter and register tech­
n iques . op amps. ana log sw itches, phase -loc ked loo ps and much more . A must tor the
student. hobbyist. teache rs. technicia n. or engi neer .....ho wants to learn about CMOS
Filled with practical appucauce s 416 pages; 5~ x 8 '12 ; so ftbound .
No. 21398 $9 .95

-
TUFTS SELECTED TITLES OF

POPULAR SAMS PUBLICATIONS

RAD IO TRANSMITTER PRINCIPLES AND PROJECTS
by Edward M. Noll . W3 FOJ. Devoted enti rely to th e subj ec t of radio transmitlers. this
book is a helplu l gathering 0 1modern Ira nsmitter princip les, ideas . circuits . techniques .
and ream -by-oomq projects. Covers Bipo lar CW and A·M Transmnte r Circui ts .
Trans isto r/Tube Circuits . Bas ic Prrnci ples of SSB ·D SB Ge ner ation. In teg rated Circuil
Fundamentals. VHFfV HF Circ uits and Princ iples. Frequency Modulation . and mor e.
320 pa ges: 5'h x ew. softbound .
No. 240 3 1 $6 .95

73 DIPOLE AND LONG-WIRE ANTENNAS
by Edward M Noll . W3FOJ. Co vers practically every type of wi re ant enna used by
amateurs. Gives dim ens ions. configurations. and co ns truc tion data for 73 cme-ent
antennas. plus appendices covering constructio n 01 no ise br idges . line tuners . and
data 00 measurin g reso nan t frequenc y. velocity fact or. and swr. 160 pages: 5'12x 8Vl :
softbound
No . 24006 $5. 50

RADIO HANDBOOK (20th Edition)
by William I. Orr. W6$AI . A complete ly upda ted 20th edi tion of the famous communica ­
tion s handbook that is th e esect romcs industry standard lor engineers . technicians, and
advanced amateurs. Ex plains ,n autho ruauve deteu how to destqn and build enwces of
radroc ommumcanons equ ipment. Contains greatly en larg ed sect ion on semico nductor
and IC circuit design. Incl udes sse design and equ ipment ; my circuits ; linear ampli fiers.
both soeo- state and tub e typ es; vhf and uh l transmillers and conveners : as we ll as
spec ial-purpose and log ic circ uitry . plus comple tely revised chapter on elect ron ics
mathemahcs 1080 pages; 6 '~ x 9\1.; hardbound.
No . 240 32 $19 .50

\

HAM AND CB ANTENNA DIME NSiON CHARTS
by Edw ard M Noll , W3FQJ Ta bulates dimension informa tion in feet and inches tor all
the popu lar antenna con trqureficn s. Gives da ta lor d ipole an tenna s, quar te r-wave
verticals, two-elem ent beam s. quads . triangles. inv er ted dipoles . and inverted vees
Includ es inlormation l or culling transmission lines to a preferred wav elen gth . dimen­
sion ing phasin g lines. culling a matc hing stub . and spacing antenna elements. 64
pages; 6 x 9; so ftbound
No. 24023 $2.75

COMMERCIAL RADIOTE LEPHONE LICENSE QUESTION &
ANSWER STUDY GUIDE (3rd Edition)
b y Ed ward M. Noll . Prepares the reader to take the ex aminations lor the va rious gra des
01radiotelephone licenses, Emphasizes thos e subjects that are most important or mosl
tikely to be misunder stood. The questions are repr esentati ve 01thos e used in the FCC
examin ations. 304 pages: 6 x 9; softbound
No . 24033 $8 .50

73 VERTICAL, BEAM, AND TRIANGLE ANTENNAS
b y Edward M. Noll. W3F OJ. The seco nd book in a se ries 01pr ac tical antenna construc­
tion and design methods. Contains data on prac tica lly antypes use d by amat eu rs. Not a
rehash of previous ly pub lished da ta. bu t a compilation of the au tho r's ownexperiments
wilh vari ous antenna contiq uraucns. The 73 differen t ante nnas have all been buill and
air-tes ted by the actno r. t 60 pa ges; 5\1:0 x av,,; so ttbound
No. 24021 $5.50

FIRST-CLASS RADIOTELEPHONE LICE NSE HA NDBOOK
(4th Edi tion)
b y Edward M. Noll . An excellent study guide for the ms t-crass radiotelephone license
exa mination , Con tains all the material nee ded to pas s Elemen t IV of the FCC examina­
tio n. Including all the Questions and answers found in the latest FCC Study Guid e. Has
three sim ulated exa minat ions, presented in the rnuttipte-ch oic e form of the FCC tests .
as well as ans wers and evaluati ons 10 he lp the rea der find his weak are as. 416 pages:
5'1:1 x e'h : so flbound
No. 2114 4 $7 .95
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Im p e d a n c e

W eildht

P h y s ic a l le ngt h

W indload -

* The in d icated v a lu e

Fre quenc y

Gain I S O

21 Elements-432 MHz
-$45.95

•H o riz o n t a l eoer-cur-e angle

v er-uicet apertu r e a ngle *

F r-ooc-wo -tae ck ratio

T E CHN ICAL DATA

* The indicated v eioe, is giv en a t - 3 d B

SW R

trope c ieoce

Weight

Physica l length

W indload -

5 0
4,4 kg

6,4 m
1 6 k gp

Frequen c y ran g e M Hz

G ai n ISO •t-tor-ra c r rcet e per-t. u c e a ngle

Ver tic al epe r-c u r-e a n g le*

F r'on t - t o -back r-ec to

S ide lo be a t t enuat ion

SpecieI OSCAR-9 & 19 Elements­
144/435-$53.00
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v a lu e is g iven a t - 3 d B

16 Elements - 144MHz

S W R

Im p e d a n c e

W e ight

P h ysical le ngt h

VVindload ­

*The in dicated

F r equenc y ra,-.g8 MHz

G a in I S O •H orizontal a pertu r e a ngle

Ve rtical a p e r t u re angle *

F ront- t o -ba c k r atio

Sid e lobe a ttenuat io n

16 Elements-144 MHz
- $ 5 5 .9 5

T E CHNICAL DATA

HM-225

Tufts Rad io Electronics . (617) 395-8280
TC 21
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HM·223 Trunk Moun t -S29.00 (220 MHz)
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3 dB Gain HIgh Performance
Vehicul ar Antenn a Series

HM-179 l ow Profi le Mount - $29.00
HM-180 Trunk Mount-$33.50
HM-187 Magnet Mount -S36.50
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F9FT TONNA ANTENNAS

144/1 4 6

14 d B
2 x lS o
2 x2 3 °
15dB

>50 d B

c 1,3

Im p e d a n c e 50
Weight 1,9kg

P hys ic a l length 3.3 rn

Win d load - 6 ,4 k g p

* T h e indicat ed v alue is g iven at - 3 dB

•H o r iz o n t a l a pe r t u r e angle

Ve rtical ape r t ure angle*

Sid e lobe atten u a t io n

Frequen c y

GaIn IS O

9 Elements-144 MHz
-$27.95
T E C H N IC A L DATA

S WR



CENTER I N S U L A T O R fo r Mul t i ­
Band.Doublets M o d el C I

S t r o n g ligh t w e igh t , weat h e r proof
M o d e! C I is molded f r om high impac t
cv co tac. Hard w are is iridite treated t o
MI L s pecs. A c ce p ts 'A" o r 3;.,," coax ia l.
Shpg . wi., 0 .6 n», $ 5 .95 Order No .
155

HY-GAIN'S INCOMPA RABLE
HV-TOWE R

FO R 80 THRU 10 M ETE RS

:\of o de1 1 8 H T
e O u t standing O mn i-Dire ctional Perfor mance
e A u to matic Band S w i t e h mg
e lnsta lls o n 4 sq . ft . o f r eal estate
• C o m p lete ly S e lf -S u p portin£,

By a n y s t a n d a r d of measurement , t he H v -T'ower is unques­
tion ably th e fi n e st multi-b a n d vertical ante n n a syste m o n the
m arket t o d a y . V irtu a ll y indestructible , the Model 18HT
feat u res a u to ma t ic band selec ti o n on 8 0 t h r u 1 0 meters
t h ro u gh th e u se of a u n iqu e s t u b d e coupfin g s y s t e m w h ich
e ffe c tive ly iso lates vario u s se c t io n s o f t h e ant en n a so t hat an
e lect r ical 1/4 wav e le ngt h (or odd m u ltip le of a 1,4 wave length)
e x is t s o n all b and s . Fed w it h 5 2 o h m co ax , i t t akes maxim um
lega l power . .. d elivers o u t sta nding p erforma n ce o n all
b ands. Wit h the a dd it ion of a base lo ading co il. it a lso delive rs
o u ts tan d in g p erform ance o n 1 60 m e t e r s . S tru c t u rally, t h e
M o del 1 8HT is bu ilt to la st a life time . R u gg e d h ot-dipped
ga lva n iz ed 24 ft. t o w er r e q u ir es no guy ed s u p p o r t s. T op
mast, which e xtend s t o a h e ight o f 50 F t. , is 6061 S T 6 tape r s
al u min um. All h ardwar e is iridite t r e a t ed t o MIL specs . If
~ro u'r e lo o kin g fo r the e p it o me in vertical ant enna s y st e ms,
you ' ll want H v-To w e r , Sh p l . Wt _, 96_7 tbs . Order No. 182,
Price : $279 .9 5
NEW Spe ci al hinged base assembly on M o d el 18HT allow s
co m p lete a ss emb ly of a ntenna a t ground le ve l •• . p er m its
eas y raising a n d lowering o f t he antenn a.

BROAD BAN D D O U BLET BALUN
for 1 0 thru 8 0 meters
Mode l BN-86
$ 1 5 .95

~
_..- " D.. .

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

M UL TI -BAND HY-Q T R AP DOUBLETS
H y -Q 'J' rap s

• Insta ll H orizo ntally or as I n vert ed V
• Su per-S t r e n gt h A lu min u m C lad Wire
• We ath erproof Cen t er a n d End Insu la to r s

Installed h o r i zo nta ll y o r a s a n in ve r te d V~ 'K_~Gain d o ublets w it h
H y·Q t r a p s d elive r true h a lf wavel ength perfo rma n ce o n e very
d esign freque n c y . M a t c h ed t ra ps . indrvrd watlv p ret u ned fo r ea ch
band I e a t ure large d iamet e r coils t h a t d e velo p an e xce p tio n a ll y
favo ra b le L IC ratio a n d very high Q perfo rman ce . M e chan ica ll y
su perio r so lid a lu m in u m t rap h ousi n a;: s p rovid e m ax imum prot e c­
t io n a n d suppo r t to t h e loading COil . Fed wit h 5 2 o h m co ax,
H y -G a in d oub le t s em p loy su per-s t re n g t h aluminum c la d sin gle
st ra n d s te el wire e le men t s t h at d efy d e t erioration from sa lt w ater
a n d s m o k e • . . w ill n o t st r etch .. . w it h st a n d h u rr ica n e-li k e
w in ds, S W R less t han 1.5 : 1 on a U b a nds . Stro n g , lie;htweight,
w ea ther pro o f ce n ter in sulato rs a re m o ld ed fro m h ig h im pact
evela c . H ard w a re is i rida te t reat ed t o M IL specsa .H eavil y se rrat ed
7- inc h e n d in sulato rs molded f r om h ig h impa c t cvco tec in cr ease
le akage p a t h to a p p roximately 12 in c h es.

MODEL 2 BD Q fo~-40 ~nd 8 0 m eters. 100' 1 0 1h " o ve r a ll. Tak es
m ax imu m legal power. Shpg , W t .. 7 .5 lbs $49 .9 5
O r der No . 3 8 0
M O DEL 5 BD Q fo r 1 0 . 1 5. 20, 4 0 and 80 m e t e r s . 9 4 ' o verall .
Tak es m a xim u m powe r. S b p g , W t. , 12.2 Ib s . $7 9 .9 5
O rd er N o . 3 8 3

MULTI-BA N D AN TENN A
D tpole A ntenna - M odel D IV-80
$1 3.95
F o r 10 thru 80 m eters - cho ice of o ne ban d

A di pole a ntenna for t he indi vid u al s who p refe r the " d o -it -y o ur­
se lf" fl e xi b ilit y o f c ust o m -d es ignin g an antenna fo r v o ur specific
n eeds . (Work t h e freq u e n ci es y o u w is h in the 10 t hro u gh 8 0
m ete r s bands ) ,
T he D IV-80 fea tures : D urab le Co p perwe fd w ire for greater
stren gt h, Mos le y Dipole Con nector (DPC -l ) fo r RG-8 / U o r
R G -58 /U coax a n d a ll t he technical info r mation you w ill n eed t o
const ruct your custom -d esig n e d antenna .

E N D I N SULATORS for Doublets Mode l EI
Rugge d 7-inch e n d in sulato rs a re m old ed f rom h igh impa c t
cvco. lac tha t is h ea vil y . se rrated t o in crease lea k age path to
a p p r o x im a t e ly 12 in ches. A vail ab le in pairs only . S hpg, Wt., 0 .4
Ib s . $3 .9 5 Ord e r No. 156

T h e m o d e l BN -8 6 b a lun pro vide s o p timum b al a n ce
\o f p o wer t o b o t h s id es o f a ny d o u b le t a n d vastly
im p roves t he t ransfer o f e nerg y f r o m feed li n e t o

I
a n t e n n a . P o w e r c a p aci t y i s 1 K W D C . Featu r es
wea t h e r p ro o f co nstruction a n d b uilt-in m o unting
brac k ets. $1 5 .9 5 S h pg. Wt. i is . Order No . 2 4 2

~
!

6 -E leme nt S u p er T h u nder ­
b ird D X for 1 0. 1 5 and 20
Meters M o d e l T il 6 DXX
$ 2 49.95 Se p a r ate HY -Q
t ra ps. f e a t ur in g la r ge
d iameter co il s t ha t de ve lop
a n e xc e p tio n ally fa vo rab le
L IC ratio a nd ve r y h igh Q ,
provide peak p erformance
o n ea c h ba nd w hethe r
working p h one o r CW.
Exclusive H y-Ga in b e ta
m atch. fa c tory pre tuned ,
in sur es ma ximu m gain and
F /B r a t io w ith o u t com­
p ro mise . The T H 6DXX
f eed s w it h 5 2 o h m co axial
ca b le a n d d e li vers less tha n
1.5 :1 SWR o n a ll b an d s .
Me chani call y sup erro r co n­
s t r u ct io n fea t ures taper
swaged. slotte d t u b in g for
ea sy a d j u stment a n d r e ­
adjustment . a nd for lar ge r
d iamete r and le ss win d
load ing. F ull c irc u m fe re n ce
co m p r ess i o n clam p s
rep lace self-tapping sheet
met al s c rews. In clud es
la r ge d ia m e t e r . h ea vy gauge
al umin u m b o o m . h ea vy
cast al u mi n u m b oom -t o ­
m a st cla mp, a n d h ea vy
ga u ge mac h in e fo r med e le ­
m en t -t o -b o o m b ra ckets .
H y -Ga in 's ferrit e ba lun
BN -8 6 is r e comm ended fo r
u se w it h th e TH6DXX.

t H3 /11kl

2 7
14
15.7'
103 .2 Ibs
100 MPH
361bs
I '/4" to 2'/2"
4.03 sq . ft.

BdB
25dB
Less I " an

1.5:)
50 o"ms
Malt legal

-

8.7dB
25dB
Less Ihan

1.5:1
50 oh ms
Mu legal

31.1',..
20 ·
1561bs
100 MPH
57 Ibs
J% " to 2V2"
6.1 SQ. fI

--

There is no substitute.
idd .....·-'iJio·
Jff(J·~~~~r Radio Systems.

Hy·Gi! in's Super 3 -eleme nt
Th un derbird delivers outstanding perform­
ance on 10 , 15 and 20 meters The
TH3Mk3 Ieetures se pa rate and ma tch ed
Hy.Q treps for each ba nd. and feeds wilh 52
ohm coex Hy-Gain Bet" Match p resents
ta pe re d im pedance fo r most efftC~nt

3 band m,,!c hing. and provides DC ground
to elim inate preci pit ation st.1ltic , The
TH3MkJ <:ielivers m"ltimum FI B ratio.
and SWR less than 1.5:I at resona nce on
all band s. Its mechanically superio r
construc tio n features taper sweged slotted
tubing lo r easy adjustment end I"rger
diameter . Comes equ ipped with heal/)'
tiitable boo m -to-mast damp . Hy-Gam
ferrit e balun BN·86 is recom mended for
use with the TH3MkJ

S u pe r
3 -l!:lement T h underbird
fo r 10. 1 5 a n d 2 0 Me t ers
M o d el TH3M k 3 - $1 99.95

Tufts Radio Electro nics. (617) 39 5-8280
Te 22

Electri cal
G,lIn _"vtrage
Front-tc-bace ratio
SWR tet resonance)

Impedance
Power rat ing

""""cha nica)
Longest elem enl
Boom If>ngt "
Turn ing radius
Wind load at 80 MPH
Ma~ imum wind survival
Net weig"l
Masl diam eter accepted
Surface area



HTC-2
L'ghf"Sf Ou. 1dflverhead.et Cho,ce of
fhe 'pfO s whomustwearthemforhou..
16 ounce•. 100 - 3,000 H, Low ,mped­
'mce. 8-20 ohm.
Order b y C.f.log No.3775-002 $ 22.00

~
"

"
-- - - - -~ ". 1.0

1~OO ,~ ' o U 20 14.30 .14.40 1450
20 M ETER

~
'", '

- ~ 1.5 I

1.01
7.0 7. 1 72 7.3 74

<0 METER

•

Headphon e Jack Bo x
....~ Ham Clubs, held day, cont est

_
~, ~.... opera tion. No more "'jury

_ "9S" fo r mull,ple hea d-
phones. six 1/4" phone jacks

wilh Indlv,dual volume
contro ls 4 loo t cord with

1/4" pho ne plug

.-4 Order oy Cata log No 62 753-<lOO

z;9"""'" $1 6.2 5

For 10, 15, and 20 Meters

New Hy-G ain M ode l 12 AVO

FEA THE R
WEI G HT

HMC-2
F e athefwe l ~ht_Unde rch ln rugged alu'
m,(lum tone armS d"ect slgo. ls ,nto the
e ar _~re at fOf conlesf. 12 ounce•. 100
. 3.000 Hz Low Impedance. 8-20 ohms
Order byCat.log No. 18183-002 $13.85

. aln

PC-100 Headphone
FUll cust uon comton-.

perlOfmance and long Ide
make these dynamic

phone. ideal for "novice
or r extra 5Q- 12,QOOHz

l ow Impedance , 8 - 200
ohms. weight 12 ounces

Order Oy Catalog
No. 635 10-{)10

$ 16.95

""OO U"TS OF S OU "' O AESE"""H

C OMMU",'''''TI O", S, '"' '' _

TELEX , Lightweight Headphones

ROOF MOUNTING KIT- Model 14RMQ provid es rugged support for Model 14AVQ/WB.

Order No. 184. Price: $28.95

Comp lete ly sel f-support ing, the Model 12AV Q fe ature s Hy-Q t raps . . . 12 " double­

g rip m a s t bracket .. . taper swa g ed s eam less a luminum c o nstru c tion with full c i r­

c u m fe rence comp ression cla m ps a t t u bing joint s . I t d eliver s o utsta n d ing low angle

radiation. SWR is 2:1 o r l e s s on a ll bands. O verall h eigh t i s 13 r6" . S h i ppin g weight

7.21bs. Price, $47.00 Order No. 384

T he MQdeI14AVQ/WB, n e w impro ved successo r to the world famous Model 14AVQ, is a self -support ing.
a u t om a t ic ba nd switching vertical that delivers om n i-d irect io n a l performance on 40 through 10 meters
Three separate H y -Q t r a ps fea turing la rge diameter co ils that develop a n e xce pt ion a lly favorable LlC
r at io and a very high Q, provide peak performance by e ffective ly iso la t ing sections of t h e antenna so
that a true 114 wave resonance e xis t s on all bands. Outs tandingly lo w angle rad ia tion patte rn makes
DX and other lon g haul contac ts easy. Superior mechanical features include solid a luminum housing
for traps using air dielectr ic ca pacit or ...h eavy gauge taper swaged seamless a luminum radiator ... fu ll
c ir cumfe r ence comp ression clamps a t tubing j oin ts t h at are re s is t a n t to corrosion and wear . .. and a 12 "
double-grip mast bracket that in s ures maximum ri gidity whether ro of-top or ground mounted. T h e
Model 14AVQ!WB a lso delivers exce llent pe r for m a n ce on 80 meters u s ing Hy-Gain Model LC-80Q
Lo a d in g Co il. O verall height is 18 feet. Sh ipping weight 9 .2Ibs. U ns u r passe d po r t a bility .. .outsta nd ­
in g for pe r m a n e nt in s t a ll a t ion s . P rice : $67.00 O rde r No . 385

TYPICAL 14AVll fWB VSWR CURVES

T u fts R a d io El e ctronics . (6 17) 395-8280
TC-2 3

HFC-91
UII'a· l,ght underch,n AccoustlCdelay of
1 mllhsecond enhances mtell'g,b,I'tyon
CW0 ' SSB Low,mpedance 8·20 ohms
Shaped reoponst'- IOQ . 3.000 H', 1 5
o u~ ces

Ordor by C8t81ogNo, 18135-013 $8.9 5

N ew , improved succe s so r t o the w o r ld's m ost popular verti cal!

H v -Ga tn Model 14 AVO/WB f or 40 ·10 Meters.

.Wide band p erfo rmance with one setting (optimum settings f o r top perfor ma nce f urn ishe d )

• New Hy-O Tra p s . Ne w 12" Double -G r ip Mast B r a cket • T a per Swag g e d S e a m le ss

A lu m in um C onstr uctio n

, -,---,---,-- -.-- -,- -,- ---,- - , ---, ,,

Hy-Gain REEL TAPE PORTABLE OIPOLE
for 10 lhru BO Meters Model 18TO
The mostportable high performance dipole ever...
The Model 18TD is unquestionably the most foolpmof high performance portab le
doubld antenna system ever developed. It has proven inval uable in providing
reliable communications in vita l military and ~ommer~ial ·a pp li cation s tbr ou!(h·
out the world. Two stain less swel tapes, calibrate d in meters. extend [rom either
side "r the main housing up to a total d istan~e of 132 reet ror 3.5 me operation
25 ft . length. of polypropylene rope atta~hed to each ta pe permits insta llation
to poles, trees, building•. ..whatever is availab le for forming a doublet antenna system.
Integrat ed in thc high impact housing is a frequency to length conversion chart
calibrate d to meter measurements on the tapes...makes installation foolproof. Feeds with
52 ohm coax. Delivers outstanding performance as a portable or permanent installation.
Measures IOx5\4x2 inches retrac ted. Wt..4. 1 Ibs.
Order No. 228 Price: $94 .95

85db
52 01>m,

11 1m
beller. t 'e,onanceonallOa""o

MaXi mum
lega l

F,onl-lo-oack 'aM 25·3~ d b

d~pend lo~ uf>Onelocl,ical h~ig"'

Ho",ant"

F"",.rdg' ,o
InPut impedance
VSWR

25' 5'"
13"6'"

4! lm.
r-
a

lV,"'t02¥.t"'
loomph
6.~ ,q ft

256.01bs

O rder No. 386 Price : $97.00

CONSTRUCTION . . . of ex t r a -h e a vy
d u t y tapered swaged seamless a lumi­
num tub i ng with full circumference,
cor r os ion resistant compress ion
clamps at s lotted t ubing jo i n t s . . . is so
rugged and r ig id t hat, although the
antenna is 25 ' in height, i t can be
mounted without guy wires, usi ng a
12" doub le grip mast bracket, with
r ecessed coa x connecter.

WIDE BAND VERTICAL
for 80-10 Meters

Hy-Gain's 18 AVT!WB
Take the wide band, omni-directional performance
of Hy- Gain's famous 14AVQ/WB, add 80 met er
cap abili ty plus extra-he avy du ty constructi on - and
you hav e the unrivalled new 18AVT/WB. In other
words, you have quite an antenna.

The J<loo el 18V i•• 10w·c<» l. hi ~h ly effiOl~nt v~rtlo. l . n"'nna that c"n be
' uned '0 any b. nd ,.80 thru 10 meter<...b)' a <lm ple "dJu,'men' of the

~c~a~:r;:ro~s t~~:~n~~I~n:ffibo~~~t' ~~,~C~"; ,;,·t",:;(:'~~"~;~::;r·u~~~ I,~ 1----::-::-::::-:-:-:-:-:-::=:::-==--,-:-,--=-=:-:-:::---,-,----,---,--,-,--,-,--,-,..,-:-:-:::-:-:-=----1
he,,'y It", u~e , lummum t u bm~ , th{·~Joo ,· 1 IBV may be m". lledon , . hort
1"" moh mast dm'en mto the ~rou nd . h i, . 1"" . d,p,. ble to roofor '''wer
mou "tLn~ . H,~ hly f>Orl~ ble. th ,· Mud..118V can bequickly knockedd""n t"
an "" ~""II l..nK'h of.'; f1. "nd " "" I ~ ....-' ''embledfor fieldday, "nde,ml"""
trips. Shp~. W, .. 5 Ibs
Order No. 193 Price: $33.00

• Automatic switching, five band capability is ac­
complished through the use of th ree beefed-up
Hy-Q traps (featur ing la rge diameter coils that
develop an exceptionally favorab le LIC ra t io).

• Top loading coil.
• Across-th e-ba nd per forma nce with jus t one fur -

nished setting for each band (10 through 40).

• Tr ue 1/4 wave res ona nce on all bands.
• SWR 0£2:1 or less at band edg es.
• Radiat ion patt ern has an outstandingly low

angle whether roof top or gr ound mounted.

The Versatil e Model l8V for 80 thru 10 Meters

Order No, 244 Price: £219.95

SPECIFICATIONS

ALL NEW
3-BAND,
2 ELEMENT
HY- QUAD
• M.k« . 11 o,h<rqu.d , "b.ole«'
• Com pl~ 1< - nooh ing<iso '0buy
• !li~h ,,,, ngll,.lowwiod lo.d
Th, lIy·Qu. d (,om Hy-G. ln m.k.,.11 oth" quad, obs"I.,,! H...·, why:
Fir>I. it ', ,h. onlyqu.d Ih.1 i, c"mplclo.There" nothi"g ""''' '0 ' hopfor
,\! huy.
S<""ndly. i' i, uniquely d.. i ~ne d '0 ,lIltt i' overoom" . 11 of 'he pr«' iously
u"desi,. bl. feolw., inherent inquads.
The oil alumin"m",u"'"'<,' ''y s "p! Th•.' ingl< reed li"e.nddian,""d ,Iup"
si"",lif,,, kedline ,ou'h,g
Hy·G' in's ,II n,w Hy·Qu.d will outdo.lI "therQn ,d, beca"" it'• •ngill.",d
,,, d" jusl th,l. Th< Hy·Quad is n<w. il",sup« i<>r , i,', cumpl<t<.I,', the fir'"
'IU,d '" h..oev"ylhing: ' p'<1d«'.« In-uk<n up" ""',gie<I«h",1p",n"
wi'h Cye"l.e in,nl""" I lJi-bond ! .I<m,,,,t conSl,ucti,mwilh indi,id...lly
"""",,,.d <l.m,n" with no io,« .", ion' Hy.Qu.d ,equi'" o"ly 0 0. Ie< d li"e
I", , 11 ,Ill" b.nd, , iIldividu , lIy 'uned lI,mm, m.'cheson <> ohb.lld with
1l,'·G. ;n n du,i,,, "',, <xfeed I f"1I W'Y< el<mon' loop, require no ' uning
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Model EL·500
6+ 2 Digit Scientific Calculator
• Scientific notation up to ± 99

dynamic range.
• Direct access memory.
• Degree, minutes, seconds to

decimal degree conversion .
• Trigonometric, inverse

trigonometric & logarithmic caic .
• Square root, root and pi keys .
• Power : 2 penlight batteries incl.
• AC adapter optional.
. 10/, 6" X 3%2" X 5"'h6"

$1695

Model EL·1058
10-Diglt Desk Top 2-Color Printing
Calcuiator w1th Convenient Grand
Total Memory
• Total memory key.
• 2-color printer (red & black) .
• Easy to operate " Human

Engineered" keyboard layout.
• Handy non-add/sub-total key.
• Add mode, decimal (0,2,3) and

constant/floating decimal selector .
• Power: 120V.
. 6" x 9" x 3%"

~~
~a1 Ga_.
is_''·· ·1ci) cn 6J ffu _ "
co co m cbG'J
GJGJGJ dJs=1
en GJ GJ EIlEJ­
CDEJ O m G:l -

Tufts Radio Elect ronics . (6171 395-82 80
TC-24

Model EL·5001
10+ 2 Digit Sophisticated Scientific
Calcu lator Featuring Linear Equa­
tions, Complex Number, Integration,
Quad ratic Equations, Vector and
Statistical Calculations
• More than 25 basic functions.
• Degree/Minute/Second .~

decimal notation degree.
• Polar coordinates~rectangular

coordinates .
• Degree - Radian - Gradian mode.
• Power: Ni-Cad balleries and AC

adapter/charger included .
• 6" x 1" X 3Yz "

-
........~.-

Model EL·8131
8-Digit Calculator with Memory,
Square Root and Percent
• 5-key direct access memory.
• Large, bright 8-digit display.
• Square root key .
• %-key.
• Clear and clear entry keys .
• Overflow error check device.
• Power: 2 " AA" balleries incl.
• Rechargeable Ni-Cad balleries and

adapter/charger optional.
• 3%/' x 2%/' x SYa"

$1295

Model EL·58Q6
Billfold Type Advanced Scientific
Calculator only 7.6mm Thin
• 8-digit mantissal2-digit scientific

notation.
• Pre-programmed tor 24 functions.
• Statistical calculations.
• Easy to read Hi-Contrast LCD.
• Indicators for minus, memory,

battery and statistical mode.
• Constant, chain, power, scientific

and statistical calculations .
• 1,000 hours on 2 watch balleries.
• Soft vinyl carrying case included.
• 19h a" x 22%/ ' x 43%2"

$2995



Fig. 7. General schematic for automatic-shutoff battery
charger. For component values, see tex t.

E. E. Buffington W4VGZ
2 736 Woodbury Drive
Burling ton NC 2 721 5

- your nicads

SCR ' IA, 50V

IN4002

'1
+--~r--tI<"ll-0.J R4;::r

(1AN volts) . Then adjust R2
until th e LED lights and stop
there. Now co nnect your
battery and pu sh th e switch;
t he LED should go out. The
battery voltage should be
between 1.25 and 1.3 5 volts
per ceoll during charge and rise
above 104 volts per cell at the
end of charge.

Parting Shots

You should not-trust this
charger if ambient temper­
ature is allo wed to vary from
th at which is considered

, Comfortable by most people.
Too mu ch heat or too much
col d could alter the t rip
point . You ma y want to in­
st rum ent thi s ch arger with a
milliammeter and measure
t he various cu rrents for the
first few charge cy cles, just to
gain assurance that it is
worki ng 0 kay.

I thi n'k I have told you all
I know on th e subject (not
much reallyL ·but, if you have
any quest ions, send an SASE
and I will re ply . -

ea

"THRESHOLD ADJ

4 EA IN4 00 2

""' III

Ohm s);
(7) R4 = (14 - 1.8)100 =

1220 (use 1200 Ohms).

Const ruct ion

If yo u presentl y have a
desk-top cha rger fo r your
po rtable, you can modi fy th e
ex ist ing circui t. If y ou're no t
that luc ky, th en you may sti ll
get a pr ofessional -app earin g
un it by ordering t he plastic
pa rts for t he ch arger from the
ma nu facturer. I have built
th is unit fo r both a GE-PE
and Motorola HT-220. Other
portab les have a jac k for
plu gging in a charger. ·In this
case, you ca n buil d you r
charger in an y of several
" p ro ject box " encl osu res>
available at hobby electronics
sto res.

Test ing

Subst itute a variable re­
sistor fo r th e battery, and,
with R2 tu rned off (wiper at
ground), adjust th e battery
su bsti t ute until t he desired
tri p point voltage is reach ed

Charge!

(1) Specify batte ry ­
N::: number of cells,
A :::: Ampe re-hour rat ing;

(2) Specify transfo rmer -
E ::: rms secondary volt­
age)
V = 1A14E - 104 ;

(3) Calculate capacitor val­
ue - C = A/120 V
(fa rads);

(4) Calcul at e R1 -
R1 = IV - N(l A) ­
0.7] / (A/l 0);

(5) Calculate offset ze ne r
volt age -
01 = N(1.4) - 2. 7 ;

(6) Calculat e R3-
R3 = IN(1.4 ) - 0. 7]/
I(All 0 - A/ l 00) - .0 1 ];

(7) Calcu late R4-
R4 = [ N(1.4) -1 .8 J 100.

Example

Assu me you have a battery
of ten cel ls rated at 500 mAh
and a transformer ra te d at 24
volts (a common voltage
avail ab le in mos t jun k box es).
(1) N = 10, A = .5;
(2) E = 24, V = 3 2.5;
(3) C1 = .5 /120(32.5 ) = 128

uF (use 200 u F, 3 5 V);

(4) Rl = (32.5 - 14 - .7)/.05
= 35 6 (use 360 Ohms);

(5 ) 01 = 14 - 2.7 = 11.3 (use
11 or 12 V ze ner};

(6) R3 = (14 - .7)/( .05 - .005
- .01) = 380 (use 390

th e ca lcu lation up to you and
will show th e ste p-by-step
design p roce dure. Onl y seven
step s are req ui red for your
own sit uat io n:

W hen I began to think
seriously about a

charger for my portable
radio, I looked through all
myoid issues of 73 Magazine.
I found quite a few articles
on this subject, bu t none of
them would fill th e bill for
the kind of charger that I
needed. My new charger
should charge at the proper
rate until the battery is full
and automaticall y switch to a
trickl e.

I have o bserved two
properties of nicads whenever
they become fu lly charged.
One is the rise in temperature
that occurs due to the in­
ability of the cell to make a
chemical conversion, which is
dissipated as heat. Th e other
is the slight rise in cell volt age
from approximately 1.35 to
above 104 volts . I do n' t know
whether this rise in vo lt age is
due to th e increased temper­
ature or is a ph ysical prop erty
of a "flooded" cell quite
apa rt from the temperature.
A scheme of placi ng a
thermistor next to the cells to
cont r ol the ch arge was
abandoned in fa vor of a
mea ns of sensing t he vo lta ge
increase.

Th e general circuit is
shown in Fig. 1. The filtered
de is current limi ted by Rl to
J. value on e-ten th of the
Ampere hour rat ing of th e
battery. Zen er diode 01 pro­
vides a voltage offset so that
all the voltage varia tion will
appear acro ss Rl. This pot is
adjusted so that the SCR will
tri gger on the vo ltage rise that
occurs at the end of charge.
Whenever t he SCR t riggers,
R3 and R4 shunt most of t he
cur rent away from the bat­
tery so t hat the battery is
getting only a t rickle. The
LED will light, showing th at
the end of charge has bee n
reached.

Th e switch Sl is used to
take th e SCR out of con­
duction an d start th e charge
cycle.

Method

As there are many corn ­
binations of transformer vol t­
age and number of nicad cells
possibl e, I am going to leave
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CALL TOLL FREE

1:-800-634-6227
CommunicationsCenter

West C58

1072 N. Rancho Dri ve
Las Vegas, Nevada 8 9 106

In Nevada Call (702)647-3114

~~
....." . .. "--------" -

,-. ~ __/,~<y_1iII'"-

CUSHCRAFT--- c- .
ATB-34 . --- /~', _

/ / /,pRegu lar Special . /<"',d:" .. : ,
» : /-~~ / _ :f~

$ 249.95 $ 209 .95 " . " "<" . . '
199.95 169.95 ' - _ .-"" l~ ""'y
219.95 189.95 - - /l'" .u~.
144.50 129.95 / '
279.95 23995 MOSLEY CL-36

67.00 57.00
97 .00 84 .95
12.95
16.95
19.95
26.95

HY-GA IN
Super Thunderbi rd
3 ele . 10, 15, 20 Mtr. beam
2 ele. Qu ad 10, 15, 20 Mtr .
3 ele. 10, 15, 20 Mtr. beam
Hy-Tower 10-80 Mtr . Ve rt ical
10-40 Mtr. Trap Vert ica l
10-80 Mtr . Trap Vert ical
3 e le. 2 Mtr. bea m
5 ele. 2 Mtr. beam
8 e le. 2 Mtr. beam
14 ele. 2 Mtr. beam

TH 6-DX X
T H3-M K3
Hy -Quad
T H3-Jr.
18 HT
14A V OIWB
18A VT/ WB
203
205
208
214

Anten n a
Sale!

1:-800-228-4097
Communication s Center

443 N 48th Street C58

Lincoln, Nebraska 68504
In Nebraska Call (402)466-8402

4 BTV

•

232.50 189.95
310.65 249.95
206.50 169.95
335 .25 279.95
15 1.85 129.95
92 .25 74.95

259.95 209.95
36.95 32.95
59 .95 52.95
39 .95 32.95
59 .95 52 .95

99.95 82 .95
15.50 13.50
30.00 26.50
67.55 57.95

274 .95 239 .95
21995 189.95

CUSHCRAFT
4 ele. 10 , 15, 20 Mtr. beam
2 Mt r. Ringo Ranger
2 Mtr . Twist
10 ele . Twist 2 Mtr.
20 ele. Twi st 2 Mtr.

MOSLEY
3 ele. 10 , 15, 20 Mtr. beam
6 ele. 10, 15, 20 Mtr. beam
3 ele. 10 , 15, 20 Mtr . beam
6 ele. 10, 15, 20 Mt r. beam
3ele . 10, 15, 20 Mtr . beam
40 Mtr. add on

HUSTLER
lOAD Mtr. Trap Vert ica l
75 Mete r Reso nat or
75 Meter Super Reso nato r
6 db. 2 Mtr. Base Co linear

Ya e su- Ke nw ood- Dra ke -ICOM- De nt ron­
Ten-Tec- Swan - Tempo - Midla nd - E,T,O , - Wilso n

RINGO
RANGER

We carry all majorbrandsoi ham radios
A T DISCOUNT PRICES

WILSON
System One 5 ele. 10, 15.20 Mtr. beam
Syste m Two 4 ele. 10, 15, 20 Mtr. beam

CDE ROTORS
Ham II I $125.00
T 2X T ail Twi ster $249.00
CD-44 $ 105 .00

ATB-34
A RX -2
A 147-20T
A 144-10T
A 144-20T

Classic 33
Classic 36
TA ·33
TA-36
TA- 33 Jr.
TA·40KR

4BTV
RM-75
RM-75s
G6-144-A

18HT
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~D1] RANDOM WIRE ANTENNA TUNER

only $29.95

All band operation (1 60-10 mete rs ) wtth
any random length of wt re . 200 watt
output power capab ili ty - will wo rk wtth
virtually any transceiver. Ideal for port­
able or home operation. G reat for apart­
m ents and hotel roo ms-c-st mply run a
"ire inside , out a window, or anyplace
available . Efficie nt toroid inductor for
small size : 4- 1/4'"x 2-3/8" x3",and neg li­
gible lose...Built-in neo n tu ne-up tndt cator.
50-239 co nnector. Attractive bronze
fuushed enclosure .

THE ORIGI NA L Random W ire Antenna
Tuner. in use by ama teurs fo r 6 years.

only $39.95

SST T-2 ULTRA TUNER
Tunes out S \\'R. on any coax fed antenna as well as rundom
wires. Works great on all bands (80-10 me ters ) wtth a ny
transceive r running up to 200 'watts power output.

Increases usable bandwidth ofany antenna.Tunes out SWR on
mobile whips from inside your car. , .

Uses effic ie nt toroid inductor and specially made capacitors
for small Si7£ : 5 -1/ 4" x 2-1/4" x 2-1 /2". Rugged, yet compact.
Negligibl e lin e loss. Attractive bronze finished enclos u re .
50-239 coax connecto rs are used for transmitter inpu t WId
coax fed antennas. Convenient binding post.s are provided for
random wire a nd grou nd connections.

only

, $19.95
SST T-3
Mobile Impedance Transformer
Ma tches 52 oh m coax to the lower impedance ofa mobile
whip or vertical. 12-position swttch wtth taps spread
between 3 an d 52 ohms. Broadband fro m 1-30 Mhz . Will
work wtth vtrtually any transceivcr-300 wa tt ou tput
power capabili ty. 50-239 connectors.Toroid inductor for
small s ize : 2-3/4" x 2" x 2-1/4"'. Attracttve bronze Ilnrsh.

I~ [~
~I GUARANTEE ..
All $Sf products are guaranteed for 1 year. In additio n,
they ma y be retu rn ed wtthtn 10 days for a full refund (t ess
shipping) If you are no t satisfied for any reason. Please
add 82 for shipping and handling. Calif. residents, p lease
add sales tax. COD orders OK by phone.

SST A-I VHF Amplifier Kit
1 watt input g tvcs you 15 watts output acros s the entire
2 meter band without re-tuning. This easy-to-build ki t
(approx . 1/2 hr. asesembly) Includes eve rything you need
for a complete amplifier. All top qualtty co m po ne nts.
Compatib le with all 1-3 watt 2-metcr transceive rs. Sho rt
and open protected-not damaged b y high S WR.

Kit includes :
• Etched and drilled G-l 0 cJXlX)' sold er pl a ted board.
• Heat sink and mounting hardware.All componen ts­

including pre-wound coils .
• Top quality TRW Rf' power transistor .
• Complete assembly instruction with details on a

carrier operated T/R switch.

ELECTRONICS
P.D.BDX 1 LAWNDALE , CALIF.
802 6 0 · ( 21 3) 376 -5887
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Light Right~

- do-it-yourself
photo exposure meter

204

Joy L . Mills, Jr.
596 0 Dueber Ext .
East Sparta OR 44 626

~;'~
'" [ 'LY'"''''''''

Fig. I. Basic circuit for measuring resistance .

Fig. 2.

M any ex posure timing
devices ha ve lo ng been

availa ble to the photographer.
On ce t his fac tor has been
selected) we o nly nee d a
d e pe nd a bl e m e t h o d of
measur ing t he in tensit y of
light st rikin g the pr inti ng
pap er em ulsio n . My project,
whi ch I sha ll descrihe in t h is
a rt icle, deals with a proven
device for making these light
intensi ty measurements wit h
accuracy.

For man y years I used the
commo n and cheaper device

consisting of a 117 vol t ac
line so urce, a neon lamp , a
phot o dep endent resisto r
(LD R), and a variable resis­
tant clement poten t iom eter
wit h linear -dial sca le.

I lea rned to live with th is
for se veral years, and even
after ge tti ng into color print­
ing, dec ided t hat I was using
to o much t ime coordinat ing
th e e nlarging lens ape rt u re
with the rheosta t se tt ing
(which req"~ two hands) .
A very unreliable poten ti ­
o me ter d idn 't help either. I
a lways ende d up in the ball
par k wit h th is me thod, but
not a lways exact ly where I
wan te d t o be. With many
so lid state devices and LDR
cell ty pes avai lable , I em­
ba rked upon a new pro ject,
and after o ver two and o ne
half ye ars of ac t ual use and
test ing, I can now presen t th e
proj ec t briefly. It can be built
by a nyone with rad io equi p­
m en t construction ex per­
ience.

Th e instrument, a dev ice
fo r meas uring light density ,
co nsists o f three basic parts:
1 . Light sen sit ive probe .
2 . Dc differential amplifier.
3. Specially ca libra ted meter
and face plate.

The Light Probe

Th e probe sho wn in Fig. 3
is co ns truc ted of semi -hard
wood , suc h as poplar, a
Claire x t y pe 905 HN ligh t
de pendent resist ance element,
a 5 ft. cor d (Belde n #841 1),
and a st anda rd Ca nnon



1 110%1
3 130%1
5 150%1
6 160%1
8 180%1

10 1100%1

1 110%1
3130%1
5 150%1
6 160%1
8 180 %1

10 11 00%1

1 110%1
3 (30%1
5 (50 %1
6160%1
8 180%1

10 ( 1Q0%)

Linear sca le read ing

large enough to produce a
resistan ce reading of 6.4
mego hms. Th-e..Jn side disc
hole surface should be paint­
ed with flat black paint ,
especially if it has a reflected

··.m e t a l s ur face. The disc
cem ent ed to the to p sur face
of the probe sho uld be tr uly

lOW R A NG E

HIGH RANG E

MED IUM RANG E

70 m egohms
50 m egohms
35 m ego hm s
29 .5 me go hms
16 .8 megohms

6.4 megohms

31 .5 mego hms
21 meg ohms
14 .5 megohms
11 .3 m ego hm s

5.3 mego hms
0.5 mego hms

78 megohms
62 megoh ms
55 m egoh ms
50 mego hms
4 2 m egoh ms
35 m egohms

Fig. 4.

Resista nee at Pt ,
2 & 3 ter m .

c o n d uct o r ), observe th e
resistance value . Normally,
wit h th e ce ll be ing used in
this probe, t he reading will
fall in an area betwee n 3.5
and 5.5 megoh ms. Th e cel l is
now calibrated by cem ent ing­
a disc with a center hole or
aperture drilled to a diameter

Table 1. Linear scale meter readings for corresponding
resistance values placed across P1 terminals 2 and 3.

Calibrat ing th e Light Prob e

Since the photocells vary
con side rably (even within th e
same manufacturer' s type) as
to the ef fect t hey will have in
thi s particular ap plication , it
was necessary in designing my
system to per mit or require
apert ure reduct ion in all cases
to permit pro per and co n­
sistent calibration of th e
inst rument.

The procedure used to
ca librate the probe requires
the followi ng equipment : a
co ntro lled light source (use
your enla rger), an accurate
standard exp osur e met er , and
a n acc u rate "ohmmeter"
(range to over 100 megoh ms).

To begin , arrange th e top
of the probe at the exac t level
a long with th e exposure
meter facing th e projected
light source . The ex posure
meter sho uld be in the " di­
rect " or " unshaded mode" if
it has these o pt ions. Ad just
the ASA setting on th e expo­
sure mete r to 100. Adju st th e
projected light level (at least
1.5 ft. fro m the mete r) using
the enlarger lens ap erture
adjust ment unt il t he " F sto p"
ind icatio n is 5 for 1 second
ex posure .

With th e "oh mmeter" or
resistan ce measuri ng device
co nnected to th e end of the
pro be cable leads (shield and

r·

4 ~1I6 I n ~~
. / SH ","CING 015C

:----------j--i--':.-,.-'"~/e;_.

~ J L
------!- Cl A '"l X~HN (lLL

L - - - - - ,-"'-. ,-r ---.J''-..L.J''- .--l If'
3i~ ,,,.
5"~:~OC[ 5.Z£5

allot' ''' a4 "
CA8Ll
5 j •. l£ NGTH

U5 £ ,AN _
XlR - ] -" ,
'O....ECTOR

Fig. 3. Easel probe.

X L R·3-11c co rd end-ty pe face. The top of the probe
con nector. Epoxy cement can now be painted white to
and filler suc h as " Duro with in 14" of th e cell.
Epo xe #200 H" manu factured Th e Cann on XL3 -11c can
by Woodhill Chemical Sales now be attached to cable end .
Corporation , Cleveland, Ohio , Con nect the shield to pins 1
is used for f illing and sea ling and 2, and the cente r co nduc­
the unit. I chose th e Clairex to r to pin 3. Since the probe
905 HN light ce ll (after I had is not wired perman ently to
con ducted tests on many of the electronics unit , more
their types) because of its low than one probe may be pre­
"res idu a l " characterist ics, pared for use with the instru-
especially at t he ext remely men! wi th flex ible a pplica-
low light levels used on most tions.
photo gra phic sensit ive papers.
Th e sensitiv ity of the cell,
alo ng wit h its small ce ll aper­
ture, makes it very co mple­
ment ary to th e f inal cali­
brated pro be . In constructi ng
th e probe, t he case is grooved
out th ro ugh the cente r of the
en ti re len gth , dee p and wide
enough so that the Belden
type 8411 shielded cable will
embed clear of the bottom
probe su rface . The photocell
is mounted by insert ion fro m
the bottom of the case
thro ugh a 5/ 16 " hole drilled
to within 1/8 " of the top of
probe case (where the hole
con t in ues th rou gh the to p at
3/16" diame ter). After the
cell has been position ed and
set , t he two leads are co n­
nected to the shielde d cable
and soldered lightl y (one cen­
ter conductor, th e o the r the
shield ). Th e small splices a re
then taped with plast ic tape.
Press th e splices and cable
into the groove channel, and
then fill t he entire groove
channel with the epoxy
cement. After over-filling the
groo ve with epoxy cover, case
the bottom with ma sking
tape to prevent epoxy fro m
seeping o ut (unt il it is set , in
about 5 hours). After the
epo xy has h ardened, the
mask ing tape can be remo ved
and th e case sanded dow n on
th e bottom to a finished su r-
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The Dc Amp lifier Circu it

As wit h most tra nsistors, I
find t hat great variat ions exist
betwee n the same manufac­
turer 's type s. The industr ial
grades vary more so, and for
convenience and economy I

Fig. 6. Divider and Ref. card.

care is no t t aken to use mate ­
rials t hat will prevent leakage
in t he c ircuit ry; spray t he
en tire ca rd and resisto r parts
with clear lacq uer under low
h um idity condi t ions aft er
co nst ruction and cal ibrat ion.
I use several resistor s in series
to acqui re most of the
"total" values specified in
this ci rcu it , usually no t ex­
cee ding 22 megoh ms each in
value. Also , th is provides
great flexibil it y in arriving at
the exact total value in each
leg of the circuit. This por­
tion of t he elect ro nics pro ­
vides us wit h th e very broad
ranges and tfre-enique meter
scale show n. The divider ca rd
pr ovides calibrat io n refer­
enc es for the th ree ran ges of
t his instr ument. By designing
the instrument so that the
mete r ph ysical scale (full
sca le) is a pp ro xima tel y on e
t hird of the theoretical full
scale, t he meter movem ent is
the greatest fo r the smalle st
amount of input change, t hus
pro viding an inst rument with
greater accu racy in each scale
ran ge .

In so lder ing the resistor s
on t he divider card, coo ling
time must be allowed before
th e to ta l resist ance value can
be f inally accepted fo r each
circuit branch leg. A Key­
stone circuit board an d Key­
ston e 1562-2 connec ting
termin als are used in the
mo de l shown here.

o~
(

The Elect ro nics Amplifier
System

Th e elect ronics system
consists of a divider card and
de amplifier. The divide r card
is very crit ical, but circuit­
wise very simple . Working
with such high resistan ce
values pr esents p roblems '" if"

0·5 0.6
0.2

5 6

.14 15

o'
os 06

,1 0 .2

• S 6

), " is

SCA LES L. M , & H ' LINEAR
LIGHT UNITS

S C AL E S l . M, &H: LI N EAR
LI GH T UNITS

Fig. 7.

ing pro be sho uld be app ro xi­
mate ly 75°F . If lacquer is
used for final shading, the
calibrati on should be chec ked
several hours late r for pos­
sib le dri ft. The Clairex cell
face is glass, and if reasonable
care is ta ken, t he black lac­
quer may be scraped off with ­
o ut d amaging the cell face.

PHOTOGR AP HIC LIGHT METE R 73 -1

PH OTOGRAPH IC LI GHT METER 73 ·1

Fig. 5.

centered over the photosensi­
t ive cell. Aft er the cement is
set, the cal ibr at ion shou ld be
rechecked . If the resistance
falls sho rt o f 6.4 megohms, a
slight addit ional amo un t of
shading can be accomplished
by small pen and blac k
lacquer. Th e temperatu re in
the room a rea wh ile calibrat -
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RTTY Can Be Easy!
Have You Wondered . ..

What Owning a RTTY Station Would be Like?
Have You Thought . ..

About Finding Out but Didn't Know Who to Ask?

ASK THE GUYS AT HAL!
Our sa les and service s taff will be happy to ass ist you
in your choice of RlTY equ ipment, answer questions
about RTTY, a nd provide assista nce if problems do
Mise. In addition, all HAL amate ur RTTY equipment
manuals can be purchased for $10.00 each for an
advance look (applicable to future purchase of that
un it) .

Answers to common RlTY q uestions are featu red
in the center -fold of our new a mate ur radio catalog.
Such quest ions as "What do Ineed?': "How do I hook
it up?", and "What freq uen cies do I use?" are dis­
cussed. Technical points co ncern ing RTTY pulses,
FSK and AFSK, and high-tones vs low-tones are
covered .

Write today for HAL'S new catalog and RTlY' guide and disco ver how much fun RTTY can be .

Em] HAL COMMUNICATI ONS CORP.
Box 365 -
Ur bana . Il linois 61801 rr2J1mQ)
217·367-7373 _ ..,...,........ .._.••.

For o ur European customers
see HAL eq uipme nt at:

RKhwr & Co; H"nnowr
IE .C. lntereko : Brssore
Pnrne tek Sy~ l ems ; Hdnd en. Swede n
Rad-o S hdck of l(J nd" n H6
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Fig. 8. Electronics card.

Now set the function switch
to the "M EASURE " position ,
and th e " RANG E" switch to
th e "LOW" range posit ion.
Th e m e t er sho uld read
full scal e on " LOW" range.
Now , set the " RANG E"
switch to " ME DIUM." The
meter should read half scale
exactly . No te th at there is a
tr ue linear scale on the meter
face. On this sca le, mid -scale
wo uld be "5."

If th e fo rego ing proced ure
ind icates meter calibr ation
does not mee t the specifica­
tions, the problem can be in
two different a reas . If th e low
range sca le does no t meet
requirements, the problem
lies in the de amplif ier gain
and R11 may be adj uste d
ei the r way to bring the
" LOW" sca le in. On ce the
" LOW" sca le meets requ ire­
ments, th e "MED IUM" scale
is adjusted in the meter series
an d sh unt resista nce ci rcu it
for the "ME D" range swit ch
positio n. The divider card ci r­
cuit remains th e same fo r the
" L OW" and " MEDIUM"
ranges. Th e d ivider car d cir­
c u i t s wi tc hes when the
" RANGE" switch is set in the
" HIGH" range position.

Since pre cise calibrat ion
proced ures can beco me rath er
length y in d iscussion , it is
assu med that anyone bui lding
th is device is already suff i­
cie ntly advanced in meters
and de amplifiers to proceed
with the bas ic ci rcuit sche­
matic I provide here and
un dersta nd t he accom pa nying
tab le.

Th e ex act me te r scale
readings. versus inp ut te rminal
resistance values will provide
you with the necessary info r­
mat ion to attain t he end
result in fin al and co rrect
calibrat io n . A 40 micro ­
am pere movem ent (Sim pson

shown h ere) allows fo r mo re
latitude in final calibrat ion,
but more damping is had by
u sing t he more sensit ive
movem ent. I have ru n tests
using a meter movement with
a fu ll sca le deflect ion sensi-

• t ivity of 5,000 Ohms per volt.
Lo w e r se n sit ivity me ters
don 't have t he ex treme dam p-

By using th e " act ual"
meter sca le illust rated here
with t he Simpson Model #29
4" me ter, the meter ci rcuit is
properly functio na l when th e
foll owing te st procedu re is
appli ed:

With the light probe dis­
connec ted fro m Pl (f ro nt
panel), connect a resistance
of e xactly 35 megohms to
pins 2 and 3 of the fro nt
p a n e l c on n e c tor . Ne x t
" ZE RO" adj us t th e meter
sca le with fu nctio n swit ch in
the " ZERO AD)" posit ion .

Fig. 9. Circuit schematic.

Fi nal Calibrat ion of t he
Inst ru ment

~------6 l" '. -------11 k[YSTO~ E
1- ~. '~2 2 r r ....

the d ivide r ca rd, t he sys tem is
quite self-com pensating.

The model which I sh ow
h e r e inc l udes Wa ldom
" mole x " co nnecto rs. T his
do es per mit rem oving the
divide r card fro m cir cuit fo r
testi ng purpose s o r replacing
wit h spa re. Another reason
for using th e connectors wa s
for cha nging to divider cards
for use wit h other ligh t pro be
devices.

:= t
:: ~~

'-- ------------ -'-----'-

spe cify "experimenta l" line
t ransisto rs, GE FET N-chan­
ne1, and GE 21 type in the
fi nal differe nt ia l de amp lifier
o ut put stage. If the t wo tra n­
sistors in the output-d iffe ren­
tia l ci rcuit are sea led closely
in a commo n e poxy case,
better ca librat ion a nd less
dr ift can be had. Using lo w
lea kage, wafer-ty pe switches
is a mu st in this device. T he
switch ing circu it provided
here allows a co nsta nt check
on the 22.5 vo lt batter y
supply. When the 4 .5 vo lt
battery falls be low ope ra­
tiona l limits. fu ll scale adjust­
ment ca nnot be a tt a ined.
Included in t he swit ch ing
syste m, I provided a quick
"full scale " and " ze ro " ad­
just ment test posit ion . After
ru nnin g ma ny test s under
varying te mpe rat ure co nd i­
t ions, a slight recallbration
check was some t imes neces­
sa ry ; however, d ue to t he
" ba lance" leg arrangement in
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Fig. 10. Front panel.
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Fig. l l, Top view o f chassis.
ing and don't requir e "tap­
pin g" t he meter hou sing to
estab lish t he correct meter
readi ng.

Go ing over the calibr at ion
pro cedu re br iefly, we have
t hre e separate sect io nal con­
side rations in th is device : (1)
the meter d ivider card, which
provides th e inherent scale
characteristics; (2) th e de
amplifie r, which pro vides th e
overall gain to drive the meter
movement ; and (3) th e mete r
"d ropping" and calibratio n
circ uit, whic h also is inc lud ed
in switching bet ween the
" LOW " and " MEDIUM"
ranges.

An actual "cutout " meter
scal e whic h I pro vide in th is
art icle may be used by cut­
t ing it out and ce menti ng it
to th e meter face of the
Sim pson mo del 29 meter. A
la rger illustration is shown, if
a different basic meter move­
ment is t o be selected. I
direct your attention to the 4
different scales on t he mete r.
The three scales, " LOW,"
" MEDIUM," and "HIGH,"
are actual linear light level
units, whe re the true met er
linear sca le is divided into 10
parts. This is universal and
can be ap plied with accuracy
in t he original meter circuit
calibra tion. It can be used
alon e if desired, so long as we
have a refere nce point in our
act ual photographic prin ting.
Th e light linear scale, how­
ever , is mu ch mo re useful
whe n, fo r instance , we wish
to doub le or divide our expo­
sure ti me by half , et c. Here,
the re is no guessing .

Using th e Inst rum ent

Th e instr umen t may be
used in black and white or

color photo print ing work .
Th e im portant feature on my
inst ru ment is t he small aper­
tur e in th e meter pro be and
the large mete r movement fo r
a sm all change in enlarger
projected ligh t intensi ty . In
any case, a "test print " must
be run off to esta blish a
reference poi nt in makin g
subsequent p rints . The refer­
ence point, of course, applies
to one specific paper ty pe
and emu lsion grou p . In the
paper alone we have at leas t
thre e variables to co nsider :
p aper e mulsion sensit ivity
guide number, cont rast cur ve,
an d emulsion age .

In u sing t he print ing
meter , se t t he probe under a
good reference spo t right on

the easel. Where peopl e are
included in th e picture, the
best spo t to make all ex po ­
sure measurements is on the
o pen skin area such as t he
face . The arms or han ds make
an exce llent place to take all
readings. When ma king very
small enlargements, it is very
imp ortant here th at the aper­
t ure or opening on the light
pro be only include the sk in
or flesh area. If oth er picture
part s are included, th e read­
ings will cause great expos ure
er ro r. I designed th is inst ru­
men t to solve th is -one co m­
mon probl em . I no ted more
errors o n smaller enlarge-

Fig. 12.

ments than la rger ones with
seve ral " beginners " who have
used my instr ument. If we
ha d a co nstant "grey" refer­
ence area incl uded o n all
negatives, it wou ld be a per­
fect sit uat ion ; however , many
pictures don't even include a
person fo r reference. In this
case we may choose to use a
sky area as a ste ady reference
po in t, or a backdro p. In co lor
photograph y the ex posure is

·much mo re cr it ical th an black
and whi te work. It was in
doing co lor that.....J ran into
probl em s wit h o ther light
measuring instruments an d
finally became involved in the
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Note: Th e divider card includes R23a , R23 b , R24a , R 24 b , R 38, R39,
a nd R40. (Mult ip le resi sta nce u nit positions are provided a s required t o
a rr ive at t he precise val ue fo r each " R".1

Trans isto rs

Co n nectors (Opt io nal)
Connecto r A Wald a m (Mctexl package # 1625
Connector B Wald o m (Mo lex) package # 16 25
Co nnecto r C Wald om (Mo lex ) pac kage # 1625
Co nn ector 0 Wald om (Mol e xl pac kage # 1649
Con nector E Waldo m (Molexl pac kage # 1649

DPDT to ggle sw it ch
5 po le (5 posi t io n) wafer, use Centr ata b PA 2028 o r equiv .
5 po le (3 po sition) w afer . use Ce nneta b PA 2 028 or equiv.

G.E. type FET 1
G. E. ty pe G E 21 (Sylvan ia ty pe ECG 129 )
G .E. type GE 2 1 (Sylvan ia ty pe ECG 129)
G.E . type GE 21 (Sy lvan ia type ECG 129)

design of my prin ting meter .
I won 't attempt to go into

detail on prin ting color , but
here, as in black and whit e,
reference poi nts such as flesh
ton es of persons are best . In
co lor, I have found that a
solid black area in the picture
is a very goo d reference point
once it has been esta blished.
Neutral o r grey areas are very
good . In additio n to exposure
and tim e, we have another
problem in printing co lor
f rom complemen tary color
system negatives. Choice of
proper light f iltrat ion is a
very critical ope rat io n in
color printin g. Once we have
estab lished proper filte r co lor
balance, the last ste p is to
arrive at the exact exposure
for a selected exposure time .

Eastman Kod ak Ektaprint
3 resin-coated bac k paper
includes on each package t he
emulsi on num ber, the refe r­
en~ce color filtration compen­
sat ion in ye llow and magenta,
and the emulsion sensitivity
(spee d) guide number. As an
exam ple: Choose 10 seco nds
as the exposure time on your
tim er. Now;"keep it th ere.
Select a pictu re color negat ive
with a facial area in it. Turn
the print ing meter on and,
hav ing calibrated it for
"Z E R O " and " FU L L
SCALE," set th e inst rument
to the "MEAS URE" position .
Pl ace the probe cell aper ture
on the easel to include only
the facial area. Adj ust the
enlarger lens aperture so that
the read ing on the print ing
mete r "ME DIUM" scale is
approximately .17 to .20
printing un its . It will be
fo und tha t this will be a good
start ing o r referen ce point. It
isn' t my intent ion to go into
co lor print ing methods here,
bu t with experience my
instr umen t will save you t ime
and money . The development
of this printing meter is the
resu lt of long-time ex perience
in the co lor f ield rather than
just the need of a beginner. It
is for this reason that I can
say that it will serve yo u very
well, whether you are a begin­
ner or aprofe ssiona l.

I have been asked the
quest ion, " Why batte ries?"

ca librat ion )

not to exceed

no t t o exceed 22 m eg .)

12 PRT
12 PR T

4 PRT
8 PAT
8 PAT

up to 6 resis tors , each
up to 3 resisto rs )
up to 3 resisto rs)

(use
(use
Iuse

(com binat ion o f up to 6 resist o rs each
22 me gohms)

(sa me as a bov e no te )
(see above note )
(see abo ve not e for R23al

l' W
% W
l' W
(no )
/S W
l' W
l' W
(no )
Y:, W

l' W
(no)
(no !
y" W

l' W
YiW
(no)
%W
%W
l' W

Jl,:W
Jl,:W
Jl,: W
l' W
l' W
l' W
%W
% W
% W
Linea r t aper potentiometer (ze ro ad ju st>
% W (st rapped pa ra llel wit h ap p rox. 47 0k on f inal
l' W
l' W
Jl,: W
% W
l'W
l' W
% W
l' W
l' W
Linear ta p er po tentiometer (fu ll sca le adj ust )
Jl,: W
% W

Ohms
Ohms
Ohms

Oh ms
Ohm s
Ohms

Ohms
Oh ms

Ohm s
Ohms
Oh ms

Oh ms
Ohms
Oh ms

Ohms
Oh m s
Ohm s
Oh ms
Ohms
Ohm s
Ohm s
Oh ms
Oh m s
Ohms
Oh ms
Oh m s
Ohms
Oh ms
Ohms
Oh ms
Oh m s
Ohms
Ohms
Ohms
Ohms
Ohms
Ohm s

Hard wa re
Zene r d iode , 2 0 volt s
Meter, Sim pson Model 29,50 m ic roam p , 4 % inc h fac e .
Can no n XL ·3 M chassis m ount con nector
Cannon XL·3 F Co rd end ty pe con nec tor (pro be ca b le)
Probe eleme nt. Ctair ex ty pe 905 HN
Batte ry. Eve ready ty pe 763. 22 .5 volt s
Ba ttery . Everea dy typ e 781 , 4.5 volt s
Main electro nic s boa rd , Key st one, cut to 4 3 /8 " by 6 3 /4 "
Divider card, Keysto ne , cut to 4 3/4" bv 3 3 /8"
Zen er d iod e , 18 vo lts 1 W

35 meg
7 .5 meg
500k

10 0 k
2200
l OO k

95 m eg
50 meg
50 meg

910
1200

4700
39 00
4700

6800
47k
6800
47k
4700
270 k
lO Ok
100 k
68k
lOOk
390k
8200
5600
47k
5600
12k
56k
22k
10 meg
1 meg
l OOk
l 8 0 k
95 meg

R23b
R24a
R24b
R25
R26
R27
R28
A29
A30
A31
R32
A33
A34
A35
A36
A37
A38
A39
R40

Resistor s & Potentiometers

Sw it ches
SW l
SW2
SW3

Rl
R2
R3
R4
R5
R6
R7
R8
R9
Rl0
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R2 3a

Other It ems &
Z l
Ml
PI
P2
LDAl
81
82
eaed
eaed
Z2

0 1
Q2
03
04
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Fig. 13. Light level 1'5. linear me ter scale.
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electrical influences. Again ,
the pro be and the ma in
instrume nt in one case are
separate units. Th us the in­
st rument has many applica­
tio ns because it is flexible. All
the part s shown in t h is pro j­
ect are simple , and familiar to
all rad io me n . My last figures
on the cost of the en ti re un it
using the best meter mo ve­
me nt and the co nnectors with
all t he tr immings came to
approx imately $150.00 . This
includ ed the case and solid
steel panel rea dy to go , •

Well, here too from ex peri­
ence, the ty pe of fl oor, hu­
midit y, and power dist ribu­
tion system in your area will
c a use great variat ions in
ex te rnal effects u pon th e
inst rumen t if it were co mmon
with a co mmercial power ac
su p pl y line. Longi tudinal
balance variations are avoided
by the use of self-con ta ined
batteries. My syste m operates
at ext remely high input resis­
tance values and, while it is
advantageous inst rument wise ,
it is vulnerable t o external

oC.

CIRCUIT BOARDS
• REPEATE R CONTROL
• COMPUTER PROJECTS
• SENSITIZED BLANKS
• NEGATIVES/POSITIVES
• PROTO-TYPE BOARDS
• PARTS KIT
• CUSTOM ETCH /DRI LL
We can supply many of th e
items you need to make a p-c
board. Send SASE + 25 cents
for catalog.

O~--------O

Stafford S50

Electronic Service and Develop ment
427 S. Benbow Rd.

Greensboro, NC 27401
919-274-9917 DAY/NITE

PARTS BONANZA
BC-191/ BC-375 TRANS MITIER

TUNING UNITS
We have these Plug-In
Tuners available once
again - as an excellent
source 01 hard-to-nne
radio parts! Each in­
cludes a 2% " Vernier

Dial; a right angle Drive; three 100 Watt Variable
Capacitors (except .,JU-26); Mica Capacitors; Coils;
ceramic Band Switches; and more. All are unused.
listing 01 parts for each available with SASE.
9 x 17 x 7W ' ; Sh. WI. : l B lbs.
T~5B . 1500-3000 Khz: $129S. TU-6B, 3000· 4500: $1215
TU·7B, 4500-6200: $99S • TU-l 0B. 10000· 12500: $915
TU·26B, 200-500: SB9S. ALL Prices F,D.B., Lima. On.

VOLTMETER - VLF REC EIVER
ME-71C/ FCC AUD,IO LEVEL METE"R_useable as a
Vl F Receiver covering 20 Khz to SOO Khz with your
tuned preamp. Input sensitivity - 70 10 + 42 DBM
indicated on 3V2" rd. meter: l Oa Khz Calibrator. 17 x
9 x 14" . Sh. Wt.: 40 los. Used, reparable: S50" ­
Chet ked;.S79SG - Partial reproduction 01Manual: $754 .

Use your· VISA, BAC or Masler Charge card!
Send for our FREE Surplus Electronics Catalog WS-78

Address Dept. 73 • Phone: 419/ 227-6573

CALL BOB BROWNWM HAA
FORSPECIAL QUOTE

615-764-0831 or 968-53~3

1315 BtUFF CITY HWY., BRISTOt. TN. 37620

'X!~Jk c!ecteclllcJ Pile.
Quafily Electr onits Department Store R2l

n .

N.C.

KY .

WA ITE FOR
SPECIAL PRICES

UNN .

• fT-JOJE

YAES U HF SSB FT-101E
160 thru 10M 5799. 0 0 Retail

COMPLETE tiNES
TEMPO

KOK
HYGAIN

OENTRON
CUSHCRAFT

LARSEN

Authorized Dealer

CALL OR WRITE

FOR BEST DEAL

1465 WELLS STAT ION ROAD

MEM PHIS, TENN. 38108 .

PH (901) 683-9125-685-8461

Seee- 'X!CJe & Spence,;

c!ectt:CJtiCJ S39

DRAKE-ICDM-KENWDDD
REGENCY-TEMPO-DENTRON

RTTY
made
easy

State of the art design jealU l"e$ make lhe TU-17'O ideal lor HF
and VHF a UIO$I. rt opera lion at a n ulICNllet1\1l'dprq.

• SIZ'E:7 %··Wx3 ""Hx7Y;"O
• Proved HOi'll 5hift 3 sta'le active Iilter demodu lalor
• Li(lhled tu ninl;!mete r for eas y tuninl;!
• Current regulaled loo p keye , and power supp lv
• AUIOSlart wilh lhreshold cont ,ol and sol id slale relav
• Stable aud io Ire<luency shit! O$I;il l," o. produ ces phase

coher""1 sine wave looes .
• TIL compatible inputs ar>d .... IPUI$ I.... auxilb..., eQUipmenl
• HiIlh level outPUt IOf scope IUnino

TU-17'Olit.. .• 149 95
wired ..• S2 19.95

"UIII COIP. i V/S4 ' I
P.O. Box 976

To p e ko , Konsos 66601 [ "~.",:,:",. I
(913) 23 4 -0198 FS " -' '¥- _.Qi
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Sooner or later almost all And you don't have
ordinary ham antennas are to worry about radials
going to become victims of breaking off, becausethe
bad weather. 5705 doesn't have any.

But Shakespeare's But it does have seven
brand new line of two vertically polarized and
meter and HF antennas is phased 112 wave elements,
anything but ordinary. stacked in colinear array

We're new to the ham and providing an impres-
market, but we've been sive 10dB gain.
~ng~~~~~ ~~~~~
tary antennas for 26 years. tional style 5700 reflector

Andthose26yearshave that blocksout unwanted
taught us how to make a coverageand gives you an
ham antenna that'll take additional 2 dB gain in the
just about anything Mother opposite direction.
Nature can dish out. And here's another im-

Look at our 5705 om- portant pieceof informa-
nidirectional VHF base tion: the 5705 is pre-tuned
antenna, for example. at our factory to operate

Its radiating elements in all environments. So it'll
are non-ferrous brass and neverhave to be re-tuned.
copper, the finest practical Our full ham antenna
material available for con- line is featured in our new
ductivity and corrosion catalog:The Complete
resistance. Surrounding the '-- - ------- - - ,...-----,J Worksof Shakespeare. And
radiating elements and electrical components is a the catalog is yours. For free.
tough, flexible fiberglass shield. A shield that gives For additional informationjust write Shake-
the antenna the strength to withstand winds in speare, Electronics and Fiberglass Division, Depart-
excess of 120 miles-per-hour. ment C, Post Office Box 246, Columbia, South

The fiberglass keeps out rain, sleet and snow Carolina 29202.
too. So the antenna's radiation pattern won't Or call National SalesManager John Hughes,
change, no matter how bad the weather. (803) 779-5800 WA4EAU.
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KEN\NOOD

Store Hours
Mon . ~ Fri.

9 a.m.-5 p.m .
Sun .

1 p.m. • 6 p.m .

Yes!! Now we are authorized dealers for

We also carry:

Yaesu • Drake. ICOM • Dentron • HyGain • Wilson. Ten -Tee'

Tempo. Swan. Standard. KLM • Larsen. Cushcraft

Newtronics (Hustler) • B & W • CDE • Shure. NYE

Pipo • Beldon and others.

1. Cred it ca rds Welcome (exce pt "cas h d ea ls")
2. Tra d es invite d .
3. Fast - to yo ur door - d e live ry via UPS.
4. Large inventory of ma jor li nes - most items are in stock NOW!

5. Se nd fo r our free catalog .
6 . Cost of telephon e ca lls will be d educted from you r ord er.
7. We're " b u rn ing " to make Hot Deals at A.R.S.O.N ., Inc.

Call us and see why if you're not buying from us.
We're Losin' and You're Lesin.

mlteur R.dio Supply of Nlshville, 1m:..- .-.... --- _.
615 South Gallatin Road. Madison, Tennessee 37115 Phone (615) 868-4956

We Guarantee...
she w on't a nswer your p ho ne ca ll (as nice as t hat might
b e!) But w e do gua rantee eve ry p hone call a nd letter
will b e ha nd led by a n active, Licensed Ham w ith yea rs of
expenence .

Ray WB4DXH Pudge W4LTX Jim WA4CDX Bill WD4LGF
To g e t he r we ha ve more than 50 yea rs expe rie nce in Ha m Rad io .

NOW! The same policies and products in Atlanta .. ..
Cal K4JSR Lee WA4HUG Jerry WB4VPJ

mateur Radio Supply of North Atlanta, Inc.
• _ ._•••.• •• A40

Pinet ree Plaza Shopping Cente r • 5269-6 Buford Highway, Doraville, GA 30340 • (405) 455-1n 1

NASHVILLE 615-868-4956 ATLANTA 404-455-1771
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Micoder" Magic
improve it with easy mods

I have made three cha nges
o n m y He a th k lt"

HW-2036 transceiver and the
MlcoderT HD-1 982 I use
with it. The first two changes
go togeth er. The y were in­
st igated by my dislike of the
nine-volt transistor battery.
The third change is st rict ly an
enhancement for ease of
ope rat ion and to keep back­
ground noise from in terfe ring
with the to ne while using the
Micoder.

Following are the steps to
use for the change that must
be made to the Micoder to
eliminate th e 9-volt batt ery

BLACK
CABlE WIRE

O I,. F CAP.

and o btain the 9-vo lt supp ly
fro m the HW-2036.

1. Remove the 9 V bat­
tery wire fro m switch ter­
minal SW1 01-6.

2. Remove the negat ive 9
V battery wire fro m the two­
lug grou nd terminal.

3. Remo ve the black cable
wire from the two-lug ground
term inal. This wire will be
used to carry the 9 V fro m
the HW-2036 to th e Micoder.

4 . Remove the orange
wire fro m switch terminal
S1V101-4 and reco nnect it to
switch terminal SW1 01-5_

TO II.I V 0 "1 "'CO
" B" TE RMI" Al

9 . IV Z E "lE A OlOOE

56 Otl M. ' 'It RE S ISTOR

5. Connect a 0. 1 uF d isk '. ground moun t ing st rap and
capacitor from switch ter- secure it to the lo nger side of
minal SW101-5 to the two-lug the vco assembly so that the
ground switch. terminal lug is under the vco

6. Conn ect the black box . Use solder (see page 108
cable wire to switch terminal- - o f th e HW-2036 assembly
SW101-5_ instructions). The termi nal

7. To improve oscillator should be mounted between
stability, add two 0.0 1 uF the EB and EA solder lugs
capacitors. One shou ld go (see Fig. 2).
from IC102, terminal 5, to 2:- Assemble the capacitor,
gro und ; th e other from resistor, and zener d iode to
IC101 , terminalS, to groun d. the three-lug terminal. Make

Fig. 1 sho ws the details. sure the zener diode po larity
This completes the Micoder is cor rect.
change. A companion change 3. Remove the Micod er
must also be made in the blac k cable wire from lug AT,
HW-2036, as follows: terminal 2, and co nnect it to

1. Use a three-lug terminal the new three-lug termi nal 1.
with a center terminal ground 4. Run a wire from the
s up port. Str a ighten the vco B terminal (11.1 V dc)

I Ll VDC
...co " !I"

9. 1 V
ZE NER

Fig. 3. Fig. 4.
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CONTROL CIRCUIT

SWIOI,

Parts list

2 O.1-u F disk
2 O.01 -uF disk
1 56-O hm, t -wan resistor
1 9.1-vo lt , l -Watt zener
1 3-te rm inal co nnecto r
1 6-inch hookup wire, insu lated
1 c ircu it board, approximately 29 x 45 mm
1 0 1 tr ansist or NP N 2N 2369
2 D1, D2 d iod e 1N002
1 R1 1000-0 hm, 'h.-Watt res istor
1 lOG-uF 25-V de capacito r

MICODER™
MODEL HD -1962

Fig. 5.

R II9
3300

NEW 80ARDr --- - - - - - - - -- - - - - - ,
1 '

I '
I I

0 1 02 I
1----- - --'-( r-lPr-l 1r-l4 002 I

2N2 369 I

I
1
I

I IL 2 .J

@--
I
I,
0-

I
I__ __ _ _ __ _ _ _ _ _ _ .J

active. it turns o n the Q1
transistor, act ivat ing the co n­
tro l circu it. That tu rns o n the
tra nsmitter. Capac ito r C1 will
discharge via R1, a 1k Oh m
resisto r, and through the
base-to-emitter path of 01
when 0 1 is turned off. Th is
will keep 0 1 on for a second
or 50. Diode D2 will protect
the 0 1 transistor if the
co ntro l circuit goes directl y
to a relay co il. II

- - - - - - ---- - -...,
cmcvrr BOARD I

D DRG

and connect it to the new
three-lug terminal 3_

Th at co mpletes the el imin­
atio n of the 9-volt battery.

The third mod ificati on I
made activates the push-to­
ta lk when the encoder key­
board buttons are pushed (see
Fig. 5). The R-C delay will
keep the transm itter on while
s te p p ing fr om keyboard
button to button. T he PTT
switch activa tor will no t have
to be squeezed. Th is will keep
the microphone inactive so
that backgroun d noise will
not interfere with the tones.
This mod ificat ion can be
accomplished only if the
9-volt batt ery has been re­
moved . Th e circuit boar d will
occupy its space. The new
board fi ts between the micro­
pho ne and the circuit board
suppor t posts. Secure the new
board to the battery cushions
o n the lower case.

Diode D1 allows the 100
uF capacitor to charge when
0101 is active and blocks the
100 u F capacitor when it
isn' t act ive. When Q1 is

K13

trunk
$11.95

magnetic
$19.95

You can't go wrong
witha Mobile 2.
With 5/8 wave ready. all we left ou t
was a high price.

Now available in both 5/8 and 1/4
wavelengths~ the Mobile 2 antennas are
great for 2 meters , 220 MHz or 440 MHz
band s.

The original Mobile 2 mounts to your
trunk lid . The Mobile 2 magnetic grabs
on almost anywhere, and stays put. Even
when passing big trucks .

Both antennas come with all cable,
. connectors a nd hardware in one package .

Either way, you can't go wronq with a
Kantronics Mobile 2.

IItlK ANT R O N IC S
The Lightweight Champs.

1202 East 23rd Street
Lawrence, Kansas 66044 Phone: 913·842-7745
We accept Visa, Master Charge, check and money orders.

LIDWD6ESWW6GUX

L-TRONICS5546 Cat hedra l Oaks Rd.,
Ama teur Dept .
Santa Barbara, CA 93111

We have a portabl e direct ion finder that REALLY works-on
AM, FM, pulsed signals and random noise! Unique left-right
DF allows you to take accurate bearings even on short bursts,
with no 180 0 ambigu ity. Its 3 dB antenna gain and .06 uV
typical DF sen sitivity allow t his crystal-controlled unit to hear
and positively tra ck a weak signal at very long ranges- while
built-in RF gain control with 120 dB range permits DF to
with in a few feet of th e t ransmitter.

The OF is batte ry-powered, can be used wit h accessory
antennas, and is 12124V for use in vehicles or aircraft. Th is is a
factory-built, guaranteed unit -not a kit . It has been successfu l
in locatin g malicious interference, as well as hidden trans­
mitters in "Tvhunts." ELTs, and noise sources in RFI
situati ons.
Prices start at under $1 75. Write or call for info rmat ion on ou r
complete line of portable, airborne, vehicle, and fixed OF
systems.
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HEAVY DUTY REPLACEMENT TRANSFORMERS '

CUSTOM TRA NSFORMERS

racllo&

.upply

co... l nc.

FRECK
38 -40 Biltmore Ave. F3

Asheville, N C 28801
PHONE : (704) 252-8000

WANT TO TRADE
GRADE? Call us

W4WL c. """1 VISA W4VOV
L:' ~

UP­
for best

quote. Large assortment of
clean used equipment on hand.

50th Year Serving Amateu rs

IN
STOCK,

064007 Fort Blvd.• EI Paso. Texas 7 9930
Teleph o ne (915) 566 -53 65 or (915) 7 5 1-48 56

Colli ns 305 -1 Plate Transformer $165.00
Collins 5 16F -2 Po _ , T" nsfOl" me r 95.00
Hunler 20008 Pla le Trans fo , me. •• • • • • • • • •• •• . . . . . .. . 125.00
ETa A·77 0 Plat a Trans for mer . . . • •. • • • • • • • • • • • • •• 125.00
Henry 2K Plate T••"" fo, me. .... . . . . . . . • . . 140.00
Henry 2K-2 PI"t8 T•• nslormer ... . . . . • • • • • • . . 165 .00
Henry 2 K-2A Pl.'e Trans for me r . . 13 5.00
Henry 2 K-4 P lat e Transforme r . . . • •.• 165 .00
Hen ry 3 K·A Pla t e Tran"....""'. . . . . • • •. 165.00
Ha t h Mar au der HX·l 0 Transfo r mer . . . . . . . . . . 95.00
GonsetGSB-l00TOlnsformer .• •. . . . . . . . . . . . . . • • . . 95.00
National NCl·2OQOPow e, Transf or me r . . . . . . .. ..... . • • • . . . . . . .. • 12 5 .00
Gon,." GSB-201 Power T•• nnOfm... . . • .... . . . . . . . . . . . . • • • • 135.00

Peter W. Dahl Co.

SPEC IALS
P lat e X FMR . 4600 VA C @ 1.5A ICAS 23 0 V AC 60 H~ pri mary . WI. 60 LB • . •. $ 195.00
Plal e XFM R. 3500 VAC@ 1.0A ICA S 230 VAC 6 0 Hz primary. WI. 4 1 LB . ... 125 .00
Plate XFMR . 3000 VAC @0.7 A ICAS 115 /2 30 VAC 60 H~ prj . WI. 27 LB . .. 95 .00
P lale XFMR. 60 00 VCT @0.SACCS 11 5 / 230VAC60Hzpd . WI. 41 LB . . 135 .00
F1L XFM R. 7 .5 Ve T @21A CCS 117VAC 60 Hz primary Wt. 8 LB 29.95
FIL Ch oke b ilil a. wound 30 AMP RF F ilame nt Cho ke o n 1/2 x7 rod . • . .• • 8·95
DC Fi lte r Cho ke 8.0 Hy V 1.5 A DC • •••• .• . •• .• • .• . .• . • . . . 150.00
DC Swing ing Chok. : 30 Hy @I0 .15 A to 5 .0 Hy i> 1 .0 AOC . • 100.00
DC Filte r Capacilo rs 100 MFD@4OO(lVDC . . .• . . _. . . . • . • $ 75 .00

*A Il he a vy dut y replace m e n t transformers a re e lectrica lly super­
io r to o riginal ea uipmen t ts} , A ll transformers are manufactured
to rig id co m m e rc ial quality spec ifica t io n s and eac h carries a 24
month guaran tee!
Wri te t o da y for a free q uotation o n an y transfo rmer, Choke , or
saturable rea ctor.

2508 North Atlanta Road
Belmont Hills Center

Smyrna,
Georgia 30080
Phone (404) 432·8006

Call toll free 1-800-241-9961

Yaesu Ken wood
Mosley An t enna Vibrop lex keys
Cush-Craft B & W
Rohn-Tower Swan mete rs
C.D.E. Rotors Hustler
Shure Saxton
Wilson ARRL Books
M F J Call Books

TPL 2 Meter Amplifiers
Complete service f acilities

only
Authorized
Yaesu Dealer

North Georql a's__

S1 8

C-6500
Solid State, Synthesized Receiver

Covers Broadcas t Band From 0.5 to 30 mHz
The C-65OO is capable of receiving AM , CW, USB and
LSB. Synthesizer design affords unusual stability and
digital dial accuracy. Drift-cancelling 1st mixer injection
system provides 30 tunable ranges, covering the entire
broadcast band starting at 500 kilohertz through 30
megahertz, from a single to mHz crystal oscillator. This
ensures the frequency stability necessary for excellent SSB
reception. Operates from internal batteries or AC mains.

I ~~~~~~
Standard Communications Corp. - P.O. Box 92151, Los Angeles, CA 90009
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IHam Help __
I need a dial for a Nati onal

model HR07R rece iver, and
would also appreciate any in­
f o rma tion at a ll on H RO
receivers.

Paul A. Yurko WD9H XM
230 West 45th Avenue

Gary IN 46408

Greek ham s, am interes ted in
getting started on RTTY. We on­
ly know th e bas ics, and t he
Greek ma rket doesn't o ff er
mu ch from which to choose,
but we want to gi ve it a t ry. We
wa nt to hear from those who
wo uld be interested in getting
us st arted and offering us some

guidance . T hank you very
much,

Manos Dat kada kis SV1KB
PO Box 3751

Athens, Greece

I wo uld li ke to borr ow (for
copy and return) a program­
ming manual for a Tennelec
Memory Scan programmable
scanner. Or, if someone would
send me the fir st ten, or 5 0 , fre­
quenc ies and access codes
fro m each band, I could work up

a prog ram from there . I wo uld
also like to borr ow the service
manual so I can retune th e
scanner fo r two meters. \ wo uld
a lso l i k e a cop y o f t he
sc hematic for a mobi le power
supply, but the programming
instructions are most impo r­
tant as t he radi o is useless
without them.

Richard McSwain WH2AAA
601 E. Sunset Blvd.

NAS Guam
FPO San Francisco 96637

HIGH PERFORMANCE UHF CONVERTER

FOR OSCAR
M odel C-432A [408) 55995

POSITIVE TOUCH(KEYS DEPRESS) • MOBILE . HANDHElD
POSITIVE MOUNT • NO ponED PARTS (SERVICEABLE)
MIl. SPEC. COMPONENTS • NOAFI • SElFCONTAINEO
XTAL CONTROLLED • LEVEl ADJUSTMENT FROM FRONT
Suppl ied w it h: In struc tions, sc hem at ic , temp late . herd ­
wa re. Operati ng Vo ltag e :4.5· 60 V. PP-IA.designed for
Sta ndard Commun icat io ns Hand held s.

(Cali fo rn Ia reSid ent s add 6% sales tall .1
PP-l = S 5 5 .00. PP·2::::::S58.00. P P-1A=S 58 .00
PP-1 M= S5 5 .00. P P-2M=S58.00. M series -Mob ile

PP -1K=S66.00. P P-2 K= S69 .00.
K·series = Self Contained Delay Relay
LETTERI NG O F UNIT S O PTIONAL

Avai lable ..1; Ham RadiO Cen le. (800 ) 325 ·3 63 6
De.....e' Colo.. CW Electt on,n (30 3) 89 3 ·5e25
Medl o' d. M il.. T"fts (6 17 ) 395 ·82 80
Lns Ang" les. H"n..... Rad,o . (2 13) 272 ·0 86 1
New York Crt . Ha,,, son 800 645 ·9 18 7

TROUBLE FREE TOUCH - TONE ENCODER
fr:,

~2.5~

I ow n a Heathkit HW-104 and
wo uld like to add RIT. Can
someone who has added this
modif icati on send me informa­
tion or make reference to an ar­
ti cl e already published?

Dan Atchison N3N D
112 Sco tland Dr.

Newark DE 19702

I am looking for a meter for a
Ut ica 650 six meter transceiver.
I wi l l pay for shipping .

Don W. Sartin WB3JYJ
10 Oak SI.

fnkerman PA 18640

I am in need of d iagrams and
co nversion help for a Gon set
G·151 FM Com mun icator . I
want to try to put it on 2 meters,
if possible, and with 2 chan­
nels. I would app reciate any
help.

Henry A. Simacek KGWJK
1600 Marion Rd. SE

Rocheste r MN 55901

V1

P1 u ~ S2.00 StH
NY r e ~. add ta.

T1B

'Ilnrr. K EV

$25.95
plus $1 ,SO s/h
NY res. add ta xC3S.50

• Converts 432 or 43 5 M Hz to 29 M Hz . (Be sure to speci fy the inp ut f requency yo u
want) . ._
.2 t uned RF stag es using lo w no ise J.FETS eliminates the need fo r a separate UHF
pre-amp
• Special RCA dual-gate MOSFET m ixer gives good conve rsi on gain and min imum
cross modulat ion
e H igh frequenc y quartz crysta l o sc il lato r and mult ipler stages use 1.2 GHz transist o rs
for maximum e f f ici ency . _ _ _
eConversi on gain is more than 20 dB (t ypicall y 25 dB) there fore assu ring you . 1
micro v ol t sen sit ivit y when used w it h an average communicat io ns receiver
• Just co nnect a sim p le tu rn stile antenna (see Nov" 7 7 o f 7 3 Magazine ) and a 12 volt s
DC po we r sou rce (o nly 30 m A requIred) and you' re rea d y to rece ive .
See o ur other p r oducts In t he lull p age ad 01 t he Jan . · 78 Iss ue or wr ite for (:olIta log shee t . For tm ­
mediat e sh ipment (:011 11 (I t 11 468-2720 Or m illl your o rder with payment p lu s S 1.00 for a ir mall to:

VA NGUARD LABS. 19 6-23 Jamaica A\lc•• Ho llis NY 11423

Features : CMOS Ek 'ct . " " ,,; K"y'"
• State-of-the-art CMOS circuit ry
• Self comp let ing do ts ..nd dasbes
• Dot and dash memory
• Iambic key ing wilh any squeeze padd le
. 5-50 WPM
• Speed. volume. tone cont rol s, side tone and speaker
• l o w cur rent drain CMOS·battery operat ion
• Delux e quar ter -inch jacks fo r keyi ng and out put
• Handsome eggshel l while base - woodgra in lap
• Compact lind po rt able - 1-7/8 x 4·1/4 x 6·1/4
• Grid block key ing
• Wir ed and tested - ful ly guaranteed - less batt ery

I, along w it h some o th er

Jack Norris KL71 PM
PO Box 321

Talkeetna AK 99676

I recentl y purchas ed a W9TO
va cuum tu b e ke yer at a
harnfest. The problem is that
the dots and dashes are th e
same lengt h. I would great ly ap­
prec iate a schematic diagram
or an y i nfo rmat io n on th is
keyer.1 am 13 years old and this
is my f irst keyer.

Dave Preschel WB1 FKO
20 Courtland Dr.

Shelt on CT 06484

I need the man ual or copy of
sa me for the Gonset Com­
munic ator III 6m with vto. I tso
wo uld like to know how to put
the Gonse t on FM. If any one
has what I need, I w ill g lad ly
pay for it.

I need sc hemat ic dia q.ams
fo r a Morrow 5BR·1 mohi le con ­
verter, a Go nse t mo..... el #;'1002
shortwave converter , ~ -..1 a
Gonset mod el #3037 2 r , ,1 ~ er

tun er. Any help would be ( ·1.t·
Iy appreci at ed.

Joe Turkai K8EKG
1234 COl, ern NW

Mass illon 0, ' '4646
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I Social Events__

PECATONICA IL
SEP10

The Rockford Hamfest '78
and Il li nois State ARRL Con­
vention wil l be held on Sunday ,
September 10, indoors at the
W innebago County Fa i r ­
grou nds, Pecatonica 1L. Prizes
inc lude a Tempo VHF One
transceiver, a Tempo FMH two­
meter HT, and a DenTron Jr.
Mon ltortv Ante nna Tu ner. Flea
ma rket tab les are ava ilab le.
Lotsof parking and campsites .
There will be speakers, forums,
displays, and ladies' programs.
Tickets are $1.50 in adva nce
and $2.00 at the gate. Talk-in on
01/61 or 52. For",!tetail s, contact
R.A .R.A. , PO Box 1744 ,
Rockford IL 61110. Please in­
clude a business-size SASE.

CHERRY HILL NJ
SEP 10

The South Je rse y Radi o
Associat ion ham fest wil l be
held on Sunday, September 10,
1978, rai n or shine, at the
El l isbur g Shop ping Center,

ELLETTSVILLE IN
SEP 10

The f irst annual Hoosier
Backyard Hamfes.t•.sponsored
by the WR9A FY repeater and
Community Broadcasting Cor­
porati on, wil l be held on Sun­
day, Septe mber 10, 1978, at the
Phoen ix Farm, State High way
46 at the western city limi ts of
El lettsvi lle, Ind iana, approx­
imately ni ne mi les west of
Blo om ing ton, Indiana. There
wi l l be lim ited indoor space fo r
no ncom merc ia l demonstra­
Uons, and a home brew con­
tes t. There wil l be acres of park­
ing space for t runk sales, with
limited overnight parking. Ac­
ti viti es begin at 8:00 am and
end at 4:00 pm. Adm iss ion is
$1.0 per person. Ch ildren
ur.der 12 are free . Talk-in on
147.78/.18 (tou chtoner 7) and
146.04/.64. For further info or
advance sales (SASE required),
contact CBC, 7391 W. Hwy 46,
Ellettsvi lle IN 47429.

WILKES-BARRE PA
SEP 10

The Broadcasters Amateur
Radio Club will hold its first an­
nual hamfest at the Boston
Store parkade, 30 South Frank­
li n St. , Wi lkes-Barre PA on Sun­
day, September 10, 1978. In ad­
dition to ham exhib its, there
also wil l be computer exhibits.
Int eres ted dea lers and in­
d iv iduals shou ld c o nta c t
Char les Baltimore, 62 South
Franklin St. , Wilkes-Barre PA
18703, (717)-823-3101 .

check- in on 146.52. For t ickets,
space reservat ion, and further
in format ion , send an SASE to
Clark Foltz W8UN, 122 West
Hobart Ave. , Find la y, Ohio
45840.

MONTGOM ERY AL
SEP 10

T he Cent ra l Alabama
Hamfest wil l be held Sunday,
September 10, 1978, in the new
Civic Center, Montgomery AL
There w il l be food se rvice;
prizes , air-condit ioned exhibit
areas , an indoor and outdoor
f lea market, and plenty of free
parking . Admission and reg is­
trat ion are free. For further in­
format ion, contact AI Erdman
W4CNQ, 3025 Pelzer Ave .,
Montgomery- AL 36109 (.
(205)-272-9130, or any amat eur
in the Montgomery area.

BUTLER PA
SEP 10

The Butler Cou nty Hamfest,
sponsored by t he Butler County
ARA, will be held on Sunday,
Septe mber 10, from 11 am to 4
pm at the Butler County Farm
Show Gro unds, adjacent to
Butler Roe Airport (with a paved
runway , for fly-ins) . Check-ins
on 147.901.30 and ·.52 simp lex .
Contact John K3HJH or Cliff
WB3CDA for more details.

FINDLAY OH
SEPT 10

The second largest hamfest
in Ohio , the 36th annual Fi ndlay
ham f es t , w i ll be he ld o n
September 10, 1978, rai n or
shine, at Riverside Park from 5
am to 5 pm. Watch for direc­
t ional signs. There will be free
parking, f ree reserved indoor
space (bring your own tables), a
massive swap and shop, and
lots of prizes. A 2 meter hunt
will be held at 1 pm and the
main prize drawing at 3 pm.
Tickets are $1.50 in advanc e, $2
at the door. Talk-in and prize

SOUTH DARTMOUTH MA
SEP 10

The So utheastern Massa­
chusetts Radio Assoc iation
wil l ho ld its annual Flea Market
Fest ival on Sunday, September
10, 1978, from 9:00 am to 5:00
pm at the Stackhouse Street
Fairgrounds, Sou th Dartmouth,
Massachusetts. Rain date is
September 17, 1978. There will
be prizes, games, displays,
ref reshments , and many other
act ivities. Admission is free .
Space is $5.00 in advance;
$8.00 at gate . Tab les are $3.00
in adva nce; $5.00 at gate. Talk­
in on 147.60/147.00 and 146.52.
For comp lete informat ion, con­
tact Bob WA1ZXG or Rocky
K1VJZ, S.E.M.A.R.A., PO Box
105, South Dartmouth MA
02748. For reservat ions : Atten­
t ion, Armand WB1BUG.

The program inclu des for ums ,
meetings, swap tables, corn­
mercia l exhibi ts , awards, and
pr izes. Talk-in on .25/.85 and
.52. For more info, write PO Box
1004, Melbourne FL 32901.

MELBOURNE FL
SEP 9-10

Th e thirteenth annua l
Melbourne, Florida, Hamfest,
sponsored by the Plat in um
Coast Amateur Radio Society,
will be held Satu rday and Sun­
day, September 9 and 10, 1978,
from 9:00 am to 5:00 pm each
day, in the a ir-cond itioned
Melbourne Civic Auditor ium
located on Hibiscus Boulevard.
Donat ion is $3.50 per famil y.

Ameeo
SAY Po we r Supplies
B&W Switches
Shure
In tegra ted Electronics
LARSE N
ADI Auto Di alers
PanaV ise
Amphenol
Aluma Towers
And Many More

UNIONTOWN PA
SEP9

The Uniontown Amateur
Radio Club wil l ho ld its annua l
Gabfest on Saturday, Septem­
ber g, 1978, at the Club Grounds
on the Old Pitt sburgh Road,
Unionto wn, Pennsylvania.

1978, at the Sierra Vista Com­
munity Center, Sierra Vista,
Arizona, starting at 9:00 am.
Talk- in on .16/.76 and .52/.52.
First prize is an At las 210X, and
there wi ll be many other prizes.
Tickets are $3.00. For tickets
and more info, write CARA, PO
Box 1855, Sierra Vista AZ
85635.

Special Prices On These Items Now
ICOM 211 !COM lC215
KDK 201 5R KLM 144-148-16
Ten Te e 570 KLM 144 -148-14
Ten Tec 574 KLM 144 -148-50
Dentrol All Band Doublett RCsX COAX
SW AN TB4HA Dentron Big Dumm y
SWA N TB 3HA Dentron Jr. Monitor

\\ Dent ron MT 2000A YAEsU 7TIOlEE

I,Dentron MT3000A !COM 245ssB
r "< SAY Elect . Power Supplies

__£ N KLM 2-25B
10· & 15' Roof T op Tripods

:\.iis We accept
I ..~ • ~1:- MC & ~isa ~ Int~r~ank Cards

: ~j. 'F - W I ll ship UPSc.o.n.
. 422 AR MOU R CIRCLE N E

ATLAN TA GA 303 24
1404 ) 87 6-063 1

..Ai!'-~0"come by or ca l l Wlllia m(WA 4SVY

SIERRA VISTA AZ
SEP9

The Cochise Amateur Radio
Assoc iat io n wil l hold its fourth
annua l Cochise Amateur Radio
Round-Up on September 9,

PENSACOLA FL
SEP 3

The Five Flags Amateur
Radio Assoc iation will hold its
annual Ham-A-Rama on Sep­
tember 3, 1978, at the Univer­
sity of West Florida fie ld house
in Pensacola FL. For addit iona l
information, wr ite to t he
FFARA, PO Box 17343, Pen­
saco la FL 32522.

!COM
KLM
Dentron
SWA N
KDK201SR
Tentec
Wilson
Te lex
Hustler
Mosley
Cushe raft

MORGANTOWN WV
SEP3

The Monongalia Wireless
Assoc iat ion will hold its sec­
ond annual Mon Ham Gala on
Sunday, Sepember 3, 1978, at
Westover Park, 300 yards off
1-79, near Morgantown, West
Virginia. The activities beg in at
10:00 am and end at 5:00 pm.
Talk-in on 16/76. For complete
information, contact John Cur­
tis WB8AHH, 817 Willowdale
Road, Morgantown WV 26505.
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80 m co i l

Base

15m trap

Continued on page 226

and entertainment is planned
for Saturday nigh t. Talk-in on
146.34/.94. For co mp iete
detai ls and reservati on in for­
mation, w r i t e New Orlea ns
Hamfest -Compute rfes t , PO
Box 10111, Jeff erson LA 70181.

PEORIA IL
SEP 17

The Peoria Area Amate ur
Radio Club will hol d its 21st an­
nual hamfest on Septe mber 17,
1978, a t t he Ex posi tion
Gardens on W. No rt hmo or
Road in Peoria, Ill inois. Admis­
s ion to the g ro unds a nd
swap fes t is free; t ickets will be
sold fo r a draw ing to be held in
the Yout h Build ing at 3 prn. Ad­
vance ti ckets are $1.50; ti ckets
at the door will be $2. Camping
space wil l be available Satur­
day ni gh t on t he gro un ds .
Space wil l be available for net
meetings and a lad ies' f lea
market; t here wil l be mov ies
and forum s of int erest to all
throughout the day. Com mer­
c ia l exh ibitors and manufac­
turin g representa t ives will give
product demonstrations. For
the lad ies, there will be a free
bus tri p to t he Northwoods
shopping mall with more than
100 different shops. An infor­
mal get -together will be held at

ELECTRONICS CO.
BUTTERNUT

KENNER LA
SEP 16-17

The J eff er so n A mateur
Radio Club, the Crescent City
Computer Club , and the New
Orleans VHF Ciub wi ll ho ld
t heir annual New Orleans Ham­
fest-Computerfest on Saturday
and Sunday, September 16 and
17, 1978, at the Airport Hilton
Inn in Kenner, Louis iana . Ac­
ti vities include fo rums on OX,
ante nnas, hobby computers,
and ot her phases of amate ur
radio, as wel l as demonstra­
ti ons of satellite commun ica ­
t ion . FCC exam s will be given
to those with prope r advance
reservati ons. A luau with music

Tyson's Corner, Virg inia. The
two half-day sess ions wil l in­
clude DXpedition sl ide shows,
co ntest tips, antennas ,
sate l li te a Xin g, and other
specia l in terest to pics . A Satur­
day n ight banquet and
hosp itali ty session is inc luded.
The A RRL Techn ica l Sy m­
pos ium is sc heduled for t he
morn ing of Septem ber 16. Ad­
van ce regi strat ion is reco rn­
mended. Unless you have
prev iously attended DXPO,
write Dick Vincent K3AO, Rt. 1,
Box 230, Bryantown, MD 20617
to be included on the mailing
list.

ROUTE ONE DEPT. 4

L AK E CRYSTA L, MN . 56 055

PHONE 507 -947-3 126

OTHER MODELS , TO O! FREE I NFORMAT ION .

Completely au tomatic bandswitching 80 th rough 10m

1160- 10m with optio na l TBR-160 add- on unlt.l

Low V.S.W.R. over e nt ire 4 0 ,20 ,15. & 10m ba nd. plu s ANY 60 ­
100 K HZ segment 01 80/ 75 m . NO ANTE NNA T UN ER NEEDED !

ENTIRE 26 It. le ng th a cti ve on 80 ,40 . 20 . & 10m w it h full lA
wave ' eso nance on 15 m fo r gf" at " . ba nd wid th & superio r DX
pe' fo rm a nc e. Ground , foo f , 0' tower mo unl - no g uys needed .

HI GH EST QUALITY CO NST RUCTION & WORKMANSHIP T HROU GH ­
OUT. HIGH ST RENGT H A L UMINUM AL LO Y AND FIBERGLASS DE­

SIGN . Co m p le te wi th 1- 1/8 in . 0 .0. l ub ular . m oun ti ng p os t . RG ­
111U ma tch i ng line , a nd co nne ct or fo r ·PI. - 259 . Use any l e ng th

of 50 - 52fl coa x.

V.S.W.R. at resonance ' 1.5;1 or les s ; all bands.

Power rat ing : legal limi t SSB / CW 40 - lO m ; 1200 W.

PE .P./ SOO W. CW on SO/75 m.

AT YOUR DEALE R OR DIRECT LY FROM

Model HF5V -ll $ 74 .50 ppo. IN CON T. USA IBY upsi.
M N. RESIDEN TS ADD TA X.

see pa ge 9 9

The only REALLY
NEW 80-10 meter
vertical design in
20 years!

Inn , Fall s Church, Virginia, in
con junction with the Nati onal
Capito l OX Association 's
DXPO 78. Thi s Ame rican Radio
Relay League tech nical sym­
pos ium is managed by t he
Amateur Radi o Research and
Devel o p m e nt Co r porat io n
(AMRAD) and sponsored by the
Northe rn Virgi nia Amateu r
Radio Council (NOVARC).

FALLS CHURC H VA
SEP 16-17

The Na t ion al Capito l OX
Assoc iati on wi ll spo nsor DXPO
78 on Saturday and Sunday ,
Septembe r 16 and 17, 1978, at
the Tys on's Corner Ramada
In n , nea r Intersta te 495 ,

HUDSONVILLE MI
SEP16

The Grand Rapids Amateur
Radio Associat ion will hol d its
ann ua l swap-n-shop on Sat ur­
day, Septe mber 16, 1978, at t he
Hudsonvi ll e fairg rounds, wes t
of Grand Rapids on Hwy. #21
approximately ten miles. Talk­
in on 14.16/.76 and 146.52. Thi s
will be an indoor and outdoor
swa p and shop . Tables are free;
you can sell f rom the trunk of
your car. There will be prizes,
with one main door prize. Ad­
mission will be $2.50 at the
gate. Room for 1,000 cars.
Time: 7:00 am t il l 3:00 prn.

CONCORD NH
SEP 15-16

Evans Radio, Inc., Elec t rica l
Supply Company of Concord,
New Hampshire, celeb rates its
45th anniversary wi th an ope n
house and trade show. The
open house will take place on
Saturday and Sunday , Septem­
ber 15 and 16, 1978, 9:00 am to
4:30 pm, at the f irm's head­
q uar te rs at Route 3A, Bow
Jun ct ion, New Hampshi re. The
trade show wil l be held at t he
New Hampshi re Highway Hotel
and w ill featu re 85 displays of
elect rical and electronic manu­
factu rers' prod ucts. Buses car­
ryi ng guests w il l run continual­
ly betwee n the headquarters
and trade show t hroughout the
two-day celebration.

BUFFALO NY
SEP 16

The seven th annual Ham­
burg Int ern ati on al Hamfest
presents HA M-O-RA MA 78.
Thi s event will be held on Satu r­
day , Septembe r 16, 1978, 9:00
am to 5:00 pm, at the Erie Coun­
ty Fair groun ds, Buffalo NY. Ac­
t ivit ies inclu de speakers, big
prizes, ladies' prog rams, majo r
manuf acturers' displays, and in­
door and outdoor f lea markets .
Recreat ional vehic le hookups
availab le. Tal k-in on 146.52 and
146.31/.91. The fa irg rounds are
located off New York State 1-90
at exit 57. For add itional infor­
ma ti on , contact Bert Jones
(716)·873-3984 or Ji m Ciu rczak
(716)-297-0539.

FALLS CHURCH VA
SEPT 16

The 1978 ARRL Techn ica l
Symposium wil l be held on
Saturday , September 16, 1978,
at the Tyson 's Corne r Ramada

Cherry Hil l, New Jersey, at the
inte rsection of rou tes 41 and
70. There wil l be a f lea market,
an auct io n, ac t iv it ies, and
many prizes. Family regi st ra­
tion is $2.00; ta i lgat ing is $3.00.
Talk -in on .52. For further infer­
mati on , co ntact K2KA, Box
2736, Cherry Hi ll NJ 08002, or
pho ne (609)·429-6032.
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Build the Ie Experimenter

- getting started
with TTL and CMOS

basic power supply and a
suita ble signal so urce . Most
modern d igital circuit fam ilies
( DTL, TIL, CMOS, and
NMOS) ei ther requ ire, or will
satisfacto rily operate from, a
regulated 5 V de source. A
o ne -A mpere su pply will
suffice for most med ium-size
TT L pro jects and will more
than exceed t he needs of even
t he most ambit io us CMOS

which often occur in the
course of trying a new circuit
and will, therej ore, be a use­
ful ad dition to any la bora­
tory.

Conden sed Spe cifications

Power supply: 5 ± 0.25 V de
a t 1 Amp, sho r t-c ircuitproof;
au tomati c thermal.shutdown.
Astable oscillator : 10 Hz to
100 kHz, providi ng simul­
taneous tru e and co rnplernen­
tary square waves a nd 1 J1S
p u lse s, T T L-com p a t ible,
short-circu it pro tec ted ; man­
ual _. a nd/or remote gating.
Monostable oscillator : Simul­
taneous true and co mple­
men ta ry p u lses var iab le fro m
5 IJ.S to 50 rns, TTL-co m­
p a t i b le, short-circu it pro­
t ected ; manua l and /or remo te
triggeri ng.

About th e Circu it

Power Supply
Th e power su pply is

shown schema t ically in the
low er portion of F ig. 1. It is a
b as ic ful l-wave rectifier,
capacitor input supply, fo l­
lowed by an IC regu lato r
capable of de liverin g in exc ess
of 1 Ampere at 5 V, while
being fully pro tected against

-,

'"

cs,

ct
-;J; lOOOpF

."
400 2.1

"

-e

und ert a kin g. T he signa l
source should pro vide square­
wave (true and co mplement
are helpful ) and pulse ou tputs
over a reasonable range of
fre qu enci es. A bounce-free
variabl e one-shot o utp ut.... is. .
also an abso lute mu st.

The instr umen t descr ibed
in t his art icle will meet all of
t he above requ irements; it i.L
immun e to accidenta l sho r ts

UI - C0 40 4 7
U2 -741..00
U3 - 74 0J
VRI -UA7 60 5

115V
:lO/EiOHr

s r
,,"OWER F l

OFF 0" 25A

"5.6 K

"

u

"
"

Fig. 7.

ca

ur

sa
MOO'

Mark Leon ard
c/o In tegral Elect ronics Corp .
PO Box 28 6
Commack N Y 11 725

F o r both the no vice
experimenter and th e

adv a nced d igital circui t
designer, the two most essen­
tial tools of t he trade are a
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matched set , polycarbonate
capaci to rs

aluminum shee t metal brack­
et ma y be at tac hed to th e
ctrcui t board to moun t th e
va rio us b indin g p osts,
switches, and cont ro ls. The
IC regulat or shoul d -a lso be

-d irect ly moun ted to this
bracket, without insul at or.

T h e f req ue ncy range
capacitors mu st have a ±5%
to lera nce and mu st be
matched to each ot her to 1 or
2% if goo d dial tr ac king be­
tween ranges is expected.
R14 is selected such tha t the
oscil lator with R1 full y CCW
is no higher th an 0.9 of th at
range. Calibrat ion po tentiom­
ete r R2 is ad justed to y ield a
fr equ ency of 12 at the full
CW position of R1. Th e d ial
may the n be linear ly divided
between 1 and 11.

For less ambitiou s read ers,
th e instrument is ava ilable
either in kit form or full y
wire d at $64 .50 a nd $79.5 0,
respect ively, from Integral
Electronics Cor porat ion, PO
Box 286, Co mmac k NY
11725. •

Parts List

4000 uF, 16 V, elec tro lyt ic capac itor
0.22 uF
0.022 uF
0.0018 uF
120 pF
10 uF elect ro lyt ic ca pac ito r
1000 pF, di sc capac ito r
0.1 uF disc capac it or
1N4001 recti fi er diodes
1N914 sw itching diodes
0.25 Amp slo w-blow fuse
2N2907 transist or
1000-0hm wirew ound potenti ometer
1000-0hm trimmer potent iometer
5600-0 hm , % ·Watt resi stor
3300-0 hm, %-Watt resi st or
100-0hm, %-Watt res istor
1000-0hm , %-Watt resist or
3400-0hm 1%, 1/8-Wa tt , metal film resistor
4020-0hm 1%, 1/8-Watt , metal film resi stor
Trim -an -test , %-Watt resi stor, appro ximately
1000 Ohms
SPST sli de switch
DPDT sl ide sw itc h
1-pole, a-position ro ta ry sw t ic h
NO momentary push-button sw it ch
Power t ransfo rmer , 115 V 60 Hz primary; 16 V cot
at 1.5 Am ps secondary
CD 4047A E oscillato r ,
74LOO low-power quad two-input NAND gat e
7403 ope n-co llec to r quad two-input NAND gate
UA7805 lG vo ltage regulator
Perfo rated circuit board, suitable encl osure, line
cord , 5-way binding posts, control knobs, fuse
clips, hookup w ire, s~lder, hardwar..~

Constr uct ion Notes
Hard ware assembl y is re la­

tively simp le and is most
easily acco mplished using a
0.1 " perforated circuit board.
tC soc kets with wire-wrap or
so lde r ta ils can be used, a nd
th e wiring layout is not
part icular ly critical at th e
f re qu e nci es involved. An

esta bl ished by grounding
Ul-8 (t hrough U2A) and by
applying a logic "'1" to pin 4. '
The o ne-shot is tr iggered by
momentarily raisi ng the leve l
at pin 8. Thi s is accomplis hed
by the outpu t of gate U2A,­
which wi ll go high whe n
either th e GATE /TR IG ter­
min al is gro unded o r push­
button switc h S4 is de­
pressed. R7 and C6 act as a
debou n c i ng c ircuit. The
period of the one-sho t is
relat ed to th e asta ble fre­
quency , suc h that T '" 1If. A
co r rec t io n ca pac itor C8
shunts all . range capaci tors
(C2-C5) in th e mon ostable
mod e.

S1
S2
S3
S4
T1

U1
U2
U3
VR1
Misc.

C1
C2
C3
C4
C5, C8
C6
C7
C9
CR1, CR2
CR3, CR4
F1
Q1

R1
R2
R3, R4, R5, R10
R6
R7
R8, R9, R11
R12
R13
R14

L
1_-

R2 + R13. The base voltage
of 0 1, adjus te d by linear
potent iom eter R1, linearly
varies the cur rent th rou gh
R2, and he nce inversely varies
th e effective resistance be­
tween pins 2 and 3. A pe r­
fectly linear frequency
calibration is th us achieved.
CR4 a nd R14 act as a te mpe r­
ature-compensat ing netwo rk
for the curren t sou rce.

The CD 404 7 has an
inte rnal divide-by-two f lip­
flop and th erefore produces
highly sy mmetr ica l sq uare
waves at te rminals 10 and 1 1.
Gates U2C and U3A co uple
and buffer t he 0 outpu t, and
gates U2B and U3B act
simi larly for the Q output of
t he osci llator. An open-co l­
lector gate was chosen as th e
out put device, in sp ite of its
slowe r rise ti me, because of
its wired-OR capab ility and,
hence, its inh erent immun ity
t o acc id e n ta l shorts to
ground.

A 1 J.lS pulse is generated
by co mbining a delayed Q
wit h an unde laye d O. F ig. 2
shows t his circu it and its
co rres po n di ng t imi ng
diagram. As a rule of thumb,
a 6000-0 hm pu ll-up res istor
and a 1 J.l F capacitor will
yield alms de lay; this rela­
t ion is quite linear with
capac ita nce . If, in yo ur
par t icula r ap plicat ion, a pulse
wid t h ot her th an 1 us is
need ed, just change C7 to t he
required value.

Monostable oscillator
The mo nos table mod e is

u
Fig. 2.

, J
, l__--"

c~

o l l-_ ---'
,U

sustained shor ts and over­
loads. The power transform er
secondary is rated at 16 V Cot
at 1.5 Amps; these are the
minimum pa ra meters to
gua rantee prop er operation
und er worst case Iinc and
load. Th e IC regulator (780 5)
has in ternal th erm al protec­
tion and mus t be hea t sinked
to at least 15 sq uare inches of
1/1 6" alu minu m shee t metal.
Astable oscil/ator

Th e heart of the oscillator
c ircu it is U1 , a CD 4047 1C
Its o perat ing mode, i.e.,
astable or monostable, is
controlled by the logic state
a t terminal s 4 and 8. As
show n in the sche matic , wit h
pin 4 grounded and pin 8
high, t he as tab le mode is
establi shed. The oscillat or
may be inh ib it ed by raising
th e level on pin 4; th is is
achi eved by grou nding eithe r
of the two inputs of gate
U2A. Th e fre qu ency of oscil­
lation is determined by t he
charg ing time of the fre ­
q uen ey r ange capaci tors,
C2-C5. When used in accor­
dance with th e IC manufac­
turer's recomm endation s, the
frequency would be co n­
tinuousl y varied by vary ing
t he resist ance between pins 2
a nd 3. Unfortun ate ly, thi s
yields a f req uency ca libra t ion
pro por tional to l /R and a
highl y nonl inear dial for a
linear ta per poten t iom eter.
Th is probl em has been over­
co me in thi s c ircui t by re­
placing the varia ble resistor
w it h a variable current
source, consist ing of Q1 a nd
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- use it or lose it

Earl Rubin 4Z4TJ
12 Rotem sr., Neve -Nay
Beer Sheva, Israel

Norman S. Kopeika, Ph.D.
Dept. of Electrical Engineering
Ben-Gurian Universi ty of the Negev
Beer Sheva, Israel

and o utline th eir t heory of
operation . Basic information
o n worki ng wit h microwav es
is availab le from a num ber of
good tex ts o n t he market .' ,2

Conve nt ionally, micro­
waves are detec ted by po int
contact crystal diod es ap­
propriate ly mounted in wave­
guide fitt ings. These _diodes
are expensive and electr ically
delicatc - two parame ters
which make th em unsuitab le
for amateu r expe rime nters.
The advantages of glow lam ps
as detector s includ e low cost
(less t han $1 for most com­
mercia l tubes), wide dy namic
range (can no t be da maged by
acc iden ta l large bursts of inci­
dent power ), electronic rug­
ged ness, broad spectral range
(the same tube can operate in
both th e microwave and milli­
meter wave regions), and th e
abil ity to operate at relat ively
high temperatu res and inci­
d~nt. power levels. Glow -lamp
detect ors are simple to use
(no refr igeration or magnetic
fie lds requi red ) an d have the
ab ility to play t he ro le of
receiving antenna and tra ns­
ducer simultaneous ly.3

Fig. 1 shows th e basic set­
up for experimenti ng with
glow -lamp de tec tors. The
power supply shou ld be well
regulated an d have a low
noise level. The glow tu be is
positioned in front of the
radiat ion sou rce and co n­
nected thro ugh a p reamp lifier
to an osci llosco pe. The radia­
t ion source should be modu­
lat ed with a function gen­
era tor or mechanical cho pper
(fan with metal blades). The
bias on the glow tube should
be adjusted to a value appro­
pr iate to the particu lar tube
you are using. Ta ble 1 lists
a lmost all the co mmon
types' Fig. 2 shows ty pical
d e t e ctor resp onsivitv (R)
plotted agai nst discharge CUf­

r e n t (1).4 Sensitivity is
affected by orie ntation of th e
lamp in the microwave field.
In addi tio n, the diamete rs of
the lamps are abou t three
times the electrode separation
- the sensit ive detect ing area
is, therefore, a small part of
the lamp cross section. Radia-

In all probab ility, yo ur
junk box now contains at
least a few devices capable of
perform ing c redi bly as micro­
wave detectors. We are refer­
r ing to the neon glow lamps
commonly used as indicator
lights. "..

In this article, we will pro­
vide data for experimenting
wit h glow discharge detectors

Experimental test setup.

For most amateurs, a pro j­
ect i nvolving microwaves
probably con jures up visions
of a silver-plated plumber's
nightmare. Still, we occasion­
ally get t he urge to tryout all
those exotic klystrons, mag­
net rons, etc ., bought over the
years as objects d'art or to
speculate on rising copper
prices .

A m a t e u r ba nd u ti­
lizati on has show n a

trend towards shorter and
shorte r wavelengths. In the
near fu ture, ama teurs will
probably be using the micro­
wave region , e ither because
its util izat ion wi ll become
more pract ical or in order to
"save our spectrum 1I fro m the
Cbe rs.

10 GHz Receiver

A New Type of
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Fig. 2. Responsivlty and NEP for X-band radiation as a
function of discharge current (I) in the NE-84 glow lamp.

min i mal detectable signal
power (occ urs at unity signal­
to- noise rat io ) per square root
of ba ndwi dth. Vn is the noise
volta ge over a 10 kHz-' OO
kHz bandwidth ; Ar is th e
detect ing area of th e glow
lamp; R is the glow lamp
respon se per unit micro wave
power. To maxi mize Ar, th e
lamps were or iented wit h the
electro de plane parallel to th e
microwave elect ric f ield and
perpend icul ar to the m icro ­
wave energy f low. In ) his
case, Ar is the plas ma area
between t he electrodes.

Glow lam ps may also be
used to det ect op tical (light)
radia tio n.6

•
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" A RADIATION

Fig. 7. Glow discharge detec ­
tor biasing circuit.

GLOW
DISCHARGE
DETECTOR

Table 7. Glow discharge tube and diode sensitivities to X-band radiation. I is current, and tr is
rise time.
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in commerci al glow lamps are
on th e order of a micro­
seco n d. " T his limitation
probably stems f rom reac­
tance due to lamp construc­
tio n, and not from th e
p hysics of th e detect ion
mechanism . The microseco nd
rise time limits th e inter­
med iate freq uency to less
than a megah ertz - a limita­
tio n which may require PLL
stab ilization of t he local oscil­
lator in a pract ical rece iver.

Table' shows th e resu lts
of a survey of commercially­
available glow tubes at X­
band (10 GHz)4 The best
detect ion resul ts for each
tube are co mpa red wit h typ ­
ical values for diode detec­
tors , The glow tubes are listed
by NEP. NEP is def ined as

t ion can be fo cused on th e
plasma bet ween the elec­
tro des with inexpe nsive con­
duc ting con es of shee t metal
or Plexiglas" cove red with
co n d uct i ng paint 5 Such
homemade ant ennas, if fo­
c used pro perly on the sensi­
t ive plasma volume, make
much mor e eff icient use of
th e lamp cross-sectio nal area.

The mode in whic h a glow
detect or op erat es is quite sim­
ply exp lained. Th e gas is par ­
tiall y broken dow n with a de
source (as in Fig. 1) . The
microwave electric f ield en­
ha nces random elec tron ve.­
locity and, thu s, th e ioni za­
t ion co llision rate of e lectro ns
wit h neu tral ato ms in th e
glow discharge plasma. The
microwave envelope is detect­
ed as changes in discharge
current , which ca n th en be
capa cito r co upled to an am­
plif ier.

G low lam ps can also be
used as hete rod yne detectors.
Th e thermal sensit ivity of
crystal diod es usua lly limits
the local osc illator power to
an average of 10-20 mW or
less. The diode is easily dam­
aged by inci dent pow er levels
greater th an 50 mW. Glow
disch arge detec tor s can ab­
sor b power levels man y
orders of magn itud e higher.

Because of th eir electron ic
rugged ness and large dynamic
range, glow discha rge detec­
tors are capab le, in princip le,
of being used with very large
local oscillator po wers and,
thu s, of detect ing very low
signal levels. Even wit h th e
local oscillator powers nor­
mally used in mixers designed
fo r diod es, t he sensit ivity
available wit h common , inex­
pensive, neo n glow lamps is
qu it e co mparable, if not
superior, to th at achievable
with diod e detector s in het­
erodyne dete ction .

A not her advantage of
diod e detector s is tha t t he
high sensit ivity is achieved
despite th e high noise level, as
a result of very high respon­
sivity . This means that no
special low-noise amplifier or
similar equ ipment is req uired.
A low-rippl e po wer supp ly is,
however, desirable . Rise t imes
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George J . Taux e W6F JT
152 18 Friends Street
Paci fic Palisades CA 90272

Two M eters At the Summit

- a backpacker's delight

The author operating his HT from an excellent location in the
The seco nd use was o n a High Sierra.

I n man y years of going on
bac k pac king or peak­

bagging jaunt s in wilderness
areas o f western mountains, I
have of ten thought of how
vulnerabl e I (if alone ) or fel­
low moun ta ineers woul d be if
something went drast ically
wrong. Usually, we would be
miles fro m the nearest road­
head and then add itio nal road
miles from a source of help
like a ranger station or a
sheriff's office.

Taking alo ng a 2 meter
ha ndie -talkie for use in
emergency commu nicat ion s is
a likely solut ion if there are
other stations available fo r
commu nica tion . It wouldn't
increase the overall weight of
a knapsack o r a bac kpack by
a great deal. And, further, it
might even make things more
pleasurable, using it to ta lk to
fellow hams fro m camps,
from rest spo ts alo ng the
t rail, or fro m peaks.

In the spr ing of 1976, I
finally succumbed to the
VHF rage and acquired a
Wilson 2-Walt handle-ta lkie
(1402SM). Afte r putting it to
use in many enjoyab le co n­
tacts around the Los Angeles
area, I decided to tr y it out
o n s o me mountaineering
jaunts . It was used on four
peak-bagging tri ps during the
summer of 19 76, and I
thought the co nseq uences
would be of some interest.

The HT got its firs t such
initi ation o n July 14 , 19 76,

224

when I jo ined a grou p of
about 25 Sierra Club mem­
bers for a day hike to the top
of Mt. Waterman (8,038 feet
e levation) in the nearby
Angeles Nat ion al Fore st. I
had removed and left at home
the rubb er duck y ante nna
and conn ected a retractable
qu arter- wave whip in its
place .

At the sta rt of the hi ke, I
made my fi rst mistake. I put
the HT rig in my knapsack
with the ante nna protrud ing
up wards a bit. That was un­
for tu nate because , about two­
thirds of the way to the peak,
it got snagged by a low over­
hanging t ree branch and
broken off at its base, On
reaching the peak, all I was
able to do was hold the an­
te nna in place and listen ­
and stations were co ming in
from allover southern
California. This pain ful ex­
perience pointed out what I
should have don e and did
thereafter. The whip an ten na
was discon nected when being
trans por te d and placed along
with the rub ber duc ky as a
spare in a small plastic bag
held by rubber bands to the
body of the HT. Also, a small
noteboo k and a pencil with a
cl ip were add ed for record­
keeping purposes. In addi­
tion, a spare set of alkaline
batter ies was carried along,
wrapp ed in another plast ic
bag.

bac kpack ing tr ip in the Mt.
Whit ney region of Californ ia's
High Sie rra mou ntains. 1 was
the lead er for a group of 16
who sta rted a t the Whitney
Portal roadhead (8,300 ft .)
and backpacked to a base
camp at Consultation Lake
(11,700 ft. ). From both loca­
t ions, I was able to talk with
sta tions in Owens Valley via
52 simplex and via the

.34 / .94 Bis ho p repeater
(WR6 ACG). Excessive rains
made things rather miserab le,
but , finally, July 28 dawned
bright and clear , so 15 of us
sta rted fo r the big pea k (Mt.
Whitney a t 14 ,4 95 ft ., the
h ighest mountain 10 the
" lower 49 " states).

As the day progressed, the
weath er go t worse. By the
time we got to the top , we



had experienc ed heavy rain,
hail, lightning, and sno w. But
all 15 mad e it to the peak.

On th e summit is an o ld
two-room co ncret e-block hut
which was or iginally used as a
Smit hso nian o bservatory.
Aft er a hur ried lunch inside
it, I rigged up the whip on the
HT and , just ou tside the hut ,
made a few co ntacts via the
Bishop repeater. While ta lking
to a station in Bishop , I
suddenly got a ' harp ' hock
f rom the charged cloud,
nearb y and thereafter o per­
ated from inside the hut
under the protect ion of a
corrugate d metal ceiling. The
cop y was equally good from
there.

I next tried to con tact
s o me s ta tions using the
.34 / .94 Fre sn o machine
(WR6AC U). From th eir co n­
versat ions , it was obv ious
they were hearin g me, but
they elected to cont inue th eir
own 0 50 talki ng about
diod es on the repeater 's input
circuit and such. Then I
shift ed to .22/.82 and heard a

fellow in Santa Maria and
tal ked to him via th e San Lui'
Obispo repeater (WR6AEL)
18 6 mile' away. When we
finished, an o ld friend gave
me a call fr om Baywood
Park, and we had a nice chat.
About this t ime, th e lightning
was getting a littl e too close,
'0 I butto ned thing, up and
headed bac k down to camp.
The jau nt down was rather
precarious on the snow and
over parts of the rout e that
had been washed out. But ,
fo rtu nat ely , we all made it ,
and th e HT didn 't have to be
used for an y emergency pur­
poses.

A co up le of weeks later,
my wife and I were camping
in the Medic ine Bow National
Forest of sout hern Wyom ing
when I dec ided to hike to the
high po int of the Snowy
Range, Medic ine Bow Peak
(12, 013 ft .). The jau nt up to
the peak on August 20 was
rat her invigorating and rocky
and was reward ed with a
wonderfu l view an d an excel­
lent locat io n for 2m 0 50 , .

Via th e .22/ .82 repeater in
Laram ie (WR7ADP)' I ta lked
to sta tions in Cheyenne and
in Laram ie. Via the .34/.94
re pea ter in Lar a m ie
(WR7 A D K), I co ntacted
a d d iti o na l sta t ions in
Lar am ie . T hen also on
.34 /.94, I tal ked to a sta t ion
in the Big Horn Mountains
through the Caspe r machine
(WR7A DR). I tr ied to bre ak
t he .3 4 / .94 repe ater in
Denver, but it was apparently
to o far away .

My fo urth and last peak­
bagging t rip was o n Septem­
ber 1 in the north ern part of
the High Sierra while camping
with some of my family. I
star ted at the Tioga Pass
Ranger Stat io n (9,946 ft .)
a nd h i ked and boulder­
hopp ed to the top of Mt.
Dana (13,05 3 ft .) . Here again
there was a terri fic view and a
supe r location for 2m op er­
a tion . Being very high on the
main crest of the High Sierra,
I was able to break three
repeaters simu ltaneously "on
.34/.94: the WR6ACG ma-

c h i n e in Bis hop, the
WR6ACU machine in Fresno,
and the WR6AD F machine at
Oakland in the San Francisco
Bay area. It was somet imes
difficult to tell which re­
peater was being used fo r the
OSOs I had with stations in
Mod esto, Davis, Alameda ,
Novato, and Owens Valley.
Some of these con tacts were
also du plicated on .52 sim­
plex, notably wit h a fellow in
Novato, at a d istance of 21 8
miles. In addition, I tried
.22 / .82 and, through the
O a kl an d re pea te r
( W R 6 A B M) , co ntac te d
ano ther station in Novato and
one in Concord. One of the
.34/. 94 0 50, was a pleasant
surprise, with a fellow in
Bishop I had previously con ­
tacted fro m Mt. Whitne y.

I tho roughly enjoyed t hese
experiences with my reliable
HT and recommend that
ot hers give it a try. For­
t u na tely, the re were no
emergencies to report, but it
doe' give on e a fee ling of
security. -

<DEfilER <DIRECTORY
Fonta na CA

We carry the folio ...ing: ICOM, Midland, Arn ­
com , DenTron , KLM , S...an, Drake , Ten-Tee,
Wilson , SST, MFJ, H y-Gain . Lunar . Nye­
Viking, B&W. Redi-kilc....an, Cus h Cra ft ,
Mosley, Big Signal, Pipo , etc. Full Service
Secre Fo nlana Elcct ro nio , 8628 Si"","a A~e.,

Fonla na CA 91335, 812.7'710.

Sac ra mento CA
Largest amateur ra dio setecuon in the
Sacramento Valley. To serve you, Gary
W6~JU. Dennis WB6ISO, Dan WB6RVU and
Mike WA6DP~. Mon -Fri 10-6, Sat 1()'5. The
Rad io Pla~, 2964 FrK pon Bhd ., SacramCflto
CA 95818, 441-7383.

Sa nta Cla ra CA
Bay area's newest Amate ur Radio sto re. New &
used Amateur Radio sales & service. We
feature Kenwood , !C O M. Wilson, Yaesu ,
Atlas, Ten-Tee & man y more. Shavu Radio,
3550 l och invar Aunue, Santa Clar a CA
95051,241-4120.

Colora do Springs CO
Finest selection o f amateur eq uipment, anten­
nas, & accessories in sout hern Colora do , in­
cludin g T em po , Wil so n , Cus h Cr aft ,
Newtr onics, KDK , Ampheno l , Astatic,
Alliance, Ham Key, & Nye. A. t: .S. Com­
mun ication s, 404 Anawann a St., Colorado
Springs CO 80909, 475·7050.

New Cas tle DE
Paul WA3QPX, Rob WA 3QLS- Serving
amateurs in sou thern New Jer sey, Delawa re,
and Maryland wi th the largest sloc k of ama teur
eq uipment an d accessories in Delaware .
Delaware Ama leur Supply. 71 Ml'1ldowRoad ,
~e.. Cas lle DE 19720. 328-772&.

Bloomington IL
Ret ait-i-whotesale d istr ibutor for Ro hn
Towers- an tennas by Cush Craft, Antenna
Spe ctatis rs , KlM , Wil so n , H y-Ga in .
Transceiver s by Tempo , Regency , Wilson,
A mcom . Also business and mar ine radios. Hill
Radio . 2503 G.E. Rd ., moomin~lon Il6170 1,
663-2141.

Terre Ha ule IN
You r ham head quarters located in the hear t of
the mid.....est. Hoosier EJedron>CS. Inc., 438
Meado.. ~ Shopping Ct nltr , P.O . 80.\ 2001.
Terre Haute IN 47802, 238-1456.

Wichita KS
Microwave Modules-K l M- KDK- lC OM
- Ke nwood - W ilso n-St a ndard - ICt R­
SWA N-lunar. We STOCK The Best Com ­
munications. Revcom Elect ronics, 6247 1"; .
Hydrau lic, Wichit a KS 67219, 744-10113.

Tell them you saw
the ir name in 73

Dalton MA
w estern Massachusetts. Complete 2 meter FM
head quarters. Yaesu, KDK, Regency, Lar sen,
Cush Cra fl. All kinds of ham gear . Blue Mu
Inc.• 80.\ '17, Dallo n MA 0122.6, 684-0039.

Littleto n MA
The ham sto re of N.E . you can rcl)· on . Ken­
wood . ICOM . Wilson, Yaesa , DenTron, KlM
amp s, B&W s.....itches & wat tmet ers , Whistler
radar det ecto rs, Bearcat, Regency. antennas by
Larsen. Wilson, Hustler , G AM. TE L-CO M
Inc. Co mmunica lio ns '" Elcc1ron ics. 675 Grl'1lt
Rd . RI. 119, U n kton MA 01460, 436-JO.W.

Syrac use NY
We Deal . We Tra de , We Discoun t , We Please !
Yaesu. Kenwood , Drak e, ICO~t , 'r en-r ec.
Swan, DenTron, Midland , Cosh Craft , KlM ,
Hy-Gain, etc. Complete 2-way SCTYice shop!
Ham-bene Radio (div. s tereo Repair Shop)
3206 uie Blvd . Fas t , SJ racoSf NY 13214,
44(:,·2266.

Syrac use-Rome-Utt ca NY
Featu ring: Yaesu, tCO M, Drake, Atlas, Den­
Tro n, Ten-Tee , Swan, Tempo , KLM, Hy­
Gain , Mosley, Wilson , larsen, Midland
Southwest Technical Prod ucts. You won't be
disappointed with equipm ent/service. Rad io
World , Ondda County Ai rporl-Terminal
Building, Oriskany 1";Y 13424, 331-2622.

Sou derton PA
Tired of loo king at ad s ??? Come and try our
new and used equip ment you rself-c-perscnal
advice from ou r staff s 60 years combined ham
experience. Elcc1ronle u chanll:e, 136 N . Main
sr., Soll dert~n PA 111964, 713· 1200.

Po ri Ang eles WA
Mobile RFI shielding for eliminatio n o f igni­
tion and alt ernator noises. Bending stra ps.
Componenl S for "do-n-yourselr" projects.
Plent y of free advice . [sles Engineeri ng, 930
.\ b rinf Delve, Po rt Anl:eles WA 911362,
457-0904.

DEALERS
Your company name and message
can conta in as many as 25 w ords
fo r a s lill ie a s $ 150 yea rl y
(pr ep ai d ) , o r $ 15 per month
(prepa id quarterly). No mention of
mail order business or area code
permitted. Directory text and pay­
ment must reach us 45 days in ad­
vance o f publication. Fo r example,
advertising for the November issue
must be in our han ds by September
18th . Mail to 73 Magazine, Peter­
borou gh NH 03458. ATTN: Aline
Coutu.
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ISocial Events_ _
from page 219

the Heritage House Smorgas­
bord, 8209 N. Mt. Hawley Rd., at
7 pm on Saturday, September
16, for $4.25 per person. 2 meter
talk-in on 146.7-6; just call
W9UVI. Local repeaters are
.16·.76, .25·.85, and .37·.97. For
information, write to John Sut­
ton WD9BJJ , 608 W. Teton
Drive, Peoria IL 61614, phone
(309)·691·7073.

HARRISBU RG PA
SEP 17

Th e Central Pennsylvania
Repeater Association wi ll hold
the fifth annual Electronic
Swap Fest and Hamfest on
Sunday, September 17, 1978,
beginning at 8:00 am, at t he
Park-n-Shop Parking Garage
(Center City), 200 Blo ck Walnut
Street, Harrisbu rg , Penn­
syl vania. Thi s is a rain or shine
event with indoor parking for
1100 cars. Registration is $3.00
and wives and chil dren are fre e.
Food and refreshments are
available. Talk -in on 146.16/.76,
146.34/.94, and .52 simplex. For
more informati on, co n t act
WB3H XH (717)·944·7017.

VENICEOH
SEP 17

The Cincinnati Hamfest w ill
be held on Sunday, September
17, 1978, at Stricker's Grove,
State Route 128, Venice (Ross),
Ohio. There w i ll be exhibits,
pri zes, a flea market, a hidden
tr ansmitter hunt, and a sensa­
t ional air show. Tickets are
$7.50 in advan ce; $8.00 at the
gate. For complete inform a­
tion, contact the Greater Cin­
cinnati Amateur Radi o Asso­
ciation, clo John P. Haungs
W A8STX, Treasurer, 10615
Thornview Drive, Evendale OH
45241.

NORFOLK VA
SEP 23·24

Tidewater Radio Con ven­
t ions, Inc., is pleased to an­
nounce its third annual ham­
fest , flea market , and com­
puterfest to be held on
September 23 and 24at the Nor­
folk Cultural and Convention
Center (SCOPE). This is an ap­
proved ARRL funct ion. Large
indoor, air-conditioned fac i l­
ities for fl ea market and ex­
hibitors. Tickets are $2.50 by
September 16 and $3.50 at t he
door. Tailgaters' tickets are
$5.00 per day and $7.50 for two
days, in adv ance, and $6.00 at
the gate. For de tails, contact
Norman V. Cohen WB4LJM ,
Box 9371, Nor folk VA 23505.

ERIE PA
SEP 24

The third annual HamJam,
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sponsored by th e Radi o Asso­
ciation of Erie, w i ll be held on
Sunday, September 24, 1978,
from 9:00 am to 4:00 pm, at
Waldameer Park in Erie, Penn­
sylvania. Admissi on is $1.50 in
advan ce; $2.00 at the gate.
There w i ll be refreshments and
pr izes . Tal k-in on 34/94, 22/82,
and 52. For complete info , write
HamJam '78, Radio Ass ocia­
tion of Erie, Box 844, Erie PA
16512.

ADRIAN MI
SEP 24

The Adrian Hamfest w il l be
held on Sunday, Spetember 24,
1978, at the Lena wee County
Fairgrounds, Adrian, Michigan.
There w il l be a computerized
ham radio station and a com­
munications satellite seminar
presented by Dr. Ralph E. Tag­
gart WB8DQT. Prizes include
an Icom IC-22S, a Bird 43 watt­
meter, and a Hea th kit HW-8.
Tickets are $1.50 in advance;
$2.00 at the gate. Tables are
$4.00 for full table; $2.00 for half
table. Tru nk sales are $1.00 per
space. Tal k-in on 146.31 /.91 or
146.52 (W8TQE). For complete
information, contact the Adrian
Amateur Radio Club, Inc., PO
Box 26, Adrian MI 49221, or
phone (517)·265·8016.

VALPARAISO IN
SEP24

The Valpo Tech Alumni
As soc iat ion w ill hold its annual
hamfest on Sunday, September
24, 1978, on the campus of
Va lparaiso Technical Institute.
Admission to the event is $2.00
for both visitors and exhibitors.
For furt her in formation and
directions , wr ite Hamfest ,
Va lpo Tech Alumni Associa­
ti on, Box 490, Valparaiso IN
46383, or phone (2/ 9)·462·2191.

NEW BERLIN IL
SEP 24

The San gamon Valley Radio
Club of Sp ringf ield, Illinois w il l
hold it s thi rd annual hamfest
on Sunday, September 24,
1978, at th e San gam on County
Fairgrounds, New Berlin , Il ­
linois. There wi ll be an indoor
ex pos it ion bui ld ing wit h no
charge to se t up. Overnigh t
camping available for Saturday
night. Food and refreshments
w i ll be ava ilable on the
grounds. WA4WM E, of the re­
cent Cli pperton Atoll Dxpedi­
tion, will gi ve his slide and
movie presentation. Ther e wi ll
be lots of other activiti es , in­
cluding those for ladies and
children. For further infor ma­
tion , con tact Richard I. Osland
K9FN B, Publi cit y Chai rm an ,
1025 Sou th 6th Street, Spring­
f ield IL 62703.

GAINESVILLE GA
SEP 24

Lan ierland Amateur Radio
Club wi l l hold its f ift h annual
HAMNIC at the Lanier Islands
Dogwood Pavilion on Septem­
ber 24, 1978. There are two
large covered pavilions and a
large parking area for the swap
shop and exhibits. First prize is
a KDK FM2015R along w ith
many oth er p rizes . Food
avail abl e. No entry fee for HAM­
NIC , but Lanier Islands charges
$2.00 en try fee per car. Picnic,
hiking and swimming for the
kids. Talk-in on .07/.67. For fu r­
ther information, write Bob
Cochran W4DNX, 607 East
Lake Drive, Gainesville GA
30501.

FLINT MI
SEP 24

The Greater Genesee Vall ey
Amateur Radio Club, in con­
junction with the Bay Area
Amateur Radio Cl ub, Genesee
County Radio Club, Lapeer
County Amateur Radio and Re­
peater Club, Saginaw Valley
Amateur Radio Association,
and the Shiawassee Amateur
Radio Association, presents a
Five County Swap-n-Shop at
1420 W. 12th St. On 1·69, south,
take Hammerberg Rd. off and
turn left at 12th St. Tickets are
$2.00 per person and $3.00 per
family. Tabl es available. Talk-in
on 147.27, 146.91, and 146.52.
For more information, write to
Five County Swap-n -Shop , Box
7671, Flint MI 48507.

CDRPUS CHRISTI TX
SEP 30

The Corpus Christi ARC"and
the South Texas Amateur Re­
peater Club will hold a South
Texas Swapfest on Saturday,
September 30, 1978,9:00 am to
5:00 pm, at the Texas NaHoMI
Gua rd Armory , 1430 Horne Rd.,
Corpus Chr isti, Texas. Admis­
sion and tables are free. There
w i l l be dealer displays, con­
tests, and door prizes. Talk-in
on .34/.94 and .28/.88. For addi ­
tional informati on , contact J. E.
Rehler W5KNZ, 526 Pasadena,
Corpu s Christi TX 78411.

ELMIRA NY
SEP 30

The third ann ual Elmira
Amateu r Radio Association
Hamfest will be held at the
Chemung Cou nty Fairgrounds
on September 30. Gates open
at 9:00 am. A grand prize and
several door prizes w i ll be of­
fered. No extra charge for flea
market space. Indoor space
available on a first come, first
served basis. Several dealers
will also be on hand with their
displays. Talk- in on 146.52/52,
146.10/70, and 147.96136. For
advance t icket sales and fur­
ther info, contact John Breese
WA2 FJ M, 340 West Av e. ,
Horseheads NY 14845.

WILLOW GROVE PA
SEP 30

The second annual Mid­
Atlanti c States VHF Con­
ference wi ll be held on Satur­
day , September 30,1 978, at the
Treadway Inn on Easton Rd.
(Route 611, Exit 27 of the PA
turnpike), Willow Gro ve, Penn­
sylvania, on the day before
Hamarama 78. The conference
will be an all -day VHF program
moderated b y prominent
VHFers. For advance registra­
tion , contact Ron Whitsel
WA3AXV, Chairman , PO Box
353, Southampton PA, 18966;
(215)·355·5730. Indicate motel
regi stration forms required.

GRAYS LAKE IL
SEP 30·0CT 1

Radio Expo '78 wi l l be held
on Saturday and Sunday,
September 30 and October 1,
1978, at the Lake County
Fairgrounds, Grayslake, Il ­
linois. Th e fai rgrounds are
located at Routes 45 and 120.
The convention center is at the
Mundelein, Illinois, Holiday
Inn. There will be dozens of
manufacturers' and distrib­
utors' exhibi t s, indoor and out­
d o o r flea market areas ,
seminars, and free camping.
The f lea market will be open Fri­
day for setup. Tickets are $2.00
in advance; $3.00 at the gat e.
Talk-in on .16/.76. For details,
write Radio Expo '78, PO Box
305, Maywood IL 60153."-LOUISVILLE KY

SEP 30·0CT 1
The eighth annual Greater

Louisville ARRL hamfest wil l
be held on Saturday, Sept. 30,
and Sunday, Oct. 1, at the West
Hall of the Kentucky Fair and
Exposition Center. There will
be a gigantic indoor air­
conditioned exhibitor's area
and flea market with meetings
and forums and ladies ' pro­
grams both days. Admission is
$3.00 for adults with children 12
years and under free. Flea
market vendor s pay admission
plus $3.00 per space for one
day only, or $5.00 per space will
cover both days. Camping is
available on the grounds, free
wit h no hookup. For more infor­
mation contact Denny Schnurr
K4GOU, 2415 Concord Drive,
Louisville KY 40217 , phone
(502)·634·0619.

WEST GHENT NY
OCT 8

The Northeastern States 160
Meter Amateur Radio Associa­
ti on will hold its annual ban­
quet on Sunday, October 8,
1978, at Kozel 's Restaurant,
West Ghent, New York . A roast
beef dinner w i ll be served at
6:00 pm. Cost is $8.00 per per­
son . From 1:00 pm to 4:00 pm
th ere w i ll be a flea market.
Cocktail hour is f rom 4:00 pm
til l dinn er time .
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CARD NUMBER _

FULL NAME

~~~= ·D~C~~ ~ ~~~s

electronic 'calculators
LIST HAM NET TEXAS INSTRUMENTS ELECTRONIC CALCULATORS
$299.95 $269.95 T.'."", NOSYEP P ROGRAMMA BLE SCIENTIFIC
124.95 112.45 T.I.-H, 480 S T EP PR OGRAMMABLE S C IENT IFiC
59.95 53.95 T .I.-57, 150 ST EP P ROGRAMMA BLE S C IENTIFIC E:I
4!U S 44.95 T.I.-55, 32 STEP PR OGRAM.....BLE SC l f NTll1C
59.95 53.95 T.I. PR OGR.......ER. CONVERTS DECIMAL'OCTAL'HEX m
69.95 62.95 T .I . MBA, SUPER PREP ROGRAMM ED F1NA NCIA L

LIST HAM NET HEWLETT·PACKARD ELECTRONIC CA LCULA TORS ~
$ 750.00 SlI1 5 .00 H.P,-.T, 224 ST EP PA OG SCI ENTI FiC PRI NT,VISU AL
450.00 405.00 H.P .-e 7, 224ITEP PAOO SCI ENTIF IC
275.00 24".5 0 ".P..t9C.!INSSTEP P ROQ SCIEN T IFIC PRINTIVISU AL
175.00 157.50 M.P, -ac, 98 STEP P ROQ SC IENTIFI C
175.00 ' . 9 .50 IC HAND HELD PRI NTERV.IUAL
325.00 292.50 H.P t , PREPROORAMMED SCIENTIFIC PR INTIYISU AL
100.00 ~.OO H.P. 33E,"9 ITO PAGO SCIENTIFIC
eo.OO 72 .00 H.P .•32E. PREPROG R ED .CIENT....1CWITH n AT
eo.DO 504.00 H.P .-3t E, P REPROQR ED I C IENT lf tB
4n.00 .... 5.50 H.P.-~2, PREPROQRAM..ED fiN ANCIAL PRINTIYIIUAL
t20.00 toe.oo H.P.-38 , 8 ITEP PR OQRA....A.LE I UP E" FIN ANCIAL
75.00 17.50 H.P ._37. PR£PROGRAMMED FINANCIAL

WIITOCK AU MEWLETT.pAC~CALCULATOIIISONARE AND ACCUSO " ' EI-----------------------------

MFJ Enterprises brings you a new 24 hour
digital alarm clock with HUGE 1-5/8 inch orange
7 segment digits that you can see clear across
the room.

This one is striclly for your ham shack. one
that you can leave set to GMT. No more mental
calculations to get GMT.

Use the alarm to remind you of a SKED or
with the snooze function as an 10 timer to buzz
you in 8 minute intervals.

A constantly changing kaleidoscopic pattern
indicates continuous operati on .

Beige. 2·1/4 x 4·118 x 8·3/4 inches. UL listed.
Requires 120VAC, 60Hz.

Order from MFJ and try it - no obligation. 11
not delighted, return it within 30 days for a re-

STREET CITY STATE ZIP _

MFJ INTRODUCES A NEW

24 HOUR DIGITAL CLOCK
with HUGE 1·5/8 inch digits that you can keep set to GMT.
Alarm and snooze functions let you use it as an ID Timer.
Assembled, too!

MORE LITERATURE MQDEl (S) _

-"--DEALER INQUIRIES INVI'Tl:D.. ----

ra I"k' Hart~lrs H26'JJJOffice\\Orld, loc.

$440.00

$174.95

$ 78.71

$104.95

$ 33.75

'.- ~!~ .'t
$344.95 •
$120.00
$ 25.00

ASTRON POWER SUPPLIES
ELECTRICONICALLY REGULAT ED.

RS-4A. 3A. Cant. 4A. ICS
Regular $39.95

RS-6A. 4.5A. Cant. 6A. ICS
Regular $49.95 $ 40.95

RS-20A. 16A. Cant. 20A. ICS
Regu lar $S9.95 $ 76.95

RS-35A. 25A. Cant. 35A. ICS
Regular $129.95 $119.95

ASY Electronic Power Supplies
SPS-S SA. Cant.

current limit 9.2A.
SPS-8M 8A. Cant.

(with meter)
SPS-20 20A. Cant (wi th

meter ) current lim it 35A. $157.20
Wils on Portab le Synth esized

2 meter Transceiver
Intern al Battery or Extern al

Supply 1 or 12 Watts
WE-800 - less batteries .... $41~ . 95 .
Midland Synthesized

2 Meter Trans ceiver
13-510 1 Watt and 25 watt $344.95
Amcomm 8225 2 Mete r

Tra nsceive r 25 watt s
continuously variable
fro m 1 to 25 watts

Tempo 8010 Extern al VFO
Tempo 8120 Speaker
Yaesu FT-7 Mobi le

Transceiver
OSI Frequency Counters

Model 3600A.

1280 AIDA DRIVE
COLUM8US. OHIO
(Reyno ldsburg )43068

Some items subject to prior sale.

All items new
all prices FOB Reynoldsburg, Ohio .

hot summer sales
while present
stock lasts!

(614l-866-HAMS

WHILE THEY LAST!

83~
universal
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TS-520KIT .. ... '_'_' $27.50
TS-520S KIT 32.50
TS·820& 8205 KIT 34.50
Fr-101SERIES KIT 32.50
FR-IO! SERIES KIT 34.50

We are enclosing a
tax-deductible donation
in the name of our
company.
We want to help. Please
call our company and
tell us what you're doing
to stop the hurt of child
abuse in our community.
We will plan a day for
employees' children to
visit our place of work
to learn what we do
and why.

We want t o stop
the hurt.

Talk
is

cheap.
Here are some of the a ction s

your company can take to
prevent the suffering caused
by poor parenting patterns

and child abuse.

D

D

D

ittpo elient chlId abuse.
writel '"2864a.L. ..60690
Nalional Commillee 10<Pte""ntion 01 Olild Abuse

~---- .J

"'I' A ~UbliC Service Of This Magazine
~ & The Adve rtISIng Council

-------------..

PROBES
Hi-Z

S15_00

•
Low Pass

- $15.00

10 mv @
150 MHz

$ 5.0 0
15.00
10.00

ATTENTION KENWOOD & YAESU OWNERS!!!

the W6TOG *
RECEIVER MODIFICATION KIT

IMPROVES AUDIO P UNCH · IMPROVES PROCESSED SPEECH QUAUlY

Con vertsT5-820 speech processor from RF compressor to RF dipper

EXPLICIT INSmUCTIONS MAKE MOOIRCATION A CINCH

*WELL KNOWN OX'" WITH OVER 300 COUNTRIES CONRRMEO.

SATISFACTION GUARANTEED OR MONEY REFUNDED
All prices postpaid· in Calif. add 6%sales tax- Mastercharge & Visa accepted ,

• INCREASESSELECTnnTY
• IMPROVESSENS~
• LOWERSINTERNALNOISE
• COMBATS BLOCKING FROMLOCAL SIGNAL
• IMPROVES NOISE BLANKEROPERATION

IT'S MAGIC-IT'S "MAGICOM"
PROCESSOR MODIFICATION KIT

The "MAGICOM" RF processor module provides up to 6db increase in output with
smooth, clean, no n-distorted audio and more penetration forthosepile-ups. Price $27.50

ENDORSED BY W6TOG AND BIG GUN meers WORLD WIDE

*

• Per iod Measurement (Op t ion al)
e Input Diode Pro tec te d
e1 2V-DC Operati on (Optiona l)
• Oven Contro lled Crys tal (Optional )

±. 5 ppm
• Selectable Gate Times -.1 & 1 sec.

$ 249 .9 5
3 4 9. 9 5
399 .95
54 9. 95

05 ) 10 se c . T im e Base
06) Per iod
0 7 ) Hand le

• 500 MHz
& 1 GHz

$ 49 .95
10.00
10.00

500.378'-1

MO DEL
CT R-2A

• Bu il t-in Pre-Amp 10 mv@ 150 M Hz
· 8 D igit .3 " L ED Display
• H igh St abi l ity T C XO T ime Base
• Built -in VHF-U HF Prescaler
• Auto mat ic Dp Placeme nt
• TCXO Std . ± 2 ppm

500 M H z Kit CTR-2A-500K
500 MHz Assembled CTR-2A-500A
lGHz Kit CTR-2A-l000K
lGHz Assembled CTA-2A-l000A

O PTIONS .
02 ) Oven Crysta l
03) .43" LED
04) 12 V- D C

1 us to
1 sec.

1[jJr;][JD~1 010 • :E
DAVIS ELECTRONICS 636Sheridan nr.. Tonawanda, N.Y. 14150 716/874-5848

The New Model CTR·2A Ser ies Counters are desIgned and bu Ht to the hIghest standards
to fulf ill the needs of commercial commun icatIons, engIneerIng labs and serious expert­
mentors, With an accu ra cy of + .00005% (o ve n option ) the CTR-2A ca n handle t h e most
critical measurements a n d is about half t h e cost o f other commercial counters.

If you need a re liable co u n t e r at an affordab le price . the eT A ·2 A is the answer .

=~I
~...

THIS SPACE CONTRIB UTED BY THE PU B L ISH ER
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OPTIONS

Duplexers

Basic auto pat ch

Matching cab inet

.0005% High stabili ty crysta ls

5%" X 19" X 13"

Maggiore Eleclronic l.a;'~ratory
845 WESTTOWN Ro.

WEST CHESTER. PA. 19 3 8 0 PHONE 21 5 4 3 6 - 6 0 !!51

,,,,,
THE

NEW

so REPEliTERf
Hi Pro Mk I

State-of-the-art , full-featu re repeaters tha t boast broad range
tempe rature and elec tr ical stabi lity for use in an unco nt rolled
environ ment
• Low current drilln - A plus for emergency 12 volt standby ba ttery
operat ion
• The receivers develop maximum usable sensit ivity and sideband
rejection
"Th e transm itt ers devdo p 15 Watts Minimum of clean rf and a fa ithf ul
reproductio n of th e inpu t signal insuring an extremely good soun ding
repeater.
• Includes a high quality
instr uc tio n manual

dynami c microphon e and a detailed

PA Res. add 6% tax
50 MHz $789.95 450 MHz 799.95
144 + 220 MHz $699.95 PLUS SHIPPING

C75

The DrakeTr-7
WASHINGTON 953-9535 - BALT IMOR E 7n0600

9624 FT. MEADE RD. LAUREL, MD. 20810INC.

solid state continuous coverageE ",..' :-:i :. .. ,'... "~."..~ . ,.... ":, .

MM
NTER
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Build Your Own
CW Keyboard Keyer

••_0_._ .. ;;.
- - - ----

Save Over $17 5

QSL for full details

.....IIIIIIP..,.. ECM Corpora tion,
412 N Weinbach Ave .,
Evansville, IN 4 77 11
812 -476·2121

REGULATEDPOWER SUPPLY
• Fully regulated, dual protected, 13.8 vo lts

• Illumi nated on/off switch
• Ham mertone metal cas e
• NEW 5-YEAR WARAANTY

33 Am p (30 Amp con t inuous ) $ 119.95
20 Amp (16 amp. cont.) $64.95

8 Amp ( 6 amp. cont. ) $39.95

TIMES CABLE
RG -8U - 100' multiples 18¢/fl.

RG-213U - (Non -contam inat ing j ack et )
- 100' multi ples . 22¢/f1.

'12" Aluminum Jacketed hardli ne-50 ohm.
500' ro lls or more 371t/ ft.

WILSON ANTENNAS
System One Tr ibander (4 e le.) $228.20
System Two Triban der (3 ete. ) $182.55
VW-l 40- 10 Meter Vert ical $ 66.35
WR-SOO Rotor (List price $164.95) . $112.95

Send S.A .S ,E. for add if iona l info rmat io n. Inc lu de ship ­
ping charg es wifh check or money ord er. (Oh io
re sidents add 4V.% sales tax). We also ship COO

JRS ELECTRONICS J8
P.O. Box 1893--Cincinnati, Ohio 45201

FT-227 "MEMORIZER"
OWNERS SCANNER KIT

* 10 thru 80 the easy way! ! !
"BIG SIGNAL"W2AU BALUN *
"OLD RELIABLE'~W2VS ANTENNA COILS *

ANTENNA KIT
The se two old tnends " ge f toqerher with 120 fee t of high
qua lity H14-7 strand copper antenna wire a nd a pair of

"END·SULATORS" end insu lators to create a su perior
80 th ro ugh 10 m ete r. 108 foot long. full powe r (1.000 wat ts /
2.000 watts PEP) anten na. Instructio ns inclu d ed.

Price $48,25 plus $1 .00 handling charge

In Calif. add 6% sales tax , Masfercharge & Visa accepted

Orderfrom: S-F AMATEUR RADIO SERVICES
4384 KEYSTONE AVE., CULVER CITY CALIFORNIA 90230 Ph. (213) 837.4870

• Selectable swee p wid th (up to full band )
• Scans only the portion of band you select
• Scans atthe rate of 200 kHz per second
• Switch modification on mike allows you

to scan pas t, or lock on, any oc cup ied fre ­
quency

• Complete kit with det ai led instructions
• Install s ins ide rig ; no obtrusive external

connect ions
• Rig can easi ly be ret urned to ~rig inal con­

dition whe never desired
• Scans t o preset lim its and reverses
• Aut omatic bypass of locked frequency in

3112 seconds unless you press lock-on
switch Kit 534.95

Pre·as sembled and fested $54

Add $1.50 Postage & hand l ing

DEA LERS INQUIRIES INVITED

230

j §)-!
PRETUNED. COMPLETLY A S S EMB LED _ FOR ALL MAKES 6. M ODEL S OF AMATEUR
ONLY O NE NEAT SMALL ANTENNA FOR TRANSRECEIVERS· TRANSMITTERS-
U P TO 6 BANDS' EXCELLENT FOR CO N- GUARANTEED FOR 2000 WATTS SSB
GESTED HOUSING AREAS _ APARTMENTS 10 0 0 WATTS CWo FOR NOVICE AND ALL
LIGHT _ STRONG _ ALMOST INVISIBLE I CLASS AMATEURS'

COMPLETE AS SHOWN with 90 ft. RG58U -52 ohm feed llne, and PL259 connector, InSUlators, 30 ft.
300 lb. test dllcron end supports , center connector w it h built In Ilghnlng arrester and stetlc discharge ­
mo lded, sealed, weatherproof,resonant uaps 1" X 6 " - you Just switch to band desired for excellent worldwide
operation _ transmlttlng and reclevlngl WT. LES S THAN 5 LBS.

80 _40 _20_15_10 bands 2 tra p -- - 10 2 ft. with 90 ft. RG58U • connector - Model 998BU $ 49.95
40-20 -15 - 10 bands 2 trap --- 541t. with 90 ft. RG58U coax - connector _ Model 1001BU $48.95
20.15-10 bands 2 trap -_. 26 ft . w it h 90 ft. RG58U coax - connector· Model 1007BU $47.95

SEND FU LL PR ICE FOR POST PAID INSURED DEL IN USA. (Ca nada Is $5.00 extra for postage ­
c ler ica l _ customs _ et c.) or order using VI SA Bank Americllrd _ MASTER CHARGE - AMER. EX ­
P RESS.Glve number and ex. date. Ph 1_308_236_5333 9AM • 6PM w eek day s. We ship In 2 -3 days.
PRICES MAY INCREASE SO _ ORDER NOW AND SAVEl All ante nnas guaranteed fo r 1 year. Mo ney
back trial I M ade In USA . FR EE INFO. AVAILAB LE ONLY FROM.

W ESTERN ELECTRONICS Dept. A7_ 9 Ke arney, Nebraska, 68847
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We have regular Bird customers in Texas. Alaska ,
Minnesota and dozens of other states as well as
Washington. They come to us because they know we
have a gigantic stock of Bird and that we ship the same
day and that we prepay Bird orders over $145. Add to
this the fact that we are the oldest and largest Amateur
store in the Pacific Northwest and you get a glimpse of
why we're 80 popular -

~MATEUR RADIOSUPPL~
SEATTLE

6213131hAve. So., 98108 (206) 767-3222
Washin gt on Resident s: To order, CALL TOLL·FREE 1-800-562-8326.

MASTERCHARGE

Kenwoo d TS 8205 for $1098
get SP -S20 an d Me-SO mic
free . Kenw ood TS 5205
$739 choice o f SP 520 or
Me 50mie.

JimWB2JQN

(7 16 ) 235.7540

••••••••••• •
BANKAMERrCARD

Amateur Radio of Rochester

I) . Wil son Syst em One
Tribander
2) Wilson WR -500 Rotor
3) 100 It. RG 8-X
4) 100 ft. 8 wire Rotor Cable
5) 2PL259-Lisl $465 for
$385

with Ham III Rotor add
$30.00
with Sy It Ant. mi nu s
$36_00
with Cus hc raft ATB-34
minus $20 .00

····
·········
··
··
·····•··
·
···········118 15 SCOTTSVILLE RD., R OCH ESTER. NEW YORK 14624 •

• AS1 :•••......••••••••.• ••..... ..... ...... ••..•. .....• •...... .•

·
··

·
·
··
·

·
• Den/ron. Tempo. Wilson. Larsen. Cushcraft • Hy-Gain and

many more.
• Before you buy your next Ham Radio "S TOP " and take time to

send oreal/for our price sheets. You won', be sorry you did. We ser­
vice what we sell. Charge it! with BA NK4MERICARD or MASTER·
CH A RGE or we will ship C. O.D.

The Lightweight Champ.
ARRL HUDSON DIVISION CONVENTION

only

$79.95

PLAYBOY RESORT & COUNTRY CLUB
AT GREAT GORGE

McAFEE, NEW JERSEY
SPONSOR~D BV THE HUDSON "'M"'T~UR R...DIO COUNCil . INC

NOVEMBER 10, 11, 12, 1978
S P E.C IA l PROGR AM F RIDAY NIGHT

EXHIBITS - -- LECT URES --- FORUMS FLEA MARKET

Kantronics 8040-8 Receiver

The 8040-8 is a versatile CW receiver at a
modest price! This battery-powered unit makes a
great camping and vacationing rig.

Prospective hams can copy real QSOs with a
reasonable investment. Watch for our companion
transmitter. available soon!

Coverage runs from 3.650 to 3.760 MHz, and
7.050 to 7.150 MHz. Write us for more detailsI

FREE PARK I NG - - - COME FOR THE DAY OR THE WEEKEND

jEJ
¢""LOW ROOM RATES - - - INDOOR POOL - -- FAMILY FUN

~"AR'? . ATTEND TilE SATURDAY NIGHT BANQUET AND ENJ OY

. ". ••••• • RON SWOBODA WA2HVM AND J EAN SHEPHERD K 20 RS

ADDI Tl ONAl lNFORMATl ON CAN BE OBTAI NED FROM: HAN K WENER WB2AlW,
CHAIRMAN. BY WRITI NG TO HI M AT 53 SHERRARD STREET, EAST HILLS, N, Y. 11577

FLEA MAR'<ET INFO RMATICf>l ' Wri te t o Peter xa c pe je , 2 3 Rowl and Ave nue .
Cli f ton . N. J . 07 0 12 . Pleas e enclose a l a rge 5 . "' .5 . £ . . Yo u can c a l l Pe te
nights at 2 01 779- 45 ') 0 or neve Re ttig , d a y s at 201 35 4-16 00.

USE COUPON (O R FACS I MILE l TO ORDE R REGISTRAT ION AND BA.."lQUET TICKET S

1202 East 23rd 51

TO .. ..... Cv IS<:A"O "'A :!'Go:C ..... eMee o: t'O .....UOSO.. OlVIS' OOlCOftvE .. T1Of<"'O/> $ '$ eNCLDStD.
p.n aox >14 TIl E " "VES ..... O C.. U S,(;t<S tl F ..... v l FOIl TIOOSE ", »O WILl
BAO"OX. " 'OWVO" " ' ll*3 8 E l/S' OlCT"eSE a"' NOlJ ET TICKETS ..... E ...TT"'C HED.

HERE IS MY l ..... GE S.....s.e PlEASE SE"O

II~KANTRONICS
K 13 The Lightweight Champs.

Telephone 9 13 -84 2·77 45

l aw rence. Kansas 66044
__ REGISTR...TID" ISI ...T $J M ' _

_ _ BANQUET n CKETls' AT 515.00 • _

NAME

A DDR ESS

CITY

CAll

STA TE' Z IP
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WJ:Sfcom

now
125!

the all new 2 meter VHF
amplifier from Westcom.

lR-SO OWNERS
NOW SEND

MORSE CODE!
• Lev ell U II e.._ette_ Included
.4 o r J:60K
• Assembled U tested PC board
• AU h ardware. c:o m p le t e Instruetlons
.4 separate reeallable messales
• Keyboard b uffer. you type ahead
• K eyboard one-key speed c h a nle
• P lul_ on the T BS·8 0 port
• No modUleations to TRS-8o required
• Keys soUd state U g r id bloc:k rill
. Sidetone Inel uded
• Ma c:hlne language p r o gr am . n ot baale

SEND PERFECT CW- $39.95 -ws< l0li,'."""0,- ......
(( MICRO-KEVER )\BOX K M58

KINGSPORT, TN 37662

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

(OA KIY

• An add-on un it , no internal connec t io ns or adjustments requi red
to associated equiprnent e Standard Amplifier Models ope rate FM .
Li near Models operate all modes: SSB, FM , AM , RTTY, CW, etc.
• " Mic rost rip" des ign prov ides high stability and opt imum perfor­
mance over wide bandwidth . Factory adj usted, no tuning required.
• Mobile mounti ng bracket tncruceo > RF sensing T/R switching,
ad justable dropout de lay . Remote keyi ng capabilit y e Thermal ly
coup led biasing . Reverse Voltage protected and tu seo s Conser­
vati vely rated with oversized heat sin k . Red LED indicator s for
moni toring DC and RF . Ninety day material and workmanship
warrant y

CO NNECTOR ASSORTMENT

$25 .00 $23.50 eech
" .. Postp a id lots of three

Include s: 5·Pl259, 5·50239, 5-UG I75, 5 -UGI7b,
2 - PL258, I · DM, I · M35S, 2 · M359, 1 - UG255,
I · UG273, 2 · PL259PO, 1 - ' 021·20, I - lig htning
Arrestor.

Masrer Charge & Visa accepted /Send for Free Caralog

COAKIT
P.-Qr- Box IOI·A Dumont, N. J . 07628

Circle C21 on Reader Service Ca-d

techni ca l specification s and data sub ject to ch ang e withou t no tic e

WE NEED :

MILITARY SURPLUS
WANTED

ARC-34, ARC-51 BX, A RC-92,
A RC-94, ARG-102, ARC- 109, ARC-115,
ARC-116, ARC -131, A RC-134, ARC -164,
A RN-82, ARN -83, ARN -84, ARA-48, ARA ­
50, APN-81, APN-133, APN-147, APX-64,
A PX-72, 618T, 490T-1 , CU-1658A, CU­
1669A, 807A, GRG-106, URG-9.

=<
Top do lla r pa id or trade for new a mate ur
gear. W r it e m phone Bil l Slep. (704)524­
7519. Step Electr onic s Compa ny, H ighway
441 , O tto, North Ca ro lina 28763.

10705-15

INPUT MINIMUM MAX IM UM PRICE
POWER OUTPUT W. CURRENT
(watta) (a. mu input) 13.8 VDC

5·15 90 11 139.95
10·25 125 re 169.95

2·15 90 11 149.95
5·25 125 18 179.95

avai lab le
soon

• Lin ear; AM, CW, FM, SSB, RTTY . Linear mo dels work well wi th low po wer
transmilters of 2·3 watts to yield 30· 40 W ou tput. size: 4 1/8 x 5 1/2 x 2 5/8

FM Mo de: 144· 149 MHz
2M 15x90
2M 25x125

All Mode - Lin eari zed:
144· 149 MHz

2M 15x90L
2M 25x125L

FM Mode: 220·225 MHz
103M 15x70

MODEL
NO.

IF NOT AVAILA BLE FROM YOUR LOCA L DEAL ER, CONTACT:.......

.111.

232



:!...

2.5 MHz Frequency Counter
Kit Complete kit less case S37.50

30 MHz Frequency Counler
Kil Complete kit less case S47.75
Prescaler Kif to 350 MHz S19.95

Clock catenear Kit $23.95
CT7Q15 direct drive chip displays dale
and time on .6" LEOS with AM·PM indi­
cator. A1arm/doze feature includes buz­
zer. Complete with all parts, powersupply
and instructions, less case.

60 Hz Crystal Time Base
Kit $4.4 0 Converts digital clocks
from AC ~ne Irequency to crystal time
base . Outstanding 3CCUfaC}'. Kif indudes:
PC board. MM5369. crystal. resistors.
capacitors and trimmer

Sinclair 3Y2 Digit Mullimeter
Ban.lACcoer. 1mVand.1NAresolution.
Resistance to 2tJ meg. 1% accuracy. Small.
portable. completelyessem. in case. 1 yr.
guarantee. Best value ever! $59.95

Nol a Ch,ap Clock Kit $14.95
Includes everylliing except case. 2·PC
boards. 6-.50"LEDDisplays. 5314 clock
Chip, transformer, all components andlull
fnsnucs Green and orange displays also
avail Same kit w/.8o" displays. $21.95

JUST GETTING ON THE AIR?

lee Adirandack lar

Digita l TemperatureMeterKit
Indoor and outdoor Switches back and
forth, Beautitul. 50" LED readouts. Noth­
ing like it a~a i la bk! Needs no additional
parts lor complete. full operation. Wili
measure - 100" to -anr.tenms 01ace­
llree.air or liQuid. Very accurate $39.95
Beaubtul hardwoodcase wlbezel Sl l .15

o New Equipment
o Used Gear
o Friendly Advice

~[IDOm[Q)~[ID&~~ ~~g~yy
185-191 West Main Street . P.O, Box 88
Amsterda m. N .Y. 12010 Tel (518) 842-8350
Just 5 minutes from N .Y. Thruway- Exit 27

M65A
$99.95
WIRED

SEND-RECEIVE RTTY &CW

-.M65 K
$69.95

KIT

PLP
..

TYPE • 11 Pilli l• "M.":

pt , TIft ". TlUSIII III I,ll> flo .11 IJncnT t... " .......co!

II "'(I lt l li or ' iltIK II " ' 'OlIO'''' )

'.J, __ ...t, ';'I, ,...noI ... SoWl"" ....I.._~.. .I._ !

SEE POPULAR ELECTRONICS
FEB '78 ISSUE!

I INl lll ,. . .., .. .1< ~ IU QUiLITlllI' i' !t; .~..it i ..,j, l i..,I II (.....

::f:r'II"'ct~'f~~~t'~:~'I';:~I~! ,~;":~'nj ~:,,':::.:'I'~:~ l':t~~ltd

Small Pkg. 6pcs 4x6 $5.49
Med.Pkg. 4pcs 6x9 $6.95
Large Pkg. 3pcs 9x12 $7.95

P~PP26
"1 1'1t CIlQl T ""Hcn ct.
PI,IIN It»

. U Il, I' .~,

M48

TERMS: $5.00min.order U.S. Funds.Cahlresidentsadd 6%lal. FREE' send lor your copy of our NEW 1978
BankAmencard and Masler Charge accepled. oUES'T CATALOG I I d 28' I
Shipping charges Will beadded on Charge cards . . ncII e s amp.

Video Modulator Kit $8.95
Convert your TV set into a lIigh Qualify
monitor without affectingnormal usage.
Complete kit with lull instructions.

• Auto m.ulc~ &. rece ive : RTTY and CW
• Comp lete hardware and softwareJ;'Ck...se
• Co nnec ts to your PH user Port ...fld Ine kc yfhcild-

phol1 e j...cks of your rig
e ren mes sage memories-2 SS char. eac h
• Ke~rd buffer..,....a llows t yping <!Ihe" d
• Uscs buil t- in PlL or elltemdl TU
_ Morse trainer-random srener words
e lncludes h.l rdware. casset te &. manual
• TRS·SO vers io n <Ivaila ble soo n

w rtre o r ca ll fo r detailed broch ure

tt'IiCRoIRONICS
Dept. S.'_ I 5943 Pioneer Rd.

! IIISA Hugh son , CA 95326"-J (209) 634·8888
California residents add 6% lax

NiCad BaU. Fixer/Charger Kit
Opens snorted cess ttlat won't holel a
cllarge andtnen cllargesthem up. al in
one kit wr'ful! parts & instruc. 57.25

RCA resmae VIP Kit 275.00
Video computer willi games and llraphics

'78 IC Updale Master Manual
1978 IC Update Master Manual S30.00
Complete IC data selector2175 Pll . Mas·
ter reference guide. Over 42 ,000 ClOSS
references. Free update service throullh
1978. Domestic postage$3.50. Foreign
$6.00. Final1977Master closeout $15.00

PROM Eras er
Ullraviolef. assembled $49.95

Stopwatch Kit 526.95
Fullsixdigit batteryoperated 2- 5volts.
3.2768 MHz crystal accuracy. Timesto
59min.•59sec.. 9911100sec. Imes std.•
split and Taylor. nos chip, all compo­
nents minus case. Full insfruc.
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VARIABLE POWER SUPPLY KIT $11 95

In ,,.,
$1.75..

.ss

.ae,n,,n,,n,
ea
."

"'.00
YO,

$2.50
$Z."
sazs

rcor FET' s WITH
$5&$l OORDERS.t
DA TA SHEETS
WITH MANY ITEMS.

FSA250 1M Diode Array
MPF102 200MHz RF Amp
40673 MOSFET RF Amp
LM324 Oltlld 741 Op Amp
LM376 1'0<Voh Rag mOl?
NE5 55 Timer m DIP
LM123 2-37V Reg DlP
LM741 Comp Op Amp mDIP
LMI 468 D. a174 1 mDIP
CA3086 5 Tr a... Array DIP
RCA29 Pwr Xi" or 1A 30W

tIP *SUPERSPECIALS: -'
10 /$1
",n,
15/$ 1
25 /$1.n,
""6/$ 1

SO.75

~",n,
se,

RF391 RF Powe r Amp T"",.i"o, 10-25W@ 3-30MH.TO-3
55 5X Timer 11'.-lhr Diffe ren l pinoul from 555 (wldot a]
RC419 4TK Dual Track ;ng Regulato ' t 02 10 JOV@200mATO·66
RC4195T1< Dual Tracking Regulalo, ~15V @ 100 mA nO-66)
SD38 Wavefo rm Gen . rato r "'nA Wa.. With Circuit> & Darn

lN 34 Germa nium Diode
l N914 100 Y/l0mA Diode
lN4001 50V/lARoct ifier
l N41 54 30V l N914
ElRt SOV \'A 8<idg. Rae
2N2222 NPN Tron<i'lor
2N29 07 PNP Tra n. irto ,
2N305 5 Power Xi" o r lOA
2N3904 NPN AmplSw ~100

2N39 06 ?NP AmplSw s roo
CP650 Powa r FET \'Amp

FREE

A DD $1.25 FOR POSTA GE/ HA NDLI NG

M ORE SPECIALS: -.
RC4195DN ~ 1 5V "" SOmA VOLTAGE REGULA TOR IC. Veoy easy 10

U". Make. a neat Highly Regulal ed ±15V S.pp ly fo r OP AMP'" et c.
Roquire. only .nregulated DC (18-30V) and 2 bypass ""padto...
Wilh Darn Sheel .n d Schem at i", _8 -pin mDIP $1.25

RC4136 a .ad 74 1 Low-Noi", Op Amp mDIP $0.95
LM1304 FM Mult iple. St ereo Demodulato r DIP 0.99
LM211 1 FM IF Subsystem IIF Amp, ner., Limiter) DIP 0.9 9
lN6263 Hot Carr ie<Diode 0.4V @lmAO.ln.DO-35 1.00
ZENERS-S""cify Volta9" 3 _3,3 _9, 4.3, 5 _1,6 .8, 8.2 400mW 41$1 .00

9.1, 10, 12, 15, 16,18,20.22,24, 27,or33V !t l 0%) 1 Wan 3/$ 1.00

_ M ONEY_BA CK GUARANTEE
• A LL TESTED A ND GUARANTEED

ADVA ELECTRONICS
BOX 4 1B1 GB, WOODSIDE, CA 94062
Tel. 14151 328-1500

LP-l0 LDGIC ~ R ODE kit- TIL , CMOS, ote.
M'ch;"d .... incl.d.d _Y, ~" '",",blv $l.a,

SEND FOR ADVA'S NEW 1979 CATALOG
NEARLY 1000 SEMICONDUCT ORS, I<JTS, CAPACITOR S, ETC.-SEND 25' STAMP.

SPECIALS - THIS MONTH ONLY
lNJ4A G,,,,,..;"", Oioo.6UV 10mA 1U/$1 l MJG!H L. " Bia, c....., Op Amp· s..,...-109 $0.84
l H210 G,rm' Nom Oiod. SOV 200ml\. .n, LM309K 5V.H R'IIol.Io, TO_3 ...
l N914 SiIi«l n Oiood.100V 10mA "''' LM31JK Mj......I. V.I.. qo R'II ul" . ' N IV 3.50
1N6263 H.tC.... . Diod. IHP2800" t<) $1.08 l MJ80N ZW. ll Audi. P....' ...mpli!i" '" ~

rr Po..... V,,,,,,,, l - ZW Dol" 4llMH, ~{56,A P..... LockedLoo~ me ..
(SI'« ' &£ire"," io, lodedwit l>F1) $2.00

UI12~£ N P",i~ooV.llIl. R"II"I. to, '" ""DIODE GRAB BAG_M ixod".''',,,clil,, ,, , .lc 50/$1 l M747 0..1741 Comp........ 01' Amp '" ''''2N10& NPNH .h.s,...~Swi"h 15" .n, 2102 1D24_BitStotic RAM11024. U '" $1.15
2N918 UHFT""i"",-O I<IA01p .~ I . I ~H . .n, 21400E FEY.lnpnt O~ A",~ -l i ko NE536/~A74D 1.95
2N2609 P4:"". ,,1FEYAm~IHiIf2500.01ho, $1.00 £A3018A 4-T".~<l.' AIIOy/O, d ingOoo ..
2N2920 NpN 0,,1 T... ~ot., 3nN M.",h <'125 2.9. CAl0 28A RF/IF AmplHiorDC,. 12DMII. 1.45
2N3904 NpNAm.lSw""h ~lDO 4IIV 208mA .n, CAl015E FMIF AO'Ip/Limi,or/U. ,tdO' '" '"2N4122 PNI'RFAm~ljfio,& Switch .., RI;4558 Ouol H ~k G.i . 01' Amp mOll' ..,
2N4869£ N-C",,01 A.d i. f ETSop. r LIlW-floi" "" N555GV f'roa ~.n F... 01'Am. mDlP ..,
2N4888 100Volt PNPTton~otn, In, K..or on, N5558V Onal HiG..-. 01' /lmp- Cornp. mOIl' ..,
Etl 2 N4:!nr,, 01 FETVHf Rf /lO1~ .., 8018 FnllCtio. G••oraln,IVCOw~h ci".i" $J.l 5
11S74 N4:II> ,,01 FETH ~h.s~..d Switch 40l! ..,

Continuously Variable from 2V to over 15V
Short-C ircuit Proof
Typical Regulation of 0.1%
Electronic Current Limit ing at 300mA
Very Low Output Ripple
Fiberglass PC Board Mounts All Components
Assemble in about One Hour
Makes a Great Bench or Lab Power Supply
Includes All Components except Case and Meters

•••••••••

OTHER ADVA KITS:

HolAll NOWI FREO DATA ,~EETS " W i'" ,, ;t" m.ny ;t""' , f,om ttli, od. FREE 0 '1
REOuEST_-,., Op Amo with ,," V0,"" of $5 0' ,""ro_749 0...1Oi>AmO'" "'" E,OO
"En with"'..., o,"orof $' 00' ",oro. """""""" ", iO' to 12/31na .00. ,,, . ;" m oeroro.. .
OR o~~ TOOAY_AII"..." rubj. " 10 prlo' " I. , ,.., pra, >Ubj. " '0 mo"". witho"' """eo.
All '''m, orono" ourpl", 0",,_100%,"oction." v "", ,,,
WRITE FOR FREE CATAlOG #7~ off,, '". 0'"' ' 00 " rn;rondu,"'" em lorl In >to, k
$00"2 5<1 ".mp
TERMS, Sond _ '" or "",n.v ",d..- (US _'und,) w;th ord,,_Add 5':f; "",.... tor U_S.,
Co",", ond M" ioo. Sl ,OO I" od' i"" m Ol" Dn","or, und. , S10, C. ';' . ,..i. ... " oM 6" " I.,.
to' . Forol.no,d." ,dd ' '''' """ .... ' COOor"',,_,dd St.OO " " 'eoeh,ro'

'-OGlC PROBE KIT -l,! !O wi,. CMOS, D L. OTL. RTL. HTL. HINIL , " d ""''' MOS IC', .
Bu ''' _;n pro loct",n ' '''ORpo<" ffv ", .",1'M o,"",olt_ _O"w,""'V ' ,ow rnA' romc ircuit

uodo, ..." . O..r LEO " " Io ut_ Co m," ot. k~ i" lud" co.. . nd oriD ~"'~ ONLY$1,S5
fiXED REGULATW P(lWER SUPPLY KITI;_Short-c ;,,,,it 0'00' ,, ;'h ' h"",, ' ," ,ron'
lim~",o . Comoact ,I,.0""tvolea! ,ogulot",o of 0_'" m••• th . .. id..1fDr m<>" . Ioct","',
ornjoe.. . A" il.l>l. fo r 5V (I> 500mA. 6V I!I 500mA. 9V @ 500mA. 12V (0400mA, I'V @
3QQmA, Spoc;!y","og. w",,"o rdorloO $8.95 • •

n.", .. "'-!<I·....mb' . kilO Include .II e<>",,,""'"", ",",pl. " <101,110<1 '"' true" " " ' '''' pi "",
li bol.,o.. PC board , _ Po_ ," pplV . " , do no' 'ncO"". "'.. or """,,- hid $ 1.25 por ki' for
_ ....nd hand"no

NEW SPECIALS
LM318CN High Speed Op Amp 5 0V/~s mDIP 50.94 1N270 Germanium Diode 80V 200mA 4/51
I.M3180 High Speed Op Amp 50V/~s DIP .90 1N823 Temp Comp Reference
LM339N Quad Comparator Single or DualSupply .79 6.2V±5% ± .005%f C 50.60
LM380N·8 YZW Audio Power Amplifier 8-22V .90 lN914 Silicon Diode 100V lOrnA 25/51
NE567V Tone Decoder (PLLl O.OlHz to 500kHz .99 lN3044 100V Zener 1W- Better t han an OB3 .75
XR567CP Tone Decoder (PLL) 0.01Hz to 500 kHz .99 lN3045 110V Zener l W- Better than an OB2/0 C3 - -:75

LM723CN Precision Voltage Regulator 2-37V DIP 3/51 lN3071 200V 1.DOmA S~it:.h !ng Diode 40ns .30
LM747CN Dual 741 Compensated Op Amp 2/51 2N2915 NPN DualTransistor 3mV Match (l100 51.95
SAD1 024 Oual 512 Stage (1024) Audio Delay l ine 2N3819M N-Channel RF FET 100MHz Amp .35

"Bucket Brigade" Appl. Data included $18.95 2N4020 PNPDualTransistor 5mV Match (l250 5.00
XR2206CP Function Generator with applic. data 4.40 2N4445 N-Channel FET 5n Switch 3.50
XR2242C P Long-Range PrecisionTimer ~s to days 1.50 2N5394E Ultra-Lew NoiseJ-FET Audio Amp $1.25
1 YEAR TIMER Kit-2XR2242's and Applic. Note 3.00 2N591 2 Dual J-FET RF Oif Amp to 8P.0MHz 2.90
LM2901N Quad Comparator +5V or 2 to 36VDC 51.20 2N6028 Programmable Unijunction Transistor .45
CA3018A 4-Transisto r Array/Darlington .99 2N6449 300 Volt N·Channel J·FET Amp/Sw 2.00
CA3028A RF/IF Amplifier DCto 120MH z 1.25 CP640 Broadband FET RF Amp 140dB
RC4558 Dual High Gain Op Amp mD IP 3/51 Dyn Range 54.50
SPACER Kit - 4 ea of 5 assorted size spacers 51.00 E304 N·Ch.n nel RF FET3.8dB NF@400MH, .50

MPSA12 NPN Darlington Transistor ,620,000 .75
±15 VOLT Regulated PowerSupply Kit-Easy assembly, nS88 . N-Channel FET 400M Hz RF Amp .60

5mV regulation, 100mA, fully protected.
RESISTOR Kit- 150 pcs%W, 20 most common values,Includes all components and hardware,

no PCB or case-Add $1.50 for shipping 513.95 individually packaged, 5 to 20 pes each . $4.95

PC BO ARD Mounting Kit-B ea spacer, screw, nut
""-and washer- 32 pes total. 51.00

ELE CT RONICS

A24

SEND FOR AD VA'S NEW 1979 CATALOG
NEARL Y 1000 SEMICONDUCTORS, KITS, CAPACITORS, ETC.-SEND 2 5¢ STAMP ,

BOX 4181 GB

WOODSIDE, CA 94062

Tel.(41 5) 328-1500ADVA
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No AA catalog Paeked WIth
electronic blrllllM a nd unusu.,r
items l Write or clrde 1M In­
form a1lon card number below

Simi la r to Western
Ele ct rtc . Mat rix Encoded .

9S SEPT EM BER SPECIAL l Ni ce. ncn­
' tact ile pad act ion . Exac t ly "S pic.

tu red . Terminated for PC board
mou nt Or wire w rap. 3" " 2%" , use
10 budd enCod ers, decod ers dia 1e-rs,
«tmpul er entry syst ems, "lecHanie
loc/n . contr ol ke yboards, e t c. (3 oz .1
037SW26::t

DEALER
INQUIRIES
INVITED

16·PIN IC SOCKETS!

SPEC IAL OF THE MONT H! Short "spr;n\l
d a...·• pins for PC boa "" mount . High p roM ...
(Berg No. 61. Brand new filCtor y su..-plus.
11 oz .l OJ7J K15 5

SEPTEMBER SPECIA L! B.......
t it ul q ua lity EPOXY. nea t ly cu t ­
just r igh t for etdl ing those pro­
ject bo.ords . !>inilla side. 12 ce .l
037 PC0 34 ~~~~~'~~SPECIAL PURCHAS E OF " EXCESS INV ENTOR Y':': '
---------- - - -'-----'=-- - - - - --1 PRI ME DEVI CES _ NO R EJ ECTS OR ··OFF SPEC""

MATERIA LI _ ... .

0310R156 RCA CD4013 CMOS (1 Oz.! ..3'9c. 101$3.59
03705169 RCA 40314 c&v he. , sink (30d

.... ..... .. .... ...........................$1.39 . 101$10.88
0310 S168 RCA 40536 c/w hea l sink (3 0d

.•••••..•.. ..$ 1.29. 101$9.95
037 0 R155 OIA LlGHT 521·9 186 micro LED 1101.)

... ... .. ... ... ..19c . 10/$1 .79. 100 1$15.95
031DR061 48S X106 switchi ng tra nsislor (1 oz.l

... .. .... ••~1.89. 10 /$1 5.88

0370S17 3 T.!. GA1742 trans isto r (1 o z.)
. ... .. ... .. ...69c. 10/$5.95. 100 1$49.95

0370 S17 2 LJ. 29694 !CA134 4 1 t ransisto r It ca.l
. ... ... ..69c, 101$5.95, 1001$49.9 5

0310S171 2SA613B pow er tr ansistor 11 02.1
sse. 101$5.95

031 DS170 2CS1213C !>OWer transistor 11 od
•••••• •••••••••••••••••••.•••••••••••••••••••••69c . 10 /$ 5.95

037 0 S09O 2NI69 Germanium PNP 11 OI J
... ... ... ... .. ... ..•. ... .... ..•..•.•.69 c. 101$5.95

037DR934 2N241A tr ansisto r (1 oz .l
.•••••••••••••••••••••.••__ ••••••__•••••••.690;. 10/$5.95 .

TMI[?lu(~(tJI. ,

QC-04 CD-4
FOUR-CHANNEL
QUAD RECORD
DEMODUL ATOR!

1295

0370f'26 3
037MS39 1
037PTOO3
037PT097
037P T04 3
037PT0 48
037PT056
037PT110
037PT100
03 7PT109
037f>T101

" BO XES & BA GS" OF TH E FINEST PA RTS A T
WONDERFUL SA VINGS I

O31PT 339 1 lb_ of siog le sided CU clad O!9O"Y PC
pc board 11 Ib.l ••• •••• •• •.•. .• . . S 2.95

037PT 338 1 lb . of dou bl" . ided CU e1lld epoxy PC
board II Ib.l . . . . . .. . . • . . . ... .$2 .95
5 asst. o pt icall"n," (2 OZ.! •••. : . • • 5 1.98
10 "fly spec" mic ro t hermist on !1 ozJ $ 3.99
50 asst. disc CilPilcit o' $ (3 ed $1.99
5 lb. elect ro nic surp rise box (5 IbJ • . .$2 .95
200 am. te rmina l lugs (5 ad . . .$2 .49
27 5 se le<:ted sheet meta l screws (1 IbJ $2 .95
50318·32 vo lume control nuts (1 IbJ .$ 1.99
2 lb. of self t ap screws !2 lb. ) $ 2 89
2 lb. of mixed hardware 12 lb .) . . $2. 95
2 lb. of a$$!. stee l wa,hers (2 lb.) $ 1.99
2 lb. of asst . mach ine null /II screws
12IbJ . . .. . . . • • . • • '. • . • • • • • .$2.89

037MS390 10 m in i bead the rm istOi"$(3 01 .) .... $ 2.99
037P T1 66 10 asst. the rm ;S10l'$(2 OIJ ••••• . . .$ 1.99

A _nA t;';'n. 1Fact o ry Su rplus Pu, ella.., A go ldm ine o f
pans lll'ld semicon ductors. 1500 in st oc k I Schemat ic
inc;luded. !5 lb.l 037H P099

24 HOUA-7 DA Y·A-WEEK TELEPHONE ORDER SERVICE!
Call in your chargecard ord ers at low weekend and evening
rates: DIAL : 1-518-561-8700.

E31

=::;;===~r.;::;::;::;;;:====~ 6" )( 4" COPPER CLAD
EPOXY BOARD S!

- . ' " . . " . . . . " '" .~. : .... . . . " . . ., . ". '..:: '.. ... ..- . .,. .. . .... . ., ;. . . " . . . - . . . , . - . , . .. ' .
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kit

".;.:.-.-.--;,:-,.,.
.. ' :' ::~::r

Frequency
Counter

$89.95 UTILIZES NEW Ma S-LSI CIRCUITRY

You' ve reque st ed i t , a n d now it 's h ere ! The CT -50 frequency
counter k it has more f eatu res than c o u nte rs selling for twice the
price. Measu r in g freq uenc y is now as ea s y as pushi ng a b u tto n , t he
CT-50 w ill a utomatica lly p la ce the deci m a l poin t in all modes, gi ving
y ou quick , relia ble read ings. Wa nt t o u se t he CT -SO mob ile? No
p ro b lem , it r u n s e qually as w e ll o n 1 2 V d e as i t d o es o n 1 10 v ac.
Wa n t super ac c u racy ? T he CT -SO u se s t h e p op u la r T V co lo r b u rst
f r eq , o f 3.579 54 5 MHz for t ime b ase. T ap o ff a c o lor T V w i t h o u r
a d a p t er a n d get ultra a ccu racy - .0 0 1 ppm ! The CT -5 0 o ff ers
p rof essional quali ty at t h e u n h ear d o f p ri ce of $ 8 9 . 9 5 . Order yo u rs
toda vt
CT·50, 6 0 MHz coun t er k it $ 89.95
C T-50 WT . 6 0 M H z counter . w ired an d t e st ed 159. 9 5
CT-600. 6 0 0 M H z pr e sca te r optio n fo r CT -50 . ad d _ . . 29.95

S PE C IFI CA T IO NS
Se nsitiv ity : less tha n 2 5 mv.
Freq u ency ran ge : 5 Hz t o 60 MH z. t y p ically 65 MHz
Gate time : 1 sec ond . 1 /10 second . wit h automat ic d ec imal
poin t p o sit io ni ng o n bot h direct and p rescale
Di splay : B d ig it r ed LED .4" he igh t
A cc urac y: Z.O p pm • .001 pp m w it h T V t ime b a se !
In p u t : B N C . 1 megohm d ir ect . 50 O hm w it h prescale o p ti o n
Pow e r : 1 1 0 V ac 5 Watts or 12 V d c @ 1 A mp
S ize : A p p rox . 6" x 4 " x 2", h ig h qua li t y a lum inum case

Color bu rst a dapter fo r .00 1 ppm accu racy

CB· 1, ki t • .. . . . . . . •• . . • . . . . . . . . . . . . . .. . . .. . . $14 .95

DECADE COUNTER PARTS
Includes : 7490A. 7475. 7447. LEO reado ut,
current lim it resistors. a nd instruction s on an
easy to build low cost freq uency co unt er.
Kit of part s. OCU·l • • • . • • . •• • •• . • • • • $3 .50

COLOR ORGAN/MUSIC LIGHTS
See music co me alive! 3 differ ent lights f licker
wi th music or voice. One light for lows. o ne for
t he mi d-fange and one fo r th e highs. Each
channel ind ividu ally ad justa ble. and dri ves up
to 300 watts. Grea t for pa rt ies, band mus ic.
nite clubs and mo re.
Complete Kit . MI.·J ••• _•• . . • . . • • • • . $7 .95

LEO BUNKY KIT
A great artem icn getter wh ich alternate ly
flashes 2 Ju mbo LEOs. .u se for name badges.
but t ons. o r warning ty pe pa nel lights. Runs on
3 to 9 Volts.
Complete Kit • . • . • . • _• • . . . . . . . • . .• $2.9 5

SIREN KIT
Produces upw ard a nd downwa rd wa il char­
acteristic o f pol ice siren . 5 watts audio o u tp ut •
r u ns o n 3-9 vo lt s. uses 845 o hm speaker.
Complete Kit. SM-3 . . . • . . . . . . . • • • . • $2.95

POWER SUPP LY KIT

SUPER SL EUTH AMPLIF IER
A su per-sensit ive a m p lif ier w h ich w ill p ick u p a
p in dro p at 15 feet I Great for moni toring
baby's roo m or as a gene l-aL pu r pose t est
a m plif ier. F u ll ' 2 w att s of o utput . ru ns o n 6 to
12 vo lt s. uses a ny type of m ike . Requ ires 8 -45
o h m speaker.
Co mpl et e Kit,. BN-9 $4.9 5

TONE DECODER KIT
A CO""4'Ie<. ' 0""' """ode' on a oit\el. PC Boa td .
F..,u''''': 400-5000 Hz adiUSlllbl. f , ... ..encv
'arge....11. ' . guh 'ion. S67 IC. Uwf ul 1m
,oue/l.,on. docod ing. """.1>...." ".,,,,,'ion. F5l<
d""'od. siognaling. and m any o' Ile< u«<s. u.e 7
lOt 12 button wuch,on. dec od ing. R...ns on 5
' 0 12 ... ,..
Compl" . Ki' , TO-l ..... S4. 95

Com ple le tr ip le ' . Qul• •ed POw", . upply p, o­
uide< ••dabl. :\:15 ""Its., 200 mA and +5 "" I"
a t 1 Amp . 50 mV '''''d 'egu l'l"'" ~oc>d f ;her'''II
. nd .....11 si. e. Ki' I... "'oMfo, m..-• . Requi, ..
6-8 V., 1 Amp.nd 18 .0 30 vcr.
Com pl.,. Kit. PS-3t. T . . . . . . . 56 .95

FM WIRELESS MIKE KIT
T ransmit up to 300' to any F M broa d cast rad io.
uses any ty pe of mi ke. R unson 3 t0 9 V . Type
FM·2 h as adde d super se nsit ive mi ke-p rea mp.
F M·1 $ 2 .95 FM-2 . •. •. . $4 .95

S."9.95
239 .95

ti.95

$ 1 1. 9 5
1 0/ $ 1.0 0
1CV$1.00

3/ $ 1. 0 0
3/$ 1 .0 0

• 3 / $ 2 .0 0
3 / $ 2 .0 0

.75

. 50 /$ 2 .00

A UTO ·DI MME R
$2, $0

FER RITE BEADS 1---- --- - - --- - - ---1
w il h inlo a nd <Pec s
15/$1.00
6 ~ole 8 alu n Bead s
5 /$1 .00

Au , o m " ,. .. ,y "","m
",.~I.. "" ohm... ..'o 'd
;.... ' 0 a",o;. " , "gn, ' . ..'
Fo ' OC " c., C, ,,, k

CA LENDAR ALAR M CLOCK
Ha• • ye.-y feat .... e one c o uld ou ~, as k f o, .
K if inc'u d es "" e ' Vlh ;n a . ~c .Pt ca"".
build it in, o _ II ••ta , ;on Of ...en c a'!
FEATURES:

_ 6 0 . , .. . 5" H"'h L ED _' 212" -..- F", ,,,", ,-C-le""". "",...mo-lOoT _ $f>oo n """on
• t,u. 2" " ou. A,..", • 700' ,hoe> d""" •• "
;"::';:~ ""ok u p w,,., ..~'" ,n On <h 'p

Compl.te Ki t , Ie.. cas. .
DC9 $ 34.95

1N9 14A Iy pe .. .

SOCKETS
14 PIN 5/$ 1.00
16 PIN 5/$1 .00
24 PI N 2f$1.oo
40 P IN 3 /$2.00

TR A NSIST OR S
M R F ·238 30W V HF
NPN 2N3904 t y p e
P NP 2N 39 0 6 t y p e
NP N P o we r T a b 4 0W
PN P Po w er Tab 40W
FE T M P F ·1 0 2 typ e
UJ T 2 N 2 6 4 6 1Vp e
2 N3 055 NP N Powe r

VIDEO TERM INAL
KI T $149.95

,2f2 . HO...' 12 ...011 AC"" OC
- H.... A« .... ",,, , 11 m,n",./"",n,h )
_ ,; JumbO ." LED , • ...., "
- En y • ..., po''''''' hoo ....
- 0""",, o'a"", w"" '. " " ; O ~_Co.., moun"n o ""0'" 'n,' uO.d
.Sup" ;n"'" " ,o n.
Compl. .. K;' , DC·1' S2>.95

CAR
C LOCK
KIT $27.95

A .O~, !> ~ , O- _n PC ..'" ' ''0' ....~ ~.. on'y _ ASCII
..... boO."..... a TV .., '0 _0_ ' con"• • ,. ,"' , '.. ,..m'".'
' 0 ' «>n """ ,on ' 0 YO", m,eoop' ''' _ '''' ... ".n.o..., "' ' '''
m'"T ,..,"'.. .. ..,no'. 5·•.", . " pol • . • ,,,, , .. "" ' " 0''''' n<I
b.ooo "' " ,~O ' 0 9600 ...~.. ,. 2 0 0' 32 <"....,...O. 16 ,," ..
, ••" '0 ., " o m ...." >0 • • • "o m p" ' " 0 • •• 0 0.." "" ,,>toO <m . ",
. nd p <on" o ' . p",H • •" m O" ol . y . , ,,, co n" o l, "" w ·o~

;n;" • •" . """, , ' ull ~• ., h . .. " , ,, ASCI' di.~ l av. o ' o , ,,· ,.~e ·, h,u
ou"o,. K " OO" O/<Otn o " '" 00""01 Ooo k.pac • • , ' 0' .., ,,0 . P , ,".
, ..d•. ,"v , IOn• •,." •. ho m• • , ", m n. ou..o' . A'." ".. .. p•• • . d . . ..
to . nd 0 ' " .... , " '"'' p.g. 1 " , 2 . ' ..... "om 0' ' 0 ~.m", y. Th .
<"'d " 0.".' ~ .",,, ., ""p ' o ' ~oo "' a anO o" ' p u" ".nO.." 7 ~
ohm <O....,,,~ '. .."""
TH3 2 ' 6 K "
TH 32. 6 . A ......0 __ T ,..,

VD ' . " -" ' 0 " f ... "" , '" ""

. 10/$ 1.00

PC Boa fd
$2 .95
Tran sforme r
$1 .4 9

REGU LATOR
7SMG $ 1. 4 9
3 09 k .8 9
3 09H V 9 9
3 40K ·12 ...."\' .99
7805 fi;,I'-J .8 9

;:: ~ 4- : :~
78 18 .8 9

141 Op·AMPSPECIAL

100 V.1 A ..

30 watt 2 meter
Powe r Amp

T he fa mo us R E cl a ss C po_
a mp no w a "a ilab le mail o rder ! F o ur
Watts in fo r 30 Watts o u t, 2 in f or 15
o ut, 1 in fo r S o u t, inc red ib le "a lue.
c o m ple te w ith a ll pa r t5. in5truct ion.
and d e tails on T ·R relay. Case n ot
incl Uded.
Co mpl e te Kit. PA ·1 .•.. . . . . $22 .9 5

CLOCK KIT
6 digit 12/24 hour

Does not
incl ude boa -c
0' t ra nsfor me r

LINEAR
5 5 5 S . 5 0
556 . 7 5
5 66 1,49
567 1,49
14 5 8 . 5 0
LE D D R IV E R
754 9 1 . 5 0
7 549 2 . 5 0

. .. .. 5/$ 1.00

.75 f act o ry pt ime min i d ip with bo th
1.25 Xltrox and 74 1 par t nu mbers

.... 1.25 10 for $2.00
. .. . . 1.25

. . 4 .2 5 " x 1. 125 .. . ..59

$2.9 5
.3 5
.7 5
.7 9
.35
. 5 0
.55

3 .50

DIO DES , 1KV.2. 5 A .

5314 C lock
74500
74511 2
744 7
747 3
7 4 75
74 9 0A
74143

W a nt a cl ock that
lo o ks g o od e nough f o r your

l ivin g ro o m ? Fo rge t t h e c o m ­
p eti tor ' s k ludge s a n d t ry o ne o f

o urs ! F ea t u res : ju m bo .4 " d igits.
Pol a ro id le ns f il t e r . ex t ru d ed a lu minum

case av a ila b le in 5 co lo rs . qua lit y PC b o a rd s
a nd su p e r ins t ructio n s. A ll parts a re included . n o
e xt r a s t o b uy. F ull y g ua rant eed . O ne t o t w o h o u r.
assembly t im e. Colors : s ilve r . go ld . b la c k . bronze .
b lue (specify).
Clo c k kit. D C-5 $22.95
A la rm clock. DC-B. 1 2 h r only 24.95
Mobile c lock. DC-7 25 .9 5
Clock kit with 10 min 10 t imer. DC -10 25.9 5
A sse m b led a n d test ed cloc k s a va il abl e. ad d
$ 10_00

600 MH z
PRESCALER

E xtend t h e r" nge of y o u r
coun ter t o 600 MH2. Wo rk . wi th
a ll c o un t _'S . L.u than 1 5 0 m It
sensitiv ity . Soec ify ';' 0 0 ' -roo
Wired. t este d , PS- 1B $ 59 .9 5
K it .PS-1 B . .. . . $44.9 5

C HEAP CLOCK K IT $ 8.9 5
DC4 Featu re s:
e 6 d igit .4" LED
e 12 or 24 lorm at

LEO D ISPL A YS

~...
R8
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Use inexpensive recycled 10or n meter ssb exciter on VHf bands!

KITS AT LAST! 6M, 2M,& l%M
SSB TRANSMITTING CONVERTERS

At a price you can afford

BUILD UP YO UR OWN GEAR FO RMODULAR
STATIONS, REPEATE RS , & CON TROL LINKS
• Rated for Cont inuous Duty • Professiona l
Sounding Audio • Bu ilt-in Testi ng Aids

5 0 -52M Hz
220-22 2 M Hz
14 4- 146 M Hz
14 5-1 4 6 M Hz
14 4- 14 6 MH z

28-30 M Hz
28-30 MH z
28-30 MH z
28-29 MHz
26-28 MH z

MOD El. __RF RANGE (MHZ) I-F RANGE

C432 -2 432 -434 28- 30
C432 -5 435-4 37 (O SCAR) 28 - 30
C432 -7 427.25 61.25
C432-9 439. 25 61.25

~~::~~~ ~!~:~~:~~:~:~~~::~~~~~~b}~__
A9 Extruded Alum C,?se/Con nec tors $12.95

• FREE 1978 CATALOG.

XV2 - 1
XV2 -2
XV2- 4
XV2 -5
XV2 -6

Frequency Schemes Available:

either one

incl uding crystal

-ONLY $34.95

RF RANGE (MHZ) I- F RANGE
50-52 28-30
144- 146 28 -30
145-147 (OSCAR) 28 -30
146-148 28 -30
Aircraft 28-30
220 band 28 -30
Other i-f & rf ranges av ai lab le

MODEL
(50
( 1M
C 145
( 146
C llO
C220
Spec ial

XV2-( I TRANSVERTER KIT $59.95
A25 Opt1onal Cabinet for Xverter&PA 520

R90 UHF Receiver Kit for any 2 MHz segment of
380-520 MHz band • . . . . . •• .• . . . • • . . $89. 95

FEATURES:

let you receive OSCAR signals and other exciting
SSB, CW,& FM activity on your present HF receiver.

New VHF&UHF Converter Kits

• Linea r Converter for SSB, CW, FM, et c .
e A fract ion of the price of other units
.2W p. e .p . output with 1 MW of drive
• Use low power tap on exciter or attenuator pad
.Easy to ali gn with buil t - in test points

R70 o-chcnna l VHF Rece iver Kit for 2M, 6M, 10M,
220 MHz, or com' ! bands •• • .. •.. • .•. $69.95
Optional xta l fil ter for 100 dB adj chan 10.00

* NEW GENERATION RECEIVERS
* MORE SENSITIVE *MORE SELEC TIVE (70 or 100 dB) ~~~:-::-:::'::"::'::-=:::'::':::-:~~~
* CO MMERCIAL GRADE DESIGN
* EASYTO ALIGN WITH BUI LT-IN TEST CKTS
* LOWER OVERALL COST THAN EVER BEFO RE

. 1- 1/2 X 3" e Covers any 4 MHz; band - 12 Vdc
e ldeo! for OSCA R -Diode protection - 2Od e gain

MODEL RANGE

P9-LO 26-88 M Hz
P9-H I 88- 172M Hz
P9-220 172-230 MHz
P14 Wired Give exa ct band

P15 Kit $18.95
P35 W ired 534.95
_ Covers any 6 MHz band in
UHF range of 380-520 MHz
-20 dB gain e Low noise

150 Six Channe l, 2W Excite r Kit for 2M, 6M, or
220 M Hz • • •. • •• ••••. • • • • •••• • •• •• $49.95

• Use as li near or Class CPA's . For XV-2 Xmtg
Conver ters, T50 Exciters, or any 2W Exciter

LPA 2- 45 Ki t $109.95
• 4SW out (linear) or 50W (class C)
• Mode ls for 6M or 2M
l PA 8 -4 5 Ki t $89 .95
For 2M, 8-lOW in , 4SW out

LPA 2- 15 Ki t $59 .95

• 1!YNout (linear ) or 20W (class C) e Solid State
T/R Switching . Mode ls for 6M, 2M, or 220 M Hz

FAMOUS HAMTRONICS PREAMPS

let you hear the weak ones!

Great for OSCAR, SSB, FM, ATV. Over 10,000 in
use throughout the world on al l types of receivers .

--""l.f'.~' .••~\ "?ii \.' _ PS Kit $ 10.95
__~ PJ6 Wired $21.95

- Miniature VHF model for
e Cover s an y 4 MHz band tight spaces - size on ly
-20 dB gain _12 Vdc 1/2 x 2-3/8 inches .

MO DEl RAN GE
P8- LO 20 -83 MHz
P8-H I 83- 190 MHz
P8-220 220 -230 MHz
P16 Wired Give exact band

P9 Kit $12.95
PJ4 Wired $24.95

De luxe vhf model for a pp­
lications whe re space pe rmits .



~
~O. Box 19442E Dallas, TX. 75219 (214)823-3240

I~~i':r
• •••
: .3~ CHARACT ER SIZE WITH
: PINOUT .65 6/3.00

MJ900 - MJ1000
COMPLI MENTARY PNP, NPN DARLING­
TON POWER TRANSISTORS. a AMPS
WE SUPPLY A SCHEMAT IC TO BU ILD A
HIGH POWER (35W) LOW DISTORTION
A U D I O AM P W I TH O NLY O N E
AD D IT IO NA L T RAN SISTOR AN D A
DOZEN INEXPENSIVE COMPONENTSI
TO -3 CA SE STYLE BUY A PAI R FOR

$3.00!

I-\OlJ5£ 1I

LM 3900 QUAD
NORTON AM P

WE BOUGHT A LARGE
QUA NT ITY OF THESE HOUSE
NUMBERED PARTS AT A
BARGA IN PR I CE TH AT
AllOWS us TO S ELL THEM
AT A LOW, LOW 3 9¢

SMALL SKIRTED BLACK I
INSTRUMENT KN OB.

r4"----j I

= !•511.00

FITS '.4"
SHAFT WITH
SET SCREW

3/1 .00

IL-1 OPTO ISO LATORS
B Y L1T RQN IX 6 P I N D IP
ST A N DARD PI NOUT LED ­
TRANSISTO R CO MBINATION.
50¢
WHILE THEY LAST!

MC3301P HOUSE #
4 OP AMPS IN ONE PACKAGE . USES

SIN GLE SUPPLY . ( 4 to 28VDC) .

INT ERNALLY COMPENSATED. SIMILAR

TO MC3401. BUT HI GHER GA IN 4 9¢

MC1437P DUAL 709 OP AMP
H IGH O PEN LOOP GAIN , LOW NOIS E 14
PIN D IP

M PF131 N- C HAN N EL
DUAL GAT E MOSFET

~ 50¢

DESIGN ED FOR AMPLI FIER AN D
MI XER APPLICATI O NS TO 200
MHZ . PLA STIC CAS E. UNITS
ARE HOU SE NUMBERED WITH
SPECS .

CAPACITORS '""- 1~'!!!2200 MFD @ 16 VOC
RADIAL

3/1 _00
500 MFD @ 35VDC

511.00 AXIAL I
220 MFD @25 VDC

7/1 .00 AXIAL

.1 MFD @ 20VOC
DISC CERAMIC '

15/1.00 j1fi

FANTASTIC SOU ND EFFECTS
CHIP

AVAILA BLE ONLY FROM BU LLET!

TH IS 28 PIN MAR VEL CONTAINS A LOW
FREQUE NCY OSC ILLATOR VCO , NOISE
OSCI LLATOR . ON E SHOT, M IXER AND
ENVELO PE CONTROL. WIT H 8 PAG E
MA NUAL. 5 to 9VDC 3.95

POWER SUPPLY
METERS

I
'r\.tUI. ~ .... ULTRASONIC SENDERRECEIVERK ITUS.02 .... ~

INC ANDESCENT PANEL
LAMP

CIuoT; ty 3Y,~ me l... . 10< tt>eP·S1_ . (J.15VOC &.
o-2SA , M.t<:h.d "I. ;nd,.;du.ll y ~k.l9"d

NOT SURPLUSI 12.9SIHt

MC1469R POSIT IVE VOLTAGE
REGULATOR

'" AMP COMPLE TE SPECS AN D
APPLICATIONS SHOW HOW TO BUlLO
FIXED OR VARIABLE POWER SUPPLIES
FROM 3 TO JOVOC . DRIVE EXTERNAL
SERIES PASS FOR CURRENT TO 20
AMPS!

1.25 EA.
10/10.00
HOUSE #

WITH TINNERMAN NUT YOUR CHOICE
O F RED, GREEN. YELLOW, WHITE 12­
24VDG 1St

~,
50C ~
6/1 .00
5/ 1.00

. 50¢
8/1 .00
99C
69c
75¢
69¢
4/1 .00
3/ 1.00

50¢~;....:...~--~_....l_-------4Y.
3/ 1.00

HOUSE # PNP POWER
1 0 -3

150 WA TTS
8O VCEO
10 AMP$

IDENTICAL TO 2N3790 1 .0 0

ALL COMPONENTS 100%
GUARANTEED

CA3011 WIDEBAND IF AMP w/ specs

2N3569 NPN EPOXY 1W

741 OP AMP 8 PIN D IP

723 VO LTAGE REG. 14 PIN D IP

MPS6530 NPN HO USE #

725 OP AMP LOW NOISE HOUS E If

7815 15V 1A REGULATOR HO USE #

LM340T-12 12V 1A VO LT. REG. w/s pecs

TCA 430 QUAD OSCILLATOR 1/ specs

2N4343 P CHANNEL J FET

2N6111 PNP MED PWR 40W TO-22O

2N6028 PROGRAM MABLE UN1JUNC­

T ION w/specs

TR IAC 200V 8A UNMAR KED

1N4148 DIODES

LE AD S AR E T AR N ISH E D BUT
CLE AN UP EASILY . THE BOSS SAYS
" DUM P ·EM ... ..SO CH ECK TH IS
PRICE! --e;s;- -

50/1 .00 _

OD~""" ...""_ _ """"'T_,c.,,,,;.
";'_"'';'' ~D ",200 '''''DC

FND 510 69¢ ~
COMMON ANODE READOUT W· rfl
CHARACTER I

LIMIT 24 PER CUSTOMER!

..; "".7~'"
..f '~ ~c

" ::':~:,",:-

-"u8_. .......
' _ '00- _•8"

L1","H' OTV

~T"::g:,;,'
T ....._

rx 5 :<'".500 _,,,,>7OV
' .' .

TOT"'L SECURITYI e ,.....,... "It" ,.,.,;,; (2J~Hl l !><>unO be.'"_ .. ,;,• • 1>'>0'0010<,.00 ... mb.,, ;. uno"o<""
~. ';'''' . ...., .. ""'.. , s.. Teo"""''''' ' '''' R...ow' '*' b<"_ ""'" 6 '''''''', '" 15 '"" ... .0<;0 0'>;"" "' "ll ....
.............. .., ...,.,..' , 10 _ .ho' OoiU . ,,,,,, up 10 . 50 ''' Oo-,.. . Fl T.lFlI...e ~.to ._ .".,"' "'.._
_ ' '''''2lfDC l..-..- . _ I , ,OO , UW;, · _ --. IKl _ __-.....__....... __ .. ' .. -.1.1.....

I C01IIPLETE KIT les$CJ'$ES 21.50 i

I Ie: - I~ * ADO 5% FOR SHIPPING* OCO O S ws.t~'I ~ * TX RES ADD 5%STATE SALESTAX
* ~EN D CH~C K M O OR CHARGECARDNO * ORDERSOF $50 & OVER TAKE 10%DISCOUNT* PHONE ORDERS ACCEPTED ON * FORE IGNORDERSADO 10%

~~NCV

LED'S

9- 14VDC

28.95

39 .95

Com ple te Elect ronics!
Chime. the hou r (ie ; 3 times fo r 3 O'cloc kl
Uniqu e ".winging" LEO pendulum
Tick toc k sound mat ches pe ndu lum swing.

~~r~M4~s9~;,~;;.,;c~~~eadout
Complete elect ron ic. inclu d ing tran.former &. ~pO!o1ker;

dr illed and plated PC bo ards meaSU re 4 .5" ~ 6.5"

BEAUTIFUL SOLID WALNUT
Custom case for abavf! k it . Over 9%" a ll. 19 .95

MK-03A CLOCK/TIMER KIT
Feature'S 24 hour Zulu l ime and up to 24 hours of el ~P5ed

t ime on the l<lme set of si~ digit LED readou ts , Tota lly
ioclependent ope<lltion of bo th function •. Cloek has pre­
senable ala<m ,..;th 10 minute snoo ze. Tim. r .... reset,
hold, and cou nt func tions. Full no ise and ove rvolt"9l!
prot ecti on. 24 hour only. Readouts has d immer lealUre
or t hey can be lUrned off wilhou t di-sturbiog the clock or
t imer. T imebase included 1.01% acc uracy). Beca...se ofll1e
many options and mour"lting consideration s t he case and
switches are nol included . Sw,tches ore ~tandord types .
Will fit im ide standard oircra ft inst rum ent case.

:Ilublir -flolirr !
THE PS-14 HIGH CURRENT POWER; WE WOULD LIKE TO G IVE OUR
SUpPly KIT HAS BEEN SElLING : C US TOM ERS A CHAN CE TO
FOR 39.95 FOR OVER A YEAR. IN : PURCHA SE THE KIT A T THIS PRICE
EXCESS OF ONE THOUS AND KITS: BEFORE A SCHEDULED INCREASE
HA VE BEEN SOLD A T THIS PRIC E : TO 43.00 /N~:S~E~P,TE"M~B"ER~.'-'"'~_Il:l

39.95

8~ner lhan 200MV load and lin~ reg...llllion
Foldback Current Limiting
Shon Circu it Prot ected \.e¢ (,a'Sl'.;:\<-.
r~j:;~:b~hc~~e~ Limitin g (f\f'\e~&. \

• Len than 1% rippl e
• 15 amps l 1.S I014.5V
• Ail parts .u pplied includ ing heavy duty trans

torm er
• Qua lity plated fiberglass PC board.

UPSSHIPPII~G

PAID'

POWER SUPPLY KIT
PS-14

JU MBO: RED 5/ .89
";";~;;;;;:~ GREEN 4/ .89

MED IUM: RED .15 MIN I;

==0 G REEN .16 REO .10
YELLOW .16

1.5V 10-30 rna
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$299.95
$249.95

239

TER MS : Orders to U.S. and Canada , add 5% to maxi mum 01$10.00 per order
for shipping, hand ling and insurance. To all other countries, add 10% of total or­
der. Florid a residents add 4% state tax. C.O.D. fee: $1.00 . Pers onal checks must
clea r before merchan dise is shipped.

FC-50 - Opto-SOOO Convers ion Kits:
Owners of FC-50 counters with # PSL-650 Prescaler can use
this kit to convert their units to the Opto-SOOO style case, inciud ­
ing most of the features.

FC-50 - Opto-8000 Kit $59 .95
' FC-50 - Opto-8000F Factory Update $99.95
FC-50 - Opto-8000 .! (w/TCXO) Kit $109.95

*FC-50 - Opto·SOOO.1F Factory Update $149.95
"Units returned for factory update must be completely as­
sembled and operati onal

ACCESSORIES:
Batter y-Pack Option-Internal Ni-Cad Batteries and charging unit

$19.95
Probes: P-100-DC Probe, may also be used with scope $13.95

P-101-LO-Pass Probe, very useful at audio frequencies
. $16.95

P-102-High Impedence Prob e, ideal general purpose
usage $16.95

VHF RF Pick-Up Antenna-Rubber Duck w/ BNC # Duck-4H $12.50
Right Angle BNC adapter # RA-BNC $ 2.95

SPECIFI CATIONS:
Time Base-TCXO ±O.l PPM GUARANTEED!
Frequen cy Range-l 0 Hz to 600 MHz
Resolution-l Hz to 60 MHz; 10 Hz to 600 MHz
Decimal Point-Automatic
All IC's socketed (kits and factory -wired)
Display-8 digit LED
Gate Times-l second and 1/10 second
Selectable lnput.Attenuation-c-Xt-Xtn. Xl00
Input Connectors Type - BNC
Approximate Size-3"h x 7V2"W x 6Y2"d
Approximate Weight-2V2 pounds
Cabinet-black anodized aluminum (.090" thickness)
Input Power-9-1 5 VDC, 115 VilC_50/ 60 Hz

or internal batteries
OPTO-8000.1 Factory Wired
OPTO·8000.1K Kit

03

This new instrument has taken a giant step in
front of the multitude of counters now available.
The Opto-8000.1 boasts a combination of fea­
tures and specifications not found in units cost­
ing several times its price. Accuracy of ±0.1
PP M or be tter - Guaranteed - with a
factory -adjusted, sealed TCXO (Temperature
Compensated Xtal Oscillator). Even kits re­
quire no adjustment for guaranteed accu­
racy! Built-in, selectable-step attenuator, rug­
ged and attractive , black anodized aluminum
case (.090" thick alum inum) with tilt bail. 50
Ohm and 1 Megohm inputs, both with amplifier
circuits for super sensitivity and both
diode/overload protected. Front panel in­
cludes "Lead Zero Blanking Control" and a
gate period indicator LED. AC and DC
power cords with plugs included.

OPTOELECTRONICS. INC.
5821NE 14 Avenue
Ft. Lauderdale, FL 33334
Phones: (305) 771-2050 771-2051
Phone ord ers accepted 6 days, unt il ? p.m.

m--



.........................................................................................• ..............•.........•...•.•.....•....••.....•.....···································1 •..~~~::::::::: ::::::::: ::::: :::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::.~ .
- ••-.:';'.:: : : : : : : : : : : : : e : : : : : : : : : : : : e : : : : : : e : : : : : e : t : : : : : : : : : : : : : : : : : : : : : : : : : : : : e t : : : : : : : : : : : : :: .~ .~.~••••-•..::: .:.~~..
:::::: CD (}) G) e CHOMERICS 16 KEY - KEY PAD ::::::•••••• ••••••:::::: ill CD 1(;\ 0 Brand New. Originally used in a data entry-medical Elect ronics system . Very ::: : : :•..... ~ ....••
•••••. limited stock. As shown at left , two keys are blank . Perfect for computer ... . . .······7 ® 0' 8 ....••...... 'ZJ experiments or HAM's. ......

im~: 0 @ @ 0 $395 EACH 3 FOR $1 0 L1~~~ED : ~mi
•••••• •••••••••••• ••••••
:::::: FILTER CAP , 1 N4148 DIODE SALE! ::::::
I::::: ~ ~ 1J11J1110 FULL LEADS! BRAND NEW! ::: : : :...... r)~~"\ 2200 MFD 16WVDC ....... '='.'-----i BY PANASONIC. SMALL SIZE. COMPUTER MFG. SURPLUS .

I::::: FRESH! 3 FOR '1.25 == 100 FOR $2 1000 FOR $17.50 ::::::
•••••• •••••••••••• ••••••
I::::: MORE CRYSTALS! ::::::••..., ~~r ~!'i ....... EXPERIM ENT ER CRYSTAL #2 - 4.444000 MHZ - $1. 25 .
• h o.. v ~ ..••••
:::::: ~~ .# EXPERIMENT ER CRYSTAL #3 - 64.000 KH Z - $1.49 :::: : :
•••••. . d . 1000 HZ .•••• •...... NOT E: #3 can easily be divide by 64 to give . ..••••
•••••• • •••••••••••• ••••••
:::::: LED READOUT BOARD MYLAR CAPS :::::1••.... /' ....••
:::::: Mfg . by Xerox. Has two .) I D IPPED, RADIAL LEADS :::::1
:::::: OPCOA SlA-1 common $1 59

EACH .1M FD 250 WVDC :::::1
•••••. anode, .33 Inch Readouts . .••• • •
:::::: Also has 2 - 7447 drivers and 2-14 pin 10% TOLERA NCE :::: : .,
•••••• W.W. sockets plus 2 sma ll lamps . Used in .••••
:::::: word processors. NEW! .10 FOR $1 :::::1
•••••• •••••••••••• ••••••I::::: POWER SUPPLY TRANSFORMER #2 ::::::
:::::: PRIMARY: 115 VAC 60HZ ....... ::::::
:::::: SECON DARY #1: 24 VAC AT 1.5 AM PS ::::::
:::::: SECONDARY #2: 20 VA C C.T. AT 1.5 AM PS :::::1...... .....•...... $395 ....... BRAN D NEW'.'.'. . ....... PART # 640003 .•••••• EACH ••••••
•••••• ••••••...... KEMET ..••••I::::: RCA MICRO-POWER OP AMP. ~ :::::!...... TANTALUM CAPS ......
I::::: #CA 3078T. Meta l Can . Most OPAMPS requi re ~15V to operate. But the CA3076 is des igned 6I? ::::::
•••••. to operate from : .75 V to !.6V!!! Perfec t fo r battery use. Standby power as low as 700 NW.! 6.8 MFD 15 WVDC .•••••
•••••. High Gain : 92 DB ty pical Open Loop Gain. Requires only one capacitor fo r com pensation. ••••••
...... 10% TOl. META L CAS E .... . .•••••. See RCA Linear Data Book for more details. Similar to National LM112. Origi nally cos t ••••••

I::::: about $2 each. 75'" EACH 3 FOR $2 6 FOR $1 30 FOR $4.25 :::::1•••••. '+t' .•••••
•••••• ••••••
:::::: VECO PRECISION TH ERMISTORS ROTRON FANS ::::::
I •···· ....••..... GLASS BULB TYPE. SUPER SMALL. VECO #41A72. 8.2K OHMS AT #CT3A52 - CENTAUR. 4Y," SQUARE. ..•••••••••• ••••••...... ROOM TEMP. VERY SENSITIV E. 220 VAC 60 HZ. WILL WORK ON 117 VAC .
:::::: $3 VALUE! ~ REMOV ED FROM NEW EQMT. ::::::•..... t: := .•••••

~ -- - ....... $ ,- $595 EACH ....... 75¢ EACH 3 FOR 2 .
•••••• INOIVIDUA LLY PACKED IN PLASTIC VIALS. LI M ITED STOCK ••••••
••• ••• ••••••I::::: REQUESTED ITEMS: IC SPECIALS ::::::
:::::: 74L73 - DUAL JK FF - LOW POWER - 10/$1 ::: : : :...... SIGN ETICS 8T26 - QUAD BI-D IRECT IONAL ......
:::::: BUSS DRIVER. TRI-STATE. $125 EACH 945 - ITT HOUSE #. DTL FLI P FLOP - 20/$1 :::::1
...... BOTH ARE 14 PIN DIPS. NEW. PRIME! ......
:::::; FAIRCHILD 3348 MOS - HEX 32 BIT SHIFT 2N706 TRANSISTOR ::::: :
...... REGISTER 24 PIN DIP $195 EACH $ .
...... NPN. TO-18. A WORK HO RSE RF UNIT. 8/ 1 .•••••• ••••••••.... D·· I R he · TERMS: Add 30¢ postage. we pay balance. Orders under $15 add ••••••I::::: 020 19Ita esearc orporot ion 75t hand lin g. No C.O,D. We accept Visa. Mastercharge. and ::::::
•••• •• (O F TEXAS) Ame rican Exp ress cards. Tex . Res. add 5% Tax. Foreign orders •• • • • •
•••••: POBOX 401247' GARLAND TEXAS 75040' (214) 271.2461 (ex~ep t Canadal add 20% P & H. 90Day Money BackGuarantee on : • • • • •
........;. . • • • all Items. ..~:::••..•..•.;,; ; ; : : ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; : : ; ; : ; : : : ; ; : : : : ; : : : : : : : : : : : : ; : : : : : : : : ; : ; : : : : : : : : ; ; ; ; : : ; ; : ; ; : : ; : .~....•••.•.. ... ......... ... ..... .... .. ... ......... ........... .. ...... .. ... .... .............. ......... .'..• •••• ••• • •• ••• ••• ••• •• •• •• •• • •••• • • ••• ••• • ••••••••••••••••••••••••••••••••••••••••••••••••••••:::::::::::::::::::::::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::::::::;·



• •••••••a .• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••..~ ~~:: :::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::: : ::::::::::: : : : :: : : : : : : : : : :..
•••:::::.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : e : : : : : e : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : t : :: r~.::.:• ••.... : ' ,::...•
I::::: 16K E-PROM CARD ::::::
I::::: ?WU[ IMAGINE HAVING 16K OF SOFTWARE ON LINE AT ALL TIME! ::::::•••••• ••••••I::::: KIT FEATURES: SolDO IImsai/Altair] Buss Compat~le ! ::::::
••••.. PRICE CUT'. ..••••
•••••• 1. Double sided PC board with solder ••••••
•••••. mask and silk screen and gold plated I I .....•
I::::: 2. ~~~~t~1!~n~~7t.states. $ 5 7 .5 0 kit ::::::
•••••• 3. All address lines & data lines hut- .•••••
•••••• fered! .•• • • •
•••• •• 4. All socketsincluded. WAS $69.95 •••••••••••. SPECIAL OFFER .••••••••••• 5. On card regulators. : ......
...... KIT INClU DES All PARTS AND ••••••
•••••• SOCKETS (except 2108's). Add $25. for Our 2108's (450NS) are $12.95 ••••••
•••• •• assembledand tested. when purchased with above kit. •• • • •••••••• •••••••••••• ••••••••••.. f ..••••..-.. S~· .....••••... 1u1U{ •ADD ..... ...,.... ....••
:::::: S·lDO [Imsai/Altair) Buss Compatible! 2 KITS FOR $279 ::::: .
•••••• $2 0 FO R ••• • • •
•••••. ~ F II A bl d & B eel I .•• • • •...... KIT FEA.....ES·. 250 N S 0 Y ssem e urn n ••••• •
•••••. lun $179 .00 ••• • • •

:::::: 1. Doubled sided PC Board with solder Blank PC Board wI Documentation :::::1
•••••• mask and silk screen layout. Gold $29 .95 ••••••
•••••• plated contact f inger.;. ••• •••
•••••. 2. All sockets included. Low Prof ile Socket Set ..... 13.50 ••••••
•••••. 3 Fully buffered on all address and Support IC's (TTL & Beculatorsl ••••• •...... · d l' :1- • • • • • •
•••••• ate meso $9 .75 •••••
•••••• 4. Phantom is jumper selectable to ••• • ••
...... pin 67. Bypass CAP' s (Disc & Tantalu ms) •••• • •
•••••• 5. FOUR 7805 regulators are provided $4 50 •••• • •
•••••• on card. ( ONSI USES 21L02 RAM 'S! . ••• • • •
•••• •• 45 ••• • • •
•••••• ••••••••••• MOTOROLA QUAD OP - AMP ALA RM CLOCK CH IP B lOG E .•••• •
•••• • • Me 3401. PIN FOR PIN SUB. N.S. MM5375AA. Six Digits FULL WAVE R NOT ASSOCIATED WITH DIGITAL •••• • •
~::::: FOR POPULAR LM 3900. With full Data. New! 4 AM P. 200 PIV. RESEARCH OF CALIFORNIA. THE :::::1
•••••. 3 FOR $1 $1.95 eac h 69¢ 10 FOR $5.75 SUPPUERS OF CPMSOFTWARE. •••• • •

•••••• ••••••
~::::: 450 NSf 2708 EPROMS :::::1
. . . ... M OTO RO LA 7805R VOL T A G E R EGULA TO R No w full speed ! Prime new units from a maior .U.S. Mfg. 450r N-.S. .••• • •
~::: : : Same as standard 7805 except 750 MA ou t put. Access t ime. 1K x 8 . Equiv . t o 4 ·17 02 A 's in one package. :::::1
•••••• TO-220. 5VDC ou tput. ••••••

I::::: 44c each Dr 10 f or $3.95 $15.75 ea. 4 FOR $50°0 ::::::
•••••• •••••••••••• ••••••
I::::: INTEL 2102 RAM SALE! PERFECT FOR USE WITH :::: : :
• • • • • • OUR BLAN K 8K PC BOARD •• • • • •
••••.. BRAND NEW 2102A-4. FACTORY PRIME! SHOWN ABOVE. ••• • • •...... ......
I ••••· WE MADE ANOTHER SUPER SURPLUS BUY! ••••• •
••••• • T HE SE PAR TS HA VE BEEN e .•••••• ••••••
•••••• SC RE EN ED TO M EETTHE LOW LOW 8 FOR $795 ..••••
•••• •• PO WER SPEC . A ND AR EGUA R- POWER 450 N S ...•••
•••••• AN TE ED BY u s TO BE 40 MA • • ••••• •

••••• • MAXIM UM ICC 32 FOR $28 ...••••••••• ••••••I..... (28 MA. TYPICAL) ••• • • •

•••••• •••••••••••• •••••••••••• ••••••
I••••• 4K STATIC RAM'S Z-80 PROGRAMMING MA'·'UAL .•••• •
•••••• 21 14 . The new indus try OPCOA LED READOU T .... ••••••
:::::: standard. A r ranged as 1K SL A-1. Com mon An ode. By Mostek, The maj or 2 -80 sec ond source. The most :: : :::
•••••• x4 . Equivalent to 4 -2 1 .33 inch character size. detailed explanation ever on th e wo rk in g ofthe 2-80 CPU .••• • •
•••••. L02' The original hi gh efficiency CHIPS A I f II h f h 158 Z 80 .•••• ••••••• s in 1 package! 18 . t east o ne u page on eac 0 t e - ••• • ••
•••••• pin DIP. 2 chips give 1Kx8. LED display. 75c ea. instructi o ns . A MUST referen ce manual for any us er of ••• • • ••••••• ••••••I..... 2/ $24. 8/$85. 4 FOR $2.50 the Z-80. 300 pages. Just off the press. $ 12.95 ••••••
•••••• ••••••
•••••• NATION AL SEMICONDUCT OR ~. ' SAL E! New! REAL TI ME ••••• •
I::::: JUMBO CLOCK MODULE IlIiIl1lI!Illm ' N" ' 8 010 0 ES. SILICON. Compuler C lock Ch ip :: : : : :
•••••• FEA TUA ES Same as 1N9 14. New, N.S. M M5 3 13. Features ••• • • •...... tI/I/il# $695 * FOUR JU MBO 'h 'NCH lED D ISPLAYS factory prime. Full Leads. BOTH 7 segment and ••• • ••
•••••• •~ ~ /' • 12 HR REA L TI ME FORMA T 100 FOR $2 ••••••
•••••• : ;j ~~ ~~~~~~~~~~O~UTPUT BCD outp ut s. 28 Pin ••••••••.... @ .l ED BRIGH TNE SS CO NTROL 1000 FOR $17 .50 DIP. $4.95 wit h Data ••• • • •
•••••• 2 FOR • POW ER f ""lURE INDI CA TO R • • • • • •

•••••• $13 : ~~~~~T\~~ogR~~~:~~~sRF I) MICRO -M INI TOGGLE SWITCH .••• • •
:::::: (ACXFMR $ 1 95!' CO MES WITH FUL L DAT A SPDT. By RAYTHEON . :: : : : :
•••••• ASSEMBLEOIN OTAKIT! COMPARE AT UP TO TWICE 99¢ MADE IN USAl WITH HDWR. ••••••
•••••• OUR PRICE! ••• • • •
•••• • • We ha,e a I I ~t~~~~~~,I~IN,~e 24 HR Real PERFECTFOR USE ••••••
•••• • • "me,e'S1onol tt1" mo dule 'n Slo Gk WITH A TIMEBASE. EACH 6 FOR $5 .•••• •
•••••• ftMA10080 - $9.9S •••••••••••• ••••••.•.... D·· I R he· TERMS: Add 3011; postage. we pay balance. Orders under .••••••••... 19Ita esearc orporotion $15 add 75. handlin q. No C.O.D. We accept V;" . Mester- •• • • • •
•••••. charge.and American Express cards Tex Res add5% Tax ••• •••
•••••• (OF TEXAS, coretqn orders (except Canada) add 20% P & H 90 Day ••• • • •
...... P. O. BOX 401 247. GARLA ND, TEXAS 75 040. (21 4 ) 271 ·2461 Money Back Guarantee on all items. : •••••...::.;. .,::::.... ....... ;: ; ; ..:.;.;;:.::.;.;.;.;:;;;.;.;;::.:.:.:.:;;:::;: ;: .:;: _ .. ;. :: ... ;: :; ..: ;; .:..:..: .:: ...•....•••..~ ::::::::::::::::::::;:;:::;:::::;:::;;:::;:::::::::::::::: :::::::: :::::::; : :: : : : ; : : : : : : : ~ . ~ ............................................................................ ... . . ... ... ..... ...... .. ~............................................................................... ..



®®@)m®OO~G4
Bill GODBOUT ELECTRO NICS

BOX 235 5, OAKLAN D AIRPORT, CA 94614

Ideal fo r $- 100 buss syste m bu ilder s who need a
b ig c hu n k of m e mor y tha t draws less than 2000
rnA. Ma nua l wr ite protect for 4K blocks; use with
o r wit ho ut p h an to m lin e . Ad d $3 5 fo r
assembled/tested.

$279

8K ECONORAM II™

TERM.S: Please al low up to 5'9'0 for shi pping ; exce ss refunded.
Add $1 handl ing for ord ers under $10. Cal res add tax. CO D O K
with str eet address for UPS. Fo r VISAQOJ IMastercharge"" orde rs
($15 m in) call ou r 24 hr. order desk at (415) 562-0 6 3 6 . Pr ices
good through cover month of ma gazine .

$445

16K ECONORAM IVT
'"

YES, WE HAVE COMPO-
NENTS. That means passive co m ponents ,
se m iconducto rs (FETs, t rans isto rs , etc.), les (TIL,
CMOS, low power Schottky" and Iinears - in ­
cl uding the 78 a nd 79 series of vo ltage regula to rs),
kit s, power s u p p li e s , Vect or p rod uc ts,
readouts ... but we could go on all day . Just send
for our flye r , and you' ll get a ll th e details.

sat.isfa c:t.ian starts here
1I We want to be your memory s up­

NO. HASSLE n _plier: and that means offe ring ar-: I s uperior product at th e lowes t possi-

~ 0 1-ble price. MEET THE:c n: I ECONORAM
~ =-= 1 -I FAMILY • · ·

These static memo ry kits deli ve r
: I- outsta ndi ng perform ance at p rices

The MAI003 is a co m p lete clock 1 even the dynam ics can 't match. What
module, requiring only t ime-sett ing __ -I oth ers cons ide r "ext ras" we conside r
switches, case, an d 12V DC. With necessities , su ch as buffe ring on all
built-in crystal contro lled timebase 1 -I lines , reliable DMA, so ckets , go ld­
(ideal for car or va n clock) and low plated card fing ers . . . and a ll th e
power, highly vis ible flo ures cent - _ other signs of q uality that make up an- I Econo ram .blue readouts. If you can find a 1
simpler or better way to bu ild a _ More good news: Our memory kits
clock ... tell us about it! _ I (except Eco no ram II ) are now
$16.50 each or 3 /$46. -I- _"(Inkits". All sockets a nd bypass caps---------- --- -- I are pre-soldered into place, turn ing
REGULATORS SOLD _ an otherwise te dio us assembly job in-
HERE ~'lAL'J - I- to a pleasurable, one evening project.

Last two dig it s indicate vo ltage ; 78 s:;e~1 24K ECONORAM VIr'"
regulators are posit ive and cost $L~each . 79 -I -
se rie s regu lat o rs a re negative ~c-o~t~: A dens e and flexib le S-l 00 board t hat dr a'Ws' less
each . Voltages ava ilable; 7805, 7806, 7808, 1_than 2500 m.A. Con fi gu red as two 8K and two 4K
7812,7815,7824; 7905, 7906, 7908, 79 12, block s with independent addressing and protec-
7915, 7918, 7924. . l tion. Use with or without phantom li nes. Add $40
••_ •• _ •• _ ••_ ••__ fo r a ssembled/tested . " -

COMPETITIVE PRICES ON I- I-
QUALITY SOCKETS

Sockets s im p lify ma inte nance and servicing, • I-
e lim inate heat damage while so ldering. a nd -I- _
minim~ze CMOS s ta tic problems . .. we' ve got t he
r ig h t sockets at th e r ight prices. I
Low Profile Soldertail (tin p lated) I: I-
SKL8 8 p in 10/$ 1.85
SKL14 14 p in 10/ 1.9 5
SKL16 16pin 10/2. 15 _ _

SKL18 18 p in 8 / 2.25 -I I
SKL20 20 pin 8 / 2.75 Just try to find a m ore cost-effecti ve S·100
SKL22 22 pin 8 / 2 .95 - packagel Better yet . get 3 k it s (2 4K of memory) for
SKL24 24 pin 3 / 1.1 0 • I o n l y ' $3 7 5 . A d d $2 0 pe r board fo r
SKL36 36 p in 5 / 2 .75 - _ assem ble d/tested. $135
SKL40 40 p in 2/ 1. 25 J ...._._._._._._.-_.._.._.._.._..

242



•

$9.95 Per Kit

~,
..-- J

-L.tv-! '

.~

' Leaves Cwo hand$ Ir4141 l or

"""'"", Clampson 8dge r:J bench. talJla

~-"""'"' Positior1 board on ano;Ile Of 1Ia!
posiIion !of soIdeMg or d ipping

• ShKdy , alu,",,,,,,,m CQO$lTucbon
lor I1obbyist, manuf aetur41r or

-~

T'L 5V lA Suppl,,...... " . ..~nl ...__•

UI:JJ'JO("'l_ lC.._._ ' PoI<a<....... 5
..... W0 1 ~ • ..,. _..._,.,. __ 00<_ ""'...
Io<nw JE22S 59.95 Per Kit

' .. A IOO .. l t>oo _ _ ...
......... "9.~_I _ ....
....... __ a IMul Ulot ~

_ ,,6.1', .' M""" .._ n "'V'.._ _ ...
NUS)'· -, <" .

120' 1' _

KlTONLY $16.95

the 3 r d Hand
$9.95 each

115 VAC

JE803 PRDBE

DPM KIT

• New Bipolar Unit
• '"Aulo Zeroing
• .s- LED

Model KB500 OPM Kil

$139.95KrtO" ,w _ ":;:.;J1

he Incredible

"PennywhisUe 103"

=S =PROTO BOARDS.-_.._--_.-

s s•

n.
".",....
••,.
".••••
J, ljI..
••,.

119 95,."
,,~

""'"' "11.50
1• .95

""

... G. l l00 '-- ~AI II.9lI

ACCESSORIES FDA MAX 100:
Moblll C"-'Ol' ~llml".,Ot
'50 ~OW" I,om car tI>tt,,'1 Mod" W~ _ ~U IJ, 95

CharOIt/Elimlo llD'
"" I IOV~

"'M!oOUN
MMS01&H
"'MS011N
,~,

m~

1119

""ID•

""ID'

""""""""~,

l 'lS61i1

S!l.~••"...
n .,.
••

I.. Sm, I. " PIl\ I " ,,,,ppl.. ~ , '"
p,","I, .." ",,,,O W"" """'-"" >I1 Jr"'"
.'"" " .., .. ..J"_ tJfIo .. ,,,..• .. "'· >1

n. .."'w, I'VI'oIH .. ' ,""'O' t ..
..) _ _~ u ""'.. ,,""'.,' J_ ..

...."."",""""...._'.-., r..I " •

.._,.. I>l> " ,hou.." ''' ·,..I"'.,.. ...........,,_ .~ ~"'

r... " .."

MICROPROCESSOR PONENTS
529.95 alP 1!102 CPU
10.95 lBO CPU
US ~ MPU
7.95 MC6IOll ~~

~ , 95 1oIC6810A1'l12818StD:1lit'ri
5.95 "' C6&2ll ~. lnl tfQce AOlIpm-
5 95 ytM2 1 ~_lrMrtloCl~

9.95 MC6D18 10:24 xaBI! ROM
10 95 I,ICti8SO ~ Corm! AdiIlItet

I'1IOM$
11OV. 2lloII .' Fomoll>
~ 20'* ., F........
t2S23 320 I Ooeo C
US1\S _ ., .......
1t$'l3 ;il I a T_
1~1 , 00'4 . , sa...:
nos II< EPIIllll
21'61 .' 161: E_
2116 ..... (~16 T I .1 ,61( 6'lI1)M
UlH HI24 . , T~-S"" il<pOoI.-

UlO- l 2'S6d O\Otft C a.o",,,,
" 18& SII . ' m Open eoloClo<
was 2'S6 . , m Opon CoIIoClor

SHIFTREGISTERS
1024 ~,tA<:<tJflMJ"'" [lyo'''"ic
5001512 8,t D,..mIO
Cu~ 500151 2 801Oyrwnio
11)2401nom"
N.. 32 il<tSlUJ<
H.. ~ Il<'S1";<

0" '32 !~ 5r.ti<

S12 0lf\011'1<
1112'0)<11"'",
DooI256 801 SIO!l<
0"'~5ri1oc;
DooI l"II Bot Sbtl<
(»adllllllfS-::
,~-
~..._..,

UAIITS

" -5·'0" ))< a.ouo

. ~..-
• J .. ;Jt lfO ~ ... _ .... .ot""".""._,.--
• 1... . ,~•. 0 1 """' ............ 0.._ .._
· '0_ ...... ..--.
• (It Io«oory I " . tr:>c-II
~_.., Dl;V....;/I · D,' OO1o'

.\C~ C·, 000'1

F<t'lI f1c,1Mlf"< SO--<oD III
OCiot CuNtlIl: O· 'OOmA
1I<. ..1fIU 0·'0_",..
S". 6 l " ' . 2
Accessories:

AC Adapter 8C-2a S9.00
Rechargeable

Ballerles Bp·26 20.00
Carrying Cue ie-ee 7.50

I ~~a:""c:., . 2 110IlH2c... S1.I5 J

ROM"

~(loowr_IOOll" ""!cr-............_I_....,---_ .. RolOlOrw,II"""",...-~_W_..­..-

[ijJ
••

Model 2800
$99.95

Com.. w"n 1..1
I"~, , 01'1"1'"1 n,.o ,,1
'o"''''''u,"

~_.

,~­
A' ·5--f1Cl1 5" .115
AY·5--9:200 ,.as
••.~._ ' 115
" ·5·2316 Hlll
>ClIn65 I ts
1.0t922 IllS

63-Key unencooeo IKEYBOARDSIHexadecimal Encoder

19·key pac! induces 1-10 ~eys .

ABCDEFaM 2optional ~eys and a
shill k!y. 510.95/each

PARTNQ

POM35
PlJ<\+AC
PDM-OP

Ad'$" " ""I,,,,,,,,, ...6 ,,, ...... .,,.,....""."'Ik,,,.."',,'.'I"_o,
n.. .."".., l'OOlIS .b ..,... ..·•

"" .oIl 'M"""''''''' ..ar''' ''''~ ..,.. • ....,.. _,""'..,·, " tI><l'·.. "'.·1
""• .,... .. . _ I..'''''' t''·>U............ ,."' 61} ..

2>13121'O)
r.i 13(JII21)."
.~

$36.95
36.95
59.95
599 5

9,95

- "".... ""B212 a -EIrI I~~

8214 1'nonfy 1r'l8nll1llColltrol
1216 !li~e..son...

8m Ood< ~/llnim
ll228 S)'Sl\!'ll CcwoIeI~ tl!Mf
~1 PrOll Conn . 1ft*'-
I25S Proo ~ ~Ia.....
ll C1 ~ . 1 S1oO< " Og
11111 102<1 • 1 o,n- 18
21111 251• • $IOIoc; 5 95
111JZ 102<1 • 1 SIn< 1.15
11 1l1~ _. , o,.n..: '.!IS
1111 r..&• • _ 6.!IS

2112 2:50 " SooIo< 5.9'.i
PRICE m. "It lI S- 400M 9.95

211' l .... 1 SUD< I50ns low """or ,o.95
2114., l KII SlItI<_ ' O.il>
111... ., lK • • Sln< :tllOtu Low Powo, " .il>
7'!~ 16 I ' Stoti< u,
6101 ~ • • Sr..., 5.!I>
SI ll ~6, 1 Stoti< 6.!l>
SS'l!I 16 " Stili< 3.19
21101 10;4. I S"~C 1.9S
11100 15& . , SlObe 6.95
!r.l421 15&. 1 SL!~c 1.9S

$3.25
'.95
1.15

P""
1-9 10up

I n I . ~

3 ~ 3 32
10 1 1.ll6
1.5& 231
5001 453
9:13 126
6 10 61 2

ELPAC
POWER

SOPPUES

CONNECTORS
25 Pin·D Submin iature

"...SOO<ET
CoYer lor OEl25P Of S

lQMM size tri mmers -.394' Dia.
Part No 1-9 10-24 25·~ 9 100+
TlH l( vaNe).35 .30 .25 20

l00. ~. 'K . "". ~. , CO<. lOa.~ . 1_, i!OOll. , _

OB25P(as pictUreti)
OB25S
D851226-'

\~::::::::.. ; !.1H~' ~~~ITORp.~.?~RD
~ P.~ .. , W

PIl!NG\.1C 6-IP44 06m . . O!,(J 6!,(J
' !i9f'o, Il62XXXP '!,(J '700
6-I•• 4062W£ '. $0 !. $(I
84p..,062W£ I $(I 6.$(1
IMP... 062WE ' .50 ' 1 00
169f'6-l062Wl 1$(1 11 00

(1'OlC'fGl.OSS '1l!IP'" tl62WECl 4 $(I 11 00

""'"~

"-- TRIMPOTS
Single·Turn 1/2 Watt
Square · Top Adjusl - 318" Size
PariNo. 1-' 10-24 25-49 50-!l9

840P(V3Iue)99 89 80 _10_V..... · !,(J l 00. !oOO I . , .... )Il 'CO<. 1tX< 5(lI< IQ01C , i'OO<.~. ' '''"'l

NEW' BULB-ENERGY SAVER t,::1i",",,, i:" ~~;mt,,,," "'II:
• ~K~ 11 6 (UI'O<16) 11l1( OYIlAMIC Ii PIN 19.i5

c-: BUlI·ENERGY SA\'fRS..oeIhi< YO'" by IMS4O<H SNl U SU TIC " !IS..,.,.1 itIdoJW,d OIlrs _ flO" .".. Iobl! lor
~ "" O' 01'lOQl . .. _S>Ytr. "'.CLf_·
fl . :::'a:\<E"::= : ,,...,

_ 11>1, 3", 1 Ac!nlI . .. _ ......__.,
_,_~ ''''''''''''' _ 011-.,........''''11 11",.
fils sw.Jit2 _ .__. 8oe1il<l~300W·

6 oNl:SlI200 " n ~Ba._ c.r...-so.OtS-. e..-ire ;:-

BES 1 1·9 10+ ;:oe - - - - CI.I_or ~-""'--'''''''''''-~==~~~;.;= :;;.;;;;"..,;;;;;.~----':.::'-l- 1.39 ea. 1.20 1 _-".e..-

MAlL OR DER ELECTRONICS _ WORLDWIDE
1021 HOWARD AVENUE,SANCARLOS, CA94070

Advertised Prices Good Thru September

WJJmullJUlll JJ / /J1J1PlII /

III. f M '

=:mllllll -rim#~Jl

PHONE
ORDERS

WElCOME
(415) 592-8097ELECTRONICS

$5.DOMi nimum Older - U.S. Funds Only
Calilomie Rnionts - Add 6%S. lesTax

$1.95f100 pins
(minlmolIrI a'der!

$16.0011 000pins

INSTRUMENT!
CLOCK CASE

243



DI OD ES/ZENERS SOCKETS/BRIDGES T RA NS IST O RS . LEDS, etc.
l N914 100v 10mA .05 8-pin pcb .20 ww .35 2N2222 NPN (2N2222 Plast ic .10 1 .15
lN4005 600v lA .08 14-pin pcb .20 ww .40 2N2907 PNP .15

lN4oo7 iooo- lA .15 16-pin pcb .20 .40
2N390 6 PNP (Plastic · Un marked ) .10

WW 2N390 4 NPN (Plast ic · Un marked) .10
lN41 48 75v 10mA .05 la-pin pcb .25 ww .75 2N 30 54 NPN .35
lN4733 5.1v 1 W Zener .25 22-pin pcb .35 ww .95 2N 3055 NPN 15A 60v .50

lN753A 6.2v 500 mW Zener .25 24-pin pcb .35 ww .95 T1P125 PNP Darlingt on .35

l N758A 10v .. .25 zg-otn pcb .45 1.25
LED Gre en , Red , Clear , Yellow .15

ww D.L747 7 seg 5/S" High co m-anode 1.95
l N759A 12v .. .25 40·pin pcb .50 ww 1.25 MA N72 7 seg com-an od e (Red) 1.2 5
lN5243 13v .. .25 Molex pins .0 1 To-3 Soc kets .25 MA N3610 i seg com-a nod e (Orange) 1.25

1N52448 14v .. .25 MAN8 2A 7 seg co m-ano de (Y ellow) 1.2 5

1N52458 15v .25 2 A mp Bridge 100·prv .95 MAN74A 7 seg co m-cathode (Red) 1.50.. FN D359 7 seg com-cathode (R ed) 1.25
25 Amp Bridge 200-prv 1.95

CMOS - T T L -
4000 .15 7400 .10 7473 .25 74176 .85 74H72 .35 745 133 .40
4001 .15 7401 .15 7474 .30 74180 .55 74Hl01 .75 745140 .55
4002 .20 7402 .15 7475 .35 74181 2.25 74H103 .55 745151 .30
4004 3.95 7403 .15 7476 .40 74182 .75 74Hl 06 .95 745153 .35
4006 .95 7404 .10 7480 .55 74190 1.25 745157 .75
4007 .20 7405 .25 748 1 .75 74 191 .95 74 LOO .25 745 158 .30
4008 .75 740 6 .25 7483 .75 74 192 .75 74 L02 .20 745194 1.05
4009 .35 7407 .55 7485 .55 741 93 .85 74L03 .25 745257 181231 1.05
4010 .35 7408 .15 7486 .25 74 194 .95 74L04 .30
4011 .20 7409 .15 7489 1.05 74195 .95 74 L10 .20 74 LSOO .20
4012 .20 7410 .15 7490 .45 74196 .95 74 L20 .35 74L501 .20
401 3 .40 7411 .25 7491 .70 74197 .95 74 L30 .45 74 L502 .20
40 14 .75 7412 .25 7492 .45 74198 1.45 74 L47 1.95 74 L504 .20
4015 .75 7413 .25 7493 .35 74221 1.00 74 L51 .45 74L505 .25
4016 .35 7414 .75 7494 .75 74367 .75 74 L55 .65 74 L508 .25
401 7 .75 7416 .25 7495 .60 74L72 .45 74L509 .25
4018 .75 7417 .40 7496 .80 75108A .35 74L73 .40 74 L510 .25
40 19 .35 7420 .15 74 100 1.15 75491 .50 I 74L74 .45 74 L511 .25
4020 .85 7426 .25 74107 .25 75492 .50 74L75 .55 74 L520 .20
4021 .75 7427 .25 74 121 .35 74 L93 .55 74L521 .25
4022 .75 7430 .15 74122 .55 74L123 .85 74L522 .25
4023 .20 7432 .20 74123 .35 74 HOO .15 74L532 .25
4024 .75 7437 .20 74125 .45 74 HOI .20 74500 .35 74L537 .25
4025 .20 7438 .20 74126 .35 74 H04 .20 74502 .35 74 LS38 .35
4026 1.95 7440 .20 741 32 .75 74H05 .20 74503 .25 74 L540 .30
4027 .35 7441 1.15 74141 .90 74H0 8 .35 745 04 .25 74 L542 .65
4028 .75 7442 .45 74150 .85 74Hl0 .35 7450 5 :35 74 LSSl .35
4030 .35 7443 .45 74 151 .65 74Hl 1 .25 74508 .35 74 LS74 .35
4033 1.50 7444 .45 741 53 .75 74 H15 .45 74510 .35 74L586 .35
4034 2.45 7445 .65 741 54 .95 74H 20 .25 74511 .35 74 L590 .55
4035 .75 744 6 .70 74156 .70 74H21 .25 74520 -" .25 74L593 .55
4040 .75 7447 .70 74157 .65 74H2 2 .40 74540 .20 74 L5107 .40
4041 .69 7448 .50 74161 .55 74H30 .20 74550 .20 74L5123 1.00
4042 .65 7450 .25 74163 .85 74H40 .25 74551 .25 74 L5151 .75
4043 .50 7451 .25 74164 .60 74H50 .25 74564 .15 74 L5153' .75
4044 .65 745 3 .20 74165 1.10 74H51 .25 745 71 _ _ .35 74 L5157 .75
4046 1.25 7454 .25 74166 1.25 74H5 2 .15 745 112 .60 74L5164 1.00
4049 .45 7460 .40 74 175 .80 74H53J .25 7451 14 .65 74L5193 .95
4050 .45 7470 .45 74H55 .20 74 LS367 .75
4066 .55 7472 .40 74 L5368 .65

4069/74C04 .25
4071 .25 MCT2 .95 LINEARS, REGULATORS, etc.
4081 .30 8038 3.95 LM320T5 1.65 LM340K15 US LM723 .40
4082 .30 LM201 .75 LM320T12 1.65 LM340K18 1.25 LM725N 2.50

MC 14409 14.50 LM301 .45 LM320T15 1.65 LM340K24 1.25 LM739 1.50
MC 14419 4.85 LM308 (M in i ) .95 LM324N 1.25 78L05 .75 LM741 18·'41.25

4511 .95 LM309H .65 LM339 .75 78 L12 .75 LM747 1.10
74C151 1.90 LM309K 1340K-5}8 5 7805 (3 40 T 5 ) .95 78 L15 .75 LM1307 1.25

LM310 .85 LM340T12 .95 78M05 .75 LM1458 .65
9000 S ER IE S LM311DIMlnl) .75 LM340T15 ..95 LM373 2.95 LM3900 .50

9301 .85 95H03 1.10 LM3 18 (Mini) 1.75 LM340T18 .95 LM380 (8 -14 PIN) .95 LM75451 .65
9309 .35 960 1 .20 LM320 K51790511.65 LM340T24 .95 LM709 (8, 14 PIN).25 NE555 .35

9322 .65 9602 .45 LM320K12 1.65 LM340K12 1.25 LM711 .45 NE556 .85

MICRO'S, RAMS, CP U'S,
NE56 5 .95

INTEGRATED CIRCUITS UNLIMITED
NE566 1.25

E-PROMS 19 NE567 .95
7451 88 3.00 8214 8.95
1701A 4.50 8224 3.25
MM531 4 3.00 8228 6.00 7889 Clairemont Mesa Bou lev a rd , San Diego, Cal ifomia 921 11
MM5316 3.50 8251 8.50 (7 14) 278·4394 (Cali f. Res'; SPECIAL
2102-1 1.45 8255 10.50 DISCOUNTS
2102L-l 1.75 8T13 1.50 All orders s hip ped prepaid No minimum Total Order Deduct
2114 9.50 8T23 1.50 Open accounts invited COD orders accepted $35 - $99 10%
TR1 6028 3.95 8T24 2.00
TM5 4044- 9.95 8T97 1.00 Discounts available at OEM Quantities California Resident s add 6% Sales Tax $100 - $300 15%

21078·4 4.95 All IC's Prime/Guaranteed. All orders shipped same day received. $30 1 - $1000 20%

8080 8.95 2708 9.50
24 Hour Toll Free Phone 1-800-854-2211 American Express / BankAmericard / Visa / MasterCharge8212 2.95 Z80 PIO 8.50
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REBELUON

'o<to" .. ,. ' -....~ ~d .:· D. ' ho, .o,k T Wh . n...... : ... ,,'<t.
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iP'pOLY
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WE 'RE FI G HT I NG BACK INFLAT ION WIT H T HI S EXCLU SIVE

O<d• • b, Cat . .... .... 52 10.

S . ...lTS ,.. HS"U

0 ., ". ..,., 1.0 1
0

,,, ,., ..6 to, 1.01
D I S. V ,~ >- 6 10, 1.01
0 18 . V ,~ ..6 10' •••0 2 4. V ,., .. 6 10. 1.0 1
0 3 0 . V '.' .. 6 10• 1.01

- TTL'S AT " C ENT-CIBLE" PRICES. 7 Cat.
1f....IoIM I
.. T)1fe"' o. ,-,. " . T".. "0. ~. ,~ '-" '"~

, ~

,, $In _ s . 1' ..~ 0 $1117...5 ... .~ C SNJ4 153 •.n •.u
(] $111401 ... .~ " $111470 ... .~ g 'NJIIM 1.75 1.11
C $111403 .n .n D $117411 .n ... C SN74 1ll' .n .M
,, 5111_ ... .~ 0 1 111412 ... .n c 5.1" 1$9 .n ...
o '"140S ... .~ D 5111414 ... •M C ' 1114 151 ." ....
" 5111_ ... .~ " 1 111411 ... ." c SII14 11M ." ....
o 5111401 ... ... " .117410 ... .~ o 51114 1' 1 1.25 1.2 '
" 5111409 .~ ... " 511741 l .n .n C 51114111 l.n ....
o 5117110 .n .n " 5111...1 ... >-00 c ' IIJ 4 1114 .n .M
o 5117411 . n .u " . 117.... ... ... C 51174115 ." ....
" 5117411 .n .u " 5111.... .n .M D 51114 1.. .." .00
o 5""4:ZO .n .aa " SN1.... ... ,... " $111.171 ." ' .00
" 511T421 ... ... o Slf74" ." ' .00 D $1174114 1.1' ....
D 5 . 1421 .n .~ 0 $1114" 1.211 ..~ " $1174115 ." ....
" 5IfT4.2. ... .~ 0 $117...2 .n ... C $1174111 .n ...
" 5.'430 .n .~ .. SOI1483 ... ." C $1174 17 ' .." ...
o 51f7.n ... .n C M 74... .n ... o $11111_ ... .M
0 5117438 .n ~ o SOI74., ... •M " $11741U ... ...
o Y l_ ... .~ o Slt14" .n .~ o $117. 190 .." . M
o $fIIT""l ... M 0. ' " 1. " .n ... c ' ''' 1 4 ''1 I .U 1.11
" Slt l '" ... = o S11141 0 1 .n .» " 51114112 ... .M
C $fliT..... 1.25 ' .U " 51114 1 13 ... ... 0 11I1" 183 .M ....
Q S117450 ... .~ c ' 1114114 .n .n 1;1 1If141'" I.n •.n
" $f117.. SI ... ~ " 11114121 ... .M 0 $11' 4 1. , .n .n
0 51114 55 ... ~ " M T4 1111 ... ." 0 51114 1" .... 1. 11
., 51114$01 .n .~ 0 $1114 1)11I ." ' .00 C $1114200 ." ...
<:: 51114 $1 ... .~ D $111 4 U. A' ." 0 ' 11142 5 1 .n ...
0 5"" 410 .U .U o M 1 41 60 ... " c S1I7t2e4 ' " ...
o SN141ll .n . U 0 $11I1 4 1" ." ." o S"'14ZN ... .n
D 5"'1"" ... .n

1CS ' U

2 "' 1.01
zoteo< 1.0 1

2 1 1.20
2 ' .m
2 1 ..
2 ..
2 ,." 1.01

20 1 1.01
• 1 1.0 1

101 1.0 1
21 •• I."
210, 3. 51
210rl."
210' 1.20
21., 1.01
21 0' 1. 50
4 1. , 1.0 1
4"'r 1.01
2 fe . ......
210< 1.50
2fe. I ."
2""" I .SO

40 ... 2.01
1 $0/.. :1.01
I SO'" 2.0 1
40 .... :1.01

I SO'" 2.01
_ 1 :1.01

2 2...
2 2. 51__ 2.0 1

120 1... 2.01
ISO fer :1.0 1
_I... 2.01
ISO I •• 2.01
5ODI.. 2.01
600 to. 2.01
II I.... 1 0 1

MO fo . 2.0 1
. 0 lor 101
30 10.2.0 1

1501•• 2.01
20 10,2.01

2001.. 1.01
1 0 1• • 2.0 1

10 It. fe, 2.01
,fe. 2.01

20 .... :1.0 1
200 fe r 2.0 1
200 2.01
200 :1.0 1

10 2.01_ 2.01

400 2.01
2001 2.0 1

301.. 2.01
200 2.0 1
l OOt 2.0 1
40 "' 2.0 1
SOl... 2.01
10",. 2.0 1

3001... 2.0 1
2001• • 2.01
400 100 2.01
_ 1•• 2.01
1201 0' 2.DI
6 0 10. 2.DI
110 10' 2.01
$0 I • • 2.01
110 f., .2.01
SO I. , 2.0 1

2 10<4.116
210• • .116

RELAYS:
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D I·S'ST Nit IIIED IIIL .IoY . ft••", .pe~ . dI • • t l'l• • U50 (. 11 511 5) 1.4'

Qu an.. OeK01._ tOnle• .,. Cat. 11.. 100 __I.......) 5 . 10

" 1_ CH.Io""lL CI KlEtTOII let "-L cltc ..ru 1- 50451 1.00
o 1·2] C"AItIlEL CI $fLECTO• ••"'"'••• let "-L & . t.i l."'S044I I .oo
D 150MI'D'" OPTIC L lUtH5. _ 1M

. ,''' rl_ l. "'504ll I .1I
o IO-IC "DICE" . ..I_"'e eI« . 1b. 1 _ til...., ( _ 51. . . . . . . . .. . .. . .. . . . . . 1.1'
" I~' H,·n S' It.Io1I.I II.lull , _ ( ,~ "'$
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~ ::~[I~~~~~T~-:::5:~:i ='"::;;'.:'r..i"I~~~l~~:: ::: ::::: : : : ::::::::::::::::::. t:
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" ( ·MElIA. SOu"'. I u •• • • 0-2Odb ( 1 70$) 1.1Il
" 1-S'5T IIELAY. ft en 1;z.24 YDC. USO obmc. dl • • tyt. I" 5U.I 1.00
" (·Y U DlR ROOl COUNTER. 000-_.••••!t.bl• • p 1.t. (. II.1o SO. I ! 1.411
C 2-DUAL G...l1 MOSflT• • 1• . te IN.200, 3"'1 81 . I... IIf ...1>... (. ...510 1!• ••• • •• • . • • 1.00

g~:~~5~~~:.I1~~·~~.Io~5~::-:.::f(.~~~i~~~ .~~.~~~.':.l::::::::: : ::: ::: : l :
c l·U CO THU••WHU L 5WlTeM. ICD. 0-7 \."'2al0.lo1 1.4 11
" I-ruSSEl' TV SllI[UMO mUll . "', e 3 .. 4 [. "'l'B7$j 1.95
0 2.'" "".(; OC" GEII ' p1..-1 US-.. 125 YAC r<I (. H-4OHl I A II
C 2O-0A T" EIITIIY 1'V$H·IWI1CNl$. .,•• • •__• • "'•••~,.. 1.' 21"' 2.00
o 1$- 5111400 TTlIC otH 5Crl + }'IeI4 , I,... 1. ' .Io2 .. U l 2.00
D 100- 111111 00' IC• • _ "" ••1'" .sen.+~"IoI. _..- '..' »4$l 2.00
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1;1 _'''' lf o. S~HI$, cl l<le•••_.; ate 1. ' .. »'1) 2.00
1;1 200- IIE$lS T01I 51'1:C1"'L '" te I • • c. "-' ._ 1 30 S4! 2.00
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POP·AMPS AT "CENT-CIBtE" PRICES
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ASSOCIATED RADIO
AMERICA'S #1 Real Amateur Radio Store

OUR

32ND

YEAR

Actual current photos of some of our reconditioned equipment.

We have hundreds of reconditioned items. "Save big with
confidence. Reconditioned units carry a guarantee.

We trade· USED on NEW or USED on USED
We sell· ALL major brands NEW & USED -·
We buy - Many types of amateur equipment.

ASSOCIATED RADIO 91;3·381·5900
8012 CONSER BOX 4327

OVERLAND PARK, KANSAS 66204 CALL US WITH YOUR REQUIREMENTS

~
~WE ALSO SELL MUCH OF OUR TRADE·IN EQUIPMENT BEFORE WE

RECONDITION IT. THIS WE SELL AT GREATLY REDUCED PRICE. REAL
BARGAINS FOR THE EXPERIENCED HAM. SEND $1.00 AND YOUR NAME· CALL
LETTERS AND ADDRESS TO US AND WE'll SEND YOU NOT ONLY OUR REGULAR
CATALOG BUT A CURRENT LIST OF UNSERVICED BARGAINS. A50
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SURPLUS PHONE: (305) 887·8228
7294 N.W. 54 STREET

ELECTRONICS TWX: 810-848·6085
MIAMI . FLORIDA 33166

CORP. S43

WHOLESALE · RETAIL

RADIO TRANSMITTER
- NORTH ELECTRIC TRANSFORMER - KESTER #44-S0LDER

2470-9024 63/37 A lloy
Type T·20/ARC·5 117 V 50/60 Hz-Mult iple windings wi l l produ ce:
5.3 to 7 MC or 4-5.3 MC + 24 V dc- 50 Amp .032 diameter.
Brand new-Never used - + 12 V de- IOO Amp - 5Ib. Spools Only-
Tubes atone are wo rt h the pri ce - 12 V dc-50 Amp $6.00 pe r lb.

$24.95 Oth er vo ltag es ca n be obta ined , co mplete
12 Vdc SIRENS

only 30 left less cover with sp ec if icat ion sheet s- Li mited Qty.
$49.95 $49.95 Ve ry Loud $8.95

TEXAS INSTRUMENT KEYBOARD CERAMIC PRECISION CAPS·ERIE
SURPRISE PACKAGE Has 3 sl ide 47pF- IOO V

Res istors, Caps, Semi s, Pots, $1.95 ea , ='~
...... switches- 28 220 pF-IOOV $.10 ea .-.

Relays, etc . We guarantee it to be 5 fo r
' ~ ':' I -' Ir 'Sf . w.:

different keys- 470 pF-IOO V
$25.00 worth of material. Every $8 00

1=:1.:.' "'- " P::i keypad s reo 500 pF- I OOV 15for$1 .00
package is d ifferent . 10for

':' ~ -'- ~"'- n~;
movabl e by 560pF- l 00 V

$5.00 $13.95 c. • . I!II_; I! rem oving 4 1000 pF- 100V 50 for $3.25
screws. 2000 pF- l00 V

White Porcelain SIGNAL DIODE POWER MATCH CONVERTER
l N4 148 STANCOR TRANSFORMEREgg Insulator $ 5.00 per hu ndred Pearce-Simpson

#p·8180B -117 V in-11/2 " X 1" 50¢ ea $25.00 per thousand - Max Loads 30 Watts
3 for $1 .25 or , 15 to r $1.00 co nverts: for posit ive , 25.2 V ct at 1 Amp

WIRE WOUND 6 to 12 Vde } o r negati ve $3 .00 ea .,
Neon Panel Light RESISTORS 6 to 18 Vde ground systems 2 for $5 .00

110 Vac Amber, wI built in resi stor .I Ohm- 5W 12 to 24 Vde 3%" x 3 Y2 "_x 2" 3 for $6 .50
& wi re leads- 3 for $1.50 .10 Ohm - lOW $7.95

@ 15¢ each

PANEL METERS MUFI' lN FANS

21/. " x 2 11. " also 21f." x 3" New Dry Nickel·Cadmium Battery 3 Blades, 110"Jac, 4 3;' '' sq.
Removed from equipment -10-0-IOde Amps $4.00 ea 2%" x2 %" x 8 %" Excell ent con di ti on-$4.95

0·20de Volts } General Elec t r ic25-0-25de Volts 2 fo r
12.0 Volts dc @ 4.0 Amp hrs. - " New" Muffin Fans0-25 deVolts $7.00

0-50 ae Volts $19.95 whi le they last. 3 B lades-110 Vac, 4 3;' '' sq.

-Shunt Required- $9.95..

POWER SUPPLY HOOK·UP WIRE TRIMMER CAPS
Size 20 or 22-

POLYFOAM COAX-50R .
110 AC to 12 VD C

various colors -
Equa l to RG174 Smal l enough to f it

550 mA 23 Watts $4 .95/100'
in yo ur watch-

no co lor se lection 3.5 to 20 pF
3V2"w X 4"h X 61/2Old

solid
Lo w Lo ss 5 to 30pF

$9.95 $6.00/1000'
Polyfoam 7 10 40 pF

Coax Cable
$.75 ea.•2 for $1.25

$10.00/2000'
..

5 for $3.00

Heavy Duty Instrument Case
Grey viny l over wood-ins ide also

E2000 Memory
JOY STICK

lin ed wi vinyl & foam padding. Fli p-
New Boxer Fans Fo r TV games and hi f ito p wi handl e an d keyl ock wI key . 52 X 52

inside demo4V: " D x 8V. " W x 10" H
200WD

5 Blades 110V ac with fou r, 100K pots
$25.00value-$9.95 4%"-$11 .95 2%" X 2% " X 1"12 DG $4.95
Varo Bridg e Rect if ier w ith 1" handle-$3.95

10 amps. 220 Vdc-$1.50

SPECIALS-S PECIA LS - S PEC IALS - SPECIALS- SPECIALS-SPECIALS- S P ECIA LS - SP EC IALS
Computer eTS Trim mer Cap MASSA Relay-P & B Bourns Stancor

Grade Caps
1000 mf - SO V

DIP Switches ArcoiEl menco Ult rasonic 4PDT- l1 0 Vdc Trimpot Transformer

10,000 mf - 20 V 8 posit ion PC'02 Transducer 6050 Ohm co il It2OOL- 1- 201M .. ' P-8650

8200 ml - 25 V $1.25 ea., 2to20pF 37 or 40 kHz 10 Amp contacts 200 Ohm f Step dow n/Isola tion

30,000 ml - 15 V 2 for $2.00 $.60 ea. $1.50 ea. $1.50 ea., $1.50 ea., ;l" 117Vpai·12V6.5Amp.
5 for $2.50, 2 lor $2.50, 2 fo r $2.75, 2 fo r $2.50, ;/ w/cord & receptacle

21,000 mf - 25 V
15 lor $5.00 5 fo r $5.00 3 for $3.25 5 for $6.75 $5.95

$2.50 ea .

All material guaranteed . If for any reas on you are not satisfied, our products ma y be ret urn ed with in 10 days for a ton refund (less shi pping). Please add $3
TERMS: for shipping and handling on all orders. Add itiona/ 5% charge for shipping any item over 5 /bs. COD's accepted for orders tot aling $50.00 or mo re. All orders

sh ipp ed UPS unl ess otherwi se spe cified. Flo rida residen ts please add 4 % sales tax . Minimum orde r $15.00.
.-

EQUIPMENT / COMPONENTS / WIRE & CABLE / ACCESSORIES
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GET YOUR

RADIO AMATEUR

CALL BOOKS

--------------------
Save $1.50 order both send $30.40

Respec;teJt worldwide as
the only complete authority
for radio amateur
QSL and QTH information.

TOll l Pr ice

$15.45

$16.45$1.50

$1.50

• Interna tiona l Radio Amat eur Prefix es!
• Radio Amateur Pref ixes by Countries!

• A.R. R.L. Phonetic Al phabet!

• Great Circle Bearings and Charts'
• International "0" and "Z" Signa ls '
• Wor ld Standa rd Ti me Ch arts '
• Inte rnational Posta l Imormatio n !

• Wor ld Pretix Map!
• s.c.c. Examination Points'

• Where 10 Buy '
• Te legraphers' Abbreviationsl

• OX Ope rating c ooe! '"
• A .A R.L. Countries List !
• At Your Service - Amate ur Radi o Dealers '
• QSL Managers Arou nd the Wor ld !

• Wor ld Wide OSL Bureaus!
• Census of Radi o Am ateu rs of th e World '
• Teleg raph Cod es'
• AMSAT - Osca r Users Director y ! ---.

• Slo w SCan Television Direc tory!
• Reci proca l Licenses!

• Hawaii Incl uded'
• Many Othe r Features'

Pri ce E ~c h

$14 .95

$13 .95

D U.S . CALLBOOK

D FOREIGN CALLBOOK

h~m

$13.95
PLUS SHIPPING

$14.95

Specialize in OX? Then you're
looking for th e Foreign Callbook
with over 280,000 calls, names and
addresses of radio amateurs out­
side the USA plus many valuable,
additional features of interest to
the DX'r.

PLUS SHIPPING

Th e U.S. Callbook has over
350.000 W & K listings. It l ists
calls , license classes, names
and addresses plus the many

valuable back -up charts and

references you come to expect
fro m the Callbook.

See your favorite electronics
dealer or write direct for free
catalog to the publisher.

Illinois residen ts only o dd 5% sal es tox - - - - - -

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ToUI _
N"m e

Add. eu. _

RAD IO AMATEUR lib kca DO INC

~' Dept. B 925SherwoodDrive
... Like Bluff.III. 60044

R1

Cit y _

T Ota l
__ _ _ _ _ _ _ _ Zip, El'lclostd _

!>tJ.lc _

O h Inte r b a n k # _
Charge : 0 BankAmericard M a st er C arge

Cre d it card #,____ _ _ _ _ _ _ _ _ _ Exp iration date' _

Signature' _
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000 . VOU' u_" c Tho N_.u....... , ,.•.•MH. >
, .. ' '''01OR"",",,, .,us .. ..A. ·C.. . ' ·

NEW!
THEFUTURE NOW!

FM2015R

• 6 MHz Band Cow•• g• • 1000 Chann .lo (inalea d oj 110. u.u. 12MH. to 4 M Hz,4QO
10 BOO Ch.nnelol • 4 CHANNEL RAM IC MEMORY WITH SCANNING .
MULTIPLE FREQU ENCY OFFSETS . ELECTRONIC AUTO TUNI NG · TRANSMIT
AND RECEIVE. INTERNAL MULTIPURPOSE TONE OSCILLATOR. RIT •
DISCRIMINATOR METER · 16 Walta OUl PUl- U""'lualed R...,.;.... S.nailivity.nd
Saleclivily 16 POLE FILTER. MONOLITHIC CRYSTAL FILTER AN O
AUTOMATIC TUNED RECEIVER FRONT END . COMPAREI. S.. ",,<I> Engin...."ll
. nd Supatior Com me .c i. 1 A vionic. G...... Qua lily end Conal.uc!;on Sa<:<>nd It>
None at ANY PRICE .

$399°0

INTRODUCTORY
PRICE

_ _ _ _ 00'..._ '"
$14.50

9.95
ea 3.95

0-·0'--0

gil 1/6
LUNCH COUNUa ••

THE LUNCH
COUNT ER

Build a 600 MHz 6 Digit Frequency
Counter. We supply 3 PC Boards, Silk
Screened Front Panel and complete
Instructions Only $14.95
Chips used in Counter
11C90 Presealer
74C925
F9368 (2 used)

OVERVOLT 12 .ii.~:~~~~~:W~~~~!~~~~~I~A~"~~~.~'~'~'.~_CMOS PlLdigilal aynthe "zlKl. No Crya",la 10 8uyl6KHzalepa .

Crow Bar circuit protects 144 · 149 MHz·LED digitel "'.dout PlUS M ARS -CAP.'

Transceivers & Tape Decks from
runaway power supply voltage that
can zap expensive components. OV
12 causes fuse in Power Supply to
blow if voltage exceeds preset level
(16 Volts). Rated at 25
Amperes. $ 7.95
Model OV5. Protects 5 Volt circuits.
Triggers at 7.5 Volts $ 7.95
Other units available at 3.3 to 100Trig·
gerVoltages $10.95ea

ALDELCO KITS
DUAL DIGITAL 12/24 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN WOOD

CABINET !ilk _- _. . . -C=-,
~Aj~\rl

Features:

12 or 24 Hour Opera tion on either c lock

Each Clock separately cont rolled

Freeze feat ure for time set

Easy asse mb ly lor clock and cabin et

ALD1158

Hard to f ind repla cement for
VHF Mobile & Marine use.
Suc cess fully used in Sta n­
dard and other VHF Rigs .
Rated 12 Watts at 200 MHz
12.5 Volts with 5.3 DB Gain.
Heat Sink stud (8132) isolated
from leads. Onl y$12.30

.. '"

RF DEVICES
2N2876 18W 200 MHz T060
2N3375 3.0W 400 MHz T06Q
2N3553 2.5W 175 MHz T039
2N38661 .0W 400 MHz T039
2N3926 7.0W 175 MHz TOBO
2N44271.0W 175 MHz T039
2N5589 3.0W 175 MHz MT71
2N5590 10W 175 MHz MT72
2N5591 25W 175 MHz MTn
2N5913 1.75W 175 MHz T039
2N6080 4.0W 175 MHz MT72
2NB081 15W 175 MHz MT72
2N6082 25W 175 MHz MTn
2N6083 JOW 175 MHz MT72
2N6064 40W 175 MHz MT72
2N6094 4.0W 175 MH z X106 PNP
2N6095 15W 175 MHz X106 PNP
2N6096 30W 175 MHz X106 PNP
2N6097 4QW 175 MH z X106 PNP

$12.35
5.60
1.40
1.25
6.30
1.35
4.75
7.80

10.25
1.70
5,40
8.45

10.95
12;30
16.30
6.80
8.50

10.35
20.00 MODEL ALD 5-W ONLY $ 4 9 .95

CRYSTAL TIME BASE KIT
Incl ud es PC Boa rd , Crystal . a ll parts and rnstruc­
trc ns . ~ - ' $4.95

Blinky Flasher Kit $2.95
PC board, 555 & au-oa-ts wor ks on 9volts . Mouse outton-.
$1_00

ALARM CLOCK KIT '
6 Big 0.5 LED Display s ' On Board AC Transformer' 12
Ho ur Format wit h 24 Hour Alarm' Snooze Featu re ' Elaps­
ed Timer. Timer featur e ma kes this Popular in Broadcast
Stati ons. II;s a natura l for ca rs, boat s and cam pers when
used with optional crystal time base . Fits ou r stan dard
cabin et. $19.95
Crysta l t ime base wh en purc hased with clock. $2.95

12 or 24 HOUR DIGITAL CLOCK Kif
Uses 0.5 Disp lay LED. 5314 Clock Chip. Freeze feature for
accurate set , f its ou r st andard cabinet. ONLY $18.95

LEDS
Monsanto MAN 72 Red LE D
Readout .300" High , Common
Anode. ONLY $ .89

Monsanto MV5053 JUMBO LEO
and Holder only.25
LED Holders 10
Jumb o Red LEOS 8for $1.00
Jumbo Green, Orange or Yellow
LEOS 5 fo r $1.00

FETS
40673 . . .. 1.55
MPF102 55
2N3819 . . 35
2N5457 50
2N5458 . . . .50
2N5459 . . 55
2N5485 50

DARLINGTON
MPSA 13 80
MPSA 14. . . .40
2N5306 50
SeR
C 106A 55
C 106B. . 65
C 1228 85

VOLTAGE REGULATORS
T0220 Package
Positi ve $1.00 Negative $1.25
7805 7905
7806 7906
7808 7912
7812 7915
7815 7918
LM309H T0 5 . . $1.10
LM309K T0 3 1.10
LM7231 4 pin OR T05 55

TTL SPECIALS
7403. . 17
7404 17
7405 17
7473 . . .. 32
7474 32
7490 ,49
74116 2.60
74193 . . .98
74283 . . 1.65
74S00 . . 25
74H1O . . 25
74H40 . . . .22
74S74 . . 45
74175. . . 1.25
We have mo re it ems listed. Send
sta mp for ou r catalog.

RECTIFIERS
2 amp 50 volt 20 for $1.00
2 am p 1000 vo lt 10 fo r 1.00
2 amp 1500 vo lt 5 fo r 1.00
10 ampstud50 volt. 1.50
10 amp stu d 600 vol t. 4.50
40 amp stu d 50voll 1.20
40 amp stud 750volt 2.05
100 amp stud 200 v 8.50

BRIDGES
2 am p T05 50 volt. 35
2 amp T05 200 volt. 50
2 amp TOS 600 volt 1.25
3 amp 50 vo lt . . ..50
3 amp 400 volt. 1.10
25 amp 200 volt 1.50
25 amp 600 volt. 5.50
25 amp 1000 vol t 8.50

CLOCK CHIPS
5313 3.49
5314 . . . 3,49
5316 3.95
5375 . . . . 3.95
CT7001 6.95

CLOCK CABI!lETS
·Woodgrain or black leather

CLOCK FILTERS
Blue, Red, Green, Am beror Smoke

ea. $4.95

$.60

~~1~, '-
<:,<IJ!i!. ~ _J?' .:» ACCUKEYER
~// KIT

-...y;"
e set t Completi ng Dots & Dashes e srovtsfc n fo r attachment of 256 or 512
e tarnbrc Oper ation Bit Memory for OX or Co ntest work
.Sing le Dot & Dash Memories

Revised versi on of the Accukeyer feat ured in the ARRL Handb ook. Has
more log ical tc Layou t and ON Board stoetone Osci lla tor . Includes PC
Board, TIL ICs , 555 Tim er, IC Sock ets, Switc h, Speaker, Trans istors,
capacitors and resi stor s. aeo utres e VDC. ONl Y $19.95

ACCUKEYER MEMORY KIT
Simple low cost Memory Kit. Uses 2 programmabl e 1101 Memory chips . Pro ­
vides 2 canned messages of 30 Charact ers each . Adapt able to Handbook
and other Accukeyers. Inc ludes PC board (same size as accukeyer board)
and all parts . Reou tres SVDC, 9VDC. $19.95

.44

MHz

Amphenol
8 Pin Round
IC Socket

NEW!
Tunable 420
Fast Scan TV
Converter

CRYSTAL SOCKETS
HOLDS 8 HC25U $ .59
Sing le HC25U 29

Rece ive Fast Scan Amateur TV in the 420 to 450 MHz Band
wi th any TV set. Low no ise, high gain rf Amp with v aractor
tuned input and outputs. Buil t in AC sup ply. Comes in two tone
walnut & beige cab inet meas uring 1 7/6" x 4 1/4" x 41/8" .
Factory wired wit h 2 year guara ntee $49.95
Kit (crit ical circuit s prewired). . $39.99

ADJUSTABLE POWER SUPPLY KITS
s-t s vone 500 MA $6.95

12·28 Volt s500MA 6.95

I-H"'" ., "I~ :::::::.l.p
LOGIC PROBE KIT

SPECIALS
MC1458P . . . .29
555 Timer 3 for $1.00
4011 . . 23

DIGITA L
MULTIMETER &
THERMOMETER

3% Olgit - 5 range s on each I-----------.J..----------~
function AC/DC .2 Volts 10
2000 V o lts Current 2
M icroamps t o 2 A m p s
Resistance 2000 Ohms to 2
Megohms. I n clu de s PC
Board, ICL7107 Chip and an
parts . Onl y$49.95

Measures Log ic 1, Logic 0,
and pulsing c ircui t condl­
t lons NOWreduced to $9.95

'2281A BABYLON TURNPIKE, MERRICK NY 11566
A2 516-378-4555

Add 6 % sh ipping, Add $1 .00 for orders unde r -$ 10. 0 0. Out of U.S. A . add 15 % ship p ing and certified check or money order in U.S. f u nds.
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RAdio Booksllo

NEW AddiTioNS
• A GUIDE TO HA M RADI0- BK7321-by
Larr y Kahaner WB 2N EL. What' s Am ateur
Rad io all about? You can learn the basi cs

---- - -01 this fascinat ing hob by wit h this ex-----....
celle nt beg inne r's guide. It answe rs the
most frequently as ked questi ons in an
easy-going manner, and it sh ow s the best
way to go about getting an FCC license . A
Guide to Ha m Radio is an ideal int ro duc­
ti on to a hobby enjoyed by people around
the world. $4.95.·

. VOLUME IV-IC TEST EQUIPMENT­
LB7362- it 's easy and fun to buil d yo ur
own test equi pm ent wit h res! Here in this
fo urth volume of th e 73 TEST EQUIPMENT
LIBR ARY are 42 hom e co nstr uc t ion pro j­
ects fo r bui ldi ng test equipment to wor k
wi th your ham station and in servici ng
digi ta l equipment. Counters, sc alers, f re-

____ que ncy standards , syn t hesize rs, logic ,/
pro bes . .. JUST A BOUT EVERYTHING
yo u need and c an bu ild w ith ICs. $4.95. *

"""," > 01

""' ''TEST EQlJIFWlENT
UBRARY

M1ENI'

SPECIAL:
PRE-PUBLICATION OFFER

[orders will be fillod on
o first -in. first-out basis]

• HOW TO BUILD A MICROCOMPUTER­
AND REALLY UNDERSTAND IT- BK7325
- by Sam Creas on . The electron ics hob­
by ist who wa nts to bu ild his own micro­
computer system now has a pract ica l
" How-To" gui debook. Sam Creas on' s
book is a combi nat io n techni cal manual
and prog ramm ing gu ide that takes th e
hobbyi st step by step th rough the design ,
construction, testing, and debugg ing of a

.....- --- .:;om plete microcom puter system. Th is ----­
book is mu st read ing for anyone desiri ng a
t rue underst anding of sm all comp ute r
systems. $9.95.•

' :. _....--­- '--~.....

• SSB . •. THE MISUNDERSTOOD MODE
- BK7351- by James B. Wi lson . Single

----- - - ----- - - Side band Transm ission ... th ousand s of ----....
us use it every day , yet, it rema ins on e of
the least underst ood face ts of amate ur
rad io . J . B. Wilson presents sev eral
methods of sideband generati on , amp ly il­
lust rated w ith charts and schematics ,
whic h wil l enable the ambit ious reader to
const ruct his ow n sid eband gene rator. A
mus t for th e tech nlc ally-serious ham .
$5.50.•

• PROPAGATION WIZ ARD'S HANDBOOK
- BK7302-by J . H. Nelson. W hen sun­
spo ts riddled the wo rldwide communica­
ti ons net wor ks of the 1940's, John Henry
Nel son look ed to the planet s for an
answer. The res ult was a th eory of propa­
gat ion forecastIng bas ed upon interpl an­
eta ry ali gnment that made the author the
most reliabl e fo recaster in Americ a today .

_ The book provides an enlightened loo k at
co mmunicati ons pa st , present , and fut ure,
as well as teachi ng the art of propagati on
forecas t ing. 6.95.*

.-

Use the order card in the back of th is magazine or itemi ze your ord er on a separate pi ece of paper and mail t o:
* 73 Radi o Booksh op • Pete rborough NH 03458. Be sure to inc lude check or detai led cred it ca rd informat io n.

Add $1.00 hand lin g charge for orders unde r $10.00. Not e: Price s sub ject to change on book s not pub lis hed by 73 Magazine.

FOR TOLL FREE ORDERING CALL 1-80 0 -258-5 4 7 3



• NOVICE STUDY GUIDE-SG7357- Here is a co mpletely new study
guide and reference book fo r the poten t ia l ham . This is no t a ques ­
tion/answer memoriza t ion cou rse . Electroni c and radio fundamentals are
prese nted and exp la ined in an easy- to- understand fashion, prepa ring the
beg inner fo r the Novice exa m. Incl udes th e latest FCC amateur regul a­
tions, as well as application form s. Easil y the best path into the exciting
world of ham radio ! $4.95. *

..

' "", _ (/ &.'1 .,,,,,...
rEA Cflt:S~ lArTH
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== LicENSE srudy quides & TApES==
r------c=~

• GENERA L CLASS STUDY GUIDE-SG7358- A complete theory cou rse
for the prospective General or Technician. This ref erence explains tran­
sistor, amplifier, and general radio theory, while preparing the Novice for
the " big" ticket. Aft er getting your t icket, you'll use th is guide aga in and
again as an electronic refe rence source. Not a question/answer guide th at
becomes dated whe n the FCC upd ates t he amateur exams . $5.95. '*

• ADVANCED CLASS STUDY GUIDE - SG1081- Ready to up grade your license? To prevent retaking the FCC theory exam, you
need the 73 Advanced theory gu id e. SSB, antenna theory, t ransmitters, and electronics measuring tec hniq ues are co vered in
detail in t his easy-to-fo llow study guid e. Special modes and techniques, such as Rn y , are also treated . An engineering degree is
no t nece ssary to ma ster Advanced theo ry-try this book before visi ti ng the examiner's office! $5.95. '*

• EXTRA CLASS LICENSE STUDY GUIDE-SG1080- Before go ing for your 1 x 2 call, it pays to be a mas ter of the Ext ra class
elec t ronic theory. Th is stu dy guide is the log ical ex tension of th e 73 theo ry co urse. Al l th e th eory necessa ry to pass the exam is
presented. Antennas , t ransm ission li nes, sw r are discu ssed, as well as noi se, propagation, and specia lized communicat io n
techniques. This book is no t a clas sroo m lecture or memorizat ion guide, but rat her a logical present at ion of the ma teria l that mu st
be unders to od befor e attempting the Ext ra exam. Save yourself a retu rn tr ip to the FCC and t ry the 73 method fir st ! $5.95. '*

• NOVICE THEOR Y TAPES-CT7300-Sta rt ling Learn ing Breakth rough. You' l l be astounded at how
rea l ly simple the theory is when yo u hear it explained on th ese tapes. Three tapes of theory and one of
questions and answers f rom the latest Nov ice exams g ive you the edge you need to breeze through
yo ur exam. 73 is interest ed in helping get more amateurs, so we 're giving yo u th e complet e set of our
tapes fo r th e Incred ib ly low pri ce of ON LY $15.95."
Scie nt ist s have proven t hat yo u learn faster by list en in g th an by reading because you can play a
cassette tape ove r and over in your spare t ime-even whi leyou're d riving l You get mor e and more info
each t ime you hear it.
You can't progre ss w it hout solid funda mentals . These fou r hour-long ta pes gi ve you all t he basics
you 'll need to pass the Novice exam eas il y. You' ll have an understanding of th e basics which w i ll be
inval uab le to you for the rest of your lif e ! Can yo u afford to take yo ur Nov ic e exam without f i rst li sten - ..
ing to these ta pes ? Set of 4- $15.95.'*

~

G
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NOVICE THEORY TAPES

Startling Learning Breakthrough,
~~'-U

I'OUTRAGEOUS ' I
25 + WPM - CT7325- Th is is the t ape for
that small w oup 01 overac hieving hams
who wouldn t be con tent to simply sat is fy
the code requiremen ts of t he Ext ra Class
lice nse. It' s t he toughest tape we've got
and we keep a permanent f i le 01ham s Who
have mastered it. Let us know whe n you' re
upto speed and we'll inscr ibe your name
in 73's CW " Hall o f Fame."

" COURAGEOUS ' 1
20 + WPM - CT732O- Cod e is what gets
you when you QO for t he Ext ra class li­
cense. It is so embarrassing to panic out
[ust because you d idn't prep are yoursel f
w it h this t ape. Though th is is on ly o ne
word taster.tth e cod e groups are so di ff i­
cult t hat you 'll al most fall asleep co pyin g
th e FCC stulf by co mp ariso n. Users report
tha t t hey can 't bel ieve how easy 20 per
reall y is wit h thi s f a~tast i c on e hour tape.

IIBACK BREAKER"
13 + WPM-CT 7 3 1 3~Cod e groups
again, at a brisk 13 per so you will be at
ease when you si t down in front o f the
steely-eyed government inspector and he
starts sending you plain language at only
13 per. You need this ext ra margin to over­
come the pan ic which is univ ersa l in the
l est situations. When you've spent your
money and ti me to t ake the t est , you' ll
tha nk heavens you had this back-breakin q
tape .

cod e, sent at the o ffi cial FCC standard (no
other tape we've heard uses the se stan­
da rds , so many people fl unk the cod e
when they are suddenly-und er pressure
- l aced with charact ers se nt at 13 wpm
and spaced lor 5 wpm). Th is t ape is not
memorizabl e, unli ke th e zany 5 wpm t ape,
sin ce the code gro ups are ent irely random
charact ers sen t in groups of five.

'I THE CANADIAN JJ

:~/ev:~:j;~T~:~~=~~~al0n ·~~~ot~~
prepares yo u to breeze through your ccun­
try's lice nsing exams. Like th e ~ther cod e
groups, the tape IS not memonzable and,
once ma ste red , provides a margin 01 safe­
ty in the actual te xt s itua tion.

73 CODE SYSTEM TAPES\15C;;;;;S£
\L .•

.- -.

'ITHE ST ICKLERJI
6 + WPM- CT7306- This is th e practice
tape fo r the Novice and Techn ic ian II·
censes. It is made UP of one so lid hour o f

"GEN ESISI1

5 WPM- CT7305- Thi s is the beginning
tape fo r peo p le who do not know the code
at a ll. It takes them throug h the 26 letters,
10 numbers and necessa ry punctuation,
complete with practice every step 01 the
way using the newest b li tz tea ch ing teen.
niqu es. It is almos t mi raculou s! In one
ho ur man y peop le - in clud ing kid s c t ten
-are ab le to master the code. The ease of
learn ing gives co nfidence to begi nners
who might otherwise drop out.

A ny Fou r Tapes For 51 5 .951 *
54.95 Each . *

-ee-

SSTV
• SLOW SCA N TELEVISION
TAPE- CT7350- Prize·winning
programs f rom the 73 SSTV
contest . Excellent for Demo!
$5.95.•

.. rO') CODe (OURse

~-"; ij)
Use the ord er card in the back of this magazin e or it emize your order on a separate piece of paper and mail to:

* 73 Radio Boo kshop • Peterborough NH 03458. Be sure to Inc lude check or detailed c redi t card inform ati on .
Add $1.00 handling charge for orders unde r $10.00. Note: Prices subject to change on book s not pub lished by 73 Magazin e.

'---
FOR TOLL FREE ORDERIN G CALL 1-80 0-25 8-5 4 73
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= ===7.J TEdtNiCAL LibRARy = = = =

e BEHIND TH E DIAL-BK7307-By Bob Gro ve. Get more fu n oul
of shortwave listening with this interest ing guide to rece ivers,
antennas, freq uencies and int erference. $4.95. *

eTHE CHALLENGE OF 160-BI<7309- is the newe st book in the
73technica l lib rary , dedicated to 160 meter operat ing. 51Dunn pro­
vides all necessary infor mat io n to get started on this un ique band.
The an-Important antenna and ground systems are describ ed in
detai l. The int roduc t ion contains interest in g photos of Stew
Perry's (the King of 160) shack . This reference is a must for new
and experienced " Top Band" operators. Price: $1.95.*

e lC OP·AMP COOKBOOK-BK1028-by Walt er G. JUn9 . Covers
not on ly the basic theory of th e Ie op amp in great deta il, but also
includes over 250 pra cti cal c ircuit applications, liberal ly il·
Iustr ated. 592 pages, 5% x 8% , soft bound. $12.95.·

e SSB • . _THE MISUNDERSTOOD MODE- BK7351-by Jam es B.
Wilson. Single Sideband Transm ission . . . thousands of us use it
every da y, yet it remain s one of the least understood facets of
amateur rad io. J. B. Wilso n prese nts severa l methods of sideba nd
generation, am ply i ll ust rated 'w it h charts and schemat ics, which
w ill enabl e th e amb it ious reader to const ruct his ow n sideband
generator. A must for t he technIcally-serious ham. $5.50.·

e s s TV HANDBOOK - BK7354(ha rdcover), BK7355(soft cover)­
Thi s excelle nt book tells all abo ut it , from Its history and basics to
the present state-of -the-ar t techniq ues . Contai ns chapters on ci r­
cuits, mo nitors, cameras, colo r SSTV, test equipment and much
more. Hardbound $7.00, softbound $5.00."

e WEATHER SATELLITE HAN DBOOK-BK 7370- Simple equip­
men t and methods fo r gett ing good pictures from the weather
satelli te . Ante nnas, receivers, monitors , facsimile you can build,
tracking, automat ic cont rol (you don 't even have to be home). Dr.
Taqqar t W B8DQT.$4.95.·

e lNTRODUCTION TO RTTY- BK7380- A beginne r's guide to
rad iotelet ype includ ing teletypewriter fundamentals, sig nals,
dist orti on and RTIV art . You can be a RTIV arti st! A 73 publica­
ti on. $2.00."

e THE NEW RTTV HANDBOOK- BK7347-is a new edit ion and
the only up-to-dat e RTTV book ava i lable. The sta te of th e art has
been chang ing rad icall y and has mad e all previou s RTTY book s ob­
so let e. it has the latest circuits, grea t for the newcomer and expert
alike. $5.95.•

e PROPAG ATIO N WIZARD 'S HAN DBOOK-BK7302-by J. H.
Nel son. W hen sunspots ridd led the wo rldw ide communicati ons
networ ks of the 1940's , John Hen ry Nelson look ed to the plan ets
for an answer . The result was a th eory of pro pagat ion fo reca sting
based up on int erplaneta ry alignment that made the author the
most reli able forecaster in America today. The book pro vides an
en lig htened look at communications pas t, present , and futu re, as
we l l as +~ac hl ng th e art of propagation forecast ing. $6.95."

~ .

SLOW '
SCAN
TELEVISION
HANDBOOK

....,,:;-

/....--

=======ANTENNAS======~

e 73 DIPOLE AN D LONG·WIRE ANTENNAS-BK1016- by Ed·
ward M. Noll W3FQJ. This is the f irst co llecti on of virtually every
type of w ire an ten na used by am ateurs. Inc ludes d imensions, co n­
fi gurations, and det ai led co nst ructi on data for 73 different an ten­
na types. Appendices describe th e const ruc t io n of noise br id ges,
line tuners, and data on measurin g resonant frequency , veloci ty
fac tor, an d sw r. $5.50.·
e 73 VERTICAL, BEA M AND TRIANGLE ANTENN AS-BK1 069­
by Edward M. Noll W3 FQJ. Descr ibe s 73 different ant ennas fo r
ama teurs . Each desi gn is the result of the aut hor's own ex­
per iments co vering th e const ruct io n of noise bridges and ant enna
lin e tuners, as well as methods for measuring resonant fr equ ency ,
veloc ity fa ctor , and sta nd ing -wave rat ios. 160 pages . $5.50. *

e VHF ANTENN A HAN DBOOK-BK7368-The NEW VHF An te n­
na Handbook detai ls the theory , design and const ruct io n of hun­
dreds of different VHF and UHF antennas . . . A oractlcal book
written for the average amateur who takes joy in bun-. ng, not full
of co mplex fo rmulas fo r the des ign engineer. Packed wit h
fabulous antenna project s you can bu ild . $4.95. *

Use th e order card in th e back of t his magazin e or it emiz e your ord er on a separa te piece of pape r and mail to:
* 73 Radi o Booksh op • Peter borou gh NH 03458. 8e sure to include check or detai led c redit card in form at ion.

Add $1.00 handling cha rge for orders under $10.00. Note: Prices subject to ch ang e on books not publ ished by 73 Magazi ne.

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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======TEST EQUIPMENT======

eRF AND DIGITAL TEST EQU IPMENT YOU CAN
BUILD -BK1044-Rf burst . function, square wave generators,
variable length pulse generato rs- 1OO kHz marker, j·t and rf swe ep
generators, audio esc, atlrf signal injector, 146 MHz synthesizer,
dig ital readouts for co unters , seve ra l co unters , presca le r,
microwave meter, etc. 252 pages. $5.95. *

e VOL. I COMPONENT TESTERS-LB73S9- . . . how to buil d
t ransistor tes ters (8), dio de testers (3), tc test ers (3), voltmeters
and VTVMs (9), ohmmeters (8 different kinds), inductance (3),
cap aci ty (9), Q measur ement , crys tal checking (6), temperature (2),
aural meters forthe bli nd (3) and all sorts of mi scell aneous data on
mete rs . .. us ing th em, making them more versat i le, making stan­
dards. Invaluable book. $4.95.·
eVoL. II AUDIO FREQUENCY TESTERS-LB7360- . . . jam
packed with al l kinds of audio frequency test equipment. If you' re
into SSB, RTTY, SSTV, etc ., this book is a must for you . . . a good
boo k for hl-f addi ct s and exper imenters, too! $4.95.·
eVOL. III RADIO FREQUENCY TESTERS- LB7361-Radio tre­
quency waves, the com mon denominator of Amat eur Radio. Such
items as SWR, ante nna impedance, line impedance, rf output and
field strength; detailed instructions on testing these items in­
cludes sections on signal generators, crystal cal ibrators, grid dip
oscillators, noise generators, dummy loads and much more.
$4.9S.'

eVOL. IV IC TEST EQUIPMENT - L B7362 - Be come a
troubleshooting wiza rd. All you need to know abou t pulse, audi o
and sync generators, f requency counte rs, digital componen t
tes ters, log ic probes and more! Plus a cumulative index for all four
volumes of the 73 Test Equ ipment Lib rary. $4.95.·

e NEW REPEATER ATLAS OF THE EN·
TIRE WORLD-B K734S-1S0% as big ·as
any list ever available-nearly 900 more
repeaters listed. New improved maps
show t he locat ions by freque ncy of every
repeat er in the States. On ly $1.95.-
• QSL CARDS- 73 turns out a fantastic
series of QSL cards at about half the cost
of having them done elsewhere because
they are run as a fill -in between printing
books and oth er items in the 73 Print Shop. - -'
2S0 Slyle W-OW025O-lor $8.9S"; 500
Style W-OWOSQO-for $13.9S"; 250 Style
X- OX02S0- for $8.9S"; SOO Sly Ie X­
QX05OO-lor $13.9S"; 250 Style Y-OY02S0
- lor $8.9S"; SOO Sl yle Y-OYOSOO-for
$13.9S."
. 73 MAGAZINE BINDERS-Preserve and
pro tect your co llection fo r you r li fet ime!
There's no excuse for lost issues when you
have the se handsome red bind ers wit h
qold letlering . Orde r l-BN1001 -for
$6.S0'; 2 or more-BN1002-for $6.00
eac h."

_.------
Style Y

W2NSO/l

\

Styl e X

A~ --'- ,./="" J2; ~SD/I

l n:,4aJYO
~f."/{<;. ~. :=.. .. ...~

Sty le W

• BACK ISSUES- Complete your co llec­
t ion-many are prime collectibles now,
classics in the f ield ! A full collection is an
invaluable compendium of radio and elec­
tronics knowledge! $2.00 each" , or 5 fo r
$S.OO."
e LIBRARY SHELF BOXES-These st urdy
whi te, cor rugated, dirt-resista nt boxes
each hol d a full year of 73 or Kilobaud.
With you r order, request self-sticking
labels for any of the foll owing: 73. Kilo­
baud, CO, OST, Ham Radio, Personal Com­
pu';ng, Radio Electron ics, In terface Age,
and Byte. Order 1- BX1000-for $2.00" ;
order 2-7-BX1001- for $1.50 each": order
8 or more-BX1002- for $1.25 each " .

use the orde r ca rd in the back of thi s magazine or itemize your order on a separate piece of paper and mail to:
• 73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or detailed cred it card informat ion.

Add $1.00 handling charge for orders under $10.00. Note : Prices subject to change on books not publi shed by 73 MagaZine.
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59 1

256

2I,S60
pages.~

That's the size of the world's
most c:omprehensive guide to
the subjec:t of ham radio:

I8 y ear s of 73 Magazine.

'-
The back issues of 73 are a gold min e of interestir1garticles. Unlike
the other magazines, which fill their pages with activity reports,
there's little to go stale in 73. You 'll find pioneering articles on SSTV,
FM, repeaters, ICs, and computers . Even the editorials are fun as
Wayne Green 's dire predictions, like the debacle of incentive licens­
ing , have come to pass.

Clip the coupon below and send for 73's new back issue catalogue.
Treat yourself (or a friend ly ham) to some fun , and a fantastic bargain
to boot. .

D YES! Rush me 73's FREE Back Issue Catalogue!
Name
Address _

City
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73, as thick as it is, is more li ke a floppy when it comes
to standing on the bookshelf. Try the 73 Library Shelf
Boxes, . . . sturdy corrugated white dirt resistant card­
board boxes which wil l keep them from flopping around .
We have self -sticking labels for the boxes, too , not only
for 73, but also for Kilo baud . . . and for CO, OST, Ham
Radio, Personal Computing, Radio Electronic s, tnter­
face Age, and Byte. Ask fo r whate ver st ickers you want
with your box order. They hold a full year of 73 . . . or
Kilobaud. Your magazine library is your prime reference,
keep it handy and keep it neat with these strong library
shelf boxes .. . One box is $2.00, 2 boxes are $3.00 and
eight boxes are $10.00. Be sure to specify which labels
we should send. Have your credit card handy and call
our toll-free order number 800·258-5473, or use the order
card in the back of the magazine and mail to:
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BK101613DIPO lE&lONGW IRE ANTENN A5 $ 5,50
5TOOOO 73BAGKISSUE .. . s ~,OO

ST2500 73 BACK ISSUES _ 25 0 UR CHOICE $10.00
ST0500 73BACK ISSUES _5 YOUR CHO ICE s 5.00
5T l000 13 BACK ISSUE5 - 10YOU RC HOICE $12.00
ST2501 73 BACK ISSUEs _ 25 YOUR CHO ICE . $20.00
BK7307 BEHINDTHEDIAL $ 4.95
BN100 1 BINDER-73-1.. .. $ 5.50
BN1002 BINDER-73- 2&UP $ 5.00
BK7309 GHALLENGEO F 160. . $ 4.95
017305 CO OET APE_ 5 WPM .s 4,95
C17 300 CO DET APE _ 6 WPM s 4,95
0 173 10 CODE TAPE- l0WPM . $ 4.95
C17313 CODET AP E_ 13WPM $ 4,95
C17 320 CODE TAPE-ZOWPM $ 4,95
017325 CO DETAPE _ Z5 WPM s 4.95
C17300 CO DE TAPE _ LEARN MORS ECOD E $ 4,95
C173 94 CO OET AP ES (ANY FOUR ABOVEI $15,95
BK7321 G UIDET O HAM RADIO $ 4.95
8 K7325 HOWTOB UILDAM ICROCOMP UTEA $ 9, 95
B1<102B IC OP AMP COO KBOOK $12,95
8 K7580 INTRO TO RTI Y. $ 2,00
C173 00 NOVICETHEO RYTAPES $15,95
B1<1100 PRACTICALTEST INSTRUMENTS $ 4.95
BKl302 PROPAGATIONS WIZARD'S HANDBOOK $ 6,95
QW0250 QSLC AROS-STY LEW-250 $ 8 ,95
OW0500 QS LC AROS _ STYLE W_ 500 $13.95
QX0250 OSLCA ROS-STYLEX-25O $ B.95
QX0500 QS LCAROS-STYLEX-5oo $13.95
0"(0250 OS LCAR DS _ST"(LEY_250 $ 8.95
Q"(05oo OS LCA ROS-5TYLEY-500 ,. $13.95
81<7345 REPEATER ATLAS . .. $ 1.95
BKH144 RFO IGITALTESTEOU IPMENT $ 5.95
BK7347 RTIVHA NDBOOK.. .s 5.95
BX1000 SH ELFBOX - l . .. .. .. .. . $ 2.00
BX10Ql SH ELFBO X_2 $ 1.50
BX1002 SHE LFBOX -8UP. $ 1.25
8K7351 SS B THEM ISUNOERSTOO DMOOE s 5.50
BK7354 sSTV HANDBOOK IHAROCOVER) , . . $ 7.00
8 K7355 SsTVHA NDBOOK1S0 FTCOVER) . s 5.00
C173 50 SsTVTAPE . .. . $ 5.95
s Gl081 sTUDYGUIDE_ ADVANCEDCLAss . . . . . $ 5.95
5G l080 STUDYGUIOE_ EXTRAC LASS.. . $ 5.95
sG 7358 STUDYGUIDE-GENERALCLASS $ 5.95
SG73 57 STUDYGUIOE_ NOVICECLASS $ 4.95
LB7359 TEST EQUIP LIB VI-COMP TESTERS ,.. $ 4 ,95
LB7360 TESTE QUIP LlB V2_ AUOIO TESTERS . . $ 4.95
l B7361 TEST EQUIP LIBV3_ RAOIO EQUIP $ 4.95
LB736 2 TEST EOUIP LlBV4 _ ICTEST EOUIP .. .. .. $ 4.95
BK1069 VERTICAL BEAMa TRII<NG LE ANTNS s 5.50
BK7368 VHFANTEN~!\ HANOBOOK. .. . s 4.95
BK7370 WEATHER s A,Tttl:'rrE HANOBOOK . .. s 495

Don't forget to
complet e the at­
tached Reader
Service Card and
ret ur n Upostage
p a id " to 73
Ma gaz in e - Our
ad v e r t is e r s
w a n t t o hear
from you.
DO IT NOW !
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ADVERTISER
index

F, om 13

Genera l
Class

License
Guide

Zip _

o Payment enclosed
(1 extra BONUS issue)

o Bill me later

o Address change on ly
o Extend subscription
o Enter new subscr iption
01 year $15.00

Novice
Class

License
Gu ide

MOVING?

Address _

If you have no label handy, print OLD address here.

Novice Guide Th is excellent
reference will launch you into the exciting world of
ham radio! Covers radio and electronic funda­
mentals, preparing you to pass the Novice exam;
also includes the latest FCC amateur regulations
and application forms. $4.95

- -- General Guide If you're look­
ing ahead to your General or Technician exam, or
are al ready licensed , this excellent reference work
is a must for you! Covers completely transistor,
amplifier, and general radio theory; you'll use it
agai n and again! $5.95.

1JMagazine - Peterborough NH 03458

print NEW address here:

Name Call _

Let us know 8 weeks in advance so that you won't
miss a sing le issue of 73 Magazine.
Attach old label where indicated and print new ad­
dress in space provided. Also include your mai ling
label whenever you write co nce rn ing you r subsc rip­
tion. It helps us serve you promptly. Write to:

~~~o~o~~NiH~~

-..J
~ Name CaIl _

""-..J
~ Address _

[City State"" ------ -- - -

City State Zip _

'---------------~
TICKETS

TO COMPETENCE!
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