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TEN COMES BACK

With the return 0 1 somt sunspots to
our lives, we will be seeing more and
more skip on ten me ters.

And with t he b.., on Mlling 23·
channel CB sets after J.nuary fint
(unless ther. is III 'lIt_ion by the
FCCI, we m-v see • lot of inst..,t ly.
convened CB sets .ppe.,ing which
hive been mOY&d up 2 MHz end we
now 10m rigs. The pricel should be
right and, lIS 'ong lIS we insist on
t. lking only to amatt'Un, we'll have •
benefit.

Ten meters CIr'l Ute all the ectivity
we can muster, 10 these low-cost AM
transceiwn are a lP)d de. l. With
them conwned to elllCtly 2101Hz
ibo'n the CB barld, the IOW-~ed

. ignall will be starting It 28.965 MHz
and going up to Il"OUnd 29.255. This
is well above the sidebllld pe" of the
band and the DX portion, 10 thef'e
should be little interfen,..ce Irom the

Conrin~on".". 16 1

ben. I believe that mp<)r'II ibility IIld
reason will do better in the 'ong run. I
have psychology on my side.

The l eague wanted Mml to go for
higher clImeS of licentt. 10 they
pushed the FCC into "incent ive lice",·
ing:" This beaut took IWIY ,bout hllf
of the phone bands from G.nere' clllSs
Mms and tceced them 10 get ..,
Aclvanced class to get the bIIldl beck.
Punishment. This was undoubted ly
the wom debac le in the history of
emateur radio. Amateun drop~dout
or got 10 mad they stopped buy ing
Mm gear fo r almost ten yean ... ..,d
the growth 01 the hobby stopped cold
lor the Sime period.

Old-t imers will remember firml
such as Hallieraften, National, Johl"l

son. B&W, etc. These were the billll its
of the 50s. They 're all gone now II far
/IS amateur radio is concerned, driven
out or killed by incentive licensing.

The deregulation of two meten
leeks to me to be a good thing. Sure.
if we don't act respo",ibly, we can
make a mess of it. We can lousa up
satellite signall, experlmental repeet
ers. weak signal ellperimenten, etc. I
say it is time amateurs were treated
like adults instead of children. Wa
showed we could handle cunefves
when we had repeate r probl ems . . .
we solved them ' " and we were all
the better fo r it. The ARAL. iS l8ying
to the FCC that amateurs ara unable
to cope with responsibility and must
have laws to force t hem to do what
the league thinks best. I d isagree, .nd
th ink the FCC should continue with
its deregul ation.

QSLsl
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lot more pirlte operet ion by licensed
hams th.., by CBIm. The chips get
ting ClUght ..,d arrestld for profllllll
'1OgU1I98 on tM ham bIIlds are Il
cenlld amtteurt ... even Elltr. el_
8fmIteurs. H.rns.re even being caught
lousing up the CB cMnnel. with pro
f,nity ... EllU, cll" hams.

There is nothing hlppening in the
WIY of bootlegging on our Mm blinds
by CBert thlt we ten 't handle IU by
ourwlves. Sure. _ need to get busy
..,d come up with lOffie direction
find ing c ircu its Ind eQuipment ...
..,d we neoad to le.,.n how to use
them. We need to IWIP ideas on how
to convince bootlaggtrl th.t they
re.lly should tl ke the troub le to gl!t •
him licen. . I th ink we're sm.rt
,"ough ..,d h_ enough inte~t in
our hobby t o be able to do th.t and
prove to the FCC and even to the
AR AL. thl t we I rl Mlf·pol icing.

ARRL DELAYS 21103
One 0 1 the most bail ie philO$Ophical

gaP' between me IIld league scooon
' 1"1 has to do with motivltion . The
LetgU. almost invari,bly wants to use
punishment I nd more IIWI as . WIY to
force people to do whet they think
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ARRL. CREOITS
The L.eague undoubtedly helped in

many w.y. to deleet the CB on 220
MHz proposal, but how much nicer it
would hevl been If they h.d gone out
of the ir way to give credi t to some of
the him. who .pent • lot of time and
effort fight ing that fight ., . and
winn ing it .,. rether then try to put
everyone else down and grllb alt the
credit for the League. The Red Cross
hM developed a reputation for this,
and I thi nk it has hurt them a lot.
L.et'. tell th e ARRL directors to cut
out th i. rot. It i. a m.rk of insecurity
and inferiority to brag and ellaggerate
like thlt .

GR EATEST THR EATI
The ARRL newsletter, written by

Bl ldw in, shows where ARRL prio ri
t ies Ire when he nates tNt "one of
the gru t est th reats to amateur redlo
today comes from the Ute of nem gear
by unlOcel .sed people." Bildwin is not
_n worried about the ITU Ind
WARC - only lbout. sm.1I hI~ful
of bootleggers. numberin g in the
do zens.

If the facts were to be known, I
wouldn't be surpr~ if there isn 't .

ARRL BRAGS AGAIN

The ll~t recently sent I ~et·

lel' to God-kIlO_who br8ljlgi1'l1l about
the ARR l defut of the 220 MHz CB
propc)Slll . Theft I re many l reM where
the AAAl can rightfully claim credit.
10 it ill befits them to step in .,d bray

.bout th ings w1lerf: they were minor
PIIrticip....ts. at best.

One of the key moves which
blocked t M attempted grlb of 220 by
the CB indunry was the stiff opposi·
t ion to it by both Clnadlll end Mexico.
1 note th ' l the ARRL givn no credi t
to the ham who spearheaded the
rMpOMM from thew countries.

Another important blocking move
was the pro posed Communicator cl..
license which was filed with the FCC
as en , ltern'le to the C8 use of 220.
The ARRL makes no ment ioo of this
or the hi m who filed it.

Probably the most important factor
in ending t he 220 MHz CB threat was
the $l! fiaus wounding of the CB indus
t ry by its own greed. This helped shut
off the free-f lowing funds to the EIA.
thus reducing the lobbying prll$SUfll$
on the FCC and the OlP, This was
Ilrgely I bettle of money and po litical
influence, and much less one of precti
cal right and wrong.

Another factor was the remOllal of
Prose Walker from heading the ama
teur and CB division of the FCC, and
here t he AAA L. has nothing to brag
about. They refused to speak up in
any way, no matter how outrll9eous
Walker's dictatorial rules became.
They even refused to participate in
the first ham hearing before the FCC
which was set up t o pretest the
repeater ru les specifically and the
strong move toward over·regulation in
general. One of the important po ints
made during this heering was the
a~eur opposition to CB use of 220
MHz .. _and the need for • Communt
eator license ... which the AARL. at
f irst opposed vigortlUsly.

No, none of these lVents or the
~Ie who made them h. ppen we
given any credit ... only the AARL
IOd its 314-pound offic ial f iling.

,



Here's a new and versat illo lICcesSOry from
Kenwood that belongs i n .veiY station. The

AT-200 is an antenna tuner, but it's also much
more, It's en antenna switch , an SWR bridge

and an in-line wattmeter. The AT-200 reduces
the clutter and increases the operating

efficiency of your station . . . and at 8

Burprisingly moderate price.

The Me-50 dyntmot mICrophone h.as~
d'''1l1'lolld , ~p'nPy for Imlleo• .-clIO OI!'t'..I;on

II ' apl-.dicl llddltlOl'l 10 In,/, Klnwood sheck .
ComP'-11 wIth m Ind LOCI( Iw,~he._ .nd •

m;crophontl plug 10. ,n' Ulnt nooc-up 10 I ny
K."wood"l1 e"ily lJWilched for high or low

iml*!.nct . (600 Of 50 10: onm).

·B20

The T$·8 20 5 ... st ill the Pacesetter . 11 has proven
it self 10 be the performer we promised , proven itself
through thousands of hours o f operating t ime .
worldwide and under the most difficult conditions.
Unique features. superb specificat ions and t op
qua litv construction ... al l hallmarks of Kenwood
amateur products are eminentlv displayed in the
T5-820$. But then. vcu 've probably heard al l that
on the air by now.

Trlo-K.nwood Communications Inc .
"" W W.ln ul . Compton . CA 90220 .



" WHY NOH"

Oddly enough , Jim, the mme you
know about the situation. th, more
upset you .'!J. My own problems life
much the SlIme as yours ...• ItlCk of
time and money. J did, • few yea-t
1tf}O, organin • lobby for IIf7l(IrtJIJ'
nK/io, but' found th,t ,_ un«JI. to
outspend the L'(lflUe to keep this
going. Thfo LUfIIJ* ~iNf to t» wilf·
ing to spend 8tly amount nect!$$¥Y to

pur down any pos$ibfe second group
that might get started . . . theY'1II got
over $ 1 ml1/ion av.ilable ... iust in
case you eve, wondered tor , minute
why rhere is one saa only one na·
tional ham organi~lItion. - W,yn,.

everyone e lse does what he wanl$, or
so it seems].

Personally. I just wish someone
would do something. If I had tim. and
money, I WOIJld try to do something
myself. It is eltlremely frustrating 10
work for thaI I'Iard·to-eam ticket in
order to be able 10 use a band, and
then find illegal CBers (or whatever
they're called! using that band with
impunity - and manufac turers selling
them the g.ear with which to do it.

For my part. I do not understand
why the manufacturers have to be
under a code of eth ics. If I made or
sold ham equipment and needed to
make a buck more, I don 't think I
would feel right about se lling to unl i·
censed operators, If the business is
th.t marginal, then they should get
out of it or, better yet, dlversitv into
the CB radio business and try 10
persuade CBers to gel ham tickets.
Perhaps I just don't understand greed.

The entire matter is upsetting and
leaves one with a feeling of hopeless
ness. I am probably missing some
points because I .m only a newcomer
(licensed about 1Y, yearsl to amateur
radio , but perhaps if I express my
feelings, my neoete will be over·
looked and someone will find a way
to do something!

A couple of comments on the
practice tapes.

I picked up a 14 wpm tape a lew
mon ths ago when I decided to get my
license back and equip myself to use
the eu tocetcnes. It's been a real help
in recovering my rusty refle xes,
though I still confuse B with 6.
especially when my attention w.nders
or I start copying a couple of leiters
behind.

At any rete. It about the time I got
so I could copy the tape prelty ne..
solid (except for those pesky Bs and
6sl, I took another pass through lhe
study malerial and the rules /IS • last
review before going in for the Ad
vanced. On the spur of the moment, I
decided to take a look at the Extra
material as well. Hmmm. Not really all
that rough. Hmmm. So the next time
I was in Tufts Radio, I got a 21 wpm
eessene and st.rted it just to tee how
hard it was. I was very surpr ised
(make that astonished) to find that I

Continued on~ '75

J im Clark N5RO
Houn on TX

11---__1

editorials by you criticizing the
ARRL, the FCC, and probably others
I C¥lnot recall . I hlll/e also read, with a
great deal of interest. yoyr comments
on various aspects of amateur rad io
regulation.

Sometimes I wonder if anyone will
find a way to solve some of the
problems. Perhaps you could find a
way to exercise your leadership even
more. To a relative newcomer to
amateur radio, such lIS myself, the
uproar seems both confusing and use
less - a lot of ditcussion but no real
wlutions. Many of your ideas seem
valid, but what good are ideas if they

are not implemented?
I am a member of the ARRL and

iilftl iilCtive in teaching Novice classes.
To be honest, what alternative is
there? No other farge organization
represents hams, and when the ARR L
tr ies to do something , they are
whipped down. (Witness Dick
Cowan's complain t to the FCC regard·
ing the "code o f ethics:' and the
communications attorneys service pro
posed laW$Uit.1 It seems almost impos
sible to get anything done. You 'iZo/

tl'lat the ARRL is only a publisher {a
competitor, no 1t'SSIl, but aren't they
attempting to become more? 15 there
something wrong with trying to repre
Sillnt amateurs? (Possibly unsuccess
fully?)

Perhaps you should start another
o rganization.

That's OK, and many, including
myself, would probably join if it
would help.

Perhaps you could or9¥'ize a lobby
to get some teeth into the law and the
enforcement machinery {nonexistent
except to ptJnish amateurs; apparently

•
•
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Yes, th. Drum crew holds a reuniOrJ
eoery y_ 011 the old boat. It', fun to
go aboard and remembe, the inter
esting timer wehad on her ••• over30
ye.m ago. The two MH~ highe' plan
tor converting CB to rhe ham 10m
band seems to be winning out, so let's
modestly CJJII thar rhe "73 Plan. "
Standard Communicatiom is now
making • conversion of thei, grea t
Hori~on 29 for this Nnd ... as is
B,istol Electronic$.. Who knows, Me

may ~d up with tens of thousands of
10m mobil. hilmS. , would suggesr
that Me pI¥! on chJmnel , as. c81ling
channel • • • 28.965 MH~. This sysrem
is good btJatuse it pun the low
po_red CB 'igs above tfllt Iwrly·bu,ly
o f 10m DXing in the 28.5 to 28.9
MH~ part of the band . . . IJtld still it
avoids the satellite part o f the band,
too, up a,ound 29.4. - Wayne.

meters SSB.
s. K. HiIlmllll WA4TYH

E. Br_ton AL

I ANOTHER O RGANIZATION? I
For over • year now, I haYe read

t l.a t

•
The crew of m. USS Ol1,lm at Wi, 1977 reunioo. W2NSD!1 i, at far right, r«ond row. {Photo by lhve H¥nby.J

'( ', ,
.; ..
ttl.

I

I BEATING THE DRUM FOR 10 I
I read W2NSO/l 's editorial in 13

IOct. 1977), in which he said he had
~ aboard the ,...bmarine USS
Drum. I want to be sure thai he
knows that we haw the {)rum here in
Alabama. It. along with the battleship
USS Alabama, is visited by rnllny
tou risU each day. The ships lie in
Mobile Bay. just east of Mobile. I felt
thlt he knew this. but he did not
,ndic~Jte it in his editorial.

• am a new ham of just 14 months.
Wid I enjoy your magazines wry
much. I especially enjoy the technical
amateur radio ¥licll!$, the editori. ,
....d the Iettt'" 10 the editor . I also
enjoy the ham..-elated human interest
stori~

I am in favor of 10 meter AM
operation on 28.965-29.255 lIS statlld
in the letter from WBLSS. I have
acquired an old Johnson Messenger
Two and am waiting to see where
everyone is lICIing on 10 AM before
buying $110 worth of crvstall. I will
eot, hO_f, install crystals which
will interfere with frequencies now in
use by SSB, as I am a 10-10 net
member and intend to stay 0I'l 10

8



· ..8 new STANDARD of PERFORMANCEI

Introducing Standard's new

-
General Coverage Communications Receiver!

-

Behind that pretty face is Standard's exciti ng new C-6500 general coverage communications
receiver. Covering 500 kilohertz to 30 megahertz it offers outstanding sensitivity plus rock-like
stability due to a synthesized drift cancelling circuit design. The result is pleasurable, easy to tune
USB, LSB, CW and AM operation. Two separate detectors, product and diode help make this
possible. Dial accuracy is better than 5 kHz direct readout which is sufficient to locate and tune in
stations. Wide and narrow filters are provided for AM , SSB and CWo Portable? Yes, it operates
from AC mains or internal flashlight cells, and you can operate it from your automobile battery.
Automatic sw itchover to battery operation occurs if there is an AC power line fa ilure. Built-in
antenna, provisions for exte rnal antenna plus muting jack for use with a transmitter combine to
make this receiver the top of its price class. Price? Just $349! See it at your dealer now or write us
for a complete spec sheet.

".-r--<;

s,.

Standard
Communications
Standard Communications Corp.
P.O. Box 92151
Los Angeles, CA 90009

9
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to set up my stat ion 'a Hammar lund
HQ-170 and a Hallier. h ers HT·37),
but somehow the owneis manual hal
gotten "mislaid:' If some helpful
person co uld send me an HT·37
menual (or a copy), I wou id be
forever grateful. I'll be glad to pay any
reasonable expense , so feel free to
send it C.O.D. if you went. I need the
information to set up m y T·R hook ·
"p.

Re my article in the November,
1977, iS$UB ("Track OSCAR With
YOI,JI" SR·52 - requires tbe PC 100
option"):

The ti tle is misleading. The PC 100
option is most convenient, but the
" bare bones" SA·52 can use the pro
gram easily.

And on page 60, column 4, line 42,
703.77.07 should be 70377.07.

Art Burk,W6UIX
San Diego CA

Michael D. Ward
3653 Lor. St,

Ft . Myers FL 33901
(813) 694·6655

John F. LlI8hy WB6CI(N
Gonza!" CA

middle of the second parllgraph from
the bottom of column 4. the sentence
that begins " If you 're not qui te $Ure
how ... " should read: " If you're not
qu ite sure how we got rid of those IMt
3 zeros at the end of each number, go
ahead and divide with the zeros left in
and you'll find you get the same
1flSW'ef lIS you would without tbose
zeros. This kind of simplification al
ways works providing you drop the
_number .. . ,.
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After reading my article. "Title
Your Pix With A Micro," in t he
Octobet", 1977, 73 M.zirw. I noted
that ! fil led to include an important
point. The chara<:ter dot spKing is
controlled by a delay constant. The
constant may have to be modified for
50 Hz (Europe) operation or with
different 6800 systems. The constant
is: LOCItion 1BJO . 50 Hex.

CIIIV AbJ1lms 1(6AEP

SarI Jose CA

Help! I'm going fo r my Novice
e>tlm in 3 _ let. The 73 code tapes
h....e solved my code problems. and
I've got the theory licked, but ot her
complicat ions have arisen. I'm trying

Ham Help
Our volunteer .mbulance service

l'Ieeds inform. tion on where 10 obtain
surplus commercill FM equipm....t.
Any help would be greatly apprlt
elated.

CenlJ11I County Ambulance Sarvice
c/o Don Mock

222 Wilson Ave.
CllII"ion PA 16214

Please note two correct ions to our
article, "Receive CW With A KIM"
(November, '9771. First.. in T.ble 1
the 7-tegment code for the cherecter 9
should be E7. And second, pIge 104,
column 2, line 42, ....ould read: " press
'G', Hold ee h¥td key",

Bob Shanuck WB3GCP
Gillett PA

Bill Schm idt WBaVQD
Miamisburg OH

One correction for my " FCC Math"
(November, 19771. On page 21 , in the

Cole ellsworth W60XP
Gardllfl Groy. CA

tUf''''' dat'lh• •U .
EOI no longer II.lpplin PCB, or

programmed PROM. for th is unit,
I nd 1\0 oth.... so urce for boIrds I,
known ~ th il time. Vtc torboa n:l. end
wirt-wrap techniques provide I good
, It,mete method of construction for
the ABC-'.

Corrections
R.~rd ing " ASCII To eaudot con

verter," 73 M.gui~. Febf\l.ry, 1976:
Tlbln 1 tt'lrou~ 3 Ire liltillgl of the
PR OM programs tor t he U4, US. and
U6 PROM, (respectiyely) uMd in the
ABC-l e"ie le. 82523 PROM, mey be
used Instu d of th, lpeeified 8223.
Ho..........r. ttle 82523 mlV be pro
grammed with I slight ly higher pro
grlmmlng yolt'gII. See the mtnutle'

~ '00""
OfC......L OUTPUT OA'''' (B.I.I.OOT) U&(II-S

(ASCiI I!\PUT) AOORf $$ Cll..... ·
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• , • • • - es I BlANK-• , • • , - " I BLANK

• , • , • ... -.- ""• , • , , ... • I BLANK

• , , • • .., -'- BLANK

• , , • ,
'" " 0 0 0 I 0 0 I CR Rl!!.

• , , , • ." SO I BLAN K

• , , , , ... SI I BL~~
oC~ -, • • • • ... I BLAIlK, • • • , ." 0<1 I BLA,!K, • • , • ... 0<, I ''''', • • , , ." °9_ I 1- B~', • , • • - 0< ' I ''''t4A.(- - -, • , • , ~, I !ll.b~iLI=tg - - - - - --- -, • , , • ... -c-~- 1- BLA:JiL, • , , , ... ...IU _ - -~ -'- RL >\Nll.._, _,_o_~-+ ...

I--~~L _ I B L~L1- _. _.. - -, , 0 0 , '" f-~~~- I BLAN K---- - -1 , 0 1 0 '" "" - I at~;~- -- - - -, , • ' _~
..,

r!~
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~~ - -- - f - iltAAi(, , , , ,
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Fig. 2. HNrhkir FSKer.

into an SSB t ransmitter, t he output
would be FSKI Since AFSK conven
tion dictatll low mlrk, use of lower
. ideband would produce eormsr. low
space, FSK. If you Ire contempl.ting
using this t echn ique, however. remem
ber that the t rl nsmitter mUit be
scrupulously " clean" and free of eer
rier or unwanted sideband - .nd thlt
the AFSK generato r must produce
pu re sine WIVes without h.lTT'fonics Cit

"glitches."

20 cards for $1.01). Domestic OSCAR
aSLs will be sorted and processed
through the AMSAT-OSCAR QSL
Bureau. Domestic OSCAR QSLs can
be sent in bulk. For more det.iled
informat ion concerning the AMSAT·
OSCA R aSL Bureau, drop. note,
with an SAS E enclosed fo r the reply,
to W86G FJ. PO Box 1, Los Alto. CA
94022. or call (9161-873-7877 (week
daysl or f9 16 1·742-osn (even ingsl
weekendsl .

5eve rel modern transmittel'1 lend
themtelVII to FS K by ntllt~ely sim·
pie routes. Alt hough the 56·303/401
combinlt:ion by Hllthkit SPOrts •
" RTTY" position on the function
switch , this is not prlCticel. as trill.
millllion and reception will be on
different frequll'lCin.. A better WlY to
use the Heethkit on FSK WII covered
in my Irticle in the AuguR, 1978, 13.
The circu it is . Ito repr-inted In 73',
~w RTTY H.mJbook, II'ld i. shown
here in Fig. 2, if you milled it.
WBBDMC sho'Mi how to IdIpt the
shift pot to the Dreke T4X·8 , .nd
W60J F does the seme for ttoe YMSU
FT-l 01, both in the speci.l " RTTY
Edition" of 73 lSaptem ber, 1977).

For thote of you looking to lil t on
AFSK, such as on two metel'1, suitable
generaton are simple llIld inexpen.ive.
The requirement for pure sine _
emission is not as strict, llIld Fig. 3
diagrams a practical starting point.
Originally published in 73, Jenu.ry,
1972 f" A FSK Revisited," by
WA3AJRl. th is circuit and article have
also been reprinted in the New RTTY
Handbook .

Next mont h, I'll go over some
on-the-air procedures and answer
questions. For those of you who have
asked, I normally have a printer on
the 80 mete r W1 AW bullet in fre
quency, 3623.2 kHl mark, 170 Hl
shift, on autosta rt 24 houn . day. If I
am home, I' ll be de lighted to 050.

ROil W. Forbes W86GFJ is now
serving .. AMSAT QSL Man.ger for
OSCAR cerds in the United States. US
users should wnd several # 10
(business-s il e) SASE. with their cell
sign, in large letters. in the upper
left-hand corner. One cellsign peor
SASE, please. Eech SASE should ha..-e
only one ounce of first ellU polt8g8
affixed, II'ld wlll be mailed when full.
Outgoing OX OSCAR aSLs will be
forwarded It: a rite of 6ti per cerd. or

convanticn i. reversed from FS K.
Here, th l spece i. high,r In frequency
than the mlrk. Alto , becl ull no clllr
Idvln tille arise. f rom u.ing nar row
shift AFSK, B50 Hz shift AFS K i. still
r.ther common, with 2125 Hz mark.
and 21175 HI .pace used mOlt etten.
Now let '. look . t tome circui ts.

The frequency·<letelTT'flning circuits
of mOlt HF t rWlsm rttel'1 UII . n L-C
network In the vfo. The molt direct
meln. of shifting the rl oteill . tor
frequency is by changing. In smell
increments, the ceplCit. nce in th, L·C
network. With thl.ln m ind, the vener
Ible shlft·pot c ircu it evolved. A diode
switch is used to connect or isollte I
smell ceplCitor in perellel with the
m.in tuning one. By keeping the
diode rIVe,. billed, the keybolrd is
used to short f~rd current to
ground during mark. Cepscitence i.
Idded during spICe. giving I low
IPICI. high m.rk ILSMFT, remem
bern . Origin.lly , the diode _ •
tube, such .. the 8A L5, but , as the
mt. of the Irt pf09nlDld, the 1N34
beclme • household word. The most
popul.r Vll'1ion of the shift-pot circuit
is shown in Fig. 1. The rl9Ul.ted
volt'ge is nOITT'f.lly IVlilable in any
tube-type vtc, end the enti re circuit is
easily constructed on I sm.lI termin.1
$trip. FOI" a det.iled discussion of the
shift·pot circuit, lee the May, 1985,
issue of OST.

If. pure sine wIVe of • given IlUdlo
frequency is transmitted on single
sidebllnd, the resultant rf output will
be a ON .ignal, below or above t he
suppressed ca rrier, depending on
whether the tr.nsmitte r is producing
lower or upper .ideband, respectively.
The diffe rence freq uency between the
suppressed carrier Ind the eN . igna l
will be the frequency of the original
audio tone and, if • pure sine wave
was used, t here will be no spurious
emissions. By extension, then, if a
good quality AFSK generator is fed

AMSAT

e

OV OC

f r&QUlncy down_rd for the space. In
order to etch t his into our mind., the
following memory jog has ariwn :
LSM FT· LOW SPACE MEANS FINE
TELETYPE. If there is enyo", emong
you to whom " LSM FT" i. I totelly
foreign string of letters, you . re free
to devise your own acronym. Thus,
WI will regard the frequency of an
FSK sign" .. the m.rk. frequllnCY.
The space frequ ency will be 10WIr
th.n the m.rk. the diff ere nce betWlll'l
them being the tr.quMC)' ,hi fr. By
IIW, the frequll'lCY shift must be less
th.n 900 Hz. As • prectic. 1 mltter.
h.m. long IIQO chow B50 Hz shlft ...
" st. ndlrd." Over th e lilt sever.t
YII..., IO-CIlied "nlrrow" shift, 170
Hz, hll risen in popul.rity, . nd i.
repidly ntp lecing the old " standard."

In m.ny respects, AFS K i• • 11110
IJOU. to FS K. Here, ;sn audio tone i.
set . t • m.rk frequency, . nd i. shifted
for spICI. Of course. AFS K i. not.
11911 mode on the HF b;w'lds, but, as
discussed. f_ month. 890, it reigns
supreme in the VHF spectrum. Inter
estingly. because of the evolution of
AFSK techniques from FSK, shift

...,.

'" 1140a 11 407 11 4 0 4

- <0

r
.,OH. ----- ------- 7- I70 H,

~,

,~. .~ }KneoAII0:8"'." 110011 r""

RTTY Loop

I ~no

' '' ~A

'"EQUlv.o.LUT

Pern. pI if your int. ,u t in this
seri" has been more th.n 8C«l.mic.
by now you h",• • TTY m-ehine in I
working local loop. You m.y .......,
have • TU under construct ion or on
line. Hopefu lly. your II)petit. is now
thoroughly whened and you Mnr to
get On RTTY. With the dilCuuion of
tnInsmitting techniques th is mooth, I
nope to lIet .1 leln some of YOu on
the . ir.

let's step tlKk for I f.w *onds to
review. There Ire pl'llMfltly two
methods currently in UN to tr.nsmit
IIlTIwteut ATTY : Frequency Shift Key ·
ing IFSK) and Audio Frequency Shift
Keying (AFS KI. I will try to ditcuu
these sep¥.tely. only slight ly inter
d igitated.

Remember th.t FSK involvn
ch.nging the l'Ttqu&ocy of wtJ4t is
ess&rl ti.lly I CN , ig"a! in step with the
marks and $pac" of. TTY sig"al. 1 hoe
convent ion prf'Sently observed on
most amateur c ircuits is to shift the

M,re I. LH -..y, M.D. WA3AJR
4006 Winl" ROM!
R,nd,flstown MD 2"33

-eac

Fig. t. $hift·por circuit.

CAT"OD~ 00'
vro l U.

' · It ...,,".
"'

Fig. 3. A FSK fl#f'MItor.

Tracking
the Hamburglar

h" . 1"1'7
TQIIO 'O

)
~

j,
.oz. ' ,osz,. '

,-
,

O V OC

«n_IIo{

OU~UT

STOL EN: Heath HW·2Q3B 2 meter
tr.nteeiver. SS No. etched on beck.
ContlCt Bobby Sorrow WA4GBM,
130 Sunset Dr.• Athens GA 3OBOB,
(4()4) 548-669 1, or the Athens police,
(4()4) 543·1431.

RIPPED O FF: Atlas 350XL with
DOG-XL dig ital d ial, sin 877025, .nd
IC power supply for the At llS, sin
877104 OS. Taken on October 1,
1977. Jey A. Leon.rd W5TSM, Rt. 1
80x 32A, PottsVille AR 72B58.
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New Products
VAESU FT·901

DIGITA L T RANSCEIVER

Yaesu Electronics Corporation has
rl.'Yealed the newest add it ion to i1$
e:o;tensive line of amateur radio equip
ment, the FT·901 Digia l 200 Watt
input trlflSlCe;ve, with plug. in ciraJ it

""'''',
The FT·901D covers the amateur

bands of 160 throUQh 10 meters, with
provision for any new amateur bands
that may occur as a result of tho
upcoming World Administrative Radio
Committee's meeting in 1979,

Frequency readout to Sill places is
accompl ished by large red-'COlored
LEOs, supplemented with a conveo
lienal analog dial. A unique feature is
the bui lt-in " memor y," which allows
split frequency operation withoot an
external vto. An optional memory
unit expander allows many more
specific frequencies to be stored and
recalled at the operator's command.

A controllable i-t passbBnd allows
the operator to adjust j.f w idth from
100 Hz to 2.4 kHz, cont;nuou$ly. The
famed V-. rejection tUl'ling is also

featured in the FT·901 $eries, 8$ are
sturdy 6146B fina ls, using an unusuel
rf negat ive feedback system to Im
prove linearity. Yaesu Electronics
Corporation, '5954 Downey Ave.,
Box 498, Paramount CA 90723,
(2 13/ -6334 007.

NEW MULTIFREOUENCY
TONE ENCODERfOECODER

ArTlIIl'ican Microsignal Corporation
is offer ing its newest single- or mult "
frequency $Ubaudible tone encoderl
decoder, model 592.

The unit is available in three con
figurations - the 592B for direct
retrof it in Motorola Motrile , Mocom,
and Micor radios, the 5920 for
General Electr ic Master Pro, ElllICUo
tive , and Royal rad ios, and the 592F
for use in RCA solid state radios.

The AMC unit is completely com
patible with all of these Motorola,
General Electric, and RCA subaudible
tone systems and is available in either

standard or special f requencies, fro m
20.0 Hz to 250.0 Hz. Provision has
been made to eccommccete up to sill
tone frequencies. which may be
e lectronically switched if required.
The unit also has the capability of
automatic revert for commo n encode
or common decode configuration. The
multif rvquency circuitry can be pro
vided from the hl;:tory or added in the
field. Complete step-bv-step tnsnuc
nons are provided in a comprehensive
installation and service manual.

Applieat ions engineering assistance
is available from the AMC customer
SllfVice department. For more in
formation , contact AmericlJn Miao·
signal Corporation, 8431 Monroe
AlIl!'., Stanton CA 90680, or call {71 41
76'-1222.

PROM PROG RAMMER

Oliver Audio Engineering now has a
new tow-cost series of piggyback
PROM prOllrammers. For example,
the PP-2708116 PROM progI"amm...
plugs d irectly into any 2708 or
TMS-2716 memory sccket. The
PROM to be programmed is placed in
the zero- insertion force socket, and
the data is dumped over the 8 lower
address lines, using OAE's proprietary
interface technique (pats. pendingf.
No additional power supplies are re
Quired. and aU timing and control
seqUllnces are handled bv the pro
gramrTllll'. BlIClIUse of this simple intee
facing tecbntcoe. only a short sctt
ware routine is required to give you
the power of even the most ellpensive
programmerl. In addition, multiple
programmers may be connected in
parallel fo r gang programming.

Each unit comes complete with a
dc·to-dc switching regulator, l o-turn
cermet trimmen for precise voltage
and pulse-width a lignment, and a zero
in5ertion force socket. The unit is
packaged in a handsome black
anodized aluminum case for tabletop
operation. A Sofoot flat-ribbon cable
interconnects the programmer with
th e read·o nly PROM socket via a

24-pin plug.
The kit price is 5249.00. Assem·

bled, tested, and a ligned, it'S 5295.00.
(For a limited time, OAE is shipping
the assembled, tested, and aligned unit
for the kit pricell Oliver Audio Engi·
neering, tnc., 676 West Wilson
Avenue, Glendale CA 91203.

ALL-GOLD META LLIZATION
P RODUCES RUGGEO VH F

POWER TR ANSISTORS
Dissimilar meta l interfaces, which

can impair the reliabi lity of milit¥y·
grade rf power transistors, are e lim
inated i n Motoro la's new
MAF3 14·317 series of VHF devices.
Gold chip metallization, gold wire
bonds, and gold ·plated package [nter
faces produce ruggedness suitable for
new, wideband, mult imode VHF
S'f$Iems. The 2a-volt, JO-to·l()().Watt
series offers gains from 9 to 10 dB
guaranteed at 150 MHz, and is char
act erized from 30 to 200 MHz. Rug
gedness is assured by 100"" testing to
withstand a load vswr of 30: 1 at rated
output power.

The ao-weu MR F3 14 and
MR F3 14A, in stripl ine opposed
emitter peckaging. are priced at
511.00 in 1Ql)..piece lots. The sim ~

larly -pack aged MRF315 and
MRF315A, rated at 45 Watts. are
1OO-piece-pr iced at S16.50.

Higher-power types, in the " Con
trolled Q" power package, are the
aO· Watt MRFJ 16 and l CJO.Watl
MRF317, at respective 100-piece
prices of $34.50 and $39 .50. The
series is now available from tectorv
and distributor stock. Motorola Semi·
conductor Products, Inc., PO 8 0x
20912 , Phoen ix AZ 85036,
(602}·244-6900.

NEW DENTRON JR . MON lTO RTM
ANTENNA T UN ER

With power handling capability of
300 Watts through balanced, coax,
and random ·wire·fed antennllS,
OlmTron's newest tuner a1110 includes
• relat ive-power output meter and
mobile mount ing bracket. The Jr .
Monitor™ measures a mere 5~

inches wide bv 2% inches high bv 6
inches deep and is ideal for portable,
mobile, or fixed operation. CenT ron's

latest is also ideal for SWLs. OesiQl"led
to handle virtually any tr~wr or
rece;ver·tran$lll itter combination , the
Jr. MonitorTM is priced at 579.50.
O.nTron Radio Company, 21()()
Enterprise Parkway, Twinsburg OH
44087, (216}-425-3173.

NEW HAMTRONICS CATA LOG

Hamtronics, Inc., announces publi·
catio n of a Mw expanded 197B
catalog crammed with goodies for
VHF(U HF and OSCAR enthusiasts.
The 4O-page catalog features a new
line of VHF and UHF receiver con
verters, new VHF and UHF FM re
ceiver kits, receiver preamps, FM
transmitter kin, power amplifiers for
VHF and UHF, test-probe kin, power
supplies, tone pads and tone-encoder
microphones, antennas, and many
more items of interest to the active
ham! For your copy of the new 4 x
5%-inch catalog. send a self-ad
dressed stamped envelope to Ha~

trooia. tnc., 182 Belmont Rd,
Rochester NY 146 12.

HAM COMPUT ER PROCESSES
MORSE AND BAUDOT

A complete computerized Morse
and Baudot operating system for the
amateur rad io operator _ released
recently by Curtis Electro Devices,
Inc. Called the System 4000, the
instrument will receive, decode, and
prin t via CRT Morse code (10-100
wpm) or five-level Baudot TTY code
(60·100 wpml. It also serves as a
keyboard or paddle kever, with CRT
dispi<ly of the transmitted text. The
Mone keyboard provides a 500-key
buffer, e ight prograrnmilble-message
memories, and two fixed- message
memories (Ca and 10). The message
memories are also availabl e in the
paddle-kever mocle. Code speeds are
adjustable in one-wpm increments
from 10-99 wpm. Morse reception
incorporatll'S automatic speed track·
ing, adjustable presets for nonstandard
spacing. and IICtive bandpass fittllB
and $hape l'$ for the audio input.

In the Baudot mode, the keyboard
buffer is 256 keys lo ng. Eight pro
grammable-message memories and
three filled ·mllSS8Q11 memories (Ca,
10, and Quick Brown Foxl are eveu-

1M YoIfiU FT-901D transuiwr.
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Curtis EI.:tro Devices' T1-100 inted iJCI box.

Cunis Electro Devices' RFJ kit.

able, along with CW identification.
Other operating conveniences, such as
LTR S fill , start-u p diddle, au tomatic
car riage return and line feed, are
inclu ded to make a smooth ly·
operating Baudol te rminal.

The System 4()(X) is designed to be
lidded 0010 the popular Processor
Technology Corporation ', SO L·20
Terminal Computer. It can also be
adapted to any S·100 bus 8080 hobby
computer by simply adding 1/0
patches to th e user's video d river and
console keyboard. No user memory is
required.

The SySlem 4000 eoesee of three
parts:

The heart of the system is an 5·100
bus plu g-in card carrying t he operating
program in seven 8K EPR OMs, 1K of
RAM, the Baudot serial interface,
parallel inte rlace for stat ion controls,
and an aud io processor for CW reeep
t ion. This card, called the HAM S' 100,
is I stand-alone 5YSlem, except for the

sta tion interface circuitry .
This interlace circuitry is available

in a unit called the TI-1oo, which
contains relays for the transm itter
PTT and keyline plus a standard 60
mA 175 V Baudot receiver and dri",er.
In addition, a monitor sidetone ampli·
fier and speaker are prOl/ided together
with I/Olume control, paddl t"key jack.
and a high-low bau d rate swi tc h.

The last item, called the " RFI kit, "

consists of a one-piece special stool
cover for the SO L·20 and inte rface
elect rical f ilte rs for inco ming and out·
going RFt suppression.

Col1Yenion of a SO L-20 computer
to the System 4()(X) requires the three
items described nere and can be
accomplished in about thi rty minu tes.
Computer operation remains un
affected.

Price for the HAM 5·100 is
$699.95; the TI·100 is $ 149.95; and
the AFI kit is $99.9 5. Delivery is from
stock d irectly fro m the manuf acturer.
(The SOL·20 currently is pricW at

$1100.00 in kit form, $1,500.00 boilt
and tested, and is ""ailab le from most
computer stores} FOI'" further de tails.

write Cunis Electro Devices, Inc., Box
4090, Mountain View CA 94040, or
call (4 15) 964-3136.

REGULATED POWER SUPPLY
• Fully regulated, dual p ro tected, 13.8 ",olts

• IIluminalad onloft switch
• Hammertone metal case

37 Amp (30 Amp continuous
3 min. on! 1 min. off) $99.95
20 Amp 116 amp. cont i $64.95
6 Amp 14 amp. cont) $39.95

TIMES CABLE
RG-8U - 100" multiples ......... 18c:/fl

RG·213U • (Non-contaminating jacket)
-100' mu ltiples 22c/f1.

'Ir" Aluminum JaCketed ha rdline • 7S ohm .
1000' ro lls only 29¢/ft.
PL259 connecto rs 25/50¢ ea.

or l 00J 4S¢ ea. POSTPAI D

J8
JRS ELECTRONICS

P.O. Box 1893-Cincinnatl , Ohio 45201

UNIVERSAL TOWERS
SUPER DISCOUNTS 

S .A.S .E. for brOChure and prices!

Send S.A S E. lor ~,tiOnallnlorm.1\Otl. Ino;Iu<k 1Il1p.
I'll'IQ ehl'lles wilt> c l>ecl< or mQr'lly order. (O!l lo

relidenUo add 4~% ..1M tu~

I would like to fin d out if anyone
has any open wire insulators. I am not
able to get any here, and would
appreciate any help alo ng this line.
The insulators should have a spacing
of %" for 300 Ohms. I would like to
get as many as possible for future use.

Norm Gorc ey VE3FRO
101 Haslam St.

Scarboro ugh, Ontario
c..-l.

I 1m in need of the schematic for a
Bogen PagemilSler receiver, model
TA 54A Imodels T A548 & T R54C will
also workl. These are " pocket pager"
units which operate in the 35 MHz
range, using a fo ur-reed assembly. I
will gladly pay for a photocopy.

Robert L. Leftwich WA4MVA
1926 Langdon Road, SW

ROIIf\Oke VA 240 15

I am a retired broadcast engineer
who would like 10 meet active hams.
on the air, who are interested in the
histonc.1 processes o f photography
such as carbro, o il, bromoil. etc. , for
the purpose of ellchanging data on the
air with the hope of working together
to preserve the knowledge of these
beaut iful processes for fut ure gene ra·
nons of ham-photographers. I work all
bands, 2 through 160 meters, AM o r
SSB. For sked info please co nt act me.

Tracy Dien W20QK
58-14-84th Street

Elmhunt NY 11373

I am trying to obtain the schematic
and service manual for a Hammarlund
SP·600 receive r.

John A. Popl awski WB2G FR15
PO Boll 1708

Killeen TX 76541

Ham Help
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Editor:
Rot-T &ktw WB2GFE
15 WiflOlOf Dr.
Atco NJ 08004

(A L EN ~A~

HUNTING LIONS ON
THE AIR CONTEST
Starts; 1200 GMT,

J.nuery 14
End" 1200 GMT,

January 15
The contest is sponsored by lions

Internat ional end coord inated by the
lions Club of Rio de J.neiro
(Arpoadorl, Brazil. P.rticipetion is
open to III licensed rad io operBtors
except m&mbers of the contest
committee. The contest will be 1l!PlI
rated into twO sections, phor1.I end

A qvick not' from W7YL.l ARRL
h,Bdqutrt'fJ indic,rts /1 pos8ib!, rul,
chlflg6 fo r rhB VHF Swe6p1t./(tI$ in
J.nv"Y, with point Vllutl$ for QSas
on high. ~nds, BfId . 1'0 som. poul·
bI. BdjlAtfnl/ltJ to rhB July RBdi~

span ruIn. W.tch aST for BfInOUnf»
mIt'lD on rvl. c'*'ges. rhBY b«:on-..
fins/.

As y.t, wry l i ttl. conrw l infor·
tTlMtion h.~n f"«.iv.cJ for 1M 1978
s_on. Pf_ $lind . 11 com.,t If'Id
• Wlrd inform'lion, including f'fIsvlD,
.. soon /1S th, y .f'f1 official IIfJd f'fI. dy
for publictlt lon. All inform'llon
should be . ddf'flued dif'l1Ctly to my
homtl OTH. Any mated.1 $BIll iii.
FWterborough is OIlfy dtltl~d whil.
btling forward«J to mtJ.

RESULTS OF THE 19n MICHIGAN aso PARTY
66,160 PQints
65,760
54,960
32,376
32.120
28,672
18.480
16 .244
10,505
5 ,633
5.590
3,960
1.920
1,700
1.020

230
1,102

RST plus thr.-<ligit asc number
end state or cecvtnee: OX should tend
RST and asc number only.
SCORING:

WNENO ItOre 2 points per aso
with other WNENO stltions, 10
po ints per OX ccmeet. At l other
countries ItO" 2 points I*" aso with
stetions In SlIM eountry, 5 points In
other countries" 10 po ints with
WNENO. Multipliers for III stltions
.re number of Itltll, VE provinces"
Irld OX countries worked. FINIlscor•
is totel OSC po ints times sum of
multipliers.
ENTRIES & AWARDS:

Violation of rules, regulations, etc..
may be deemed suffic ient eauM for
dllqullifieat ion. Certificates to top
scorers in e.::h stete, VE provinet, .nd
OX country. Log .,.u rYIPf bt cb
tl inad from CO by sending . lerge
SASE. Ml il entries and log requests
to: CO 160 Contest, 14 Vanderwnt.
Ave., Port Wa,n ington NY 11050.

Note; pllllll check CO M'''I1;~

for any lest minute rule eh.ngesl

FRENCH CONTEST
CW

Surts.: ooסס GMT,_...,28
Ends ; 2400 GMT,

Jlnuary 29
Ph~

Swu: ooסס GMT.
ftbruery 25

Ends ; 2400 GMT,
Februwy 26

All contacts mult be mada on 160
meters ON (or 1.826 MHz for F
stations). All entries must be single
operator.
EXCHANGE:

Calhoun eounty
Leelaneu
MBComb
Segin.w (multi-opl
O.kland
WBlhtenM
51. Cllir
~nM (mu lti -opl
L...-o
Hillsdele

"""'.BelTien
WlIYne
S.gin.w
(6 eou ntiesl
Wayne (aRP)
GenesM (VHF )

WA8MOA
WA8WWM
WBPBO
WBSIOT
WD80RF
WASCZH
waGLC
KSOAC
WSYL
WSOO'
W08DOVIB
W88NSF
WABCZHf8
K8CJF
W8VSK!mB
WB8BUa
WB8FEZ

TI\I Club trophy went to the L'An. Creu. ARC, whieh hid 139,547
points. ThI top out-of-ttlte 100..... w. WA4KKP in VA with 4,814 plinU;
IIOOnd 11I_ w...t to W5KLB in TX with 2,884 points; Ir'ld third 11I_
went to W8KS8!3 in MO with 2,236 points.

~~ESULIS

ca WW OX 160 CONTEST
Starts: 2200 GMT Friday.

Januery 27
Ends ; 1600 GMT Sunday,

J.nuary 29

Spcnscred by CO Magazine, this is
a CW·only contest with no crcssmcce
contacts allowed.
EXCHANGE:

ARRL VHF SWEEPSTAKES
Stertt: 14OOyour~ tim.,

s.turdPf, JInu.-y 21
Ends: 2400 your loe" time,

Sundey, Jlnuery 22
Complete rules for the 30th VHF

Sweepltekes can be found in the
December issue of OST; ple"e check
for new tearing this yur. Briefly. the
rules .re 81 fo llows:

All I m.teurs oper.ting on or above
50 MHz ere invi ted to pIIrtieiplle.
Contects between Itlt ions in different
t ime zoroes ean be counted only when
the contest period it in progress in
both zones. Foreign It.tions mPf only
work Itations in ARRL sect ions.
Crouband work and retrensrnltted
sign.ls (repeaters} are not allowed.
ccoteee with aircraft mobiles cannot
count for section multipliers. Officill
logs mly be obt.ined fro m the AR RL.
Send contest logs .....d summary sheet
to ; ARRL , 225 Main Street,
Newington CT 06111 .

Club of Rio de Jlneiro. Logs shou ld
be sent to the contest eommittee no
I.ter thin 30 days Ifter the contest :
Llonl Club of Rio de Janeiro
(Arpoadorl, Ru. Soun Lime n. 310
Apt. 602, Rio dI J .....eiro 20.000,
ZC·37 Brazil.

CW, with poinu counting Mparately
and perttcjpencn sllowed In both
mod.,. All b.ndl 80 through 10
meters mlY be used, with eech It,t ion
being eontKted no more th.n once
per bend WId mode. When eonaet!
are mlde between Lionllr'ld Leos, the
n. me of the lions Club or Leo Club
contKted .,ould be noted in the log.
Conf irmBtion of eontKlI wilt be mBde
by log eomp.riKN'lI.
SCORING:

asOs withi n the ume con tinent
count 1 poi nt each ; between different
continenti, 3 points. 80nul PQints : 1
utr. po int for e aso with member of
• Lions o r Leo Club end 5 extr.
points for I 050 with I member of
the Rio de J.neiro (Arpoadorl lions
Club. ContKtI bli!twMn members of
the Arpoedor Club will~ eount any
bo nus points..

ENTRIES AND AWARDS:
liOnt Intem. tion.l will present

f irst. second, end th ird piece ewerds in
two eategories - phone end ON. The
first piece wlnner in eaeh e.tegory will
rece ive . trophy. the second I meder
lion, and the t hird . pl.que. The lions
Club of Rio de Janeiro will .ward
addit ion. 1 vermillion lward medal
lions to the fou rth th rough tenth
crece winners. h eh pIIrtiei j:)ilflt
making more than 20 points will
receive I spec:iel asL from the Lions

ARRL Strlight Key Night
ARRL CO Perty - PMne
Hunting Lions On the Air
ARRL VHF S_pstBkes
ARRL CD Party - CW
CaWoridwide 160 Contest - cw
French Contest - CW
ARRL Simul.ted ElMrgeney Test
ARRL OX Contest - Phone
ARRL Noviee Roundup
10·10 Intern.tion.1 Net Winter aoo Party
ARRL OX Contest - CW
Freneh Contest - Phona
ARRL OX Contest - Phone
ARRL OX Contest - CW
aRP 050 Perty
ARRL CD P.-ty (Open) - CW
ARRL CO PII'ty (Openl- Phone
IARS/CHC!FHC/HTH aso Party
ARRL VHF 050 P.rty
ARRL Field Day
REF TEN Day
ARRL Straight Key Night
IARU Radiosport Competition
ARRL VHF asOPlrty
ARRL CO Party - CW
ARRL CO PII'"ty - Phont
ARRL S_pstekes - CW
ARRL S_psukes - Phone
REF TEN Dey
AR RL 160 Mtttr Contest
ARRL 10 MeterConten

July 4
July S·9
Sept 9 ·10
Oet 14 ·15
Oet 21·22
Nov 4-5
Nov 18-19

"" 2~
Dee 9·10

Jan 27·29
Jan 28-29

J~ 1
Jen 7·9
Jen 14-15
Jen 2 1·22

Fib 4-5
FIb 4·12
Feb 11·12
FIb 1S·19
Feb 25-26
Mar 4·5
Mer 18-19
Apr 1·3
Apr 6·9
Apr 15-16..... ...
June 10-11
Ju ne 24·25
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CW, YlRL. Memben: Soo~
W1MDO 20880 120 Christa EtkPlat OJ1TE 103
W10PJ 27 9 V.... Klecowsky WA 1JYO 61
WA2 EJ2 39' 12 Oni. Woodward W1ZEN 51
W3AR K ' 339 99 lone O'Donnell WA2DMK 22
W3FCI 1425 25 Phyllis Shanks W2GLB 52
WJEUJ . 32 24 l ie Zwack WA2NFY 69
WB40GW 36087 209 Ernestine Boerner WA2VIE 37
WA.4ZHU 15<>49 170 Doris Bedford K4AOH 53
WB4 FHI 4143 47 Petric ia Williams WB4PRM 72
K40AQ 3159 39 Irm. Weber K8KCI 71
N4MM 2997 39 ...... WiHi' K6RLR 74
WB4WHE 216 9 Sendi Heyn WA6WZN 62
waVSK 13884 89 M.. ion Dixon WA7TLL 19
"OCW 10250 " Eve K.natz WA8AHU "W,A,8KM E 1377 17 M.,ilyn Baekys WB9TOR 46
K8lUU 3645 47 Lavelle Pedersen WBeJFF 49
W88WTD 610 19 Marth, Shirley wtl2Wl 44
WOOHH 23166 132 Anny Schwager DFlSL "WA9VOl 599. " Ell, Grindel DJ6UAC 34
W8PRY 10992 79 PIlUI, Blomllll DJIlEK 33weSK 199. 33 Margot Semkat OK5TT 71

Ul'lul, Burger DL3 LS 25
SSB: Clare Dixon EI7CW "WA1WFS 11244 64 RelllHl Cha~lard F5RC 29
F2YS/W2 12069 , . 7 Dr. Grelta Hubachllr HB9ARC 44
WA2EJZ 35' 16 Berit Neue LA3RN 31
LU1 BAR1W3 7401 72 Karin Jensen OZ1AVV 20
W3 FCI 4785 39 Oi.,.1 V.,.derl.8IlOe VE70TO 32
mAKO 1465 15
N4MM "'.. 97 Non·YLRL Membeo;: ~
WA4SHL .... 7. O....... Megen W05FOX 90
K4KZP 3276 44 Jul~ Schuhegger DJ1EIC 03
WA4 LOF 3207 27 Unel Wei$kirchen DF2KG as
WB40GW 4017 52 Juliane Schtliegver DF3RF 17
WB5MSU "5 5 Elf! Buttersuin DF3TE 40
wA9FZa 1876 " Alice Rudolph HB9BIR 23

RS{T) and OSO number.
SCORING :

Scorl 3 points for each F or over
seas French department or territo ry
contacted in your own continent {10
points if in erctber coourentj. Multi·
pllllB . 1 each F depan:ment (95) end
FFA IOAl, eICh DOM (FG. FM, FY,
FR I, uch TOM (FBSW, FBSX. FB8Y.
FBSZ, FK. FO, FP, FU, FW. FH·
Mayotte IL), . nd each other country
of the DXec list. French stations .... i11
give their department number .ftlll"
the call. ElClrTlple: F6ZZZ/67 end
FFA will give OA.. .IFFA. Firlll l SCorlI

is the sum of t he aso points
t imes the sum of multipliers. S&nd
logs only to the REF Traffic Mlnlller,
2. Square Trudalee, 75009 Paris,
France.

FLAMINGO NET
25TH ANNIVERSARY AWARD
Be9nning on January 1. 1978, In

celebntion of iU 25th IlI"lnivll"sary,
the Flamingo Net of Miami. Florid ..
will be offer ing I specia l 25th IlYIiver·
serv _I to be Itta<:hed to the F,-"
mingo Net certificate.

To QUllify , • certificate ho lder is
required to have worked 10 othlll"
cert ifiClt, holders, exchanging eer
tifiCitl numbers, callsigns, nlmes, Ind
Iccenons, A non-certificate holder,
duri ng tne annlvll"Slry Veer, may
mike contact with 20 certltleate

holders, collecting their certificate
numbers, callsigns, names, and loca
tions. The non-certif icate holder will
receive a certificate affixed with.
25th anniverilllfy seal. During 1978
only, all persons hold ing Flam ingo
Net certitiClites tin exchange cert ifi
cate numbeo; to assi$l others in ob
tain ing the F'emingo Net certifiClite
and anniversary seal.

All contacts will take place on 10
rrete-s, A $1 .00 fee will be cherged to
cover the cost of handl ing. All appli
cations are to be sent to Walter Dixon
W4DWN , B20 NE 123rd Street, Mieml
FL 33161 . Th is offer will end on
Dll(:Ilmber 3 1,1978.

ox DECAOE CLUB (OXOC)
AWARD

This award is Ivailable to Iny
amateur who can present confirmed
proof of contect on the 6 met ... bend
with 10 foreign countries (including
US) from the ARRL country list. All
contacts must h....e been made on or
after JanulllY I , 1976. The cost of the
I_rd will be 53, peyable to SMIRK.
Money mede from this award wilt be
used to finance " DXpeditions" Ind
equipment for use by h.ams in foreign
countries who would like to operete
on 50 MHz. Addit ional endorsements
for lIVery 5 countries over the Orillinl1
10 are availeble for $1 each. Send an
SASE for Ipplication fo rms to : J.

Chipman WA1 KYH, OXOC Managee
- SM IRK, 18 Laurel Or., Medfield
MA02052.

WAB BRITISH COUNTIES
AWARD

Sponsored by the Worked All
Br ite in {WABI Orgllnizat ion, the
.ward is available in two cresses: Class
2 is for any 55 UK cou nti es, Class 1 is
for all the UK counties and Scottish
regions. pl us one GCIGJ (Jerse y), one
GC/GU (Guernsey, Aldemey. or

Sark), and one GO. Contacts with UK
amateurs since May 1, 1974, count.
No aSLs are required with the appli
catio n - only a cert ified list showing
date, time (GMn, county of UK
stetion, RS(T) reports. and ClIlisign of
station worked.

Cost of award and IXlstage world
wide is 52 .00 (USA) ~ 20 IRCs. Cost
of further claim to upgrade Cl.. 2 to
CIMS 1 is $ 1.00 or 10 IRCs. Claims to
Alec Brenr'lll"'ld G4AVA, 760analev
Avenue, Todmorden V ia, Lancashire,
England.
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IS ) A~tIc COtIlro1 meana the UIe
01 cSertl!tll and proeedUf"ell t or eontrollO
that a control operator do!!& not ....~
to be Prelil!!lt a t the oontrol POint a t ail
Urnes. fOnlr rule. l or a utomalk eon·
troI at ....tIoN to ftpI!II.ter 0Per1ll1Ol'l
have been adopted.1

2. 197.llIal II &rlII!Ilded to l'ftod....
follOW'll :

1 97.61 A....... ' ... ''"''II....... •....
- ', ! •

tember 30. 111771-

EPFEC"nVE DATE: November 7, 1877.

SUPplEMENTARY INFORMATION:

In the matter of denvulatlon of Pan
97 of the CoIIImla\on'a ruIeB to atmpllf,
the I1eft>sInI and OPCratlon of oompln;
aystemll of ataUooland mod1ly repMIe r
IUbbllldS III the Amatll!llr Radio 8ervk>e;
Docket 211133. RM-2SG4 . RM-2780.

Adopted : oclilbeJo 25. 1m.
Releued: Qetober 26. 197'J.

1. In a Report. and Order In Doeli:et
21033 re'eleed 8eptember 27. 1917. t2 PR
52U8 (1877). the CommlulOIl 1Ubstan_
\1&1ly rev1Ioed IIlI R w.e. coneem1nI the
1keDzlnland opI!rs.Uon of atatliol:l8 til re
~teropenUon In tile Amateur 8erYk:e.
In 10 dotnI. we made • number 01 enwa
and Otu1zIlonII• • hlcl1 were not Iotended
to become I'*rt of the tlnIJ n1leI adopted
10 thlz p ro un. , We are therefore edJ_
torir.Ll:J amend1nI' the Ama~ur 8ervke
reculIIt1ccla... JolIon :

L In 8ectklO:l n .3ln l , we are addllli a
BeCODd zeatenee to the dellnltloxl or eon.
troI. to brill&" the dellniUon Intoeonf-._
ttT wtth the former cleftntUoll. We are re
nUlllber1D, the ddln1Uon of autoa:ll.Uo::
OOCltroJ u It 1II'U~ lIumbered.

b. We are ~1nI 8eeUon 91.6Hal
to eliminate an ambllU1tr.

e . We are ...... , CCt1nl SecIlOD "'-"(e)
to ehanp UIe m ..z1 m1ln1 ~rr«tI.. radi_
ated POwet tor .ta_ In ~PNter _
~raUon operaUna; on 14t.5 MHlI aDd
above from 2()() waltl to IGO ....t... the-.....,.,..

d . In section 97.84 (d ) , wean add1nlr .
line 0""- the 1eUnI -ON"' to ITl<Ilea te
tile telecraPitJ RInIJ l ot the I,..,ucm_.

e. In Section 97-'1'a) (21 n an ell
mlnaUna; tbe ~ferftlOl! to ~eontrol Ita_
Uon-. becauM! control atatlona w~,. de
leted br the Report and OrcIn In U1lI_.

2. Au thor1tr for uu. action II COIl
ta.lned In 8ectlona t (l) . I (d) and 303 of
the Communleat1Onl Aet ot 1034. ..
....ended. Becauze these amendml!!1t1
..... editorial In eh&c&eter. Intended
menl1 to correct rnnou. erron and
darltJ atat:Ina ntle., the prior notice
and P\lblic proeedura prov1IloDI of the
.AdmInlatnU"' PrU*:llIni Act, I VAC.
H3. are DOt applicable

S. Aecordln8l7, U II ordered tb.a_ Parl
97 of the Commlulon'a AulellI amended
u ..,t torth below- d«tlve No'Vember , .,m.
e_ t . 6. S03. .. 8U1t. .......nd..t , lOllI,
loe&, 1082 ( t? V B .O. 1M. III, _I.)

holUl. CO...."...C. ' IO"I
CO"IIIl1IIOII.

R . D. LroaTWAJ;n ,
!"zecutlve DiredOl'.

fal 'Ibe l ol101I'1nI treqUl!!1l!r banda
and usoeIated an.....1 are a\'&l.lable
to _toNI radio .tat1onl tor ama.toNI
radJo _ ...Uon, other than ....-t.er op

e...1Ion and .1lI!la:rr aperatlon, Z\lbJen
to the limitatIoN ot I n .65 and para .
&I'&Jlb (bl of th1I aeeuon : •••

ConrinlRd on". 185

(n) COI1fTol mMlll teehIlIqUflll1led tor
~ the lmmodlale operation
ot an amateur radlo atatlon. Control Ill·
d ud... one or more 01 the followtna: :

S. In I n .61. .........ph (el ll amended
10 read. u tolJowz :
197.67 110..;..... _ a.,h0riu4 _.r.

(el Within the llm1tauona 01. pa.ra
IJ'&(lhI C.) and fb) ot th1I aecUoIl, the
e1Ieetlve I'&d1ated POWer of an ......teur

Part 91 of Chapter 1 ot TItle n of
the Code ot Federal Rea:ulat1onl 111
amenclod. ... t o11o...:

I . In I 97.3(n ) . the d etlnltlona of COlI_
troI and IUtomatle control . re amend ed
to re".1. lIZ foUo.... ;

I 97.3 Dr/inl.icIoY,

Adopted : OCtober 13. 1871.

Releued: OCtober Ill, 1917-

By th e Comm llllon : Chairman W iley
not partlclp.tlnl: Commllzloner Whlto
concurrlnl In the reoult.

I . T he Commlsllon hlU under eon
Ilderatlon Inform.tlon lndle.tlnl:

I.) 'n1at cert.ln applkanta .nd 1l.
eeeseee In the Ama teur RadiO 8ervlce
h ave made paymenu of cazh or other
eonztder.UOn In connection with lsIu
anl!<!i 01 UeellMll. u\>Craded 11censH. or
elJl llaflll for which they wen not quall-

"'"(b> That eertalo .ppllCalttl &lid lll!l!lll-
ees In the Am.teur RIu1Io 8enlce ha..
received IIeft1U!s, \UlCraded Iloenoes. or
clJllta:na t01" 1II'hlch UlI!7 ......... not quall
tied without anr ..rment .

Ic l 1bat eel1aln .pplle&nta and lkenI
eea In the Amateur Rldto 8en1cl! ha'Ve
reeetved eaII I I&Ni 10 a manner Incon
Ilstent with the Amateur Radio 8ervke
Rw.e. thm In elled.

2. 1be abo¥e-deKrlbed prael1l!ell m...,
be In 'tIolatlOl'l ot 1&11' and/or CommiI
I10n RIIIoa. PartldPllt!oll In AlCh pnc
tlea ma:r ra1IoI! _ q....t.\oIlI re
1ard1I11 qulJ1t1eatlOn1l to beeomIi! or to
mna.1n Amateur RadIo 8en'Iee IiefllMft.

S "!befttore.lf Y onkred. OIl the Com
mlulona O1II'n moUon. punuant to Sec
tiOna 403 and 40ll 01 the CO!nmunleauona
Act 01 1lI3t . u amended. that an Inqul ry
II~ IIIIUtuted to detem1lne whether
.pplleanU or Ucerues In the Amateur
RadIo 8en1ee hue ftIpIed III the ab<Tre
deaertbed praeUcI!iI and. if 10, the ntent
and cl.fntlMtaneeI of .lICb praeUc:ea.

t . It Y f..rlh"" ontn-I'd. PUfluant to
8«tlon 5 (d ) ( 1) of the CommUl1iellUonz
Ad of 1U4. u amended. that , for the
purpoae of th1lIinqulrr. authontr II h ........
br delepted to the Chief Admin1ztralb.,
Law J udie of the CommLulon to requl....
br IUbpoena the produe:tlon ot b<loIra, pa_
Pen. cwreIpoondence. memonnda and
other recorda dlOfllled relevant to UIe In·
qlllrr, to adm1n1I;ter .-ths and alIlrnut._
tl_. lubpoena wttn_ compel their
attendance. tate ev1denee. and to PeT
Jorm IUl!h other dutlea In conneellon
the....lV!th u ma.r bo n_". or appro
priate to the compilation of a complete
record concemln, the lubJect matter of
th1lIlnqulrr.

I, II II further ordered. That the Chlef.
Admill1ltr.Uve La. J udlP IIlpeeltlcal_
IJ' .uthorlzed to d...l,na.te a Pres ldin ,
J uda:e to exerc1le the authority eon
reeree by Ih lz Order. and to require wit
ness.. to tes tify and to produce evI ·
dence under authOrity of, and In the
m.nner prOVided In . 8ectlon 409 of the
Communlc aUonz Act of 1834. lIZ Bmend
ed. when reque~ted to do 10 by Commls_
lion COUMel.

8. It " Jurl her orde....d, Th.t the l ub _
poena ?Owen dele81ted by this Order
zh. ll be exerclzed In I<':cordance ",1th
seeUOflll 1.331 t h roulh 1.340 of the c em
mlellon·1 Rulel. Motlone to quash or
limit IUbpoelUll Ihall be dlreeted to the
Prel.ldln l J Udi e In accordance with see
tlOl'l 1.334 of the R ules . ApplleaUol1l for
mew of the Prel.ldinl J udi "" rlllinp on
luch moUona may be tiled with the Com _
mlMion within ten 110 dBl'Z) Brur t he
luuanee by the Pres1dln. J uda-e of luch
rullnp.

7. It II fu rllin' ordnl'd. That the p ro.
vlIlollI ot Sec:UOII 1.27 of the Commlz·
110111 R ules Ihall apply to the produc
Uon of oral &lid documentary I!v1d~ce

uneee lubpoena.
8. I I y "'"lin' orderl'd. 'Ibat, P\lnuant

to Section l (dHU ot the Communlea
tiona Act o f 1834.... &mended. the .u
thor1tr to decide the QUestion of when
the publle Interfllt would be I!I!ned br
holdilll non·publlc~_ In thls pro
ceedlnr II hereby delepted to the PreI1d_
InI J udie.

9. It II "'rt~ ord..,..ed. n...t Upon eon
dUIIOD ot the 1n<Iu1rJ' ordered herein.
the PnlI1dtll&" Jucke IhaII «Ttlfy the
record thereof to the C'ommlIaton for
a ppropria te aet1on.

hDn.u. CoIOMea.elno"z
CO.... IMIOJf.

w-u.u... J TaIl:'''ICO.
"ctl",. S«rellll'J".

ACTION : PInaJ niJ&
StlWJ,lARY: Tbe Pee ... editortail)'
amendlnl Ita AmatoNl RldllCl &:t .k>e
RuJc. to """,ee t aevenJ errore UMI omlI
.iODlI CO>:ltalned lID tta~t Report. and
Order In DoI!tfl 21Cl33. n P'R 12U' ( Bep-

' DcIoo~ 11"0. 10120, -.. Report .....
~r. ActopWcl J11ly21. 1_.

' n.. --.. ...Ut.lect~ AI..."..
,_ for """.w. _ 1!IftT1_ .........
._ '" 1.11. p ..l>lle l or comm.,,' 1>7 11".
IW_ Apr11:1O. urn.

keeplnll·
h. Continuation Y$. ellmlnaUolI of 27

MHI CS operation.
I Conllsel.tlon of lllel.1 pqulpment.
s . severIJ thousand Commenta and Re_

plJ' Commert ta were received, A e-.....flll
ana1TBIII 01 the commenta reU&1ed no
eonHI"I&US of aplnJOII on any lssue. The
b.rpst 1IOIume of eomm~tI came from
ama teur eerviee l1Ct'naees who protested
that the prOPMft1 .-nocatlon would. In
elled. be penlJ1zlna: their Rrvke to re
....rd CD notaton. Many eomnIenta from
CD 1l«'naees OPIIOIed the pmpaaaI b!!
eau. thl!7 feared It might reault In their
I.- of the 1>nSalt 27 MHI aJloeation.
A1U>oua:b EL\, E_P . John$an, other man_
u.!actl1l"l!n., NABER. and oth~ land mo
b1lfI u.r IffOUPlIUIJPOrt.ed the _nee 01
the Claa E p~ thl!7 dbqreed
am<mI thelDRlves 011 what the !!Pl!'C1tle
eh&c&eterlatlcs of the llC'W lItrVke ahoIIkI...

4. Subsequent to the adOPUon 01 the
CIa. E 1X'OJ>05Il!. the CommIaUon coo
d\lC'ted testa whkh lnd1eated that a per
aona1 radio rervke _ ...Una;1n the 220
m J4Hll baM mla:ht ,eDerate I!I!I1ous In
Wrfermee to tell!Ylslon reeevUon on the
VHP ehanoela. "!be Commlssioll do!!& not
ret m ow bow RYe.... thlll Interference
mlIht be, 01" whether thb Interference
mJ.a:ht be p ....nnted. "Ib1lI hal delayed IJI
further rule m.klll.1n the doc:ket. In the
meanwhile• • n umber ot maJor ehana:a
han 0CCIl.lTI!d :

... The n umber of CD lk:euzeea hM In
creued dramaUc&lly. to IG,40$.121 u 01
MtJ UTI. Aeeompw1Tln. thlz JI'OWth
hal bem a ehana:e In the natUft ot how
the zervke II uzed.

b. In ~bnIarY 1816. the Commllskm
t onned the P1!rzonal Radio P1l.1U'1ina
Group (P RPQ) to eonduet a ""*1
baze<l. In_house !!tudl' 01 penonal radio
Rnloell. In AprU IU 6. the Ctmml..1011
solicited the u.alltance of the Induztl'7
and uzen by establW11na: the P1!nonal
Use Radio AdY1s(lry Ccmmltl.ee.

e. In J ulY 1916. the Commllzion pro
vided interim rellef from eceaeeuon . t
21" MHz by 1nI!.......1n1 the n umber of 1Il1
thorlzed CB Radio 8ervlce ch&lUleb from
23 to 40.'

d . In April 1871. the PRPG completed
the Initial phue of Its f requ en cy evalu. 
tlon !!tud y.' The rezulh 01 thlll ztudY, to
l ether with other lnformatlon a.oll.ble
to the Comm llslon I....ds to the conclu
zion that other f....quenclez .. well ... the
220-22~ MH z band zhlluM be conzldered
u .. pozelble Ioc:atlon for. personal ra dio
se rvice.

I . A.'I a result of thMe a ncl other devel ·
o;:m en tl, the ccmm enta and replY com
m~ntl received on thb docltet h ave be_
ecme obzolete. Further, the ComntlalIlon
bell""es that the zpeelftc top\eS ""t forth
In the J une 1973, NOI/NPRM .re no
lon , er adequate to Illy th e b 1z for au-
thorlzatlon 01 a Penonal d lO aervlee.
N('W rule m.klna: will h ave to be framed.
""Ith Inform.tlon whleh has been eever
OPed reee nus. and ""hleh . m be de
veloped In the nea t few monthe. t.vIna:
th1ll docket open may only m!lllead the
public about the Commlzalon'. intention
to tullJ' Inveatlpte the tuture 01 PeT
IOnal radio. Pm" these reaa<>na. the Com
mlsllon has ~t.ermlned to terminate
Docket 191~1I. and to add ..... the lIzue
of new penonal radio aervkes In some
futUft rule m.ak1na.

6. In Yle. 01 the foreeolrla . we believe
that the pWltle Iote.....t, :'>lIvcllil!!1ce.
and necessity b belt IUYed b.Y termlna
Uon 01 thlll P'ou:oediIla::. Aecor~lnIlY. pur
zuant to .uthortCy contained In SecUoio.l
4111 . 3G3 01 the Oommunica1.iolll Act of
1934. .. lI1lentled. It 111 ordend, tI:l.at uu.
PJ"OI!ftJdInl 111 term1na1.fJd.

FuII.l1. Co_muclnollS
CoMWU&OIf.
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AMATE UR RADIO SERVICE

Inqulfy Into AlMpIIlm~ Is_ nee of
Lial 'M"ncl Ca ll Si&ns; 0nMr....,....,.......,.

FEDERAL COMMUNICATIONS
COMMISSION

lDodteI No. 1119 , _ · 1...; ."'_lee., IUI
1741; aM_I 11I I : IIN_I'lI I : JUjI_llMl ; rocn_,

'PaOCnol~ n'llO IIUT",

Adopted : Ottober 5. 11'M.

~\K.wd : OCtober 1' .I'TT.
B1 the Cgmm'.'<m: ChaIrDlanWLl~ not

PUtkIpat1nc: OXnm1llloner 1M Ib_-,
In the maun of; 'Ibe ueatlon of ..

new cl&M of ClUu.,. Radio eeeeee Ilnd
the I"t&1lo«oUon of frequenc: l. bet..-em
224 and ::25 MR. In the band no.m
Mlh now allon.ted lor shand use by
.tAUana In the AmatI'Ur RadJ,o 8erTICe
and Oonmment Radlolocallon S tatiON
lor t.hI. t pIIl"1lOK: Docket 1' 7U . RM_I633.
15:>8.1747,1781 , 1183,1141.

t . In J une 1' 73. the Commllalon Iuued
a Notice of lnQ,ult)r and Notice of Pro
paud R ule M&k.IllI In wh ich It propaud
to alloc:ate IpeoeU um In the 220-2 25 MH I
band fOr a new Cltlzel1l RadiO 8en1ce to
be des llnated u ClLu E. Thll new radiO
eervtee .... to be Il mllar to the then .....
tabllshed Cl.... D 1el'v1ee. but ,,' .. to OP
erate undtr new rulea and tnfor<:ement
proc:edul'ell.' ne p~eedlnl l temmed
primarily from a petition of the Ele<:·
tronlc Jndllltrl... Alloc: latloo IP:JAI .'
ne petltlon I taled thlt th ere 11'' ' a
"d emonstrated Itron l. c urrent .nd,rowln, n eed for pe rson.1 twc- ..ay
rad io communlc.tlons (or both larety
. n d convenience of Individual cltl .
....111 In eonductlnl their d allY aetlv1tea of
both • personal . nd blll1neu nature.R

Support lor the petltlon C.me from po
tential m.nu.!.ctu....n 01 ClUlI E equlp
ment and f rom land molllle uae n IffOUPI.
who Ylewed the ""' frequenc)' alloc:atlon
.. • ~Ible IOUI"Ce of relief l rom
ere..ded land mobile chal\llela and h1lh
equipment coat..

2. In laauln. the J une tt73 propaa&l.
Ule Cornmllo.lon POl«I that It had alW&Y1l
reo:ocn1J;ed that Ule 27 JolHa nclOl'l .....
not 1deall1 l ulted (or the CD Radio Be"
Ice beeaUMI 0( the .PQndk: 10IlI dllWlce
tno Dlmlllloll eh&c&eterlatlcl 01 thll band.
1t .... 1'urtheT POled that the PIlTPOH 01
u... ClUlI E propoAl ..... to ~ter meet
the requlremellta 01 the lellera! public
tor lIl>proyed radio eommunicllUoll.aerf
IceI. and to relIeTe the eonoenlnUon 01
..., _ a t 27 MHI.' Tbem ore. the CollI
m In k'll teQIl. ted eommentl directed to
sm. lpedfte taplal:

... 8err1l:a and t1JIOI' of operatIoN
.-h1clI abouId be prO'l1ded .

b. Economic. 1Odol..ka1. and oChn"
paatbl8 public Int.e,..t bmetltl.

c . Berti. CD _ratIoN at 27 MHI.
d . 1be nature and probable Impact 01

I1m1taualll ..-.lUna; tfOlll 1nteraam<:J'
and lnt.emaUonlll obJecUo!vo.

e. Detailed tedlnleaJ .....mmn. In
dOOIn. reetlIlIJMIld.ItIoN. the amount
01 lpectrum IleeI1ed. ehan!lo:'llni. power
antennu, recelftn. et a1 .

t , AUtoma tic tranamltter ldenUft!:aUCllll.
(ATl8I .

r. LIeenainI methodolou and reewd

(.,CFRhrt951
T£RMINATION Of I'ROCUDING CON

CERNING CRUnCH Of A NEW ClASS
Of cmZEH\ RADIO SERVICE

AOENCY: ftdual CommIlnkaUona
c_
ACTION : Tn1lUnatton of R ulftnU \n&
P,oceed.lJ\I Uolemorandum OptmcID and
Order ItI Docnt l, n ' l .
6UMJoL\RY : 'Ibe Pee II kl'lftlnstlnc
Doctet lin • . In _hld\ " had plO$liMd
.. Dn C1au wE"' CltlJlnw Radio Sen10e
In the 220-225 MH I fnqumQ' ran~.

aeee the 1m releue of ou.r~
the ehar-..,ter of penonaI !'ad» com
munlcaUoaa hal undercone n.die&l
~_ W e~~ an)' , \IJ1.b.... alloeaUlm
of f~1eI for perwnal rad10 com
m~U.... &hould be the ...bled of ..
or. rIl1Pmakln. PI _lin• .

ADDRESS: Pee. Wuhl~ D ,C.
"'M.
BUPPLDlE!Io"TARY UfPORMATION :

MeMOUJI1ItnI Ofounoll . ... o.ou
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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 live without, thus saving afew
dollars.

Top of the series. the FT·101E has
everything-RF speech processor. AC
and DC operation, plug-in PC boards for
easy servicing-nothing has been omit
ted for excellent 160·10 meter perter
mance.

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

•

•

•

FT·I01EE
$649.00

FT·I0IE
$729.00

FT·101EX
$589.00

•

•

Amateur radio's first all plug-in PC board transceiver, the FT-101 series has along pedigree of
success dating back to the FT-1 01 and FT-1 01 B. More than aquarter million are in use all over
the world! Refinements have been added over the years to update the equipment 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!

\lii7
YAUU

V

1/78 YAESU ELECTRONICS CORP.. 15954 Downey Ave., Paromount, CA 90723 (213) 633-4007
VI YAESU ELECTRONICS CORP., Eostem Se",lce Ctr., 613 Redna Ter., Cincinnati, OH 45215
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FCC Math
John F. LHhy W86CKN
P.O. BOll 539
Gonr.1H CA 93926

In the prwvious two insti llments we've played around with frllQuency Ifld
""....length and Ohm's liIw. We'", ,Iso _n tomething of prefix". ,bbl'.
viat iOnt deeilT'lll~. units of menurement, el'ld • bunch of other goodi.. In this
inst.Ilmllfl1. w,'U t ie up some moltl 100M encls and then I.uom oursel_ into
handling some of the monstfOUf numbers of electronics through the UM of •
1001 caned "pow," of ten." It you're f,mm,r with powers of tlltl and Ill , you
might wlnt to skip this install m&nt. But if it'. n_ to you, a earefulstudy of
thew PIIQe$ will reward you with. powerful too l for handling d ifficu lt
computations with ease. if that isn't I contradiction in terms.

First to the loose ends. We reviewed decimal division, among other things,
last time. Now let's put some logic into the rules we learned and, in the process,
pick up. few more tricks for handling frIctions.

You recall the kind of Ohm's Law problem we posed and solved? For
eKample: 19 mA et 27 V, what's the resistance? The fraction here il 27/0.019,
which, IS we saw, is handled : 19127,000. At the time, you may have asked
yourself , "What givt!s one the right to move decimal points around like that?
Where'l the logic involved? Or do we just kind of sneak into these rullll becauM
they happen to work?"

Actually, there's very linle sneaking done in math and science these days
lunleu it's to the cookie jar, whatllVer form that takes nowadaysl. As a matter
of fact, the logic of this process is usually covered in the 5th grade - in modern
schools, that is.

So here's I 5th grade problem: Add 2n + 2I'J. It'l usually done vertically :

2 J 6
7 ~ . 11

2 7 14
• ~ 7 • ",-

20
2i

The dot between fractions means multiply. The question is, where do that 3/3
and 7n come from? You no doubt recogni~e both as hidden h. 3 + 3 ·1 and
7 + 7 • 1. Of course, multiply ing by 1, even if that 1 is in a weird form lika 7/7,
still just givlII that same something we started off with, thQugh with a different
look. 6/21 definitely looks different from 2n, thQugh they sure enough equal
each other.

Now, that's actually one of the powerful too ls l've been talking about. You
can get a number into just about any form you want just by multiplying by 1
in some form or other. You can't add 217 + 2/3 directly, but multiply both by
1 (in I weU-<:hosen form) and we get things we can add together easily .

But beck to our fraction 27 V /O .019 A. Multiply by 1 in the form
1000/1000 and we get 27,000/19, which ii, of ecorse, 19127,000 . So now you
see how that decimal point got moved where it did. And why did wa choose
1000/1000 as the form of 1 to use here? Simply beceese that 's v.tIat was
needed to move the decimal point to the right of the 9 - thereby, for III
PBCIical purposes, eliminating the dec imll problem altogether. Note how that
works. When using 100, HX)(J, ,OOסס1 etc. , as multipl iers, the rlllUlt is the_
as if you just moved the decimal po int one pl_ to the riltlt for .ch zero in
t he 10, 100, 1000, or whatiMll". Here .... multiplied by lQCX). $10 we moved the
decimal three plllC1!S to the right land Idded three zeros to the 271. The same
kind of thing is true of division, only now you move to the teft. Division by
100 means move two places to tns left. 4.1001100·41 .

Thus. for In Ohm's Law problem like 800 vnooo n,we can d ivide both top
and bonom by 100, giving 8nO. You It ill have the d ivision 10m to perform,
but most peopl e find that easier then 70001800.

That 's liso how we derive formu llll from ~ • 3OO,OOO.OOO/flin Hefti l for
working d irect ly with kilohert~ Ind megahertz. Suppose our signal is at 3 .740
MH~. What's the wavelength? We have JOO,OOO,OOO/3,740,OOO using the
for mule with Hert~. But divide top and bottom by 1000, and we have
300,000/3,740. Note that 3,740 is our frequency as it looks expressed in
kilohertz. Divide by 1000 again and we get 300/3.740, where the 3.740 il our
frequency in megahertz. So the formula works directly with Hertz, kilohertz
and megahertz. You just hlll/e to remember how many zeros go after the 3 in
the top. ~ • 300,OOO,OOO/f(Hz), ~ • 300,OOO/f(kH~), and ~ . 300/ftMH~I. We
got those variations just by dividing by 1 in the form 1000/1000.

A limilar bit of reasoning allows UI to use Ohm's Law directly with
mili iam pi and kilohm$, and m icroamp' and megohms. Back to that eumpte we
uS&d . rlier: Givan 19 mA and 27 V, what's the resistance? Divide 19 into
27,000 and we get 1400 (with two-digit accuracyl . That's 1.4 kilohml. But
d ividi"9 19 into 27 simply, WlI get the same 1.4. Thus, d ividing milliamp'
d irec11y into wits (without f irst changing to Ampsl gives kilohms for an answer

'6

(surpri., sueprlsel, And the other : 75 rmcroerece at 110 volts, whlt'l the
resistance? The fraction is 110 VIO.OOOO75 A. Multiply top Ind bottom by
1,000,000 (because _ need to move the decimal point SiK places to get it to
the right side of the bottom number) , and we get 110,000,000/75, which
divided out is 1,500,000 Ohml. 1.5 megohms. But divide 75 into 110 simply
and you get the la me 1.5. Vo ili ' Microamps intO volts produces megohms. And
the other way around is t rul. Megohms into voln gives microa mps. And
kilohms into w its produces mill iamps.

Now here's a littl e tKen:: ise. See if you understand what WlI'yt done. Work
and answers to eKen:ises are at tns end of the co lumn.
EXlfCM 1:
(I I Mult iply by 1 (i n SOITl4l cl_ form) to get rid of decimall :

780 V 35V
Ie) 0.085 A Ibl 0.000090 A

12l Convert the Amps of problem 1 into milliamps and then microamPiS·
13l Work la l using milliamps direc:tly and (b) using microamps d irectly.
(4l Find the wavelength of each d irect ly:

la) 21.250 MH~

(bl 3625 kH~

(c) 60 H~

POWERS OF TE N AND STU FF

We've already seen lome pretty monstrous numbers in electronics, what with
those pica and micro and mega prefixes and all. And I've indicated that
computations with such numbers are the rule rathlll" than the eKception.

A rather basic computation is that of reactance. The reactance of a
capacitor, Xc (its resistance to the flow of current at a given frequencyl, il
found from the formull : Xc • 1/2~fc . We'll get into th is formul a 'Iter on, but
for now it'll suffice to look at the kind of compUtation that formula implies. 1r,

the Greek letter pi, equals about 3.14. Say the frequency , f , IS 14 .200 MH~,

and the capacitance, C, is 13 nF (13 nanofaradsl. This is the computation we'd
have to do:

1

213.141114,200,000)10.00000(01 3)

The parentl'le1el in the bottom mean you multiply each of tna. numbe rs
together . And this is by no means tns molt difficult computat ion you might
run into on an FCC exam (Tech class and abovel . Need less to Sly, _ 'va got to
learn some additiorlil l tricks or we're going to nave one heck of a time I'landling
these things. Fortunately lmath to the rn:uel, scienti$tl eren 't lJ/1 y more fond
of su<:h torture than the rest of us and have come up with classy land rtl latively
easyl ways of doing problems of this sort. So let's fo llow along w ith lOme of
their thinking.

You're no doubt familiar with squares. You find them all over the place,
heads buried in books, etc. Well , that's not quite the kind I have in mind right
now. If you have a calculator in the house somewhere, perhaps one of its
buttons deals with the kind of square we want here. Entlll" a 7 into your
calculator and push the K2 button. You get 49. Obviously 72 (seven squared}
equals 49, and the small 2 must mean that two 7s are being multiplied together.
Similarly, 53 {called five cubed or five to the third) means 5 K 5 K 5 or 125.
The small 3 wrinen above and to the right is called an exponent. It tells you
how many of the number are being multiplied together. Thus 85 m911ns6 K8 K
8 K8 K8, or 32.768.

You can see right away that there'l some shorthand irwolved here. If 85

equall 32.766, then we can use two digits to express a five dig it number, even if
the form is not terrib ly usefu l for computations.

But using exponents with 10 proves to be very useful, Mf}Ki, fly for d ifficult
computations. Consider some powers of ten las they are calledl. 1()2 • 10 K 10.
or 100. 103 - 10 K 10 ~ 10, or 1000. 104 • 10 x 10 K 10 K la, or 10.000.
Fim note that the eK ponent and the nurnbet' of ~ eros aft er the 1 in each
number are the same. 10,000 is 104. There are four ~er05 and t he eKponent is
4. That 's important to reme mber . It maklll chang ing to powers of ten and back
v~ easy for our computations.

Admittedly, this is not terr ibly enl ightening. But now watch. 10.000,000 ..
1000· lremember we move the dec imal po int three places to th, left ll0,ooo.
Let's 5e8 that with powers of ten. 10,000,000 is 107 (there ere _en lIIfos l.
1000 is 103. 10.000 is 104. In otnsr words, 107 .. 103 ·104. Note that 7 ·3 ·
4. That 's itl There you have the firlt important simplificat ion wit h po_s of
ten. To divide with powers of ten all you have to do is subtract eKponlll"lts.
Take another example, 10,000,000,000,000 -1- 100,000,000. That 's 1013 (ten
to the thirteenth) .;. loB (ten to the eighthl. The answer is 1013 · 8 or 105,
which is 100,000. Wow, look at tl'lat, huge numbers divided just by subtracting
small numbers in your headl

Big deal! How often do we just U$8 powers of ten in our computations?
There's a big difference between 1000 and, say, 3025. Obviously, mott
computations involve digiti other than 1 and O. So now let', see whet we can
do about putting what we jUtt learned together with other digiti.

We'll start by doing some multiplying. 3.25 K tOOO 11(3 ) .3,250. So, going
in reverse, 3,250 • 3.25 K 103. Again, B.65 K 100,000,000 (108) •
865.000.000. (Remember how we do that. Move the decimal point one place
to the right for each zero in the 100,000.000.) So, ~ing backwards,
865,000,000· 8.65 K 1as.

You don't need to ~ through m,ny of these before you rMlize that any



WORK A NO ANSWERS TO EXERCISES

Multi ply top and bottom (three-digit accu racy):

248 x 3,21 4 x 75,000,000
9,600,000 x 73

1850 x 1022

38.7x l 0 11

780,000
as

• 3 .500,000
s

uno
1000 E

100 ,000
100,000

'" ,., 0.085 A · 85 mA · 85,000 IJ.A (b) 0.000090 A • 0.09 mA • 90 IJ.A

.389 Mil or 389 en or 389 ,000 n
90)35.000

''I
9.18k

or 9,180 Oh""
851780,06

14 .1 mole" 78.4 mele"

'" ,.,
-~-- ''I 38251300000.021.25)300 ~ 2125)30000.0

,,' 5000000 mote" (5.000 km)
601300000000

Exerei'" I : 780

(1) lal 0085 x

as
1" "''''''

0.000000

Now, divide 38.7rnn;l'l" and subtract expo nents ( 1022- 1 1~ to get our fina l
answer of 47.8 x 1011, which is 4,780,000,000,000 (remember tha t the
decimal poi nt goes 11 places to th e right l-

If you followed along this lar without too much trouble, you should have
li ttle difficulty wi th the exe rc ise below. Oh, incidenta lly, we' ll be solving that
reactance problem posed at t he beginning of th is sect ion in our next
installment , alter we've learned how to hand le l-ery small numbers.
Exercise 2 :
(1) Convert these numbers using 10 and exponents:

(a) 37,700 (bl64.870 ,000,OOO.000,000
(2l Con vert these bac k to our dec imal system:

(al 3,7 1 x 109 (b) 29.6 x 101
(3 1 See if you can work this problem all t he way:

number larger than o ne (we'll get into numbers smaller than one next t ime) can
be expressed as somethi ng times a power of ten, 578 can be ex pressed as 5.78 x
102.2,183,000 can be 2. 183 x 106, etc., etc. Now it mal' not seem terrib ly
smart to change 578 to 5.78 x 102, something that takes up more room than
t he o riginal number, but when you see how easy multip lication and division
become by changing every number into a form like that, you'll probably
welcome t he idea.

We'll get back to t ha t in just a minute, but first let's see what happens when
we mul tiply powers of ten (we've already seen what happens when we d ivide,
how the exponents subtract) .

Take 1000 x 10,000, for example, That 's 10,OOO,OCO. In powers of ten it's
103 x 1()4 .. 107. Not ice how 3 + 4 '" 7. That's very significant. To multiply
powers of ten you just add exponents! Try another. 1,000,000 x 100. That's
106 x 102. Answer? Why, 108 or 100,000,000, o f course. Notice how we 're
handling big numbers q uite easily. And keep in mind that the prefixes 01
electronics, kilo, mega, etc. , mean t imes 1000, t imes 1,000,000, etc.

Now let's put some of that together . Suppose I'm multiplying 47.000 nand
250 rnA. (My answer will be in millivolts since I'm not changing the milliamps
to Amps.] With powers o f ten, it's 14.7 x 1 ()4 ~ x (2.5 x 102). tt doesn"t make
any difference what order we multiply numbers in, so we can rearrange to get
4.7 x 2.5 and 1()4 x 102.4.7 x 2.5 z 11,75 and 104 x 102 is 1()4 + 2 or 106.
Putt ing them together, we have 11.75 x 106 mV 11 1,750,000 mi llivolts). (Can
you change this to volts and kilovolts? The answer is at the bottom of this
column.·l

Here are the two simple rules fo r convening numbers to the power of ten
equivalent. Ru le 1: Move the decimal point to the right of the extreme
left-hand d igi t (remember, if you see no decimal point, it's at the extreme right,
invisible, but definitely there). Rule 2 : The exponent is the number of places
you moved the decimal point . Note that these ru les apply to numbers larger
than one, Smaller numbers will be covered in our next insta llment.

Let 's apply those rules. What's the power of ten equivalent of 87,l OO? Rule
1: 8. 71 (we drop unnecessa ry zeros). Rule 2: 104, Put them together, and we
have 8.71 x 104. Could yo u do that one in reverse? Just move th e decimal
point four places to the right, and you get the number we started off with, and
drop the 10 and its exponent.

Finally, let's do a huge computation without units o f mwsurement, just to
see what we are now capable of doing. using powers of ten.

41.728,000 x 8,140 x 612,000,000,000 x 89

241 x 18 ,360 x 875,000

(4.1728 x 107) x (8.14 x 103 ) x-t6JQ x 1011) x (8.9 x 101)

(2.41 x 102) x 0 .8 36 x 1()4) x (8.75 x 105)
''I

First, convert to powers of ten: •••

Tha t la" one's interesting. The wooelength of 60 Herll ho u.e current is thus about the
distance from New York to ' Lo' Angole'!
Exerei'" 2:
111 (a) 3,77 x 104 (bl 6.487 x 1016
' 21 (al 3.710,000.000 fbi 296

(2.48 x 1021 x (3.214 x 1(3) x (7.5x 10 71

(9.6 x 1'661 x (7,3 x 101)

Now, rearrange (add exponents ),
(2.48x3.214 x 7.5) x 102 +3 + 7

(9.6 x 7.31 x 10& + 1

(4. 1728 x 8.1 4 x 6. 12 x 8 .9~ x 1107 + 3 + 11 + 1)

(2.4 1 x 1.836 x 8 .75) x (102 + 4 +5~
• 59.8 x 1012

70.1 x 101

' 11,750 volt, o r 11.75 kilo volts. • 0.85 . 105 or 85.000
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Study Guides
'nd

Code Tapes 
The 8est Available

I need to contact anyone who was
part of a gro up that set up a ham
stat ion on the Isla del Coco, off the
coast of Costa Rica, several years ago.

Jere F. Welch
TUSLOG Det-8

Box G
APO NY 09294

Dale T, Fontaine
2309 So . 22nd St.

Grand Forks ND 58201

I rea lly need some he lp to obtain
my Novice license. In my spare time I
have st ud ied all th e guides, but I have
a lot 01 problems (with which I th ink
a ham class or a ham operator could
help me very rnuchl. I have a hand icap
which makes it d ifficult fo r me to be a
ham - I stutter, I want very much to
be a ha m, but am afraid to ask any 01
them. I have the w inter and spring off.
I am a pipeline wo rker and also wou ld
like any pipeliner who is a ham
operato r 10 contact me for the
purpose of for ming a net after I gel
my license.

and/or manual. Also, I could use any
information on a 3-14 regul ator tube
for the above. I would li ke to convert
this t ube. since I have not been able to
f ind a re placement this past year.

Neil Van Oost, Jr .
AD # 1, Box 301 P

Waretown NJ 08758

E. W. Clede
6811 Spri ng Forest

San Antoni o TX 78249

I have a problem ! I am the proud
possessor 01 a Patterson model PR-15
communications receiver tha t I am
attempting to rebu ild. I have no idea
where to find any information on th is
manufactu rer, and I need schematics
and the service manual for this unit
before rebuilding.

I need help on two items. The first
IS a Hallicrafters Super Sky rider, fo r
which I am trying to obtain an o perat
ing manual and schematic, or any
informat ion on where this inlorma
tion can be obtained.

The seco nd is a DuMont·type 304A
scope, for which I need a schematic

Joe vtcere
Box 55-A

Upper Notch Road
Bristol VT 05443

Toss me a line!
Up here in the puc kerbrush of

northern Vermont, there doesn 't seem
to be too much chance of finding
what I need, but here it goes: I need
someone to help me get started. Sirn
pie? I've been th rough all phases of
C8 . SSB, AM, repair, etc., but the
urge to wo rk skip and to be ab le to
lind a little peace and Quiet has always
gnawed at my insides. Amateur radio
has always interested me. I'm sure I
could struggle through the technical
portion of the exam, but the code
. . .? Won't so meone give me a shot of
CW and a good kick in the stern to
send me on my way?
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Rldio NerJe,land OSL, showing J«oo B~ns~in, Alfonso Monrealegre Mou~.

and Die/< Speektn¥l, produceff of Rlldio Nederl¥ld's OX programs: Rldio·
Ativi~ (Porru (JUI!'WJ, Espacio OX·ista (Spanish), and OX Juke Bo)( (Eng/i$hJ.

Looking West
Bill Pasternak WA61TF
24854 -C Newhall Ave.
Newhall CA 9132'

I guess I do not have to tell you
thai we are in a time of change, a time
that is going 10 wnte new pages in the
h istory book about amateur radio.
especially the plIrt dealing with FM
relay communication o n two meter~

Tl\ere are many o f us who f~ that
there i5 really no need for more FM
repeaters, especially at the e)(perl5e of
a lread y e)( isting activi ty, lind o the rs
who feel that nothlOg is llny more
importilnt than obtil ining II mll)(imum
numb« o f such systems in operation
regard less o f the o verall en"; ronmental
impact. As you . e ll iready aw.-e. my
feelings on th i5 matter lie someplace
in between, lellning more toward no
FM repelilter e>t pans io n into the . ea
between 144.5 and f45.5 MHz. ae
lay· type communicat ion , yes, b ut of a
type that rneelS !WO important
criter ia. It must be totally compatible
with e)(isting narrowband activi ty and,
even more important, it must signify a
step forward in communicat ion !ech·
nology anributable di rectl y 10 the
amateur seN ice. Righ! now , we need
the latter a heck of a lot more t han we
need more FM repealers. I'll get bal:l<.
to th is later o n, but since th is is
current ly a rather emotional subjec t,
let's let it cool for a mome nt and
di5(:uSS something that is a close
cousin to amateur radio. internat ion al
shortwave listening _ in particular, a
station known as Radio Nederland.

In the nor-so.jonq-aqc "old days" 
the days before solid state and trans
ceivers the size of a loaf o f bread 
the average station consisted of a
separate receiver and transmitter along
with the necessary associated goodies.
It mattered no t if you were involved
in HF or VHF; the separ ate receiver
and transmitter combination was the
rule rather than th e except ion. If you
were one of the fortunate ones, you
owned a "ham-band-only" receiver
that gave you the ability to change

bands with a rmrumum of effor t If
yo u were like me and most of my
cohorts of the early 1900s, and were
involved in a piece o f spectrum known
as $i" meters, your state-ot-theart
sta t ion might have consisted of a
Hallicrahers SX-99 receiver, a Tech
cra lt CC·SO converter. and maybe a
Globe Scout transmitter. AI least that
was the gear I used back in Brook lyn
at the WA2HVK locat ion.

The SX·99, now long gone, was not
only my stat ion receiver, but more.
That $ingle convers ion bteck , grey,
and silver box opened the who le
¥WOfld to me. It gave me a chance to
hea r ma ny o f the world 's people and
get to know II b it about them without
ever IlliJViog my bedroom. I o ften
wonder how many 01 teMlay's new
ham s have ever spent a f ew hOU I'$

listemng to the spectrum that contains
the voices of $I) many people around
the globe Of , f()l'" that matter. how
many even know that suctl a world
exi $ls. In many ways the ham of
today with h is super-sophisticated
ha m- b a nd -only stalion does not
rea lize that he is missing a whole lot.
Sure, many of us have !h·at ab ility
because we want it, but I get ue
feeling that "we" are a minor ity_

I must ad mit that for a number of
years I feU into the same nap. As I
became more and more involved in
VHF repeaters in the late srxues. the
SX-99 got traded off for some RCA
and GE radios and the past was filed
away in memory. There were re
peaters to build and SSB OX to be
worked on silt. Time passed Quickly
and memories began to fade , Then,
about silt months ago, it happened. I
was attending a meet ing of t he l oc k
heed Amateur Radio Club in Burbank,
and, as luck wou ld have it, it was a
night that the club was hold ing a
mini-auction. Among the goodies
going on the block was a piece of
nos !algia, a general coverage receiver
from literally out of my childhood. I
had to have it, this 5-380, if for no
other reason than as an excuse to

reminisce. Twenty dollars and about
an hour later, with my grey box under
my arm, I was on my way out to the
parking lot and en route home. Would
it wofk? Soon I v.ould find out . ..

The switches and controls were a
bit noisy, but everything lit up ...
Hmmm ... the Oodqers are winning
... let 's see .. _band 2 ... 75 is a live
though the bfo is not really stable
eno ugh to tune in any thing . . . it 's a
good table radio if nothing else ...
band 3 seems OK _.. tt>ere·s WWV
right at ... err ... about 5 MHz . . _
that carillon sounds familiar wait a
minute ... could that be it was.
and the 5-380 has sat tl\ere ever s ince.
I am once again thankfully hooked on
Radio Nederland.

Internat io".1 shortw~ broad
casting is the one way that a nation
has to bring its thoughts and ideas to
the rest of the world 's peoples.
Virtua ll y every nation on th is globe
has $UCh an en! ity operational on a
regular or irr.lar schedule. Many
Oitt ions use this ".orldwide broadcast
ability simply as another tool in thelr
part icular po litica l repertoire, while
others have taken to us ing it to

entertain and educate those who
listen. Three stations in the letter
category stand out in my mind : !he
Vo ice o f America, the BBC World
Service, and Radio Nederfand.

Want to kno". what the top 40
tunes are in E urope ~ Want to hear
no-ho lds-barred yet tastefu l discus
sions o f world problems and possible
solutions? Maybe you might wan t to
learn the secrets of better OX SWling.
Radio Nederland offers all that and
more. Call ing themselves the
" Friendly li tt le Station In Hilver·
sum ," they seem to go all out to live
up to the reputation that this title
entails. Over any given seven<la y
period, you are bound to run into at
least a half a dozen programs that
interest you, and soon you will find
yourself in front of a typewriter
writing a letter to ask about this or
that - probably thInking yourself silly
writing to a radio station in another
country and wondering if they will
ever bother to read what you wish to
convey. Surprise - they sure do, as I
hwe personally found out. They
really ca re what their audience thinks,
and if you write 10 them, they write
back. Send them a reception report,
and a OSL like the one pict ....ed
cernes back. In many ways, Radio
Nederland is the epitome of " two-way
interact ive rad io." They ere obviously
proud of their operation and, after
listening a wh ile, that pride will most
likely rub off on you_ Soon you find
yourself more tllan just a usteoe-, b ut
ralher a part of • worldwide com
munity o f human be ings i.....oIved in a
listeni ng and learning ex perience.

It matters nol If you are lucky
enough to hear a d irect transmission
from Hilverwm or li5ten as I do via
one of thei r t'NO reillY transmitters
located 10 Madagasc. and Bonaire.
After but • few evenings, I have a
feel ing that you may f ind yourse lf
addicted to Rad io Nederfand - and

what you hear can lead to some rather
interesti ng to pics for OSOs later on in
the evening. Th is month, " Looking
West" salutes the people of that fine

" Friendly little Station In Hilver·
sum" for their ongoing efforts to
bring quality and en tertainment to
OX shortwave broadcasting.

I hope you e njo yed this sidelight to
" Looking West" this month; if you
want more on this or any other
specific topic, let me know. These
days there is little difference between
the cost of a 4O-ehannel CB radio and
a portable shortwwe receiver . Some
of you may be planning to give your
kids a CB set as a Christmas present.
Think H93in, For the same fihy bucks,
you can give your kid the world , and
that's the kind of gift that will last
him or her a lifet ime. Now o n to FM,
repeaters, deregulation and the like.

Don't be complacent. The FCC
may have killed 220 MHz Class E CB
for now, but the proponenu of this
service are sure to try aga in and 19IIIin
to make it a rea litv. There is money,
lo ts of money, to be made, and don 't
think they don 't know this. There i5
only one way I kno". to insure the
sanctity of 220 or any amateur band,
and that is to populate it $0 heavily
nationally that the FCC v.ould be
hard put to attempt to take ....y sliver
away. There is absolutely no excuse
for woiding 220. It's far II!$$ c rowded
lhan two, there is room in most areas
10 put a repeater up without much
fuss and, most important , the equip
ment iNai lable from both Midland lind
Cleyj is 01 high qua lity and reasonably
priced. Both the Midland lind Clegg
radios convert into f ine repeaters wilh
little difficulty, and seem to work
admirably even in high rf environ·
merits, The 220 system I am on was
built from just such a radio, and It's
been percolating for almost a year
without a failure .

In a s imilar manner, we must also
populate six meters and ten meters
before someone gets the idea tha t one
of those places wou ld be dandy for
the ir pa rticular interest to acquire.
Don't think that six is safe just be
cause of the TV I problems peculiar to
that band. If someone wants it, the
present low national level o f activi ty
could easily just ify such a power play.
Even worse, one of these days some
bright-eyed entrepreneur might realize
that six would be an "ideal" m pl&ce
for a new ca-rvoe operation and . . _
zap •.. TV I not withstanding ... four
megaheru of "104 Good Buddy."
Remember. even mass-produced, it 's
still cheaper to manufacture a six
meter radio than a 220 or UHF radio.
Ten, six, and 220 ... U5e them o r lose
them!

ELECTRONIC JOURNA LISM
COMES TO AMATEUR RADIO
"The fo llowing is a OST . Thi5 IS

J im Hendershot in Los Angeles and
th is is the Westlink Amateur Radio
News. " By now, many of you !\ave
probably heard these words issuing
forth from your radio's spYker as
your fallOrite repeater takes /II lew
minutes out to bring you the most
important happenings in the amaleur
world, happeni.. that affect Nth of

"'The Westl ink Amateur Radio NI!'Wli
is produced I'I"eekly by the Western
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Compare These Features And You'll Know What We
Mean When We sa, uYears Ahead With Yaesu"

• one knob channel selection using optical sensing to select 800 channels • memory

circuitthat allows instant return to any frequency selected between 144-148 MHz • large 4

digit LED frequency readout • fully synthesized frequency control, using PLL techniques

in 5 KHz steps. built-in tone burst, plus optional tone squelch encoder/decoder

• spurious well below minus 60dB requirement-superior cross modulation, overload

and image rejection • standard 600 KHz offsets plus any split within the band using the

memory circuit • automatic final protection, PLL " unlock" protection and busy channel

indicator • selectable 10 watt/1 watt output

See this sensational new two meter transceiver at your YAESU DEALER now!

Yaesu Electronics Corp., 15954 Downey Ave.,
Paramount, CA 90723 • (213) 633-4007
Eastern Service Ctr., 613 Redna Terrace
Cincinnati, OH 45215 era '0.



The Unbeatable

Base-Loaded Three-Element

Rotary Vertical

, ,
o _

oo

water bucket ... like most of
the good things in life, you
buil d it to see if it works as
advertised.

The beautifu l part of this
project is that there can be no
"mail-order lag," and reason
able substitutio n of materials
a nd design Can be made freely
. .. within the limits of

o ~/a 'N

o

o 0
,, ~ IN OIA

U2 I ~ O>A

NOr ro SCALE

o

oo

Fig. 1. Bottom and middle elements.

Allan S. Joffe W3KBM
1005 Twining Road
Dresher PA 19025

•,
•

".

T h is masterpiece can be
considered truly uni 

versal, as any ham, on any
ban d, running any power,
with any mode, can obtain a
real gain. You all are quite
aware of how tricky figures
can be, so I will make no
comparisons to an isotropic
source or even a rock-filled

Photos by WA3PTC
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a lock washer to hold the
clement in place snugly but
freely enough to allow for the
alluded-to rotary mot ion in
the horizontal plane.

It is obvious that . wit h
suc h freedom of rotation, any
discussion of front-to-beck
ratios is rath er aca demic. Hav
ing suddenly become very
aware that the English lan 
guage has the capacity to lead
one astray, let me say , in
clo sing, th at this tool rack
(who said any thi ng abou t
antennas?) is a fine addi tion
to anyone's work bench. •

w i t hout p ro ducing undue
boo m tilt .

Fig. 3 shows how it all fits
together, with details of how
the rotary elements arc fixed
to the boom so tha t they
retain the capacity to rotate.
Put in to words, each clement
has a sandwich of two nuts
and a lock washer below it to
form a mechan ical stop. Then
we add a large plain washer to
provide the requisite bea ring
surface . Next , the ele ment
goes on th e boom and is
topped off by anoth er plain
washer and the two nu ts plus

,
\

$.uu otQojOOo £L ~ "f.·
~on ....E

- 5" '" '_&01:0 " 0 0
ZO ".e,..;s L"" ~

•
••

... n.' .... .~f •
•

"' C OC ~ "U~E •
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should be ta ken to avo id im
pedaucc mutual coupli ng be
tween the clements to avoid
entangling insertions or hin
dering the desired rota ry ac
tion.

The th ird element is made
of the same material as the
first two, bu t is mad e circ u
1.1f, abou t six inc hes in
diameter , and drilled as per
Fig. 2.

T he au xiliary base loading
IS made f rom a piece of
Y4-inch-th ic k iron plate about
si x inches on a side. A
3lB·in ch hole is drill ed dead
center to allow passage of the
boo m, wh ich is lock ed to the
base with suitable nuts and
loc k washers. It has to be
perfect ly obvious that the
mult iplicat io n of the square
area of th is lo ad ing plate by
the density o f the pro
gram med material will allow
considerable load ing latitude

000 o
o
o
o
o

o
o
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o
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o
o
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o
o
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Fig. 2. Top element.
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com p ro m isi ng mecha nica l
integrit y.

The backbone or boom, if
you will, consists of a length
of 3/8-inch-diameter threaded
rod ap proxima tely 20 inches
long. Some 14 matching nuts
and a half do zen lock washers
plus si x flat washers make up
the bulk o f the hardware.

NO' ' 0 SCA'l'

For the purists in the
crowd who might be tem pted
to sneer at the length of the
boo m, this length seemed to
give idea l spaci ng to the ele
ments to be mounted o n the
boom . Two of the elements
arc ident ical in size, being
made of white pine 1 inch
thic k and seven inches square.
These Me carefully dri ll ed , as
per Fig. 1, to allow for subse
quent mscntons. Whil e some
deviati on fro m th is prescribed
pat ter n is pe r miss ible
(and even encouraged), care

Fig. 3.
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Test Those ICs!

Design Considerat ions

The primary object ive of
this pro ject was to design a
quality tester which maxi
mizes the number an d types
of digital ICs testa ble , and to
do so with minimum cos t.
Other design goals ach ieved
were :

• Unit can ac t as an in-circuit,
logic-state monitor
• Teste r test s over 450 differ
ent TT L digi tal ICs
• Tests CMOS digital ICs
(d irect ly compatibl e )
• Tests 74 00, 74 HOO, 74 LOO,
74 LSOO, and 74500 se ries
• Tests open-co llector and
totem-pole out put TTL ICs
• Full CMOS input gate pro
tection
• Inte rnal 3-speed clock
• Vee appl ied before any
logic signa ls applied
• Icc mon itor provided
• Rapid, easy programming
• Tests both 14- and 16-pin
dual in-line packages
. 6 separate logic input and 6
se parate logic o utput lines
• Rapidly tests many ICs of
same type by using IC clip
• Each logic out put line mon
itored independent ly
• Built-in 110 V ac power
supply
e +9 V o r +12 V dc input
capability for portabilit y
e Convenient size , attract ive

prohibi tive; as a result, t he
testers previously described
have a li mited nu mber of ICs
they can test.

The IC tester described
here is capable of testing a
-verv wide range of DTL,
TTL, and CMOS digita l logic
functions, including single
a n d multiple-input gates,
inverters and bu ffers, fl ip
flops, counters, shift register s,
lat che s , o ne-shots, pulse
synchronizers, mult iplexers!
e nco ders , de multiplexers!
d ecoders, arithmetic logic
funct io ns, switch debouncers,
prio ri ty encoders, true!
com plement elements , parit y
generators, and many others.
Specific TTL and a.10S ICs
whic h are testable are listed
in Table 1. O thers may be
added to the list , but have
not been investi gated .

of testers commercially avail
able employ multiple-pole
slide or rotary switches for
programming. A lthough both
approaches are satisfactory
for testing a limited number
of elementary gates, cou nters,
and flip-flo ps, the cost to
dedicate the very large nu m
ber of Ie sockets or other
h ard w ar e p rogrammi ng
devices necessar y to test a
grea t vari ety of chips gen er
ally has been considered too

• •
~

•

those commonly found in
current literature or available
commercially within reason
able cost.

Many Ie testers whi ch
ha ve been described re
cently' ,2,3,4 are designed to
use either a dedicated Ie
socket for each Ie tested , or
some for m of hardware pro
gramming device to inter
connec t Vee, G ND, logic in,
logic out, and other necessary
control signals. Other ty pes

•
•

•••

-- what to do
when the bug dies

Howard F . Balie W7BBx /4
J 2002 Cheviol Dr.
Herndon VA 22070

A s the number of con
s t r uc tio n ar ti cles

proliferat es, and the sophist i
cati on of the logi c chips used
in state of the art projects
increases, th ere is a de fini te
need for an integrat ed circuit
tester with much grea ter
flexibilit y and capability than
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work ing , a fe w simple
qu ali t y -e ontro l procedures
ta ken before installin g the IC
can save many headaches
later. The easy to perform
b urn-in process, described
later, fo ll o wed by stat ic
tes t ing with the teste r de
tailed below, will gi ve yo u a
very high measur e of con
fidence that the ICs you use

,,

Dynamic testing

Full parameter
Propagation delaY
Mal( toggle frequ ency
No ise immun ity
Min. clock pu lse wid t h
Fan-out/Fan-in

Near maximum rated
Very h igh - normall y

special -pu rpose o r
custOm-designed ROM or
-mcroorocessor-coo rrol led

S 1500 (benc;htop) 10 over
$50.000 (production line l
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CMOSS'S

correct ly, it can be expected
to meet at least its m inimum
d ynami c o perating charac
teristics in a particul ar d esign
applicat ion.

Since it is terribly frus
t rating and time-eo nsuming
to ei ther debug a logic ci rcuit
prio r to getting it working or
t ro ubleshoot the circu it to
find out why it has stopped

TTL Hnctudes N. H . L. LS & S seetes of 5400 and 7400 fami ly ICJ!
00.01 .02.03.04.05.06,07.08,09. 10. 11 . 12 . 13. 14 . 15. 16.17,
20.21, 22,25.26.27.28.30.32.33.37.38.40.46.47.51.54,55.
64. 65. 71 . 72, 73. 74.75.76.78. SO. 86. 87. 90. 92. 93. 10 2 . 103 .
106. 10 7. 108 .1 09. 110 . 111 . 11 2. 11 3 . 114 .1 20 .1 2 1,1 22 .12 3. 128 .
132 . 133 . 1 35 . 1 36. 140. 1~.155 . 1~.157 . 1~. 164 . 165.174 . 175 .

176. 177, 18 3 , 190. 191 . 192. 193 . 196. 197. 260. 266. 278. 279. 280.
290, 293, 298. 386. 390. 393. 490.

Table 1. ICs known 10 be testable,

CMOS (40 00 family )
00.01.02.03,04,05.06.07,08,09, 10. 11.12. 13. 14. 15.16, 17.
18.19.20.21 .22,23,24.25.26,27.28.30.31.33.37 . 40, 4 1 , 42 .
49 ,50.66 .

Stat ic test ing

Fu nc;tio na l
Tru th table compliance
Icc (quiescent drive

current)

Lo w to medium
Simple - 5witchlt$ and

logic indicators

S500 - $ 1000

Clock frequen cy
Complexity

Comfnel"cial cost

Table 2. Static and dynamic testing comparison.

Ty pe of testing

fleeted in thei r dynamic and
sta t ic o perating parame ters),
there is a very good degree of
assu rance that the IC will
function properl y in a circui t,
if its stat ic operati on is co r
rect and it is not required to
operate abo ve its minimum
guar a nteed o perat ing fre
quen cy or o therwise outside
its specified dynamic oper
a ti n g c ha racter ist ics. The
grea t majority of applicatio ns
for digi tal TTL or CMOS ICs
do not require near-maximum
performance of the ch ip
(exce pt, perhaps, for VHF or
UHF prescalers, and gigabit
logic applications, where ECl
or other newer techno logies
are used ). Therefore, a sta t ic
tester wi ll be q uit e adequa te ,
Since, if the chip does work

.,

.,

Fig. 1. tc tester functional block diagram.
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case
The a bo ve featu res, and

the logi cal design of the fC
tester circu it , were arri ved at
by seriously examining the
requ ired parameters to be
tested o n th e various Ie
chips. Two basic categories of
p ar ame ter s are normally
specified for digital les 
dy namic and sta t ic. Table 2
summarizes th e basic differ
ences between sta t ic a nd
dynamic testing.

Dynamic para meters of
digita l logic chips include gate
propagati on de lay , maximum
cl oc k toggli ng frequency,
output rise and fall t imes, and
o ther propert ies designed into
the chip which specify input
and output conditions at very
hig h cl ock inpu t rates.
Basically, dynamic testers
determine how well th e IC
wor ks.

Static parameters include
the Vee and Icc required and
the fu ndamental ability of
the logic ch ip o ut puts to co r
rect ly fo ll ow the various logic
inputs for that ch ip, accord
ing to its respective truth
table, i.e ., " Does the chip
work ?"

Since ICs are manufac
tured to stated minimum and
max imum speci ficat ions (re-
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Circuit Description
The func t ion block dla

gram fo r the IC tester is
shown in Fi g. 1. Each pin of
the device under tes t (DUT)
is intercon nected by the
switch ing matrix, as req uired
for the par t icular lC tested,
to +Vcc, GND, up to 6 logic
input and 6 logic output
lines, as well as 4 other signal
li nes. One side of the mat r ix
has a line for each of the 16
pins , and the othe r mat rix
side connects to the input
and o utp ut circuits and co n
trols.

Many switch mat r ix alter
natives were evaluated in
terms of cost, physical size,
and switch capacity required.
The 20 x 20 pin-pl ug mat rix
board was discarded as both
too bulky and costly . A
prog rammable solid state
switching array was found to
be possible, but not practical,
in terms of com ponents and
supply current required. A
miniatu re jack and jumper
pin matrix suffers the same
problems as the pl ug-pin
mat rix and, addi t ionally,
introduces the req uirement to
store many jumper wi res.
Matrix cost and size were
minimized by using an array
of twelve 1 6 -pin DI P
s wi tches, each co ntaining
eight SPST rocker swi tches.
Ho we ver, with o nly 96
switches available, they must
be utilized to the very best
advantage to interconnect the
inputs and outputs of those
ICs most likel y to be tested.

T he pa rti cular mat rix

are good when you insta ll
them and that they will
remain in wor king co nditio n
for many, many years, if not
subsequently da maged electri
cally or physically.
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Matrix : AE1, AE2, A E3, AE 4, BE1, BE2. BE6, CE1 ,CE5. CE8, D E3 ,
DES, AF1, AF4, AG1 , BG2 , CG2, CG6 .

Fig. 6. Sample truth table. See Table 3 for explanation of
notations.

OUT I OU' 2

Truth
tab le
A
A
A
B
B
A
C
A
o
A
o

Sett i~s

a uto TP
auto ac
a uto ac
euto TP
auto ac
euro T P
auto TP
auto ac
man TP
acto TP
man OC

tested. The output pulse
stream from U3 is fed to an
in ter na l ded icated BCO
counter, U4, and the four
binary o ut put lines are led
direct ly to J t . Si nce this IC
socket is dedicated fo r testing
only t he 7447A, the input
and output lines required can
be hardwired to J1 and J2.
and a com mon-anode 7-seg
ment display can be perma
nently installed at 12. when
testing the 7447A, 51 is set
to 7·SEG, and 11 is used as
the test socket instead of J3.
U4, }1, and J2 are optional ,
but considered very useful. to
extend the tester's capa
bili ties to the ubiqui tous
7-scgment decoder so popu lar
in digi tal displays, counters,
DVMs, etc. The internal BCD
co unter, which is hardwired
to J1, allows the 7-segment

OuT . OIlT ,

.."T" ' !OPIITS
tlOC ~

OIlT"UTS
Hp( GATE

TABLE , , , , , •
• f 't (l ( ) ( , f) ::D-I () • • • •

I () o () () () :::D-o
I () 0 0 0 0
I () • • • • :::D-c

() () () () ()I
t I 0 0 0 0, 1 • •• • ::JD-•0
I I • • • •I I 0 0 0 0

• • .. • , " •
,

- -. ,+ , + ,
• •

• , , , • , • ,

IC,
7400. 74 HOO, 74 Loo. 74LSOO, 74500
74 HO l
7403, 74L03, 74 LS03,74S03
7408, 74 LS08
7409,74LS09
7426
7432,74LS32
7438. 74LS38
7486. 74LS86, 74586
74132,74S132
74136,74 LS1 36

inadverte nt applicat ion of
input logic levels prior to
app lication of Vee to the
OUT, si nce the input logic
levels are th emselves derived
fro m the same +5 V line.
With 53 in the SETU P posi
tion, all input, output, and
Vee. lines to the OUT socket
are returned to ground. An
optional 0-100 milliammeter
can be inserted in the Vee
line to the OUT to mon itor
the current required , or the
Vee line can be run to a
closed-circ uit 3-way jack, to
permit external monitoring
with your VOM.

,.. 2_

7-Segment Decoder-Driver
Specia l provisions have

been included on the logic
printed circuit board to allow
the popular SN7447A 7·
segment decoder-driver to be

Output logic states of the
OUT are led from the switch
ma trix , through a hex
CMOS ·to-TTL buffer, to
individual LED drivers for
display. A high ou tput logic
level (logic 1) from the OUT
lights the LE D, and a low
output logic level (logic 0) is
indicated by an unlit LED.
Unused output LEO indica
tors remain unlit.

Dur ing setu p, 54 is placed
into either the OC or TP
p osi ti on, depe nding o n
whether the OUT is of the
open-collector or totem-pole
output variety. This acti on
connects or disconnects a
pull-up resist or to each logic
o utput pin of the OUT . The
pull-up resistors are req uired
o nly for open-collector ICs,
since the output transi stor
c o ll e ctor is uncommitted
(Fig. 4 ) for high-voltage or
hi gh -current applications,
whereas the totem-pole
output transistor collector is
con nected in ternally to
another transist or (Fig. 5) to
provide direct TT L ou tp ut
levels witho ut the require
ment for an external pull -up
resistor.

Table 3. Truth table notation.

Power Supply
A conventional full-wave

rect ifier bridge (06-09) and a
+5 V regulator (U5) are in
cluded to power all logic
circuitry, as well as the OUT.
A separate +9 V{+12 V dc
input jack may be install ed
by those desiring complete
portab ility. The external
batt ery supply voltage is
dropped to about +8 V by
0 1-04, to reduce the voltage
drop across and. hence. the
amount of heat dissipat ed by
U5. The diodes also provide
battery polarity protection.
The +5 V supply line powers
the OUT and the tester cir
cu it ry o nly whcn 53 is in the
T EST posit ion; this preven ts

a- Off
. " a n
J - aff~n~ff
, - Up (S tead y I
, - Down (Slead y l
X " uo o r Down tnoo'r cer et
J - Release
1 . Dep ress

organization, shown in Fig. 2,
was painstakingly selected to
allow the maximum number
of ICs to be tes ted with a
convenient number of DIP
switches. If desired, addi
tional DIP switches can be
added to increase the number
of matrix c r os spot n rs
interconnected , consistent
with the panel space avail
able. Although it is apparent
that many matrix crosspol nts
are not provided an inter
connect ion by o ne of the
switches, with on ly a very
few except ions, all inpu t and
o utput logic lines for the ICs
listed in Table 1 are testable
with thi s matrix arrangement.
For those ICs having more
than 6 input or out put lines
{c .g., an 8-bil multiplexer),
the DIP swi tch matrix can
easily be reprogrammed to
test those logic lines not
tested with a single DIP
switch setup .

Input logic signals to the
DUT arc generated by de
pressi ng t he correct combina
t ion of push-butto n switches,
in conformance with the logic
input requirements specified
in the truth table - up = logic
1, down = logic O. In addi
tion , an internal clock can be
supplied as a logic input
signal for input #1 , and fed
th ro ugh the switch matrix to
the selected input pin o f the
OUT. Three dock speeds
have been incorporated - a
slo w speed (1 Hz ) for mon
itoring latching operations, a
medium speed (3 HL) for
toggling most gates, and a
high speed (10 Hz] for cloc k
ing multi-bit counters, shift
registers, etc.

The +5 V Vee (Vee and
Vdd roc CMOS), GND, and
other input signal lines are
also co nnected to the proper
pins of the OUT , vi a the
switch mat rix . Moncstable
multivlbrators [e.g., 74 12 1,
84122, 74 123) require timi ng
resistors and capacitors for
proper operation ; these a re
R23, C8, R24 , and C9 in Fig.
3, and have been selected to
give approximate ly a !-S-l
second lo w-high-low indica
tion at the respect ive output
monitor.



Fig. 10. Expanded views of m atrix, 57, 54, and ll-l3.
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be used, if desired.
A significant measure of

fl exibil ity can be added to
the tester by using an IC clip
and ribbo n cab le which con
nects to J3. This perm its very
rap id testing of many ICs of
t he same type, and also
greatly extends the lifet ime
of J3. Either 14- or 16-pin
ICs can be tested direct ly,
since the D!P switch matrix
programmi ng accounts for
pinout differences as lo ng as
pin 1 of the IC clip lead (or
J3) is always co nnected to
pin 1 of the 14-- o r 16-pin
DUT when testi ng.

Operation of the IC Tester

Due to the wi de variety of
IC functional pinouts, it is
necessary to set up the DIP
switch matrix to interconnect
the input /output signal lines
to the proper IC pins for each
different funct ional pinout,
b u t not ne cessarily for
each different IC. For ex
ample, Fig. 6 shows a sample
truth table page, which can
be used for testi ng many IC
types. There are four related
parts to each page - the
listing of ICs testable by the
matrix setti ngs on that page,
the matrix sett ings, the t ruth
table, and, for easy reference,
the pinout configuration for
each IC listed on that page.

To t est an IC (e.g.,
SN74 LS08Nl. the switch
matrix and other required
panel controls should be
properly set before inserting

• • •, - , ,-~, ' - ,, , / 0" • ;0-
J3 I J2 I " \ , _} I
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Fig. 9. Front panel interior parts placement. "See Fig. 10.
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CF .1B

J 3

is wired (wire-wrap or point
to-point) prior to installatio n,
to reduce interconnection
time requ ired between it, the
main logic board (PCB-l) ,
and the pan el contro ls . The
use of Ie sockets on PCB-2
per mits the DIP swi tc hes to
be removed temporarily for
othe r uses, if desired. PCB·'
is laid out to accept Ie
sockets for each [C, although
the use of sockets is not
man datory. Ribbon cable is
used to interconnect the
PCBs and co ntrols, although a
com bination of wire-wrap
and poin t-to-poi nt wi ring can
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layo ut requirements of the
panel cont rols. The ent ire
logic circuitry, shown in Fig.
3, includi ng the power trans
former, is implemented on a
single PC board , and the DIP
switch matrix is o n a seco nd
PC board. Thus, t here are no
components external to t he
PC boards except the
required controls, LEDs,
jacks, an d swi tches. The
switch matri x board (PCB-2)

Fig. 8. Rear panel.
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Fig. 7. Front panel.

Construct ion

The LMB 007-7 46 slo ping
panel cabine t, shown in the
pho t o graph , was selected
since it is both attract ive and
conforms to the physical

display to cycle through all
numerals 0-9 continuously.
Addit ionally, the "all seg
ments on" and "a ll segme nts
off" tests can be performed
on the 7447A under test.
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Fig. 11. PCB·' purls placement.

"R OQ "~"~I"~"~'"~
the OUT into )3. 53 is first
put into the SETUP position,
54 is set to ei ther OC or TP,
and the DIP switch matrix is
programmed. 53 is then
placed to TEST. and the
o perations called for in the

input por t ion of th e tru th
tab le are then performed.
Each gate output is moni
tored separately o n (in t his
case) output LED indicators
1-4. If three out puts agree
with the truth tables and the

fou rth does not, the p ino ut
d iagram will te ll you how
that gate is being tested by
which inp uts. You may want
to remove the pins to and
fro m th e defective gate and
use the three functio nal gates

later in another application.
To prevent the possibil ity

o f damage to the IC und er
test, return 53 to the SETU P
positio n prior to removi ng
the IC from th e test socket or
IC clip . No other precautions
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Fig. 12. DIP clip ribbon cable connections.

2Kenneth H. Letner, " TT L IC
Tester,", Ham Radio , August,
1976. p . 66.

J Siias Smith , " A TTL Tester,"
73. October. 1976. p. 10 .

4 J . S. Worthington, " A Simple
TTL Test Panel; ' OST. Decem
be r, 1976 , p . 25.
' L . " Cucmoa Mattera, omponent
Reliabil ity. Part I; ' Elecrronics,
October 2, 1975, o. 91.
PCBs for this tester. along with
co m p re h e nsilll! esseo-brv a nd
o p e ra ti n g i nstructions. truth
tables, and matr ix $I!!t ings , are
ava ilable for $15 oostoa-d (US
and Canadal from HFB Enter
prises. PO Box 667, Herndon VA
22070.

References
I Richard McMahon, " Ide nt ify
Those Unmarked ICs; ' 73,
December, 1973 , p . 73.

casi ng cracks, and test the m
o n the tester. My experience
has been that only about
1·2% of th e ICs tha t tested
good before the baking
process failed the post-bake
in testing; these were the
" failu re-prone" ICs , which
probably would have failed
later in the o perat ing circuit
and required troubleshoot ing
o f the circuit , -

0.01 uF {25 V d isc
0. 1 uF125Vdisc
1 uF/l0V axial
2 uF / 10 V axial
5 uF / 10 V ax ial
100 uF fl0 V rad ial
.005 uFfl kV d isc
2200 uF / 15 V axial
l N4001
NE·2
16 pill panel m ount socket
RCA phono jack
0 -100 mA meter
Red LED
Green LEO
100 Ohm , Yo W
330 Ohm, Y. W
1kOhm. %W
3 .9k Ohm. Y. W
27k Oh m , % W
47k Ohm, Yo W
56k Ohm, % W
l OOk Ohm , %W
ICefectro E2-168 or equ ivalent l 4P3T rot . stuw.
(Archer 2 75-3 25 or equivalent ] SPOT on-ott-on
switch
IArcher 275-1546 or equ ivalent) OPOT en-en
switch
tcateet-c E2·169 or equivaientl6POT ro t. nsh.
. W.
(Archer 275-1547 Of equivalent) $PST MC NO
PB sw.
IArchar 275-6 11 or equivalent! $PST on-ot t
rock sw.
(Archer 273-1384)- ' 6.3 V @3OOmAtraIlS·
former

Ul SN7406N
U2 C04010AE
U3 NE555V
U4 - SN7490AN
U5 LM-309H (7805 is an acceptable subst itut ion)
SPST D IP rocker, 16 pin 112 required)(Grayhili 76808 or equ ivalent)
16 -pin wire.wrap IC sockets (13 requi red) (1')
16 -pin low profile IC socket (1 -)
t d -pin Iow profile IC sockets (2 ')
8-pi n low prof ile IC socket (1 - )
161'in DIP clip (Pomona 3916 or equ ivalent)
7-segment display (OpeO!! SLA·l or equiv.) (1')
Miscellaneous :
LMB 007 ·746 sloping panel cabinet
Ribbon cable IS o r 16 conductor!
Ac line cord
Knobs
Hardware
Term . strip cinch CJ2oo5
Mm. 3Y.. mm 3·way elosed-citcuit jac k ICafectro F2·844 or equivalentl 

" optio nal
""PCB laid out to accept physical size of transformer listed

T1

511

54

S5-SlO

53

Parts List

C3
C2
C7
C,
C6
C4,CS ,C9
C10,Cl1

C'
01 -09 (5 - 1

"J 1-J3 (2 "1,..
M' ·
LEO 1·6
LED 7
R22
Rl-R6, R32-R38
ROO
R 14-R 19, R26-R31
R23, R24
R21, R25
R7
RS-R13
51
52

found which are initially
defective or which are prone
to failure during the infant
mortality period of use (first
48 hours under power). The
percentage defective may
vary widely between IC types
of the same fam ily; for in
stance, combi ned initial and
infant mortality has been
found to be as low as 1 in
200 for the SN7400N, and as
high as 1 in 15 for the
SN7473N , for the "prime
quality" lots tested.

In orde r to ensure that the
ICs used in your projects are
good, and will remain good
for many years, the easy
bake-in and testing sequences
which fo llow are stro ngly
recom mended, parti cul arly if
IC soc kets are not used in
your projects. These pro
cedures, while not abso lutely
foo lproof, can iden tify u p to
95% of the faulty or fau lt
prone ICs for 90% of the
common failure modes. ICs
passing these tests have a very
high probabi lity of a useful
lifetime in excess of 20 years,
if not subseq uently
subjected to undue electrical
or physical stress. S

The procedure is accom
pl ished b y temperature
stressi ng the IC, and then
testing its static operation in
the tester described. Place the
ICs to be tested on a cookie
sheet , and bake them in your
oven for 15 minutes at 250°F
(120°C); rem ove and place in
the coldest freezer you have
for 15 minutes ; rebake and
refreeze a second, third, and
fourth t ime. Finally, bake
the ICs at 250°F for 48
hours . After they cool,
visually inspect each for

IC-Q<: (Quality Control)

The procedures outlined
above will test an IC to deter
mine if it is working now, but
cannot guarantee that the IC
will not fail 10 minutes from
now. Digital ICs are fairly
well standardized and spot
sample tested prior to ship
ment by most manufac
turers. However, even In

"prime quality" lots, a
certain percentage may be

are necessary to use the tester
for CMOS or TIL ICs, except
for proper IC handling pro
cedures and ensuring that pin
1 of the IC is always con
nected to pin 1 of )3 .

A very fl exible property of
this IC tester is that, if
equipped with the ribbon
cable and IC clip , in-circuit
monitoring of up to six logic
li nes of an operating lC can
be done. The only precau
tions necessary for this type
of operat ion arc to ensure a
common ground between the
IC tester and monitored IC,
to remove all Vee and logic
input lines from the tester
(by open ing the app ropriate
DIP switches in the matrix ),
and to place S4 in th e TP
position. The six output LED
monitors, however, can be
connected, as desired , by the
DIP switch mat rix to mo nitor
eit her input or o utput li nes
o n the IC. The IC teste r uses
a CMOS-to-TI L hex buffer in
the output monitoring
circuit ; therefore, loading of
the moni tored IC, whether
TTL or CMOS, is not a prob
lem, since the typical buffer
gate input cu rrent of 10 pA;s
low enough to not alter th e
fan-out o f the monitored IC.
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ACCESSORIES
o Rill l RUltt ARK·2 6 lib 2·M Base An tenna UU5
o L'.~IIa/. 2-M and &-M Trunk Antenna S2!.95

o PS·l Regulated AC Power Supply for use with all
makes of transceivers 14 V[)C.7 all\ll ._ . . ._$U .!5

and the following StJlh~ crystJls
@ $4.50 each .._.
NII·sb••a'" crystals
@ $6.50 each, __ $, _

ACCESSORIES FOR GTX·1 and GTX..1T
o PSI·ll Optional Nicad battery pack . S2!.!5

o PS·2 C1tarHer for GTX·lm battery pa c~ .._.__ $3U5

o CLt ·1 leather carrying case . S12.55

GTX-1T

GTX-800

6 channels, 3.0 walls, 2
meier f ill handheld.

GTX-12/12
12 tunsmil ,nd 12 rece;"
thsnnels, illllependenl ly
s. ilchable. 25 watts oul~ut

~ o.er, 144-148 /Il flr.

800 channels, 25 .atts, 144·
148 MHr.

G3

o Personal Check

.141 Kinllun Bri¥!
Inllianapolis, IN 46226
P ~ue ·i l I~ers ucntd
3111546·111 1

=====--..... 0 534995

Address Cily _

Slale " l ,p

,,~ -----------------

Payment by:
o Certilied Check/Money Order
o C.O.D. Include 20'" down

Note, Orders accompanied by persona l checks will require atlout
two w~ks to pi"oceS$.
20'" down payment encsesee. Charge balance to:

o BankAmerieard • Expire" _

o Ma~ler Charge • E_p i re" _

And, Gcnavc is still offering the GTX.IT,
a six channel, 3 walt handheld transceiver at
a modest price.

The excmng. new GTX-4. an economy
priced hand held communications transceiver
with the quality and dependability you get
only from Gennvc-c-at a low, low price.

The GTX-12112, a 144 channel, 25 watt
transceiver.

The GTX-SOO, a fully synthesized unit with
800 possible channels and 25 watts.

You know all Genavc gear is American
made--carefully handcrafted under the strict
est qua lity control conditions in a facility
inspected by an agency of the federal govern
ment for the production of precision aircraft
navigation and communicat ions eq uipment.

And, all Genave amateur transceivers are
an unprecedented value because you order
direct, elim inating middleman profi ts!

NEW! In Handhelds!
NEW! In Synthesized Gear!

Order Jou rs today. Fill out the order for m
below or bette r yet, ca ll toll free 1-800-428
9285, today.

(That's 800 Channels!)

NEW! For 1978! 11.--------0;:;---'GTX-4 PR ICE
I . VHF hip bJn~ chJnllels INCLUDES:
I . POWfr outpllt " 1.5_ ...... Carrying Case

",inimYIIII . Weips ulll!tr l Ibs.; , Antenna

I t OlllllKt 8x2~d\ll Hikad Batteries

I
. LOllI blUelY lif e Battery Charger
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On A $9 Calculator

Negative Numbers

house. After buyin g one, I
foun d that doing any math
involving negative numbers
was difficult, as there was no
convenient way to enter a
negative number from the
keyboard. The only excuse
for this was, " What do you
want for 9 bucks?"

Th is inconve nience re
mained until the other night,
when out of sheer curiosity I
opened up the case of the
calculator. My attention was
ca ught by the keyboard
arrangement, as the buttons
and the rest of the keyboard
are not all one unit. The
plastic buttons are separate
and press down to close con
tacts on a sealed pad. The
contacts in the pad are visible
as disk shaped out lines. On
close inspection, it appeared
that there was one more disk
contact in the pad than the
number of plastic buttons
cou ld account for. This set of
contacts is normally situated
right under the gap in the
keyboard which is between
the "clear" and "%" keys.
Fig. 1 points to these areas on
the keyboard and contact
pad.

It tu rns out that this extra
set of contacts is for a change
of sign key. When depresse d,
it will put a negative sign, or
take it away from, in front of
any number about to be
keyed into the display or
already on it. When any
number is made negative (or
positive) in this way, it will
behave in any calculations as
a ne ga t ive (or positive)
number should, with the
answer on the display being
ap pro pr iately positive or
negative. No regular functions
of the calcu lator are altered.

Any sort of button assem
bly can be improv ise d and
mounted in the gap on the
keyboard to be able to push
on the set of contacts in the
pad. The calculator is muc h
more versatile this way,
although you may not wish
to add the button until the
warranty has expired. But
even so, this makes a cheap,
handy little calcu lator even
handier. •

•

ments TI-1200, very good for
basic math , and at $9 I
thought it would be a handy
thing to have around the

sunk , most people have found
an excuse to buy one by now.
One such reasonably-priced
calculator is the Texas lnst ru-

Fig. 1.

W ith the proliferat ion
of calculators on the

market, coupled with the low
prices to which they have

Mark T. Smith WB6IXT{7
Dept . of Bioengineering
Universi ty of Utah
Salt Lake City UT 84112
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GTX·20OT
(incl. 146.94 MHz)

• Booming 25 watts output power
@ 14v DC input

• Separate controls for lndependent trans
mit and receive frequency selection

• Switch lor lock-in 01 pre-selected fre
quency pairs allows cne-kncb operation

• Supersensitive dual-gate MOS FET in
receiver head end

• Backlighted for night operation
• Factory-installed, front panel mount 12

digit, alpha-numeric tone encoder $24995

Features Like These .Make Genave
The F.M Transceiver For Yon!

The GTX-200T is on ly one of the superior 2-meter
transceivers in Genave's complete li ne of American
made amateur radios.

All Genave gear is carefully handcrafted under the
stric test quality contro l conditions in a facility in
spected and approved by an agency of the federal
government for the product ion of precision aircraft
navigat ion and communication equipment

Each Genave unit has 10.7 MHz f irst IF and 455
KHz second IF filters for high selectivity, With RF out
put stages VSWR protected. In addition. Genave
un its are unusually lightweight, with fuily transis
torized integrated ci rcu it ry .

Standard features include netting t rimmers for each
transmit crystal and single ci rcuit board designs
wh ich permit easy modifications.

And. all Genave amateur FM transceivers are an
unprecedented value because you o rder facto ry
direct eliminating middlemen profits!

So, take a good look at the GTX·200T and other
Genave amateur gear. Then fili out the coupon be
low-better yet , call collect : 317 + 546-7959, today!

GTX·1T

0 534995

Hand·held, 2 meter FM. 6 channel,
3.0 wam . GTX-lT wL1 h facto,y in
stauee lone encccer.

GTX·10S
2 meter FM. 10 channe ls.
10 watts (Xt als not In.
cluded)

o 514995

GTX·200T
2 met er FM. 100 channel
combi naf ens, factory·i nstalled
I ront panel moun t 12 dilit al·
~ ha-numer i c t one encoder.

GTX·200
2 mete r FM, 100 Channel
combinations, 25 watts (lnc l.
146.94 MHz)

o 519995

GTX·2
2 meter FM, 10 ch, "nels. 25
watt s with pushbuttM f reQu en.
cy se lector (incl. 146,S4 MHz)

o 518995

r--------------------------------------
GTX-1

0 524995

4141 l il CIIIU Drift
IldimPDlis, IN 45226
Phae-i l Irders Jtcept,.
311/545·1 111

Add $4 per radio for Shippin• • Handlin, & Cryst al /\etl int:

ACCESSORIES

,,~-----------------

Address City _

Payment by,
o Certi fied Chec k / Money Order 0 Personal Chec k
o C,O.D. Include 20% down

Note: Orders accompan ied by personal checks will requi re about
two weeks to process.
20% down payment enclosed. Charge ba lance to:

o BankAmerica rd # Exp i res _

o Master Cha rge # Expires _

o In terbank II Exp i re'. _

IN residents add 4% sales tax : •• _

All orders sh ipped post ·paid with in cont inental U.S.

o RilCI Ru cer ARU 6 db 2·MBase Antenna nU5
o Lalll~da/4 2·Mand 6-M Trunk Antenna .. $2U5
o TE-. Tene Encoder Pad ... .....__ ...._ $59.95
o TE·II Tone Encoder Pad $29.95
o P5·1 Regulated AC Power Supply fer use wittl all

makes of transceivers 14 VDC·7 amp ... ..__..._ S69.95
and the following standard crystals
@$4,SO each. ... .. .. ..... .. .. .. ....... $, _

Non·standanl crystals
@ $6.50 each. I' _

ACCESSORIES FOR GTX·1 and GTX·1T
o PSI-lB Optional Nicad battery pack __ .._$29.95
o P5-2 Charger for GTU m battery pack $39.95

o CLe-l Leather carrying case __ $12.95
o TE-III Tone Encoder (for use with GTX-l) _ $49.95

'----- ------ - - - - / 03

---------------------------------------~
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Think You

Understand SSB?

-- after this, you should!

This popular amateur transmitter uses tubes all the way through, rather than solid state.
Nonetheless; It serves os on excellent example of on SSE transmitter using the filter method to
generate on SSB si~,ol. Although presently superseded by solid state units, this model is still
quite popular, and brings a good price at hamfests and in the want ads. (Photo courtesy of
Heathkit.)
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w. Edmund Hood W2FEZ
116 w. Park SI.
Albion NY 1441 1

S uppressed earne r, single
sideba n d t ransm ission

has so com plete ly overt aken
ama teu r radio te lephony on
the lower frequency bands
that AM signal s arc a rarit y.
In fact, many stations aren' t
even equipped to tunc in an

AM signal. The advantages of
single sideband arc well worth
the trouble of acqu iring the
mo re precise and complex
equipmen t neede d to produce
and properly receive these
signa ls. It docs, howeve r,
burden the Novice with

havin g to lea rn mu ch more
today th an he might have
needed twen ty years ago, in
o rder to reach an average
level of understanding in t he
communication s art.

When voice modul ati on of
a radi o si gnal was firs t
accomplished, it was bel ieved
that the level of t he signal
was mod ulated , or cause d to
vary , at a ra te correspon ding
to the frequency an d ampli
tude of t he voice. By the late
t wenties or early thir ties, this
had been disproven, alt hough
the theory continued to be
taught for many years after
ward and the term "ampli
t ude modulation" persists to
t his day. (See Fig. 1.)

The technique for produc
ing an amplitude-modulated
signal results in the complex
waveform of a carrier and
sidebands of which we now
know an AM signal is com
posed. when we dissect an
AM signal and examine it
component by component,
we discover that the carrier
remains constant in its level.
We also find that a narrow
band of spectrum above and
below the carrier frequency is
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producing the carrier and half
of it pro ducing the two side
bands (one quarter o f the
power to each sideband).
Now the carrier doesn't do
anyth ing, except help the
receiver de modulate the
signal. If we get rid of it, we
have twice as much power
available to transmit the si de
bands , which contain a ll the
info rmat ion in the signal.
Now, if we get rid of one of
the side ban ds, there is that

Lo w ER
S IOEe A ~O

receiver must be very stable
and must have an oscillator to
gene rate the carrier. In by
gone years, this fea ture only
existed in the more expensi ve
shortwave receivers. The
advantages great ly outweigh
th is one d isa dvantage.

When an AM signa l is
transm itte d, th e overall signal
wou ld cover a portion of the
spec t rum 6 kHz or more
wide. The t ransmitter power
would be divided, half of it

r

AuO 'O WAVEf OR..

II

P A OUT PU T

AUOIO OU TP U T • •

Fig. 1. Here is a typical means of amplitude modulation (upper left). The audio waveform
(lower left) is imposed in series with the transmitter's output. Audio power must equal rf
power. The wavetorm at the upper right resulted. It looks as if the amplitude of the rf really
~as being modulated. A closer analysis, at lower righ t, proved that the carrier remained
constant, while sidebands, representing the audio, appeared above and below the carrier.
Sidebands each represent 25% of the transmitter's power, for a total of 50%.

We can also el iminate
eithe r one of the sidebands
and sti ll recover the 1 kHz
tone. Whether we eliminate
the upper or the lower is
sim ply a matter of prefe r
ence. If, instead o f the 1 k Hz
tone, we were using sidebands
r epresenti ng the complex
waveform of the human
voice, we can, just as long as
we insert a carrier at the
correct frequ ency in the
receiver, recover th e voice.
This has two big advantages
over an AM signal, and just
one small disa dvantage. The
di s advantage is that the

C ARRIER

occupied by a rather co mp lex
pair of signals resul t ing from
t he co mbinat ion of the
carr ier with the voice.

When any two signa ls are
combined in a nonlinea r
device , the output of the
device usually contains the
original two signa ls and two
new sign als, whose fre 
quencies are th e sum and the
difference of the frequencies
of the original two signals.
For exa mple, if we take a
signal at 3.9 MH z an d com
bine it with a 1 kHz signal,
we obta in the origi na l two
signals plus a signal at 3.901
MHz, resu lting from the
add ition of 3.9 MHz and 1
kHz; we also find a signal at
3.899 MHz, resu lt ing from
the subtraction of the 3.9
MHz and 1 kHz signals. If we
were to attempt to radiate
these signals, the 1 kHz
would not, of course, rad iate,
but the ot her three would.
We wou ld have a 3.9 MHz
carrier and a sideband at 1
kHz above an d below it. Th is
is an AM signal of a 1 kHz
tone.

Now, suppose th e carr ier
were eliminated and just the
two sidebands transmitted . If
we were to insert a carrier at
the receiver, it wou ld com
bine with th e 3.899 MHz and
3.90 1 MHz signals to repro
duce the 1 kHz tone. The
carrier, then, is not really
neede d to recover the 1 k Hz
tone . (See Fig. 2.)

CARRIER
1~0% or POI'IER I

S' OEBAND " ' ....,

CARRIER
(00' .... Of POw ER ,

,n AS " UC"
SP ECTR U.. 5PAC(

Fig. 2. Instead of transmitting the carrier and both sidebands
(upper left), you transmit a single sideband (lower left). A t the
receiver, you insert a carrier (right), which allows you to
demodulate the signal.

Here is a commercial parallel to the amateur transceiver. It
averages about 150 Watts PEP, and has a frequency accuracy
of better than 1 part per million, if carefully tuned. It is much
more complicated than an amateur unit, since each channel is
pretuned. A ten-channel duplex unit has over 150 adjustments
in the alignment procedure. (Photo courtesy of Scienti fic
Radio Systems.)
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Fig. 3. This PC board is the heart of the commercial 558 transceiver. Note the location of the
different circuits, as shown on the diagram. It is, in fact, a complete SSE exciter in itself, except
for the oscillators and the final conversion. This board alone retails for several hundred dollars.
(Photo by W2FEZ, with permission from Scientific Radio Systems.)
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sampl ing here. A balanced
modu lator, incidentally, is
also often used in a receiver
to mix the incoming signal
with that of the local cscft
lator to produce the i-f signal.

Here is one of the easier to
understand balanced modu la
tor circuits. (Sec Fig. 5.) Note
that the audio is fed to the
two transistors in a push-pull
arrangement. The carrier,
however, is fed to the transis
tors in parallel. At the out
put, the carrier is of the same
amplitude and polarity at
opposite ends of the winding.
Thus it cancels itself out,
leaving only the two side
bands. Any small amount of
carrier that gets by, due to
unequal characteristics of the
transistors, is eliminated by
adjusting the balancing
potentiometer.

T he four-diode ring
modulator circuit needs no
balancing potentiometer, so
long as the diodes are well
matched in their charac ter
istics. (Sec Fig. 6.) Ih opera
tion is a bit more difficul t to
explain, but it operates by
being thrown in and out of
balance by the audio signal. It
enjoys its greatest popularity
as a radio frequency mixer
circuit. The two transfor mers
are broadband torotds, and ,
in receivers employing this
circuit, they arc small enough
to fit on your fingernail.

The two-diode balanced
modulator is an easy one to
make and often represent s
t he best compromise in
simplicity and efficiency.
(Sec Fig. 7.) Any of the
above circuits have carrier
suppression of 50 dB or
better, when properly built
and balanced. They are not,
by any means, the only
balanced modulator circuits
in use, but are representative
of a very wide variety.

A balanced modulator,
whichever circuit is used,
produces the two sidebands
characteristic of an AM
signal, but no carrier. This
brings us halfway to our goal.
Now we must eliminate one
of the sidebands. This is done
with a very selective filter,
hence the name "filter

S MET ER
LIMIT

-•

of single sideband generation
is called the filter method,
and it is this method that I
will cover in detail. (See Fig.
4.)

The heart of any single
sideband transmitter is a
device called a balanced
modulator. There are a wide
variety of balanced modula
tor circuits available, some
more complex than others,
and each one is somebodv's
favorite. While I don't wish to
push one type over the
others, I will only cover a

Rev AUDIO
LEV EL

CARRIER PRODUCT
BALAN CE DETECTOR

I 00
IBALAN CED

MODULATOR '" AM a5 ME TER
ZERO SET DE TEC TOR

n

RECE IVE IF

picked up by the receiver.
A suppressed carrier, single

sideband signal can be pro
duced by several methods,
and most of them produce an
equally good end product. It
ls there, however, that the
comparison ends. The phasing
method of generating a single
sideband signal is so complex
that it is seldom used. In fact,
I've only seen one amateur rig
using this method, and that
was produced ten or fifteen
years ago by Heathkit.

The most popular method

PP C +
CARRI ER CONTR OL

RCV AUD IO
OUT PU T

4 DIODE
BALANCE D M IXER

o
0000
o

AM FILTER

much more power avai lable
for the other one. Because of
the com plex waveform of the
sidebands, we only have the
effect of two to three t imes
the effec tive power in the
signal, rat her than four, as we
might have expected.

Then there's the narrower
bandwidth . A single sideband
signal occupies less than half
the spectrum space available
to an equivalent AM signal.
This makes room for more
stations and reduces the
amount of atmospheric noise

-e-\:V

MECHANICAL FILTER
r ( SSB ONLY )

00
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time we mix and use the
difference fre quency, rather
than the sum , the sidebands
invert. That is, the upper side
band wou ld become a lower
one and vice versa. It 's okay
to do it this way, as long as
we a re aware o f this
phen omenon.

Once we have the signal
converted to the proper fre
quency, all we have to do is
amplify it to the desired
power level. Here again, we
have to be carefu l what kind
of amplifier we use. Ampli 
fiers are classed according to
the way the grid of the tube
or the base of the t ranslstor is
biased. The most eff icient of
the radio frequency power
amplifiers is biased as class C.
This means that the voltage
on the grid or the base is set
so that current flows o nly
during the peaks of inpu t
voltage. This is all right for
CW operat ion , but wou ldn't
work very well with a single
sideband signal due to the
distortion that wou ld occur.

A class B amplifier is
biased so that current fl ows
only during the positive half
of the input cycle.

A class A amplifier is
biased so that current fl ows
at all times. It is th e lea..t
effic ien t, bu t produces the
leas t amount of harmonic
distortion . Amplifiers biased
at class A, class B, or in
between are known as linea r
am plifiers, and this is t he
only kind that can be used

LO.. ·. ~ E O"UlCy S'G~ AL
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method." Two kind.. o f filte r'>
enjoy great popularity in this
applica t ion. One is made
u..ing quartz crystals of the
proper fr equencies, con
nected in a lattice o r ..imilar
arrangement. (See Fig. 8.)
The other consists of two
magnetic transducers, and a
nu m ber o f mechanicall y
resonant di scs. Mechanical
filters, generall y made by
Collins, are more popular in
com mercial sy..terns and in
the more expensive amateur
transmitters.

Wh ichever type of fi lle r is
used, it must pas.. a band of
frequencie.. about 3 kHz wide
and mu..t reject all fre
quencies outside that band,
with a very high amoun t of
attenuation. (See Fig. 9 .)

The frequency of the radio
frequ ency signal fed into the
bal an ced modu lator is
selected to be just outside the
passband of the filler. The
fi ller passes the desired side'
band almost without 10ss and
eliminates the other sideband
and any residual carrier. The
select ion of either the upper
or the lower sldcband is
accomplished by changi ng the
carrier frequency fro m one
side of the fil ter passband to
the o ther.

Single sideband signals are
usually generated at a fair ly
low frequency and then con
verted to the desired fre
quency. This is accomplisbed
by mixing the low frequency
signals with o ne of a higher
frequency and then tuning
out the unwanted products.
In one brand of commercial
unit , for example, the ..ignal
is origi nally generated in the
neighborh ood of 455 kHz
and then mixed with a signal
close to 1955 kl-lz . This
results in a signal at 1500 kHz
and another at 2410 kHz.
The 1500 kHz signal is
selected and the o ther reo
jected by the tuned circuits.
Th i....ignal is ampl ifi ed and
then mixed with a still higher
frequency . If, fo r example,
we wanted the final product
at 3.9 MHz, we cou ld o btai n
it by combining the 1.5 MHz
signal with a 5.4 MHz si gnal.
We can note here that, each
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Fig. 9. Typical mechanical filter passband.

which sideband to use. A
little practice, and the Novice
should very quickly be join
ing us after he gets that Gen
eral ticket. This article hasn't
covered the entire extent of
single sideband operation, but
I hope that it has, at least,
helped to get the beginner
over the hump. -
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the receiver. Do th is after
having first tuned the receiver
to the desired signal.

Upper sideband is gen
erally preferred on twenty
meters and above, while
lower sideband is commonly
used for forty and below.
Other than custom, however,
there is no rule dictating

of the pi tch control or the
CW oscillator.

The conversion fea tures of
a single sideband transmitter
make transceiver design the
most economical way to go,
though not necessarily the
most versatile. The carrier
oscillator continues to oper
ate in the receive mode,
thereby enabling demodula
tion of the signal, and, since
the same conversion osci lla
tors are used in both modes,
transmit an d receive fre
quencies arc automatically
locked together .

When operating si ngle side
band with separate trans
m itter and receiver, you
should remember that very
careful tuning is essential.
Some transmitters include a
feature that produces just
enough carrier to enable
spotting the frequency on the
receiver. With others, you
may have to speak into the
microphone while fine-tuning
the vfo (in the spot mode,
not in transmit, please) until
the voice sounds natural in

Fig. 8. Basic crystal lattice
filter circuit.

when the inpu t signal is
already modu lated.

The features just described
represent the characteristics
common to all single side
band transm itters. If you
understand them, you are
more than halfway to a gen
era l un derstanding of the
mode. Receivers designed for
signa ls of th is typ e di ffer
from conventional receivers
on ly in that they arc more
select ive than their ancesto rs,
and the detector circuit,
instead of being a simple
diode, is a balanced mixer.
This enables the most effi
cient demodulation of the
signal. Older receivers can
receive single sideband ..ignals
as long as they have a CW
oscillator. It just requires
careful tuning and adjustment

I

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
$ $

~ UWasyerbespriz?JJ ~
$ $
$ OK, so you want to save money - can't blame you lor that! S
$ $
$ After you have called the 800 numbers, got your "best price," sent your money - what do $
$ you get? A box. Suppose it doesn 't work? (Murphys' law). Ship it back (at your own ex- $
$ pense)and wai t. Or - two weeks after the warranty expires - so goes the rig ... what todo? $
$ And since you got that great discount how much attention will you get? Rotsaruck fella! $
$ Today's amateur equipment is far more sophisticated than that of even a few years ago, $

and it's getting more so every day. Service becomes an important issue. At CFP we have
$$ decided to o ffer you an alternative: If you are wiJling to pay the regular tist price on any $$

Drake or Yaesu product, CFP wUl provide an addWonal 90 days of warranty protection.
$ This warranty wUl be identical with the normal warranty with the exception that we wUl $
$ pay all charges including shipping both ways ! $
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$ ensure gett ing what you want - fine . $
$ Because we are amateurs and concerned about the issues, we limit our transmitter and $
$ amplifier sales to licensed amateurs (a license photocopy will do). $
$ Amateur radi o is a great service and a greater hobby - lets keep it that way! $
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don't let
the low

price fool
you...

L
the Tempo ONE is much more

than just an inexpensive transceiver
The Tempo ONE is a highly reliable , excellent quality
HF transceiver. It has proven it self in worldwide use by
thousands of General and Advanced Class amateurs for
more than s ix years . And now under the new FCC
regulations the Tempo ONE has become the ideal
rig for the Novice and Technician Class also. Study its
specifications . talk to any of the thousands of owners .
compare the Tempo ONE with other transceivers . .. and
we know you can 't beat the price . We 're s u re the
Tempo ONE will prove itself to be the " v a lue leader"
for you also.

Frequency Stability: less than 100 cycles after warm-up.
and less than 100 cycles for plus or minus 10% lin e voltage change.
Input Power: 300 watts PEP. 240 watts CW_
AF Bandw idth: 300-2700 cps
Receiver Sensitivity : 1/2 p.v input SIN I OdB
AGC: Fast attack slow decay lor SSB and CWo
Selectivity 2.3 khz. (-6 dB), 4 khz. ( -60 dB)
Image Rejection: More Ihan 50 dB.
Audio Output: 1 watt a110% distortion.
Audio Output Impedance: 8 ohms and 600 ohms
Tubes and Semiconductors : 16 tubes, IS diodes, 7 transistors
Antenna Impedance: 50-75 ohms
Carrier Suppression : -40 dB or better
Sideband Suppression: ·50 dB at 1000 CPS
Third Order Intermodulation Products: ·30 dB (PEP)

AVAILABLE AT SELECT DEALERS THROUGHOUT THE U.S.

Frequency Range: 80 through 10 meters (28.5-290 10 M , xta l suppliedl
Modes 01 Operation: sse upper and lower sideband. CW and AM.
Solid Slate VFO: Very stable Colp itts CIrcuit
Receiver Offset Tuning (Clarif ier) : Prov ides . 5 khz variation of receiver tuning
when switched ON_

TEMPO "ONE" TRANSCEIVER
AC/ONE POWER SUPPLY
DC/I·A POWER SUPPLY 12 vol ts DC
TEMPO VF/ONE External VFO

$399.00
$99.00

$120.00
$109.00

HBorlBallL
11240 W . Ol ym pic Blvd . , Lo s Ange les ,
93 1 N . Eu cl id , Anaheim . Cali f. 92801
Butle r , Mi sso uri 64730

Cal i f. 90064 21 31477-ti701
7 14 1772-9200
816 /679-3127
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Ie Timer Review

- - nanoseconds to hours

--, ~

For those of you who may
have been in the dark for t he
last five years, the 555 t imer
is a mo nolit hic integra ted
circu it, capable of mono
stab le one-shot timi ng periods
and astable freq uencies, bo th
requiring on ly a few externa l
components. As shown in
Fig. 1, th e 8-pin timer can be
internally represented by a
simplified block diagram . For
m ono stable operation, as
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2. lO

• , •
1'''914 W,,, ,
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commonly understood.

The 555 and 556 Timers

Created by H. R. Camen
zind, the 555 timer is perhaps
the best known and mos t
widely used , if no t the most
versatile. Many arti cles have
been devoted enti rely to
describing its characteristics
and applicat ions, l-5 and now
the re is even a book abo ut
it.6

Hl U 1

just about everyone is famil
iar with the popular 555 and
556 "time mac hi nes," other
lesser known timers, such as
the 554, XR-320, XR-2240,
LM 3 22, LM390 5, 7412 1,
74122, and 741 23, are not so
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Howard M. Berlin W3HB
519 Dougfield Rd., Sco nfield
Nltw;u k D E' 19713

T his ar ticle is an introduc
t ion to th e various

integrated circuit tim ers that
arc now avail able. Although

O'SCH" .<;.[

I H" !SHOLD

-vec CO~ ' ROl .OL TAGE

Fig. 1. Functional diagram and pin connections far the 555
timer. Fig. 3. 555 monostable connected for positive-going trigger

pulse with negative output pulse•
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Fig. 2. 555 monostoble connected for negative-going trigger
pulse with positive output pulse. Fig. 4. 555 astable multivibrator.
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Fig. 5. 556 dual timer.

As with the 55 5 ti mer, the
negative-going trigger pul se
width must be shorter than
t he out put pulse widt h. As
sho wn in Fig. 9, several 554
t imers may be cascade d to
give a sequential series of
output pulses. It should be
noted th at , unlike the 555
t imer, no coupling capacitors
a re req uired , since th is t imer
is edge-triggered. In add ition,
a nega t ive reset pulse simul
taneously resets all sections
of t he 554 t imer. The co ntrol
voltage pin ca n be used to
va ry t he timer 's output
period , but all sec t ions a re
affec ted simultaneously.

For astable operati on, two
sectio ns of th e timer must be

•
"' "'

--' '" , ' ," , '"
'" I" '" I"

0 '" 0

•
"l ' Ou TPuT , OUTPUT ~

.vee

lS REsET

lJ

t han R1 to obtain nearly a
50% duty cycle. Otherwise,
the duty cy cle will norma ll y
range fro m 5 1-99%.

T he 556 time r is sim ply
two independent 555 t imers
in a l q-pin pac kage, as shown
in Fig. 5.

T he 554 Monostab le Timer

The ty pe 554 timer, made
by Stgneucs," is a quad
monostabl e tim er in a 16-pin
package (Fig. 6), with each
sect ion represented by t he
f uncti onal diagram of Fig. 7.

T he ti mer is connected for
monostable o pera t io n (one
sec t ion) in Fig. 8, and the
o ut put pulse width is gi ven
by : t = RC , in seco nds.

• vcc
O'SC ~ AR G E 8

TH"ES~OlO e
CON TRO L VOLTAG e B

" ES ET B

OUTPuT B

TRI GG E" e

By exte rna lly varvmg the
control voltage (pin 5) , the
time period can then be made
independen t of the RC t iming
network."

For astable operat ion, the
555 t ime r is connected, as
shown in Fig. 4, to produce
a repetitive rectangular o ut
put, whose frequency is given
by:

T he duty cycle of t he
rectangular o ut put is the rat io
of t he ti me that the outpu t is
a t +Vcc (high) to the to tal
cycle, given by":

duty cycle ~ ~ ~ 100

_RI+RZ 00
- RI + ZRZ ~ 1 .

For the circ uit of Fig. 4,
R2 has to be much larger

O I SC~~RGf A

T ~ R E S ~O~O A

C O~ T R O L VOLTAGE A

~ f SO A

Ou TP uT A

TR ' GGER A

GROuND

shown in Fig. 2, t he ti mer is
triggered by a negative-going
pulse to give a positive o utput
pulse width, so that : t =
1.1 (RC) , in seco nds.

In addi t ion, t he 555 ti mer
may be also wired so that a
oositive-qoina tr igger pu lse
resu lts in a negative o utp ut
pulse, as shown in Fig. 3. The
above equation is st ill usee."
Th e in p u t pulse width,
whet her posit ive- or nega t ive
going, must be shorter th an
t he output pulse wid th .

T he reset pin acts as an
inhibit. When momentar ily
grou nded, the o utpu t imme
diately returns to its sta ble
state. For t he circ uit of Fig.
2, the output goes to ground,
while the output ret urns to
+Vcc for the circuit of Fig. 3.
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T' ''' ' NG A

TR IGGH A
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Fig. 9. Sequential output pulses.

Fig. 7. Internal function diagram of the 554 timer. ·vCC

,

c
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Fig. 10. 554 astable muntvtbrator.

CURIiENT B IAS II L
sO uliCE REHIlE NCE

• ,
'0'

., '0 ' •". "." . ".,
' I'- .,. ,

'"
,

I ' I, °);' I' •

Ou TPu

OUTP UT

Fig. 6. 554 timer pin connections.
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Fig. 8. 554 monostable, connected for negative-going trigger
pulse.

Fig. 11. Functional diagram and pin connections for the
XR·320 timer.
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The lM322 and lM390S
Timers

The ty pe lM322 timer,
made by National Semlcon
ductor,IO is a single l d-pin
package, shown by the func
tional diagram of Fig. 15. An
internal 3.1 5 V reference is
included as part of the timer
to re ject su pply voltage
changes and provide a refer
ence for applicatio ns ot her
than the basic t imer. How
ever, it can onl y drive loads
up to 5 mAo As with the 554
and 5551556 timers, this
ti mer's output per iod can be
externally varied via the
VAD) pin. The emitter and
c o llector o utputs of the
lM322 can be treated like
any transistor whose rnlni
mum coll ector to emitter
breakdown voltage is 40 V.

The timer is connected for
monostable operation, with a
posit ive output pulse, in Fig.
16. For a negative output
pul se, the circuit of Fig. 17 is
used. For both ci rcuits, only
a positive-going t rigger pu lse
is used, but it may be either
shorter or longer than the
o utpu t pulse width, which is
given by : t = RC, in seconds.

Alternative ly, if the out
pu t is taken from the emitter
output, RL is tie d from pin 1
to grou nd, while pin 12 is
tied to -Vcc. As with the

1
f ~ 2'fRCI ' in Hl

•
" i", •

OI" ~'"
•

'" "
r'

,

-t'•

Consequently , by making
R1 equal to R2, a sym
metrical square wave is ob
tained .

The XR-320 Timer

The XR-320 timer, made
by Exar," is a si ngle mono
lithic timing circui t in a
14-pin package (Fig. 11 ), and
can be triggered either by a
negative-going pulse (Fig. 12)
or a positi ve-go ing pulse (Fig.
13). In eithe r case, the input
pu lse width must be shorter
than the outpu t pulse width,
given by : t = 2(RC), in
seconds.

This timer pro vides two
independent logic outputs - a
medium current output «10
rnA) at pin 10, and a high
current output «100 mAl at
pin 12. The ou tput at p in 10
is of the "bare collector"
type, which requ ires an ex
ternal pu ll-up resistor , RL,
for proper operatio n.

By using the circu it of Fig.
14, the XR-320 timer will
also ope rate as an astab le
pulse generator, with either
posit ive or negative pulsed
outputs, whose freq uency is
approxi mately equal to :

Fig. 1Z LM322 timer connected as a negative-triggered
monostable with negative output pulse.

used, as sho wn in Fig. 10.
T he ou tput freque ncy is given
by:

f .. l R I " ~ 2 IC. i n Hl .

and the output duty cy cle is:

R2 100dutv cycle - RI" R2' .
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Fig. 13. X R-320 positive-triggered monostable.

-vcc

Fig. 12. XR-320 neoative-trtoqered monostable.
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Fig. 14. XR·320 astable muttivibrator generates pulses.
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Fig. 15. Functional diagram and pin connect ions for the
LM322 timer.
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Fig. 18. Triggering with negative edge.
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Fig. 16. LM322 timer connected as a negative-triggered
monostable with positive output pulse.
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Fig. 21. LM322 timer connected as a pulse generator.

Fig. 25. 74 121 m onostable connected for positive-triggered
operation.

Fig. 24. 74121 monostable connec ted for negati ve-triggered
output.
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Fig. 23. Pin connect ions for
the 74 12 1 monostobte.
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Fig. 22. Pin connections for
the LM3905 timer.

outputs, and Fig. 20 is used
for em itter outputs. Both
circu its are t riggered by a
posit ive-goin g pu lse.

For astab le operatio n, the
circuit of Fig. 21 is used , and
the timer 's o utput frequen cy
IS :

T he 74121 Monostable T imer

The 74121, shown in the
pin diagram of F ig. 23, is a
14-pin monosta blc t ime r an d
is proba bly the most used
monos table, after the 555
t imer. Un li ke the previo us le s
alread y discussed , its supply
voltage m ust be +5 V (±5%).

In Fig. 24, the 74121
funct io ns as a neqative-trtq
gered monostable. In Fig. 25,
it is posit ive-triggered . In
bot h cases, com plementary
o ut put pulses are availab le,
w hose widths are: t =
0 .69 3(RC) , in seco nds.

Once triggered , the o ut
pu ts are independent of an y

f~(Al1 Ale . in Hz.

T he ou tput is a narro w nega
ti ve pu lse, whose wid th is
app rox ima tely: 11 "" 2( R2C),
in seconds.

The LM 3905 timer is iden
tic al to the LM 322 ti mer,
exce pt that the boost and
VADJ func tions are not ava il
able , and the LM390 5 comes
in an B-pi n package, as shown
in Fig. 22.

collector ou tput circui ts of
Figs. 16 and 17, either a
pos it ive or negat ive o utput
pulse wid th may be o btai ned
during the t iming cycle.

The boost terminal (pin
11) is used to increase the
speed of the timer 's intern al
comparator, since it is nor
mally operated at low levels
of cu rrent for the lowest
possible input currents. In the
un booste d s tate, t iming
periods down to 1 ms are
obtained. In the boosted
s ta te, ti ming peri ods of
se ve ra l microseconds are
possible. T he ou tput pulse
may be reset during the
timing cycle by mom entarily
shorti ng the t iming capacitor
to ground.

Although this timer IS

triggered by a positive-going
pulse, as shown in Fig. 1B, a
differentiator tied to a nor
mally high tr igger pu lse will
result in a negative-edge
triggered mcn ostable . How
ever, there is a delay in the
appearance of the ou tput
pulse when the timer is nega
tive-edge triggered, appro xi
mately in the range of 0 .5 to
1.5 (Re).

As with the 554 t imer,
several LM 322 timers may be
cascaded to give a series of
sequential outpu t pulses with
out any coupli ng capacitors.
F ig. 19 is used for collector
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Fig. 26. Retriggerable m onostobte pin connections.
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Fig. 19. Sequential output pulses (collector output) with the
LM322 timer.

Fig. 20. Sequential output pulses (emitter outpu t) with the
LM322 timer.
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Fig. 3 1. Positive-triggered monos/able (one section).
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Fig. 29. Pin connections for the 74123 dual-monostable timer.
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Fig. 30. Negative-triggered monostable (one section).
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Table 1. Typical characteristics as obtained from manufacturers' data sheets.
not known; t all sections sim ultaneously ; tt estimated.

44

I. in Hz.
,

HN
I _ 15

Summary

The basic monostable and
astable circuits possible with
a number of the IC "time
machines" have been briefly
reviewed. Their specific char
acteristics are summarized in
Table 1.

Since this article is not
meant to be a com pilat io n of

the astable frequenc y is: f =
l i t, in Hz, where t ' is a
multiple of RC from 1 to
255.

Although there are many
possible applications fo r this
device, 11,1 :1 ,1 3 perhaps the

most interesting is that the
XR-2240 is capable of fre
quency synthesis 14 with the
circuit of Fig. 34. This circuit
can simultaneously multi ply
the in put f reque ncy by a
factor of M and divide the
input frequency by J. factor
of N+1, whe re M and N arc
selec ta ble integer val ues. The
output fr equency is given by:

M
I -IR ( I+N 1

1 < M < 10- -
1 ::;: N ::;: 255

where fR is the input refer
ence frequency .

When there is no external
reference input , the circuit's
oscillator has a frequency of:
fS = l /RC, where the RC
combinat ion is connected to
pin 13. The output freq uency
will be:

for the XR-2240 program mable

Un""
v

n

'",",

n,v
n,v

u
5·20 k
> 10 pF

"Each section- • •,

V
n .v
~.,..,.
>' 10 p F

Fig. 32. Pi" connections
timer/counter.

XR-2240 features a timebase
oscillator, control logic , and
an 8-bit binary counter. A
good review of its many func
t ions is given in an issue of
Popular Electronics. I I

The bas ic circuit shown in
F ig. 33 is used fo r both
monostablc and astable oper
ation. With S l closed , the
circ uit functions as a pro
gram mab le monostablc. By
connecting appropriate ou t
pu t s t o t he " c ommon
o ut put" bus, th e ou tput pu lse
width will be a multipl e (in
b inary ) of: t = Re , in
seconds.

Con sequ ent ly, with an
8-bil binar y co un ter, we can
have t ime delays rangi ng from
1 RC to 255 RC. For
example, if only pin 6 (fo /32)
is connected to the bus, t he
to tal out put du rat ion will be
32 sc. Sim ilarly, if pins 1
(fa) , 2 (fo/2l, 5 (fo/1 61, and
7 (f0l64) are connected, the
total time delay is: t ' = (1 + 2
+ 16 + 64) RC = 83RC.

Astable o peration is ob
tai ned by opening Sj ,so that

[ 1 + °R7
I. in seconds.I - O.32RC

T he 74123 Monostab le T imer

The 74123, shown in Fig.
29, is essentially a pair of
741 22 TIL monostables in a
16-pin package . For negative'
triggerin g, the circuit of Fig.
30 is used; otherwise, the
circuit shown in Fig. 31 is for
a positive-going trigger pulse.

The XR-2240 Programmable
Timer/Co unter

Thi s integrated circuit,
made by Exar, is a ty pe of
timer enti rely different fro m
those already d iscussed . T he
major difference is that it is
fully p rogram mable. As
show n in the simplified
diagram of Fig. 32, the

Like th e 7 4 121, an
internal resistor of about 10k
n at pin 9, when connected
to +5 V, permits operation
with o nly an externa l capaci
tor, so that the output dura
t ion is: t = 3,200c , in
seconds.

circuit of Fig. 28 is used for
positive-going trigger pulses.
The out put pulse width is
given by:

.,. .,. lM322 f,,.,
"" lM3905 ".
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n v

V
lk -1Qon
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Supply dr,1t
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T,m,"11 R
Tom,"II C
Ma, .•table I,,,,,.

f urther input changes or tran
sitions during the t iming
cycle. In addition , the input
pulse width may be of any
duration.

Since there is an internal
resistor of about 2k n at p in
9, the 74 121 can be o perated
with o nly the external timing
capacitor by connect ing pin 9
to +5 V. Conseq uently, the
o ut put pulse width is: t =
1.386C, in seconds.

Furthermore, if the ex
ternal ca pacitor is a lso
omitted, an o ut put pulse
width of approximate ly 30 ns
is obtained.

The 74121 is preferred
over the 555 timer for mono
sta ble periods less than 10
m s; however, t he 741 21
cannot be retriggered d uring
the timing cycle, and it has
no rese t fu nction.

The 74122 Monostable Timer

The 74122 TIL mono
sta ble timer, shown in Fig.
26, is very similar to the
74121, except that the 74122
is retrtggerable and has a reset
pin. For a negative-going
trigger pulse, t he circu it of
Fig. 27 is used, while the
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the man y techniques and
applications that are possible
with the se timers, but is
mean t t o be a "timer
primer," to co in a phrase, I
recommend that you obtain
application notes from the
various manu facturers, in
additio n to some of t he refer
ences I isted below.•
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CRYSTALS f OR THE IC·230SP LITS IN STOCK /3.85 1111 MHl . 13.884444M Hl . 13.917118 $ 5_00 Each

Any two meter cr ysta l not listed a bove can be specially o rde red for $5 .00.
SH IPP ING
We can ship C .O.D. f irst class mail. Orders c an be paid bV: chock , money order, Master Charge , Or Ban kAmericard.
Orders prepaid are shipped postage paid. Phone orders accepted. Crystals are guaranteed for uee. Crystals are all
$3.45 ea ch (Mass. residents add 18d tax per c rystal). U.S. fUNDS ONLY.
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2729 Independence Ave.
Qu incy MA 02 169
(6 17 ) 479-8900
Store Hours
Daily 9 ·9
Sat . 9-5

Rege ncy HR-2, A
Regency HR-212
Regency HR-2B
Regency HR·312
Regency HR-2MS
Heathkit HW-202

Standard 146/826
Tempo FMH
Trio /Ken wood TR2200
Trio/ Kenwood TR7200

53 7

Clegg HT·146
Dra ke TR-22
Dra ke TR-33 rec . onl y
Drake TR·72
Genave
Heathkit HW-2021 rec. onl y

!com/VHF Eng
Ken fW ilson
Lafayette HA-146
Midland 13·505

•

•
•

SOUTHEASTERN
I:IIMMUNII:Jl1IIINS

FREQUENCIES
IN STOCK
146 ,01T

6 .61 A
6.04T 6 .52R
6 .64R 6 .55T
6 .07T 6.55R
6.67 A 6 .6ST
6 .10T 6 .68A
6. 7 0 A 6.94T
6, 1 1 5 T 7.60T
6 .715R 7 .00A
6 .13T 7.63T
6 .73A 7 .03A
6 .145T 7 . 6 6 T
6 .745A 7 .06A
6 .16T 7 .69T
6.76A 7.09R
6 .175T 7.72T
6.775R 7 .12A
6 .19T 7 .75T
6 .79A 7 .15A
6 .22T 7 .7 S T
6 .82R 7 . 1 8 A
6 .25T 7 .81T
6 .85A 7.2 1 A
6 .28T 7.8 4 T
6 .88A 7 ,24A
6 .31T 7 .87T
6 .91R 7 .27A
6 .34T 7 .90T
6.94A 7.30A
6 .3 7T 7 .93T
6.97A 7 .33A
6 .40T 7 .96T
6 .46T 7 .:?6 R
6 .46 A 7 .99T
6 .52T 7.39 R
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Toke my word for it, this is a horse. His ears are LEDs, and, to tell the truth, I haven't the
faintest ideo 'What the series resistance ofhis tail might be.

work bench in orde r to get
away from his normal cares
and troubles, it would seem
that he must either stay in
the fry ing pan or jump back
into the fire .

If you think the experi
menter has a problem, con
sider the elect ronic weirdo.
You know him. He's the guy
who's always building some
marvelous mystifier, guar
anteed to impress one and all.
He has a house full of elec
tronically guided frogs, auto
mated picture straighteners,
and an alarm system that uses
delayed subatomic particle
identifiers.

His problem is diminishing
returns. When he started his
career, he could get unlimited
amounts of attention with a
few blinking lights. But
people have gotten used to
his act, and now it takes an
armful of sophisticated odds
and ends to produce anything
that merits more than a
casual, "That's nice." Ever
increasing amounts of time
and money are required to
produce these gadgets, while
the interest they genera te
steadily becomes less and less.

Finall y , we come to the
larger group of less fanatic,
but quite act ive, elect ronics
s t udents, technicians, and
hobbyists. They try to keep
current by reading a couple
of magazines a month. When
they see a project that
inte rests them, they may hesi·
tate to give it a t ry, unless it's
something they can whip to
gether in an evening or two
for about three do llars.

Since I'm a combination
of all the types listed above, l
feel that my method of
dealing with these problems
can be used by almost anyone
interested in electronics. As
the accompanying photos
show, I sometimes fashion
small figures out of resistors,
capacitors, and other compo
nents that catch my eye.
While I make no claims to
artistic success, I don't feel
compelled to hide my efforts
in a cellar.

I won't promise you fame

even the most dedicated
experimenter needs t ime off.
But, since he ret ired to his

isn't harmful, it can lead to
monodetached personality or
t ired brain . In other words,

be creative instead- -

Forget Ohm's Law

P ushing electrons is a lot
of fun, but it tends to

keep yo u th inking. Whi le this

David E. Slanfield
3408 Catalina Dr.
A tlan ta GA 30341

...



This strange little bug can be fashioned from on ordinary
l-a-pin integrated circuit in a matter of minutes. Though sman
in size, it can stir up a large reaction when left on some
unsuspecting person 's desk.

This little seaplane has been flying for three weeks on one
charge of its capacitor. As soon as it comes down, I'm going to
charge it with ac.

and for tune if you try making
so me of t hese figu res,
but I honestly feel tha t the

t ime you invest will be of
benefit to you. We all receive
a sense of satisfac tion when-

ever we successfully complete
a pro ject, and, in com parison
to most electronics projects,
these figures are a snap. They

can usually be com pleted in a
couple of hours, so you're
not going to be lied down for
an extended period of time.

Somehow a project that started out to be a chicken ended up as an eagle. The next time you hear that America is no longer the
land o f opportunity, remember Eric the Eagle.
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Since even those who have
never even heard of elec
t ronics can app reciate these
f igures, they can be used as
gifts, sold as art, or serve as
conversation pieces.

I won't give explicit in
structions for making these
f igu res, but I will offer a few
suggestions. To start with, I
only use genuine electron ics
part s. T his means no beer
cans, bott le to ps, or wood
screws. If you do n't like this
rule, brea k it.

As a matter of personal
taste, I always try to produce
a figure most people can
identify. I stay away from
th ings like Serenity of the
Spirit, Part Four or Oneness
with the Wholeness of Oz. If
you feel the urge to create
these thi ngs, I wish you unifi
cation of the natural order.

In all cases, I use solder to
join the various pieces to
gether. I have used strips of
masking tape and sheets of
cardboard to hol d pieces in
alignment until I could get
them soldered. At other
t imes, my fingers served the
same function. I've never
used any of the miracle glues
to tack com ponents together,
but my feeli ngs won't be hurt
if you do.

I know that resistors and
capacitors can cost a bund le
if they are pu rchased one at a
time. Therefore, I recom
mend that you shop arou nd
for packages of mixed parts.
Bags of 200 resistors for
$1.98, or 98 capacitors for
$3.00, are widely available. A
few of these assortments will
prov ide enough par ts to make
many f igures.

I've intentionally made
t hese s uggestions pretty
vague, as I fee l too many
rules wou ld be restrictive. If
yo u need rules and pro
cedures, make them up. T ry
to keep in mind that the
point of do ing these figures is
to enjoy yo urself and perhaps
share that enjoyment with
others. If you want to copy !
or modify any of the figures I

shown in the photos, do so. I
hope t hat you will then want
to do some of your own
design . •
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This fencer gave me a lot of trouble. Every time I tried to solder on another part, his sword
would jab my finger.

While the tires on this bicycle have never gone fla t, they tend to give a rough ride. As soon as I
work that out, 1'1/ sell a million.



A Component Syste m
forRTTY

01' --

~ - -

---DKB-20100--_

•

RVD -lOO5ST-5000

Active amateur , short wave listener , beginner, or old-timer-you'll enjoy RTfY with the HAL
compone nt system. Shown above are our ST-SOOO Demodulator. RVD-iOOS Visual Display Unit, and
DKB·2010 Dual-mode Keyboard . The RVD-lOO5 is a time-proven display generator that converts
BAUDOT coded RTIY pulses into a video display. It receives the 4 standard RTfY speeds(60,66,75,
and 100 words per minute )and generates a 25 line , 40 cha racters per line display. The low-bandwidth
video output can drive either a 1V monitor or a modified TV Set (power transformer and video
connection required ). The DKB-2010 will transmit these same four RTfY speeds as well as MORSE
code at 8 to 60 wpm. The DKB also fea tures N-key rollover, adjustable CW weight , HERE IS message,
and inte rnal CW side-tone oscilla to r. The 3·key standard buffe r can be extended to 128 keys with the
EMO-128 buffer option. The ST·5(X)() is the newest of HAL's line of RlTY equipment, offering 2-shift
operation with high-performance active filter c irc uitry. It also has built-in AFSK oscillator and loop
supply and can be factory tuned for either the "High" or "Low" frequency tone pairs. Autostart and
printer cont ro l circuitry make the ST·SOOO ideal for both electronic and mechanical RTTY terminals.
For a high-performance and cost-effec tive RlIY station, the RVD-lOOS/ DKB-201O/ST -SOOO com
bination is hard to beat!

ST-5000
• 170 and 850 Hz Shift
e Low o r High Tones

e Integral Tone Keyer

• Ac tive Filters
e Autostart
e Meter Tuning Indicator

e Interna l Loop Supply

e Attractive , Small Cabinet

• High-gain, Wide-bandwidth Limiter
e For either HF or VHF operation

e 120/24OV, 50/60 Hz Po wer

ST·5000 $275 .00
(Specify High or Low Tones )

RVD-I005
e 4 RTIY Speeds

(60,66.75, 100 wpm)

• Crystal Controlled
e Baudot RTIY Code
• Unshift-on-Space

(Switch Selectable)

• Loop or RS·232 Inpu t
• 40 Character Lines

25 Line Display

• Ta ble or Rack Cabine t

• Use with modified TV Set
e 120/24OV, 50/60 Hz Power

RVD-100s $395.00
(Specify Table o r Rac k Cabinet)

RVD-21IO QuasarlV $150 .00
(Shown above)

DKB-2010
e Baudot RTIY & Morse Codes
e 4 RTIY Speeds (60. 66. 75. 100 1IIprTl)

e Crystal Controlled

• 8 to 60 wpm Morse Code
• Progra mmable HERE IS message

• N-Key Rollover
• 3-Key Buffer Standard

(128 Key with 128 EMO option)

• Q uick Brown Fox test message

• Automatic FIGS/LIRS for RTI"Y
• Internal CW Sidetone Oscillator
• 120/240V, 50/60 Hz Power

DKB-2010 $395.00
(Specify HERE IS message)

EMO·l28Buffer Option .... $ 85 .00

Write for our new catalog and RlIY guide.

HAL COMMUNICATIONS CORP.
Box 365
Urbana , Illinois 61801
217367-7373

For our European customers
see HAL equipment at:

RlC h' e-> & Co_. H.oru-oowr
I EC- Inle->l'icO: a-on.
Pt-im<>1..k Syo'emo; I-Lmde" . s.....dm
Rado> Shack 01 L.ondoI1
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73 Magazine Staff

The rf signal generator has no frequency readout scale; for reasons explained in the text. Two
BNe output connectors are used - one for the actual signal output, and one for connection to
a counter.

- - required test gear

own such a genera tor because
of the cost of one and be
cause it is no t as frequently
needed an instr ument as, per
haps, a scope or a vrVM.
This article describes a simple
rf signal generator that covers
from 100 kHz to about 75
MHz in six bands. It is useful
for checks of low frequency
i-f circuits on up to VHF
circuits (using harmonics up
to 220 MHz).

The cost of the unit can be
as low as $5, if one has an
exceptionally well-equipped
junk box, or it can cost up to
about $20-25, in the average
case. Still, it is relatively in
expensive for a wide range
transistorized and portable
signal generator.

T he basic generator puts
out a CW signal only over its
operating range. Various
optional circuits can be added
to provide tone modulation
and a sweep frequency
capability. But we would
suggest that these ci rcuits be
added later, once the basic
ge ne rator is function ing
pro perly.

One of the first things to
notice about the generator is
that there is no frequency
readou t d ial scale. There arc
several reaso ns for omitting
it. Usuall y, the frequency
readou t scale on most in
expe nsive ge nerators is more
f iction than truth. To do any
meaningfu l alignment work
today, one needs a counter to
set any signal generator cor
rectl y ~ even some very ex
pe nsive commercial units.
One doesn't need a calibrated
scale just to sweep past a 455
kHz i-f or to determine that
the front end of an HF or
VHF receiver is basically
fu nctioning. Lastly, the lack
of the not-so-useful scale
allows the unit to be far more
economically and compactly
constructed.

The electrical circuit of
the generator is shown in Fig.
1. One FET is used as the
basic oscillator ~ n a Hartley
type circuit. The second FET
is lightly coupled through the
5 pF capacitor in its gate lead
to the oscillator. This stage
fu nctions as source follower

rf signal generator is a must.
Yet, many amateurs do not

alignment, as well as for cir
cuit ex peri mentation, a good

A Signal Generator

Brew Up

F or .certdin aspec ts of
cqurpmcn t tes ting and
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Fig. 1. Schematic o f the generator. Only one of the six oscillator coils is shown for clarity. The
F£Ts are HEP802 or MPFl 02 types. The output transistor is a 2N3866 or 2N706. Other details
are covered in the text.
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" in eithe r be purchased or
constructed from a mixture
of home brew and commercial
coils. As a completely pur
chased set, one can use the
Conar CO-69 through CO·74
series, at a tot al cost o f $4.
The se are replacement co ils
for an old-fashioned National
Radio Institute tube-type
signal generator, but they
work just fine in the FET

" 0

suppliers. A simple alternat ive
to the AM /FM type is the
even more readily available
standard du al sectio n AM
type, where one section, de
signed for local oscillator
usage, has fewer plates. Re
move more plates from the
oscillator section, so it is left
with 4 stator plates and 3
rotor plates.

The coils for the six bands
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tion AM section of about 300
pF and a single sect ion FM
section of abo ut 25 pF . Such
capacitors can often be found
with built-in tun ing shaft
drive reductions of 3: 1 to
6 :1 . The Burstein-Applebee
cata log is one source for such
a capacitor, although various
similar types should be avail
abl e from Radio Shack,
Lafayette, and the mail order

•

The oscillator circuitry is mounted on a 2M-inch square circuit board, and the components
associated with the zener regulator are on a terminal strip on the rear ponel of the enclosure. At
this point, the bandswitched coil assembly has not been installed

isolation stage. The last stage,
the 2N3866, is designed to
boost the signal level up to
about 1 volt output on most
bands. Th is level is far more
than what is required for
most receiver-type work, but
the increased level comes in
handy when doing trans
mitter exciter work, where
the generator might sub
stitute for a vfo. The output
of the 2N3866 stage can be
regulated by the 500 Ohm
carbon potentiometer, which
will provide about a 30 dB
variatio n in output level. A
47 Ohm resistor can also be
switched in across the output,
so a true nominal 50 Ohm
genera tor source impedance
can be simulated for tests
such as receiver sensitivity.
The switching in of this re
sistor also serves as a high-low
output level selector fo r the
generator .

Although the generator is
not complicated electrically,
its true potential will not be
achieved unless it is carefully
constructed. Fortunately, no
elaborate construction work
is required, but attention
should be paid to the few
deta ils mentioned here. All of
the circui try is mounted on a
single-side coppcrclad board
measur ing abo ut 2Y:! by 2\12
inches, as shown in the
pho tograph of the generator
witho ut th e bandswitch
insta ll ed. The board is wired
point-to-point, using the iso
lated pad technique, starting
with the oscillator stage to
ward the back panel of the
enclosure and progressing for
ward to the 2N3866 stage
towards the front panel.
There is nothing crit ical
abou t the wiring, whatever
techn ique is used, but the
circuitry sho uld just be
stre tched out to provide
maximum se paration between
the oscillator and 2N3866
o utput stage.

The heart of the signal
generator lies in the band
switched oscillator coi l as
se mbly and the variable
tu ni ng capacitor. The tu ni ng
capacitor is readil y available
b ro ad ca st receiver type,
which contains a single sec-
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The bandswitched coil assembly is preassembled and then
mounted in place. Individual coils are fastened to the switch
by epoxy cement and wired in place.

B,nd L~"" High end
1 100 570 kHz
2 400 1400 kHz
3 1.2 4.5 MHz
4 4.1 17.0 MHz
5 15.0 39.0 MHz
6 25.0 75-80 MHz

Table!.

•
I

Fig. 2. Audio oscillator which
con be added to the basic
signal generator to aid in
identification of the rfsignal.

oscilla tor described in th is
a rticle. The coils are available
from Conar, Nationa l Radio
Inst itu te, Wash ington, D. C.
20016.

Another alternative is to
just purchase the coils for the
lower frequency bands, which
would be almost Impossible
to home brew, and wind the
other coils. In this case, for
the first three frequency
ranges one C,In usc prewound
I.C. Mill er-t ype coils , which
have the ncccssarv tapped
windings. The types are 901 5,
9013 and 9013. For the
highes t three frequency
ranges, one can self-wind the
necessary coils on 3/8" diam
eter slug-tuned forms. The
wind ings neCCSS<Hy and the
ta p points for eac h o f the
t hree coi ls <He as fo llows: 15
turns ta pped at 4 turns fro m
the grou nd end; 7 t urns
tapped at 3 turns; and, 4YJ

turns tapped at 2 turns. The
latter coil is wou nd using ±!"18
wire while the other two coils
usc .:::24 wire.

The coils can be mounted
directly on the 3P6T rotary
ban dswitc h, as shown in the
photograph. The co ils are
secu red to the bandswitch
wit h epoxy cement and wired
in place. In order to ensure a
good ground connection for
the coils. a piece of sheet
copper was cut ou t to
resemble a 6-legged starfish
and placed over the band
switch shaft, so one of the
"legs" co uld be soldered to
eac h coil. Th is arrangement is
probably a bit over done.
Ground connections f rom the
coils to several ground lugs,
equally spaced around the
shaft of the bandswuch,
should suffice just as well.

The generator is assem bled
in a standard commercial en
cl os ure, w hi ch measures
abou t 5 inches on each side.
The dimensions were based
on the size of the band
switched coil a sscmblv,
tuning capacitor and circuit
board. With a bit of effort,
one should be able to fit the
generator into the more
rea dily available 4" x 5" x 6"
alu minum enclos ure.

The genera tor can be
powered eithe r fro m t he ac
line or fro m a 12-volt ba ttery
source, making it ideal for

bot h fixed and portab le appli
cations. The power supply for
the generator is not incl uded
in the same enclosure as t he
generator, and this seems to
con tribute significantly to the
tota l lack of ac hu m o n the
out put signa l. The ac power
su pply is an ac wall plug
mounted 12-volt dc battery
repl acement suppl y of the
ty p e co mmonly sold to
power transistor radios.

Wit hin the generator en
closure, and as shown on the
schematic, t here is o nly a
diode to protect aga ins t re
verse voltage polari t y, a 1000
m F filt er ca pac !tor, and a 9 V
ze ner regulator. For portable
applicatio n, 12 V from a
batter y pack , or even 9 V
from a transistor radio-type
battery, can be used. The 250
O hm variable resis tor befo re
the zener is adjusted fo r the
maxim um res istance value
t hat sti ll allows th e zener to
main tain a cons ta nt 9 V o ut
put.

Because of the lack of a
fr e q uen c y readout sca le,
there is not the usual need to
try to adj ust the lo w and high
freque ncy range excursions
on eac h band. However, they
should be ch ecked with a
counte r to see that sufficient
overlap exists between ranges.
The slug tuning of the coils
suff ices to correct the tuning
on each range. Although o ne
has some lati t ude to adjust
the freq uency coverage on
each band to su it individual
preferences, Table 1 shows a
typical arrangement, starti ng
wit h t he lo west frequency
band.

Th e s ta b i lity of the
oscillator proved to be good
enough o n all ranges except
the highest, so th at temper
atu re com pensat ion was not
needed . Thi s is probably due
10 the low power operating
requirements of the circuit
and to the fac t that the

pow er supply is mounted
externally to the generator .
Since the highest band was
not used ex te nsively, it was
n ot temperature compen
sated. But, by selec tio n of
small value NPO capacito rs
placed ac ross the small sec
tion of the tuning capacitor
and by watching the output
fr equency change on a
counter, it should be possibl e
t o achieve excellent fre
quenc y stability on the
highest ra nge also.

Tone modulat ion can be
added to the generator by thc
circuit shown in F ig. 2. The
circuit provides a single fre
que ncv tone modulation,
which is useful to identify the
presence of the rf signal when
working with a receiver
having onl y an envelope (AM)
detector. By placing the out
put o f the audio oscillator o n
the gate of the second FET
(instead of o n the base of the
2N3866 as Fig. 2 indi cates), a
slight FM modulation of the
oscillator will occur. So, the
s igna l generator can be
utili zed with SSBjCW , AM or
FM receivers.

A sweep freque ncy capa
bility can a lso be added to
the generator, by means of a
va ra ctor di ode co nnected
across the gate terminal of
thc oscillator FET to ground,
and driven by a suitable saw
tooth of triangul ar waveform.
The 5 for $1 varactor diode
select ions available from Poly
Paks (see 73 ads) are very
suitable fo r th is purpose.

This article has t ried to
present th e basic cons truction
information needed to put
together a very good wide
range rf signal generator. The
generator should make a usc
ful addition to any amateur
radi o station for general
test ing pu rposes, regardless of
wh eth er on e's operati ng
interests arc concerned with
" top band" or O SCAR. •
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a 22 -channel rig?

Your IC-22S

Reprogram

approach and operates with
discrete channel selectio n.

As purchased, it comes
with the first five channels
already programmed. The
diodes and instructions are
provided for the purchaser to
select and program the other
17 channel s.

Examining the instruction
manual and data which came
with the rig showed that it
would be a simple matter to
extend wires thro ugh diodes
to the accessory plug and use
eight externa l SPST switches
to select the correct diodes
which wo uld put the rig o n a
des ire d f reque ncy. This
metho d worked , but it
proved awkward to set a
desired freque ncy without
referring to a complete pro
gramming chart . (It could be
done mathematically by
using the binary number for a
known frequency and adding
or subtracting 1 digit for each
15 kHz from the known fre
quency. )

I then decided to try a
single octal BCD swi tch, and
that worked fine. But there
was a drawback . Using one
switch req ui red that 17 of the
22 chan nels be utilized to
cover all frequencies. This
only left 5 positio ns for pro
gra m ming favo rite f re
quencies, which may be fine
for you r area, but not for
southern Califor nia.

T h e lc o m lC-22S is
unique in tha t it is the

only 22-channel 2 meter
t ransceiver on the market at
thi s t ime which uses a pro
gram med sy nt hes ized

300 channels- -

Na le Shaphran W6lfTE
P.O. Box 3002
CUlver Cily CA 90230

•

IC-225 with an accessory panel attached to the radio mounting
bracket. Three lever-style switches can be seen mounted in the
center of the panel.

Frequency control switches, with a four-foot extension cable
terminating in a nine-pin connector to plug into the accessory
socket on the back o f the rig.
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Table 1. Matrix board programming for tcom IC·22S using one BCD eight-position. "Note that
the highest frequency using channels 6 to 22 is 147.975 MHz. 14 7.99 MHz can be obtained by
using channel 23 and programming it for 240. A wire m ust also be run from the common to the
selector switch.
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ser ved whe n usi ng th is
method is to remember to
keep the exter nal switch in
the zero position wh en using
any of the fi rst five pro
gramm ed channels, because
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Fig. 2. One switch method troaom channels 6 through 22 (or
any 17 adjacent channels) according to the prOfTamming
chart. -Any unused pins on accessory socket can be used.

accessory socket. Wire the
external programming switch
to the accessory plug in
accordance with the sch e
matic for one sw itch opera
tion. One caut ion to be ob-

Fig. 4. Three switch m ethod. Note: Remove discriminator
output and ground fro m the connector. "Any selected channel
can be used

Channfl l Program "N"
Number Freq Ulln cy Number 128 64 32 ,. 8 4 2 I

s 145.95 104 X X X
7 146 .07 11 2 X X X
8 146.1 9 120 X X X X• 146 .31 128 X

10 146.43 13. X X
11 146.55 144 X X
12 146.67 152 X X X
13 146.79 160 X X
14 146.9 1 168 X X X
15 14 7 .03 17. X X XI. 147 .1 5 184 X X X X
17 147.27 '.2 X X
18 147.39 200 X X X

"
147 .51 208 X X X

20 147 .63 21. X X X X
21 147.7 5 224 X X X
22 147 .87 232 X X X X

• 23 147.99 240 X X X X

s w. J SO'_2 SO'_ '

8 OJ OJ

the matrix board, and run the
wire to an unused pin on the
a cce ssor y so c ke t . Th is
method keeps the extern al
programming switch hot at all
t imes. Connect the BCD 1, 2,
and 4 common lines on the
matri x board through three
diodes to other pins on the

Fig. 1. Front view - three
switches.
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One Switch Method

Si nce the rig comes with
the first five channels pro
grammed and since it will
require the use of 17 of the
channels to work with the
one swi tch approach, it may
be necessary to reprogram
some of the fi rst 5 channel s
to operate on your favori te
fre q ue nc ies. Program 17
adjacent cha nnels according
to the chart for one switch
o perat ion. Connect a wire to
the selec tor switch common
arm or to the +9 V point on

Next, two switches were
used. This only requ ired the
use of 3 channel positions
and left 19 available for pro
gramm in g. T h is method
proved excellent , as long as I
did not object to using the
cha nnel selector swi tch to
gether with the external
switches to set frequencies.
Since I wanted to program as
many of the cha nnels as I
could , I went to the three
switch method.

The three sw itch approach
has decided advantages. Mo re
cha nnels are available for
progra mming, and once you
have set the channel sel ector
switch to the external pro
gramming channel , all of the
frequency setti ng is done at
one spot.

The three approaches will
be descri bed and you can
select the one tha t fill s your
needs best.

Fig. 3. Two switch method. Program matrix board channel 20
for BCD 64. Program matrix board channel 21 for BCD 128.
ProfTam matrix board channel 22 for BCD 192. "'Any unused
pins on accessory socket can be used

..,
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Table 3. Matrix board programming for leom IC-225 using two eight-position BCD switches.

Table 2. Frequency table for use with lcom IC-22S and one external eight-position BCD switch.

Chan nel " N" 128 64 32 ' 6 8 4 2 ,
Number Number

20 64 X
21 128 X
22 ' .2 X X

eNn"",1 EXhlm.iIIl Switch Position
Numbef 0 , 2 3 4 5 6 7

1
2
3 These are p rogrammed to your favorite frequencies
4
5
6 145.9 5 145 .965 145 .98 145 .995 146.01 146.025 146.04 146.055
7 146.07 146.085 146.10 146.11 5 146.13 146.145 146.16 146.17 5
8 146.19 146.205 146.22 146.235 146.25 146.265 146 .28 146.295

• 146_31 146.32 5 14 6 .34 146.3 55 146 .37 146.385 146.40 146.4 15
10 146.43 146.445 146.46 146.475 146.49 146.505 146.52 146.535
11 146.55 146.565 146 .58 146 .595 146.61 146.625 146 .64 146.655
12 146.67 146.685 146.70 146.715 146.73 146.745 146 .76 146.715
13 146.79 146.805 146.82 146.835 146 .8 5 146 .865 146.88 146.895
14 146.91 146.925 146.94 146.955 146 .9 7 146.985 147.00 147 .015
15 147.03 147 .045 147 .06 147.07 5 147 .00 147 .1 0 5 147.12 147.135
16 14 7 .15 147 .165 147 .18 147 .19 5 147.21 147 .225 147 .24 147 .255
17 147 .2 7 147 .285 147.30 147.315 147 .33 147 .345 147 .36 147.375
18 147 .39 147.40 5 147 .42 147.435 147.45 147 .46 5 147 .48 14 7.495

"
147.51 14 7 .525 14 7 .54 14 7 .555 147.57 147.585 147 .60 147 .615

20 147 .63 14 7 .645 147 .66 147 .67 5 147 .69 147 .70 5 147 .72 147.73 5
21 14 7 .75 147 .765 147 .78 147 .795 147 .81 147 .82 5 147.84 147 .855
22 147 .8 7 147 .885 147 .90 147 .915 147.93 147.845 147 .96 147 .975
23 147 .99

Two Switc h Method
The two switc h method

requires the use of three
cha nnels of the 22 available
and isolation diodes to pre
vent interaction to the other
c ha n nels. Connect three
unused ad jacent channels
through diodes to an unused
pi n on the accessorv socket.
Program the three channels
accordi ng to the ta ble for two
switch o peration. Connect
the 1-2-4-8-16-32 common
lines on the matrix board
thro ugh a diode (6 total) to
o ther unused pins on the
accessory socket. Note that a
tota l of seven pins are reo
qui red on the accessory
soc ke t for programming;
therefore, the discriminator
meter wires need not be
di sturbed. The other 19
channels can be programmed
as desired. Wire the external
switches as shown to the
accessory plug. Result ing fre
quencies are shown in the
table for two switch opera
t ion.

Three Switch Method

The th ree switch method
uses only one posit ion of the
channels. It is convenient,
beca use once you have

17 posmons of the selector
switch and the external pro
gramming switch.

swi tch operat ion to deter
mine the resulting freq uency
for any combinatio n of the

the switc h will also affec t
those frequencies. Refer to
the frequency chart for one

BCD Chan . 20 Chan. 21 Chan . 22 37 145.81 5 146.71 5 147 .73 5
Sw. 40 145 .8 3 146.79 14 7.7 5
00 145 .35 146.31 147.2 7 41 145.845 146.805 14 7.765
01 145.365 146.32 5 147.28 5 42 145 .86 146.8 2 147.78
02 145 .38 14 6 .34 147.30 43 145 .8 7 5 146.835 14 7.79 5
03 14 5 .39 5 146.3 55 147.315 44 14 5 .89 146.8 5 147.81 0
04 145 .4 1 146.3 7 147 .33 45 145.905 146.865 147.825
05 145 .4 25 146.385 147 .345 46 145.92 146.88 14 7.84
06 14 5.44 146.40 147.36 47 14 5 .935 146.895 147.8 55
07 145.4 55 146.41 5 147.3 75 50 14 5 .9 5 146.9 1 14 7.8 7
10 145.47 146.43 147.39 51 14 5.965 146.925 147.885
11 14 5 .485 146.445 147.4 05 52 145.98 146.94 147 .90
12 14 5 .50 146.46 147.4 2 53 145.995 146 .955 147 .915
13 145 .51 5 146.4 75 147 .435 54 146.01 146.9 7 14 7.93
14 145 .53 146.49 147.45 55 146.02 5 146 .98 5 147 .945
15 145.545 146 .505 147.465 56 146 .04 147.00 147 .96
16 145.56 146 .52 147.48 57 146.0 55 147.01 5 14 7.9 75
17 145 .57 5 146.53 5 147.495 60 146.0 7 147 .03 147.99
20 145 .59 146.55 147.51 61 146.085 14 7.045

" 145 .60 5 146.565 147 .52 5 62 146.1 0 14 7.06
22 14 5.6 2 146.58 147 .54 63 146.11 5 147.0 75
23 145.6 35 146.59 5 147 .555 64 146. 13 147.09
24 14 5.65 146.6 1 147 .57 65 146.145 147.1 05
25 145.665 146.6 2 5 147.585 66 146.16 147.12
28 145.68 146.64 147.60 67 146.175 147.135
27 14 5 .695 146.655 14 7 .615 70 146.19 147.15
30 145.71 146.67 147.63 71 146.205 147.165
31 145.725 146.685 147 .645 72 146.22 147 .18
32 14 5.74 146 .70 147.66 73 146.235 14 7 .195
33 145.755 146.7 15 147.6 75 74 146.25 147 .21
34 145.77 146 .73 147.69 75 146.265 147 .22 5
35 14 5.785 146.745 147.70 5 76 146.28 147.24
36 145 .80 146 .76 147.72 77 146.295 147.255

Table 4. Frequency table for use with lcom IC-22S and two external eight-position BCD switches.

56



Sw.

020
021
022
023
024
025
02S
027
030
031
032
033
034
03 5
03S
0 37

040
04 1
042
043
044
045
O4S
047
050
051
052
063
064
055
056
057
060
061
062
063
064
065
06S
067

070
071
072
073
074
075
07S
077
100
101
102
103
104
10 5
106

Freq .

144 .63
144 ,645
144 .66
144 .6 75
144.69
144 .70 5
144.72
144.735
144.75
144.765
144.78
144.795
144.81
144.8 25
144.84
144.8S5

144.8 7
144.885
144.90
144.91 5
144.93
144.945
144.9 5
144.975
144.99
145,005
145.0 2
145.035
145 .0 5
145.065
145 .08
145 .095
14 5 .1 1
145 .1 25
145 .14
145.155
145 .17
145 .18 5
145 .20
145.2 15

145 .23
145.245
145.26
145.2 75
145.29
145 .3 05
145.32
145.335
145.35
145.36 5
145.38
145.395
145.41
145 .425
145 .44

10 7
11 0
11 1
112
113
11 4
11 5
11 S
m
120
121
122
123
124
125
12S
127
130
131
132
133
134
135
13S
137
140
141
142
143
144
14S
14S
147
150
151
152
153
154
155
156
157
ISO
lS I
IS2
IS3
164
165
166
167
170
171
172
173
174
175
176
177

145.455
145.47
145.485
145.50
145.515
145.53
145 .545
145 .56
145 .5 75
145 .59
145.605
145.62
145.635
145 .65
145.665
145.68
145.695
145.71
145.725
145.74
145.755
145 .77
145 .78 5
145.80
145.815
145.83
145 .845
145.86
145 .8 75
145.89
145.905
145.92
145.935
145.95
145 .96 5
145.98
145.995
146.01
146 .0 25
146 .04
146.05 5
146 .0 7
146.085
146.10
146.115
146 .13
146 .14 5
146 .16
146 .175
146.19
146.205
146 .22
146 .235
146. 2 5
146 .26 5
146.28
146 .295

200
201
202
203
204
205
206
207

210
211
212
213
21 4
21 5
21 6
217
220
221
222
223
224
225
226
227
230
231
232
233
234
235
236
237

240
24 1
242
243
244
245
246
247
250
251
252
253
254
255
256
257
260
261
262
263
264
265
266
267

146.31
146.325
146.34
146 .3 55
146.37
146.385
146.40
146.41 5

146.43
146 .445
146.46
146.475
146 .49
146 .50 5
146 .52
146.535
146.55
146.565
146.58
146.595
146.61
146 .625
146.64
146.655
14 6.67
146 .685
146 .70
146 .71 5
146.73
146.745
146.76
146 .77 5

146.79
146 .80 5
146 .8 2
146.835
146.85
146.865
146 .88
146 .895
146 .91
146.925
146.94
146.9 55
146.9 7
146.98 5
14 7.00
14 7.01 5
147.03
147.045
14 7.06
14 7.0 75
14 7.09
147 .10 5
147 .12
147.135

270
271
272
273
274
275
27S
277
300
301
302
303
304
305
306
307
310
311
312
313
31 4
31 5
31"
317
320
321
322
323
324
325
326
327
330
331
332
333
334
335
336
337
340
34 1
342
343
344
345
346
347
350
351
352
353
354
355
356
357
360

14 7.15
147.165
147.18
14 7.19 5
147.21
147.225
147.24
14 7.255
14 7.27
14 7.28 5
147.30
147.315
147.33
147 .345
147 .36
147.3 75
147.39
147.405
147.42
147 .43 5
14 7.45
147.46 5
147 .48
147.495
147.51
14 7.525
147.54
14 7.555
14 7.5 7
147.585
147.60
141.615
141.63
14 7.645
14 7.66
14 7.6 75
141.69
147.705
14 7.72
147.735
14 7.75
14 7.76 5
14 7.78
141.795
141.8 10
141.825
14 7.84
147.855
147 .87
147.885
14 7.90
14 1.9 15
14 7.9 3
14 7.945
14 7.96
141.975
147.99

Table 5. Frequency table for use with Icom 1C-22S and three external eight-position BCD switches.

switched to that channel, all
frequency selection is do ne
with the external program
ming switches wit hout again
touching the selector switch.
Connect the channel tha t you
wi~h to use for ex ternal
programming (it must be an
unused channel) to a pin on
the accessorv plug. Co nnect
t he BCD co mmon lines
through diodes (8 req uired)
to the other pins on the
accessory plug. (Since all nine
pins are used , it wil l be neces
sary to remove the dis
cr iminator meter wires fro m

the acccssorv plug.) Wire the
external programming
switches in accordance with
the circu it for three switch
operat ion . The other 21
channels can now be pro
grammed as desired. The
table for three switch opera
t ion shows the switch settings
and resu lt ing programmed
frequencies.

T here you have it.
Re member that you are
setting the programmed
freq uencies wit h the external
switc hes, and yo u mus t sti ll
select simplex and transmit

600 kHz up or receive 600
kHz up using the mode
selector switch (just as you
must do with all other chan
nels).

Usi ng t he three switch
met hod, I have been able to
operate simplex on every 15
k Hz increment fro m 147_99
MHz down to 144.66 MHz.
In additio n. it IS simp le to
select any of the fifty-four
600 k Hz split repeater fre
quencies and operate conven
t ional or reverse.

The switc hes arc ava ilable
as catalog items from several

manufact urers. (A ten-posi
tion can be utilized, but the
eighth and ninth positions
wou ld no t be used because of
the octa l binary program
ming.) One closing com ment
is in order. lcorn has designed
the rig to operate
between 146 and 148 MHz.
Although the phase locked
loop in every 1C.22S wit h th is
type of external programming
that I have checked will
operate fine down to at least
145 .35 Hz, an occasional o ne
may not lock up below this
frequency . •
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troubleshooting technique

Try the

ID VIP Method

T he average electronics
buff, after a short wh ile

pursuing his hobby, acc u
mulates a variety of tube an d
solid sta te equi pme nt. If his
interest s encompass amateur
radio, ci tize ns band radio and
microcom puters, the amount
of gathered gear grows in
q uant ity and complexi ty.
Bud ge t ar y co nsi dera t ions
o ften necessita te acquiri ng
used eq uip ment. Dealings
may place test equi pment,
receivers, transmitters and
such in one's possession
which function poorly or no t
at all. This discussion is
p resented for those who
would like to attempt repair
ing their recalcitrant equip.
rnent , but lack basic trouble
shoo ti ng techniqu e.

Repair of fa ulty electronic
ci rc uits in entertainment ,
communications, test and
compu ting equi pment is a
broad area. Techn icians who
commercially pursue such
em p I oyment usually
specialize in families of gear.
Th e te levision tech en
counters variations on basic
television circuitry. Marine
technicians sec si mil ar designs

in shipboard electronics.
Communications equi pme nt
repa irmen and digi tal cir
cui try t rou bleshooters bring
specializcd techn iqu es to
solve their problem mach ines.
Fo r ,10 individual to at tempt
to t rou btcshoot a wide
var iet y of eq uipment, part icu
larly when mot ivated by a
hobby interest, is a chat
l c n gi n g and re ward in g
experie nce.

Some sources estimate 95
percent of successful elec
tronic equipment repair is
d iagnosis of the problem. The
rematnlng 5 percent repre
sents the effor t to replace
defect ive parts or circ uit
ali gnm ent nece ssary to
re store nor mal operation.
Wh il e these figures may be
inaccurate for t he profes
sional who may inst ant ly
recognize a circuit fault , then
spend a good deal of time
effecti ng repair because of
equi pment location or other
logist ics, these ti me incre
ments should be rea listic for
amateur efforts. Hob byists
a ttc mpti ng their ow n repair
jobs have one ad vantage over
the professional - t ime. The

Frayed li ne cord, bro ken con
nections, cor rosion on switc h
ing contacts, overheated or
b u r ne d r eslsto...., swollen
clcctrolvtlcs . lingering odor
of overloa ded t ran sformer
windings, vacuum tubes with
the te ll-tale whitish clue of
envelo pe leak age are typi cal
items a careful inspection
may discover.

Diagnosis of the symptoms
foll ows the inspection. It is
aided by the inspection as
evident faul ts arc eliminated.
Reasoning from the effec ts
observed (symptoms) to the
causes is a com plex mental
judgme nL Know ledge of
basic electronics, fa miliarity
with the part icu lar circuit
under considera tion, aware
ness o f how the equipment
functions normally, and past
experience all influence the
original diagnosis.

Analysis of the problem is
aided if the manual o n the
equ ipment is available. Of
particular interest for begin
ning trou bleshooters is the
bloc k diagram. Th is drawing
indicates various sections of
the equip ment , signal flow,
interc on ne ctions between
sectio ns, and other usefu l
data. Logically going from
effect to cause will locali ze
the malfuncti on to one or
more sections of the block
drawing. Consulting the sche
mat ic wiII reveal individual
stages within the suspected
scctionfs}. For example, the
block stating au dio fu nctions
may actually contai n six or
m o re individual t ransistor
stages (transistors and related
components).

Whcn conclusions are
reached as to probable causes
of the equipment fail ure , veri
fication of these judgments is
pursued. Verificat ion involves
the next two steps, isolation
and pinpoint ing, in the repa ir
techniqu e. The fau lt is
isolated to the suspected
section. Next it is narrowed
to a stage with in the section.
Finall y, ste ps are taken to
pinpoint the de fective part (s)
which caused the equipment
failure. As verificat ion pro
cedures are followed, new
d iagnoses may evolve. It is

commercial technician is
selling his t ime. He fi nishes
one job and hurries to the
next. The amateur who wants
his eq uipment operating well
can take the necessary time
to achi eve this goal.

Any troubleshooting sit ua
tion sho uld fi rst be ap
proached wi th the head, then
the hand s. Reasoning from
the symptoms ind icated to
the malfun ction involves a
logical pursuit through the
circ uitry toward an over
narrowing objec tive. This pro
cedure is used successfully by
professionals . With pract ic e,
the various steps become
refl exive and swift.

Fig. 1 illustrates a simple,
effe ctiv e tro ubleshooting
pro cedure. Inspect, diagn ose,
verify, isolate , and pinpoint
consti tu te the procedure of
invest igat ion for the defect .
Mnemonically, ID VIP may
be helpful when first using
this method. Th is technique,
as o t hers , becomes per
sonali zed with pract ice.

•Inspect ion is the first step
in the repair process. Obvious
defects sho uld be noted and
rel a ted to the symptoms.

surefire- -

,
G~rdld J . Hilrgen
P jnefjeJds Farm
Roule 2 , Box 68 E
McComb MS 39648
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Fig. 1. ID VIP Technique.

INSPECT - obvious ph ysical damage to line co rd , resistors, corrosion,
etc.
DIAGNOSE - m anual, b lock d iagram sc hematic print , symptoms
evidenced , "effect to ca use" logic
V ERI FV - use of t est instrume nts to
I SOLAT E - nar ro w fau lt to section, t hen to etacets} wit hi n sect ion
PINPOINT - check com ponent s wi thin stage fo r defects

not unco mmon for one's
o rigina l d iagnos is t o be in
correct. T e st i ng eac h
diagnosis will eventually lead
to t he fa ult. By fo llo wing
confir matio n t e ch niques,
especially whe n several inter
rela ted sections appear at
fault , areas of t he eq uipme nt
whic h fu nct ion properly a re
eliminated from t he searc h.

Corroborati ng t he diag
nosis pract icall y requ ires the
use o f tes t instruments to
extend the senses. Fo r
rea list ic, effect ive trouble
shooting, t hree basic test
items are req uired: vol t oh m
meter, service type oscil
loscope, some type of signal
ge nera tor. T he YOM
preferre d because of its
acc uracy and po rta bilit y is
the tra nsistorized model
(TVOM). Its high input resis
tance is particularly useful in
solid sta te servicing. T he
scope need not be an e xpe n
sive laboratory quality instru
ment; a 3 inc h C RT service
type scope is adequate. For a
signal generator, any ty pe of
oscil lated signal rich in
harmonics which will provi de
sufficie nt signal ampli t ude fo r
t he scope to discern is suffi
cient. One can ine xpensive ly
be fab ricated from an IC and
a han dful of pa rts which will
provide sine, t ria ngula r, a nd
square wave out pu ts. Lac king
a scope is an im pedi me nt.
However, a cru de signal t racer
in suc h a situation can be
some t ype of high impedance
earp hone. Th is subst itute
tracer's use is limited to au dio
an d video circuits beyond the
detector stage.

T he symptoms encoun
tered will d icta te wh ich
instr ume nt approach to use
whe n verify ing the d iagnosis.
If t he fault is t hought to be in
t he power supply section , the
YOM can normally be used to
track down t he culprit. If
signal path distu rbance IS
evidenced, the scope can be
employed to quickly iso late
t he areafs] of fault. Signal
tracing stages wit h in t he
iso lated section should
narrow t he invest igat ion to a
simple circuit area in the
equi pment. At t his poi nt t he

YO M is used to pinpo in t
defect ive compone nt(s). Most
stages will invo lve less t han a
dozen components, so it
would no t be t hat d ifficu lt to
check eac h part in t he stage.
However, voltage and resis
ta nce m e asuremen ts will
gen era lly lead to the In
d ividua l item causing the
fault. Iso lat ion proced ures are
varied. The particular
symptoms encountered will
suggest certai n a pproaches.
Some exa mples using t he ID
V IP sys te m may pro ve
helpfu l.

Case l , Ino pe ra t ive receiver
port io n of ham band trans
ceiver; prior re po r ts of poor
q ual ity audio on transm it.
Very low level signal now
com ing from speaker on

receive mode wit h ga ins open
maximum . Inspec t ion yields
no abnor malities. Study of
the bloc k diagram in t he
man ua l ind ica tes a n aud io
sect ion common to bot h
transm it/receive. This area
d iagnosed as th e troub le spo t.
Sc he mat ic print reveals fo ur
t r a n s istor stages in t his
se ction. Veri fying th e
dia gn osis, t he tech firs t
touc hes center contac t of
audio po t ; lou d signal from
t he speaker absolves t he
signal pa th bet ween t h is po in t
an d t he speaker from bla me.
Using a service ty pe oscil
loscope, signals are t raced
f ro m t he audio co ntrol
bac kw a rds towar d t he
det ecto r area . (T his cou ld be
reve rsed to go fro m detector
t o w a r d spea ker; personal
p reference and intuit ion
influe nces th is [udg men t.) At
the seco nd stage, a signal is
fo und o n the base, but
not h ing at t he collector.
Diagnosis confir med; stage
is o lated . TVOM used to
chec k fo r bias (.5 to .7 vo lt
o n bi po lar t rans is tors
measured between e mi tte r
a nd base). No t hin g. Tra n
s istor not working. Bias
co m po n en ts chec k o k .
Replacing t he small signal
t ransisto r effects a cure .
Tra nsce iver tests bring re ports
of goo d aud io on transmit,
normal vo lume an d qual ity
levels on rece ive. Evident ly

t he sit uat ion d eve lo ped
gradually. First reports of
abnormal a udio quali ty on
tra nsm it went un heeded ;
slig htly distor ted receive
audio was com pensated fo r
by the o pe rator's ear. When
the transistor failed com
plete ly , dra sticall y affec ti ng
receiver o peration, the unit
was scheduled for service .
Case 2. Reado ut of d igital
freq uen cy counter missing
part of segmen t display on all
six digits . Small circui t board
with on ly a few components
showed no observed evide nce
of fault. Study of sc hematic
indicates "B" segmen t no t
wor king on display. Diagnosis
is ei ther the IC (7208),
curren t li mit ing resisto r R3
(470 Ohms), o r d isp lay is
defect ive. It is un like ly that
all d igits are de fec t ive in the
sa me area ; the diagnosis
centers on the R3 resist o r.
Verify ing t his judgment in
volves checking t he resistor
wit h t he T VO M. It tests inter
m itte n t ~ m ak e, brea k type
of fau lt. Replace me nt of t he
resistor restores nor mal oper
atio n. The ID V IP system was
modified in th is application.
Since fe w compone nts for m
the to tal circuit, isolation is
quic kly achieved. In deali ng
wit h circuits using ICs, the
isolating tec hnique is to
det erm ine operating voltages,
input/ootput signals . If the
vol tages are correct and an
input signa l is presen t bu t
no output signal, replace ment
of the device is indicated (it is
the only t hi ng be tween these
t wo points).
Case 3. Service type oscil
losco pe : t race intermitten t ly
fades a nd d isappears. Careful
i nspec t ion of the circu it
b o a r d, CRT connections,
con trols, etc., y ields no clues.
Block dra win g in t he man ual
narrows this fault to some
t h in g u psett ing t he de
vo ltages on t he cathode ray

t ube. This d iagnosis verified
by using the vo ltage ca llo uts
in the schematic as com
pa r ison aga i nst actual
readings taken with t he
TVOM a t the C RT socket . All
vo l rages with in tolerance.
New diagnosis fo rmed tha t
CRT is defect ive. No teste r
a va ila ble, so with some
misgivings, a ne w CR T
orde red. (Putting money
where judgmen t isl] Late r
instal ling t he new lube
restores nor mal operation.

Eac h troubleshoo ting
situation de mands a litt le
differe nt ap proac h based on
t he same reason ing process.
Fami liarity with lest instru
ments bo lsters fait h in
fin dings as signal tracing tec h
niques quickly isolate. A
growing knowledge of how
com ponents behave will aid
judg men ts when pinpoi nting
fa ulty parts. Ohm 's law is
constantly a t work in circuits
offering clu es to normal or
abnormal opera tion. Use of
some t ype of signal injector
becomes a necessity whe n
t rac ing fro m detector stages
to ward s the rf circui ts in
recetvers. In these areas,
signals get progressively
smaller and ha rde r to detect
on a scope. A good amplitude
signal produced by t he signal
osc illato r will not on ly be
more easily viewed, but also
will often force itself through
defective stages. The
decreasing ga in wi ll indicate a
poorly fu nction ing c ircuit.
Ra pid iso lation in a dead or
weak sym ptom concentrates
on c hecki ng for any t ype of
signa l getting from stage to
stage. The quality of signal
can be considered la te r. The
point at which th e signal is
lost is a good area of further
in ve s t i ga ti o n f o r faulty
com ponen ts.

Com po nents

Any com po nent in elec-
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Fig. 2. Helpful Hints.

1. Work carefullv and slowly o n c rowded ci rcuit boards.
2. Don't hesitate to " lift" a component fo r t~ting. T ime spent
worrying about doing it can be used to do it and arrive at a de finite
judgment on its condition.
3. Work one component al a time. Do a neat, t horough solderi ng job.
4 _ Multiple defects are rare. Should several symploms be encountered,
particularly if some are "weird," check power supply perf ormance
carefully.
5. uoress exact replacement devices are used in some circuits, notably
oscillator applica t ions, some "alignment" of coils or capaci tors may be
required to re -establish proper operation.
6. Peaking "i·f" and "rf" adjustments should never be attempted
without p roper equipment. FM aud io c ircuits may be accurately
" touched -Up" by "ear"; ho wever, cas ual adjustments to i·fl r! circui ts
do more harm t han good.
7. Be aware of lethal voltages present in some types of equipment .
Safety practices such as us ing isolat io n transformers, discharging filter
capacitors, wearing p rot ect ive gear when handling cathode ray tu bes
and sUl;h should b e followed .

tronlc gear is subject to
failure. Fortunately, soft
areas have been observed.
Occasional lapses in quality
control will turn out
quantities of resistors,
capacitors, ICs, etc., which
exhibit definite weaknesses.
These parts o ften show up in
certain ser ials of commercial
equipment. For example , TV
chassis runs may use some of
these parts. Professional techs
after " ID-VIPing" a few such
sets will remember these cases
and do speedy repairs when
similar models show up for
service.

Small wattage resistors
usually do not fail or change
value unless some trauma
[shorted bypass capacitor or
solid s t atc device] puts
undesigned pressure on them.
Larger wattage resistors are
always subjec t to current
stress and may change value
or open.

Electrolytic capacitors are
a problem area. Large value
etec trolvtlcs commonly
found in power supplies may

develop high power factors,
leakage, and general deter
ioration. Inspect ion will often
uncover gross leakage. Over
heating occurring in eiec
trotvucs is always a due
suggesting replacement. The
smal ler electrolytic capacitors
associated wi th solid state
circ uits can cause troub le
shoot ing headaches. Carefu l
evaluation of ohmmeter
readi ngs will evaluate the
condition of these parts.
Small value capacitors often
used in bypass applications
can be checked with a scope
to see if they are doing their
bypassing job. Signals found
where they should be shunted
to ground indicate a capaci tor
fault. Likewise, coupling
capacitors can also be tested.

Inductances respon d to
conventional testin g methods.
Ohmmeter readings are not
helpful in problems wit h
small coils having partfs] of
their windings shorted. There
is a method of testing such
devices with a scope by
observing the damped oscil-

lations when a sawtooth
signal ls ap plied. This
advanced technique and
others are material for a
futu re ar ticle.

Thu s, for th e hobby ist to
troubleshoot a wide var iety
of his eq uipment is a chal
lenge. Armed with basic test
lnstrumcnts, an organized
t r0 u b leshooting plan and
some technical information
(at least a schematic) on the
faulty gear, success can be

expected, especially if the
virtue of perseverance is
present. ID VIP approach IS

one method of making a
complex electronic assembly
m an age a bl e . Information
supplied by the sy mptoms,
by the properl y operating
circuits, and by knowledge of
electronics narrows the area
of investigation to a specific
point with only a few parts
involved. Proficiency is
gained with experience. -

[ Introductory Offer)

COPYONE~

•

The "ULTIMATEu in CW Reception!

ACTUAL SIZE
3'/. ~ WIDE

2 ) lI"HIGH
4 Jill " DEEP

COPY ONE IS NOT A FILTER! This stat ion accessory is a must for the discriminating
amateur who operates CW, whether he is an avid CW op or one who engages in CW
for profficiencv . The CW signal is processed (not filtered) in a manner which allows
true ULTIMATE STATION REJECTION , a mode which has been previously
unavailable. The circuitrv " is totally unique (patent pending},a must for emergency
CW operat ions. If you haven't had the opportunity to operate a COPY ONE , ORDER
YOURS TODAY!

COpy ONE CW PROCESSOR SPECIFICATIONS & FEATURES:
• U l l im ,ll~ stiltion rejectlon (a lmost un believab le but tr ue !)
.Pitch & volum~ irtd~nd"'t of receive r or transceiver
• full quie1il"lfl, (i .e. no background noise) Without SQuelch
.COPY ONE is not iI filter . t here is a bsotutelv 00 ringing Of

background noise
.Plup ioto transceiver Of receiver /transmltler combo

wllnoul modrficanon

.Oiscrimin.JItes silVl.lls in 80 to 100 cycle incremenb
• full breilk·io CW operation
.locludes115 vo lt A( power supply or may be

batte ry operated
• Buill in cold practice osclllalOf
.LED Iocl.-up controls front p anel mounted

3135 North Cole Road Boise, Idaho 83704

ORDER YOURS TODAY!
send $89,95 by check
or money order to:

COPY ONE,

[208J 377-1562

• COPY 01'11 .. ~ rd
trodPm.o.... ~M ,_d.
ond~. po1font ".hu
...-.d ".odfm.k. _e do .eloprd
bit ~nd 'or \he l.obo';Ilon... 0'
l Ol rt' ,,"" " , J1J~ N Cole Rd .
110,,",,, Id~ho. BJ)'tN L 11
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Fig. 1. Note: Tap Ll el-ety several turns.

Build A Deluxe QRP Transmatch

- - make every milliwatt count

I have fou nd that QR P has
many advantages. High

voltage compo nents are un
necessary , bri ngi ng the cost
of components down to a
reasonab le range.

Because of my low budget
and the lo w cost of the
Argonaut 509, it was love at
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0 "Q "

, ,

I
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1
'G""""". 0 . 52
, '
, ,

, ' " ...

."
f RONT

first sight. The Argonaut has
many advantages. At present
I have no plans to use a
linear, so I have no worr ies
about an anten na switch or a
tuner.

Fig. 1 shows a com plete
schematic of the circuit. The
tuner can be switched in or

out of the circuit . At position
11 of the switch, I have pro
vided a 50 Ohm dummy load.
This can be left out, if not
needed. If used, it shou ld be
capable of handling yo ur
transm itte r's outpu t. Posit ion
12 is left unused on my
setup, to provide the option
of a 100 kHz calibrator.

The tuner circuit was
taken from the Radio Ama·
tear's Handbook.

L1 cou ld be a ro ller
inductor, but that wou ld
drive up t he cost of t he
circ uit. The tu ner works well
on 80-10 meters.

Fig. 2 shows the layout of
my circu it. Extra room was
provided fo r the calibrator
option.

For compactness, I used
miniature 365 pF variab les.
Cl-C2 could be a gang tuned
capacitor, but that would
cost more and take up more
space.

The phono plugs should be
t he shielded type, to prevent
unwanted radiation.

The cost of the unit
sho uld be 16 or 17 dollars,
depending o n t he cost of the
case and what options are
used . •

[
s

\

Q " ::
ROOM fOR
CALIBRATOR

/
JI-IO-.

Fig. 2.

L1
5 1,52
53
J l·J11

Parts List

365 pF var iable capacitors (Radio Shack
272- 134 1 or equ ivalent)
B&W3012
1 pol e , 12 posit ion (Rad io Shack 275-1385)
DPOT (Rad io Shack 275-1546)
Single hole p hono jack (Rad io Shack
274-346)
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Photo A. Scope patterns. A (bottom) - sine wave output from low pass filter board. 8 [top} -:
square wave output from A FSK keyer. Patterns are displayed on a Tektronix 545-8 dual trace
scope.

keyers. It's
move up to

5-10 k pot -
1 meg YO W
lOOk Ohm Yo W
l meg % W
.01 mF
150 -200 m F
.01 m F (bypass

cap]
l N9 14 or almost

any diode
7408 quad t wo

inpu t A ND
7493 counter
8223 256-bit

ADM
7493 cou nter
74 151 mu lt.
555 timer
74308-input

NAN D gate

Parts List
AFSK keyer board
R t l kt rim pot
R2 1.21<.
R3 1.2k
R4 1.2 1<.
A S 6.8k n
R6 } 5SOn
R7 4 ea. 1800 n
AS 330 n
R9 330 n
Cl .0 5 mF

C2 1 4e8 . 33 p F
C3 56 pF
Crysta ls
Yl
Y2
Y3Y,
ICl
IC2
IC3
IC4
IC5
ICB
IC7
ICB
Q l

0 1

Ul

2295 kHz
2975 kHz
2225 kHz
2125 kHz
7400
7400
7400
7400
74151
7490
7490
7490
SK3Q20 RCA or

sim ila r NPN
A ll resistors are Y. Watt, except
A 1. a vertical mount circuit board

PO'.
RTT Y 10 board
Rl
R2
A3
A4
Cl
C2
C3. 4 , 5

U4
US
U6,7
U8

U2
U3

tions already have a loop, so
be sure to check this pros
pect.

"circuit board pot, u p rig h t type; a
5 or 10k pot can be used wi th R2 .

Anyone who operates
amateur RTTY is aware of
the inaccurate shift of some

My next ste p was to con
struct an A FSK keyer and
assemble an FM tr ansmitter.
The star of this weather sta
t ion system is the AFSK
keyer that I developed . The
keyer, of course, is not
li mited to this system and can
be used in place of the many
far less accura te kevers now
in general use .
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Fig. 4(0). AFSK keyer board.

expensive way to ach ieve
highly accurate RITY tones.
The best accuracy comes
fro m crystal control, and this

WB41 XK
FOX

AFSK keyer utili zes 2 MH z
crystals to assure high pre
cision. You will be pleasan tly
surprised at how inexpensive

this keyer is when you begin
to add up the costs. The
divide- by-te n 7490 chips have
been advertised as low as
45d each; the 74oos, fo r 16o;t
each; the multiplexer, for
79d; and the crystals, your
biggest expense, will run
between $3.00 and $4.50
each. The total cost will be in
the neighborhood of $25.00
for an AFSK kever, with an
850 Hz shift, a 170 Hz shift,
and a narrow shift CW 10,
with plus or minus 1 Hz
frequ ency tolerance that
requires no calibration. Not
bad, huh?

The heart of the AFSK
keyer is the crystal oscillator.
I chose a 7400 quad NAND
gate crystal osci llator for its
simplicity and because it
worked the fi rst t ime I built
one . The circuit requi res only
three gates, but I used the
fourth ga te as a buffer. I have
forgotten where I got this
circui t, but there are many
similar circuits in use. (J an
Crystals lim a couple in their
oscillator data shee t , which
tells you to orde r AT cut

crystals with a 32 pF load for
these ty pes of osclllators.)
Thi s ci rcuit will work with
almost any HC·6/ U crystal ,
and on- frequency adjustment
can be made, i f necessary, by
choosing a higher or lower
value for C2. Although only
two osci llators are needed for
the weat her station, I have
laid out four crystal ci rcuits
- o ne for mar k, one for 850
Hz shift, one for 170 Hz
shift, and o ne for narrow
shift CW 10 . The output of
each of t hese oscillators (pin
6) is connected to one of fou r
inputs of the 74151 multi
plexer. With all select inputs
high (2.8 to 5 V), the mark
oscillator frequency will
appear at the multiplexer 's
o utput. Whe n select input B
is taken lo w (0 to .8 volts),
the mult iplexer will switch its
output from the mark fre
quency to the selected space
frequency , in this case 2975
kHz. Note: If A and Bare
taken low, no signal appears
at the mult iplexer ou tpu t be
cause an unused input will be
selected. The output of the

- I

- GROU ND

-OU TPU T, 0- 4 VOLTS PEAK TO PEA K

• TEST POI NT, TTL OUT PUT FROM L AS T DIV IDER

- TEST POI NT, TTL OUTPUT FROM MULT IPLE XER

I~
- "
- (+1 PLUS 5 VOLTS DC

- SELECT A (CW 10 2225H z)

- SELECT C (110 Hz SHI FT 2295Hz)

- SELECT B 1850Hz SHIFT 29 75 Hz}

NOTE : OSC. ·D~ IS SELECTED WH EN
AL L INPu TS ARE HIGH.

res

- Y4-

\ / 1-------,'

-Y>-

5EE
EXPLO'CD~E~D,- _
VI EW

-YI- - Y2-

L -.J
Fig. 4(b). Component layout, AFSK keyer board.
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and lOin teletype instea d at
CW2

• As usual, I lai d the
circuit out with 22-pin edge
conn ecto rs, for serviceability.
The circuit uses a 555 mini
DIP timer (the RTTY pu lse
generator) for doc ki ng the
7493s t hat address t he
memory at a teletype speed
(for exam ple, 18 ms pulses,
negative-going to negative
going, for 75 wpm ). Another
555 IC is used for a star t/
reset t imer, which is allowed
to time out when a steady
mark for approximately 20
seconds is present on the
loop. When this timer times
out, its out put will go low (0
to .8 vo lts) and allow the
7493s to address memo ry at
the rate of the clock pulses.
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input. (A dy namic mike input
wi ll requ ire far less signa1.)
Deviati on was ad justed to 5
kHz by the deviat ion control ,
and all other t ransmitter ad
justmen ts were made in ac
cordance with the manual.
The only mod ificat io n I made
to the GE transmitter was to
f o rm t he antenna relay
bracket so tha t the armatu re
would remain close d. I used a
mo bile strip and, therefore,
had to bu ild a power supply,
keeping in mind that it was to
be keyed co ntinuously, 24
hou rs a day.

I got the idea of using a
PROM from an article by
W6LLO, but, unlike hi s de
si gn, my circui t will auto
matic ally start and stop itsel f,

Fig. 6. Low pass filter schematic (by Frank Regier OD5CG).
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que ncy used (2125 x 3 =
6375 Hz). If lower tones for
mark /space are considered,
t he .05 m F capaci tors should
be changed so that t he cutoff
frequency is lo wer than the
third harmo nic of the lowest
frequency . For example, use
a .1 mF capacitor for a cut
off frequency of approx
imately 3500 Hz, so that the
t hird harmoni c of 1275 Hz
(3825 Hz) is above the cut
off.

The output from the low
pass f ilter is ad justed by Rl ,
located on the AFSK boa rd,
to a signal level necessary to
drive whatever transmitter is
used . For the GE Progress
Line that I used, I ad justed
the o utput for o ne volt Pop as
suggested by the manual and
inserted the signal at the mike

Photo B, The three circuit boards used in creating the AFSK to nes and ID. Left - A FSK keyer;
middle - filter board; right - ID board.

mult ipl exer (pin 5) is con
nected to the divide-by-1000
divi ding chain. The 2125 kHz
signal at the dividing chain
input will appear as 2125 Hz
at pin twelve of the last 7490.
A note here will explain why
calibrat ion is not req uired.
The 2125 kHz crys tal with its
extreme tolerance of .005%
would produce a frequency
of 2125.106 kHz which,
when divided by 1000, wou ld
net out to 2125.1 Hz. Even if
the oscillator was o ne kH z off
frequency, the output woul d
only be o ne Hz off. The
outp ut from the last 7490 is
buffered by Q1 , and a vari
ab le signal level of 0 to 4
vol ts peak-to-peak is obtained
from Rl . Thi s output is a
square wave and must be
fi ltered to produce a pure
sine wave, especially if used
to AFSK modul ate an SSB
exciter,

In order to fi lter the
square wave fro m the AFSK
board, a lo w pass fil ter is
used. A circuit I fo und in a
Ham Radio art icle by OD5CG
does a fine job of removing
the third and fift h harmon ic,
leaving a pure stne". (See
scope patterns A and B in
Photo A.) As can be seen
from the schematic, this filter
re q u ires minimum t uning
(tune by selecting the proper
value for C1, 2, 3, 4) and
contains only eight compo
nents. The cutoff frequency,
with the components shown,
is about 5000 Hz, or about
1400 Hz below the t hird har
mon ic o f the lowest fre-
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Fta. 7(0). Low pass filter board. Fig. 7(b). Component layout, low pass filter board.

Photo C. Top view of completed transmitter, showing Progress
Line 50 MHz strip at left, power supply at center, and A FSK
keying boards on the right. Empty space in front of the boards
houses the blower, which is mounted on the top cover.

Photo D. Top view showing transmitter, power supply , and
circuit boards. No te: AFSK board (outside) is a prototype.

eight-bit word is: bit 1, a
space, t he beginning of every
R T T Y c haracte r ; bit s 2
thro ugh 6, a mark/space com
bi nati on det ermining the
RTIV character o r fun ction ;
bits 7 and 8, the stop pulse, a
mark requi red to be at least
one and one half times the
length of a RTIV pu lse.

The outputs of the 8223
are at a low state when pur
chased, so I used mark as low,

in te le type, mainly because
CW ID Is not requ ired o n the
MARS frequency. Uy simply
cl oc king the address ICs at
the rate of a teletype pul se
and programming the entire
R TTY c h ar act er in t o
me mory, we have a nift y mes
sage generator . If we divide
the 256-bil memo ry into
eight- bit wo rds, we can write
32 words into the 8223 chip.

The breakdown of the

will repeat it self every 20
seco nds unti l a space comes
over the loo p. Even if t he ID
is partially into its cycle, a
space will reset the ad dress
ICs to zero . Note : The zero
position of t he 8223 memory
chip should be a mark.

Instead of program ming
the memory chip for a CW
ID, I wanted to print the ID

This t imer wi ll rema in in its
timed out state un ti l it re
ceives a pu lse to reset it . This
rese t pu lse wi ll come from
either the 7430 eight -inp ut
NAND gat e tha t signals the
end of memory or fro m any
space from the landline te le
type loop. In other words, a
steady mar k of 20 seco nds or
longer will star t thc ID, which

66



~IIWA

FlA WEo\ZIJ1f'l
o\UflM IXl(/A

FU WEAZI..Jifll
~1l0VA

FU 'oIEAZIJIf'lHAl(

ilI'ILOQ( SLI~fLY WAinER AU. ZlJjES IL£Sl AY tHGKI , CHAM: ( rF FROSt
NCLllTI£RN ZlJjES WiIlNES{,AY fIICJlNIIlG.

.""F~3iIIhflll2S13 1 5

-T"
PENlftSLLAR FLa nDA FARM AREA fII I N1J'IlI'l tiJ'lPEllAnJRE FCJlECASI
NArIONA!. WEAt lER SE:IN ICE: TiW'A 8lY AREA RISKIII Fl
10 15 Al'l ESt fII lJj FEll 28 1~11

TON1Git FAIR NOllT ri AND CEJIT RAL. •• OECllEASING ClCUlINESS SOUI li.
UGH NOIIT lIEfLY WI ~S WU Il PERI OOS C6 CAUl. t~T1JRES to FALL
RAPIll.Y NORT ri AND CENTRAl. ZONES AFtER SUNSO All) fIIlJ1E: Sl.MY
IlIEREAF TER. WEll TIlE: SWIHEil N ZON£S tEl"l'ERATlIlES WILL FAU.
~OOAU.Y tlflWGH I riE NI ~I. i'lI lW'lJfII IEi'f'ERATLfl ES TO O:QJR HEAR
3iJNRI:£ .

LCWEST Ii~ E'.R AIURES

ZCWES 6 7

ZIJI ES d AtW ~

ZONES " " ra

zees " " " " n

zces " rs ec

ZIJIES 21 22

210 TO 32 FR IJiT

.10 10 ~ FROST

3t 10310 EXCEpt 32 TO 3t IN tl£ P(X;J(£JS
SCAH ER iIl FROST

36 10 t o PAtt:1fY FROST

308 t o tt

40S Ilo\ID !lOS

N H~ H"

~IIWA

FlA WEAZIJ!fI\
o\Ul'l4 l t;iV A

Fl.A WEAZI J11'l
ACfl4IIWA

FLA WE AZ IJ :."I

ff'Z1:Z"
SDCA I ~lA 2015t t
SIlJ(J(J RWRIl2ll J 5t~

RADAR SJ,'f1ARY
NAtlONAl. WEAIlIER 3<:IfJ JCE l'UN'l1 n.
103J IIo~ Est ('l iJj FEa 20 1317

AI IOJIA/'l ES I••• LARG£ I'ArCf£:> IJ' RlU N " U ri A FEW El'IB£DO£Il VE: 1n'
HEAl/ Y Sfl CWERS COIlrIHlED ....CH G AIlD WELL Cf"FSfl CJlE I IlE EAst ccssr
illO't VUlO OCAC K rc WEST PALJl aEACil . OIHEllS WERE OXUR RlHG JIST
HOlIK CF Illi LAKE A'll NOlTK CF PU HtA GOfa)A. THIS ACTI l/lT Y \liAS MOVING
IOo'AIm:i TilE: HCLIIIIi iAST AI 12 ,~PH .

SCAHEll EIl SIi W'E1tS CCH TiHL/EIl U I'ORUONS CF DADE A!() BRWARl
CQlHnES•• •FLCRIDA IlAY., . A'll TrE GLLF ;;EfWE;EN ne LWER KEYS
AIlO DRY I CRTtlGAS. ,~W<l'lilH tr IIiIS /GIl VI IY IIIlS tllol ARll5 ne
EAST Ar 12 ,~I'K.

I'IAlt rep 26 neo FT.

Sample copy.

since there are more marks
than spaces. The first step in
programming is to make a
chart, such as the one in Fig.
1. Next, fill in the characters
tau want in the spaces pro-

vided. Consult ing th e RTTY
character chart (Fig. 2), fil l in
the appropriate mark/space
combination. Then , following
p ro gra m ming instructions,
simply program the spaces by

wnung a logical " 1" for the
spaces. This data is from the
Stqnettcs Digital-Linear·MOS
Data Book.3

Proceed as follows:
1. Ground pins 8 and 15, and

remove Vee from pin 16.
Rem ove any load from the
outputs.
2. Address t he bit to be pro
gra mmed by applying a
logical " 1" (5 volts) or a

'"

c""' .~ ' " E~ T."y
OUTP UTS

•

"'822 3

,,'I.,~ ,

bl. Cw eK T ' '' E~
u ~ ~
~~~ -----,

L'
cr

,
•

80 8'8,., •• •, M.'

vgc
, , , , " ,. " ,. I,.

" ,00 0' 0'0 , 0_ M 06 0 > ~ .

'. ,-.. ' ~

" •, ,

' 0 . 0

" A,
'..,., .... ..

, ,, ,

r ",.

,. of-!--

'"
I.

,r
r-------- - --..,
I vee :::t :::t :::t . 1
1 G ~o_T C' XC- t: I
" e 3·c.·e~ HE By PAS S 1

e~ . Ae ' T O R S _ .0'.. 'L J

, .... .
ua
7.g ~

• "1, •
•,

r-' .0'" "•
f-' "0'"

,
" .

,
,• I.

,,'" ,

'"

"'r'
L1

ce

"S TA~ T/ I!ES ET

n " EI!

,..
' ~ 9' 4

, .'.~O'U'

, P ' . 80 ' U2

8 · '''.U T , ., . " 0 ' "'.A~ O GATE
• . ' . "O'u•

r-" oa r o H~3 ' .
,,~ , •'. Oo, u.

, • ,. ' . O. U'

" '" • 0' U... .' . " O' u•

OUTP UT TO
M S • • HE "
BOA ~ O - E ' TME~p, ,, 10 OR "

.,.,

'"

1.,.,

" ARK

~(.
>O 'G M FO~ .. . ~ .

l O'" 'O~ SPACE

'"1
. '. >I
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interfacing circuits, such as
these I have obtained from
Fa irch ild Semicon ductor's
TTL Applications Handbook.
You also shou ld investigate
the optoisotatlng circuits that
are available, if isolation
of high voltage (100 pl us)
circui ts from low voltage (5

)(

:

mat ion to the supplier's order
bl ank.

Since there are a variety of
key ing methods to choose
from, I will leave that part of
the project up to you - you
know what you have to work
wi th. I do recommend th at
you fami liari ze yourself wi th

141

STEP 'to ~

TES' roOl
S VOLT S

"

S. EP ..O l

• ""Of, U ,, ·

I """L' IlSv
TO OU' P,,'
SHEeTED

I,

output, and place 5 volts at
v ee. There should be 5 volts
at the output. If 5 volts are
not present, repeat.
5. Repeat ste ps 2, 3, and 4
for each output to be pro
grammed.

These chips are also avail
able preprogrammed. If this is
yo ur cho ice, I recommend
filling out the chart that ac
companies this art icle and,
then , transferring the Infer -

" l v OC

!--------~

EXilmple
laddress bit #27)
51 .. 1 11I
52 =1 121
53 =0 I I
S4 -1 lB)
55 -1 (161

.. 127}

Fig. 9. R TT Y 10 program ming (from Stonettcs). Fig. 10(a). R TT Y ID board.
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AD _l
A1 - 2
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A 3 - 8
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STEp
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logi cal "0" (0 - .4 volts) at
the address lines: AD, Al, A2,
A3, A4.
3. App ly 12.5 volts ± .5 volts
to the o utput, to be pro
grammed th rough a 390 Ohm
resistor. Then apply 12.5
volts to Vee (pin 16) fo r 1.0
rns.
4. Remove the 12.5 volts
from the o utput. Check the
o utput by placing 5 volts
thro ugh a 1k resistor at the

-,
-I NPU T FRO M RTTV LOOP (TA KE LOW FOR SPACE)

- OUTPUT TO AFSK KE VER ( PIN 10 OR liON AFSK BOARD }

- 5v lvCC )
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Fig. 10(b). Component layout, RTTY ID board.
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str ip from burni ng o ut
screens. Special care, in
cluding cooling and proper
tune-up, is needed for any
transmitter keyed 24 hours a
day . I am current ly wo rking
on a solid sta te ve rsio n to
replace the GE tube trans
mitter.

In conclusion, r would li ke
to thank Bob Ghormley
WA~UVX, for his inspiration,
and m y w i f e, Linda
WA4U IM, for her perspira
tion, in hel ping me get this
article together. •
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failures with the TT L circuits.
However, I have had consider
able problems keeping the
61 465 in the GE Progress

~OOO V

,J,

Fig. 11. Interfacing, transistors driving TTL (from Fairchild) .
Right-hand example includes OC filter to suppress noise.
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volts) circui ts is desired.
My station has been o n the

air for the last year and a
half, and I have not had any

Michael Kelleher WA6HDK
10002 E1 Nopal
Santee CA 92071

Or Not Guilty?

Guilty?

an indictment of some 2m

within a group that may bet 
tcr our own positio n, or to
flaunt our su per egos over the
radio under the cover of such
phrases as "... Well , we 'vc
bcen a ham for forty years

"
A good am at eur l istens

more th an he ta lks, so let 's
listen. Listen to Novice s and
relearn about what enthusi
asm really means. Listen to
the CBcrs - when thc "chi ps
are down " they often have
some fine th ings to say (and
they are doers).

Li st en to yourself
LESS !

Liste n to r e a son
MORE ! •

and 75m ops

ing to their own voices?
So much of what we say

on the radio is heard by so
many people - including
non-amateu rs - and th e ty pe
of behavior that is most
rem embered is the type so
ofte n found on portions of
the 75 meter and 2 mctcr
bands. It is a sad co mme ntary
on thc amateur service.

We are involved in bo th a
hobby and a service . We are
not involved in amateur rad io
to bludgeon ot her individuals
with o ur perso nal gripes,
in te r pret regulations and
bylaws to suit our per sonal
needs, throw ourselves into
every " po lit ical" sit uati on

- -

Ho w often have you heard
an amateur make disparaging
comments about C Bers, using
trite phrases that we 'vc all
heard ? How many of these
same amate urs have rcall y
ever been o f assistan ce to
another when it was needed?
Are we as willi ng to tro uble
o urselves to hel p another as
so many of the CBers are ? We
tend to be great talker s - but
are we doers?

And what about attracting
new amateur radio operators?
How can this be effectively
done when so many of the
experienced amateurs spe nd
so muc h of th e t ime settlin g
perso nal vendettas and listen -

A mateur radio has given
us much to be thankful

for and many good frien ds.
But a certain segmen t of th e
hob by has real ly "turned me
off" du ring the past year.
Much of what I di sl ike abo ut
amateur radio can be found
on 2 meters and 75 meters.
Let me give you a few exam
ples:

How about some of the
local repeater organizations?

It seems to me that some
of these grou ps have evolved
into what is almost a pol itical
"machine :' Among some of
these groups there is constant
"i nfighting" for more clo ut in
the gro up, attem pts at
"one upma nship" through
personal a ttacks o n other
amateurs, and a general d is
regard for the o pinio ns of
those who make the repeater
groups viable - the general
membership. Accusations are
made against various groups
and individuals without re 
gard to the personal feelings
and character of the ind ivi d
uals invol ved.

Another di sheartening part
in all of th is is that th ere is
such a small minority of these
same amate urs who are will
ing to assist o ther a mateu rs
and non-amateurs when it is
needed . It is almos t universal
ly true that the loudest voices
heard in various " political"
maneuvers or in the "down
talking" of another's view
point or character fall silent
when there is a call fo r help .
Surcly this is the antithesis of
wh a t the amateu r spirit
should be.
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Rod Hallen WA7NEV
Road R unner Ranch
PQs-t Office Box 73
Tom bs-lone AZ 85638

New life

For

Old Transformers

W hen amateu r radio
was very young, it

was necessary to build every
th ing fro m scratch. You
could n't just buy the com
ponents and home brew a
receiver or a transmitter; you
actually had to make the
com ponents themselves. If
you needed a coil, you
wound one on an oatmeal
box. Rectifiers were jars of
some foul-smeth ng electrolv te
wi th the anode and cathode
; nse r ted. Capacitors were
built up and so on. The rea
son was, of course, that the
necessary parts were not
available.

Today, kit-building IS

popul ar among hams and
computer hobbyists for eco
nomic reaso ns and not be
cause assembled units are
hard to get. Building is great
fun, and I enjoy it, and the
money savings certainly enter
into t he fun. I'm not suggest
ing that everyone start fabri
cating their own ICs or key
boards, but I think that some
might find the follo wi ng in
formation usefu l.

When I decid ed on the
Processor Techno logy SOL
System , I o rdered o nly the
PC board kit in order to stay
within my budget. Thi s is a
com plete microcomputer on
a board with video and ke y
board interfaces, cassette co n
troll er, serial and paralle l I/O
ports, RAM and ROM , and
much more. All I needed to
get it fly ing, other than the

Retired television transformer with the covers removed.
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The winding pileup o f the transformer sitting on top o f the £
and I segments.



The winding form completely rewound, taped, and ready to be
mounted back in the core.

be easily removed. Use the
blade or one of the I seg
ments under the top E seg
men t all the way around and
through the middle of the
winding, an d it should pull
out with a pair of long-nose
pliers. Wi ggling it back an d
forth while pu ll ing shou ld do
the job. Once the first seg
men t is out, the rest can be
loosen ed and pu lled out with
out problems.

You wan t to get rid of all
of the wind ings except for
the primary, whic h you'll re
use. It should be closest to
the center of the wi nding
pileup. You can determine
this by tracing the leads yo u
identi fied earlier. Starting
from the outside, unwind the
layers one at a time until you
get down to the level you
iden t ified as the 6.3-volt fila
ment Winding. As you un
wind this layer, count the
turns of wire carefully. This is
important! T his tells how
many tu rns each of the new
wind ings must contain.

Mine ha d 12 turns, which
means that this t ransformer
was designed to have two
turns of wire per volt . Usi ng
the sim ple ratio formula PIS
= VP/yS, where P is the

Shrink
also be

Reassembly

Put the segments back to
gether in the windings by
alterna tely stacking them just
the way they came out. A
hammer and a small block of
wood may be necessary to
drive in the last segment or
two. Do not use the hammer
directly on the segments 
you' ll flare the edges and
they will not fit together
closely. Make sure that the
holes in al l of the segments
are lined up , and replace the
covers and any insulati ng
material they may have con
tained. Tighten the bolts
good an d t ight. The first
transformer I rewound had an
audible hum until I really
clamped the segments to
gether.

Now you've done it and
can check the voltages with a
meter. They may differ from
our design voltages a little,
but, afte r recti fication and
filteri ng, you'll have plenty
for your regulators. See
" Heavy Duty Power Supply,"
by Will Cattev, in Kilobaud
#4, page 78.

Al l of this may have
sounded complicated an d dif
ficult, but it isn 't really . It
took me lo nger to tell this
than to do it. Now I can start
building my SOL System . •

lar house wIfing.
tubing or tape can
used.

14.8 Amps
9.3 Amps
5 .8 Amps
3.7 Amps
2.3 Amps
1.4 Amps

Current-carrying
wires in trans-

#,.
# ' 2#,.#,.
# ' 8
#2.

Table 2.
capacity of
formers.

more than 3 Amps (Table 2) .
Plastic or enamel insulated
wire or smaller sizes can also
be used if your current re
quirements are lower.

Wind the higher voltage
winding first, leaving a foot
or so for a connecting lead.
Wind t ightly an d neatly until
you reach the center tap (32
turns on a 2 turns-per-volt
transformer), leave a loop
about a foot long for the
center tap, and then wind the
second half of the winding
with another one-foot lead at
this end. If a ll of the turns
won't fit on one layer, double
back to ward the beginning.
Wrap this winding with tape.

Wind the 8-volt winding
next, using wire large enough
to carry the require d current
(Table 2). I didn't have any
# 10 but did have plenty of
# 16, so I used 3 strands of
# 16 loosely twisted together,
which should handle more
than 10 Amps. Slip some
insulation over the leads, and
tag them for identification. I
used plastic insulation re
moved fro m lengths of regu-

The transformer reassembled. It has been said that the
segments should be shellacked before reassembly, but that
seems like a messy job, and I haven 't found it necessary. All
that remains is to insulate the leads and replace the covers.

Fig. 2.
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number of turns in th e pri
mary, S is the number of
turns in the secondary, VP is
the voltage in the primary,
and VS is the voltage in the
secondary, it is possible to
determ ine ho w many turns
eac h of the other windings
had, but it isn't necessary. All
you want to know is how
many turns per volt you r
t ransformer has. If you were
bu ild ing t ransformers from
scratch, you cou ld use what
ever value you desired, but
two seem to be standard, as it
has bee n the same on all of
the t ransformers I've re
wou nd.

Remove all the rest of the
windings except the pri
mary, and , if it is covered
with a copper foil shield,
leave it in place. Wrap the
primary wind ing with tape,
and yo u're ready to start
rewi ndi ng.

Rewinding

Th e number of turns
needed for each winding is
the turns per volt times the
desired vo ltage. Fig. 2 sho ws
how 1 rewou nd my trans
for mer. For the 16-volt wind
ings I used #1 6 Formvar insu
lated wi re, whic h will handle

G ~ VAC Ul TURNS)
FIL Ali ENT

) VAC RECT IF,E R
F'LAliENT

l'" TO ) 00 VI";
SECONQUY

Fig. 1.

'"0 VAC
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THE SYSTEM 3000A TRANSCEIVER

AN ADVANCED CONCEPT IN 2M FM
£rlgecom Inc. proudly presents a totally new concept in amateur radio: SYSTEM 3000A - a m icrocomputer-based
two-meter FM transceiver that provides you with operational flexibility found in no other transceiver. Some of the
extraordinary features of SYSTEM 3000A are:

* TWENTY FRONT-PANEL-PROGRAMMABLE PRIORI TY CHANN ELS. Just dial in
the frequency and transmitter offset, press the Enter Switch and you 're in the memory.
A battery backup is used to retain th e memory when power is removed .

* DUAL BUILT·IN SCANNERS. One for automat ically t un ing the the band in one or
fou r MHz bands, t he other for scanning the pri ority channel s. Ad justable pause from
3-10 sec.

* PRIORITY CHANNEL MONITOR so you can operate on one frequency while
periodically monitoring one or more priority channels.

* ANY TRANSMITTER OFFSET. In addi tio n to the standard ±600 kHz, SYSTEM
3000A can be front-panel program med to provide any transm itter offset from 5 kHz to
4 MHz.

* ADVANCED Pll SYNTHESIZER covers 144-147.995 MHz in 5 kHz steps with
electronic pus h-b utton (two-speeds ) tuning.

* 25 WATTS OUTPUT. Selecta ble High/low power output with ad justable low power.
* FUll TWO·YEAR WARRANTY. Every SYSTEM 3000A is warranted to be free from

defects for two years, and it is American made so servicing is no problem .
* VERY COMPETITIVELY PRICED-$549.

For more de tails on these and the many other fine features of SYSTEM 3000A, see one at selected dealers or write

or phone for a brochure.

Edgecom 'nc . 2909 OREGON CT.·A3
TORRANCE CA 9 0503
12131 533.{)433

E18
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George Tam KH6EM
4160 Papu Circle
Honolulu HI 96816

For the IC-22S

Simple Scanner

for synt hesizing a channel in
the Icom 22S showed that
only a single-pole swi tch is
used and that on ly plus 9.7
volts is applied th ro ugh th is
switch. Searching for elec
tronics to do this, I fou nd
t hat the CMOS CD4017
decade co unter/decoder with
its inhibit gate fulfilled the
requireme nts so well that it
might have been specifically
designed for this project. A
CD4022 divlde-bv-B counter
would serve just as well, but
was not on the local dealer's
shelves. The counter portion
provides the t iming pulses.
The decoder portion provides
the proper seque ntial scan
ning pulses.

The 10 decoded outputs
are normally low, and go high
o nly at their respective
de ci mal t ime slots. The
simple reset allows you to
choose any number of scans
per cycle . I chose four, as
that covers t he mai n
statewide repeater, a local
island repeater, a local open
private repeater wi th auto
patch, and the municipal re
peater. To get fou r scans, t he
4th pulse is fed back to th e
reset term inal. There is an
SPDT switch on each channel
so that another set of four
channels could be scanned (or
any combination of channels
desired ). This system works
well here, as the normal
repeaters drop out when you
travel to the opposite side of
the island, and other reo
peaters co me within range. I
general ly switc h one of the
quieter channels to monitor
the 52 simplex frequency.

An explanation must be
made here. During normal
operation with the switch in
the Dup A position, the
regular freq uency matrix
table cannot be used for
146.520 MHz. For true sim
plex operation, the switch
must be moved to the center
positi on. Although this cou ld
be done with added c ircuitry,
I felt th at it would be too
in vol ved for the si mple
scanner I had in mi nd. For
tunately, KH61EL came to
th e rescue at this time and
repo rted tha t he had experi-

are 12 /13.8 volts. Using TIL
devices would necessitate a
drop to 5 volts and associated
dissipation and loss. The use
of CMOS devices fi ts right
into place, because they pro
vide the right voltage to inter
face and no critical voltage
regulator is needed .

Study of the matr ix ci rcui t

Due consi deration was
given to TTL devices, but 1
chose CMOS, because the
diode matr ix in the lco m
operates on 9.7 volts, and my
car and home power supplies

a minimum number of parts,
avoiding expensive o r diffi
cult-to-o btain ones.

A h er using th e Ieom
22S for a time, I found

that altho ugh it was easy to
change channels, I wanted a
scanner. A study of the ham
literature produced several
articles on scan ners. Since a
small, simple an d inexpens ive
unit was what I wanted, I
planned a circu it which used
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Fig. 1. Scanner.
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mented and found that hi s
225 cou ld be programmed
down to 145.350 and up to
148.200 and sti ll mai ntain
lock. Wit h this info rmation, a
cha nnel was programmed for
145.920 which, with the
swi tch in the Dup A position,
gave a receive frequency of
146.520 MHz. This posit ion
is used for receive only. The
scanner can then moni tor 52
without an added circuit to
control the Dup A swi tch.
However, when answering on
52, the scanner is disabled
and th e tr an sce iver is
swi tched to a channel that is
programmed for 52 in the
nor mal man ner (and is
o pe rat ed in the normal
manner) .

A big plus for the CD4017
in this unit is that the de
coded outputs are normally
low and go high only at their
respect ive decimal times. It is
thu s possible to direct ly
activate each scanned channel
with the decoded output
withou t need for further elec
tronics or relays. The si mple
reset circuit all ows you to
choose a ny number of
scanning positions up to 10.
There is an inhi bit gate,
which is what is needed to
stop the scanning on receipt
of a signal. The whole scanner
is bu il t around this one chip.
A second chip with dual 555
timers com pletes the unit. I
used two 555 timers in a
1&pin socket. One timer is
used as an oscill ator to create
the timing pulses and the
o ther is used as a holding
delay t imer so that the
sca nne r d oe s not sta rt
between transmissions.

The unit is constructed on
a piece of 2 x 4~nch per
forated board with . t -Inch
spacing. This is packaged in a
214" x 214" x 5" minibox
and at tached to the top of
the tra nsceiver. The 4 LEDs
indicate the channels and the
scanni ng rate. One switch
below each LED perm its
switching to an alternate
channel. The push-button is
used to advance the scanner
when it it locked to a sta tio n.
The last toggle switch is used
to sto p the scanning and to
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keep it loc ked on the desired
channel. It is also used when
transmitting. There are a
power switc h and two other
switches on the right si de.
The o ther two switches are
DPST switches wh ich dis
connect the fo ur lines wh ich
are directl y connected to the
decoder terminal s. I found
t hat going to regular opera
tion while the scanner was
still connected, although with
power o ff, interfered with
normal operation. Operat ion
is o kay with the scanner on
channels tied to the scanner,

t o br in g the 8 desired
channe ls on the diode mat rix:
board ou t to the scanner.

Prio r to t he construc tion
of t he scanner, a short 5-inch
extension was made for the
power cable. It was difficult
to plug in the power cable
each ti me the transceiver was
moved from house to ca r and
vice versa. With the ex
tension, it is a simple matte r
to grab t he two pieces and
push th em togethe r. The
power leads for the scanner
were taken from this exten
sion, since it rema ins with the
transceiver. It m ight be men
tioned that ther e are two
more possibl e connections for
line s, as the power plug has
two unused positions. Just
add the pins which you
wo uld have if you bought the
plug package to make the
extension cable. The leads
between the scanner and the
transceiver are enclosed in a
shield obtained by strippin g a
short length of RG-58 cable.
The step advance jumps, but,
with practice pressing at the
approx imate scanning rate,
movement is fai rly consiste nt.
An alternate met hod would
be to hold t he butto n down,
scan a fu ll cycle, and release
at t he desired position. With
the R and C values installed,
the du rat ion of scan on each
cha nnel is slightly less than 1f.l
second. The delay after a
carrier goes off is slightly over
2 seconds.

When the power switch
and the two companion di s
connect switches are tu rned
to the off position, the 225 is
returned to its original un
altered condition with all 23
frequencies, switches, etc.
operating normally as though
nothi ng was ever done to it.

I wish to thank KH61EL
for his encou rage me nt and
help. He provided the infe r
mation on the ex panded fre
quencies and the method of
actuating the delay c ircuit of
the 555 timer. His ent hus iasm
made it possib le for me to
com plete this pro ject tn
record t ime. I also wish to
thank Jan Kaneshiro, one of
K H61EL's co-workers, for
taking the photographs. -

--

•

•• •

and another LED and tran
sistor driver added.

T he re are 9 pins on the
accessory soc ket. The or Igi nal
ground and metering leads
were re moved. One pin is
used for the lead to the signal
light return line. When a
signal is received, the signal
light goes on, and t he line
goes lo w. Th is low is used to
tr igger the delay t imer. The
delay t imer present s a high on
pin 13 of the 4017 counter/
decoder. This inhibits the
co unte r and s tops the
scanning. The 8 pins are used

•
.. - . . . ...• • • • • • • • •• •

• • • • • •

exce pt 52. On 52 and the
remaining chan nels, the dis
connect is necessary. The
switches are used to com
pletely isola te the scanner
when no t in use. This opera'
tion is si mpli fied, si nce the
switches are grou ped together
with the power switch , and
all three are o pera ted in one
motion. If a DPST switc h is
used for th e power switch,
the ad ded pole can be used to
switch another line , maki ng it
possible to scan 5 cha nnels
and disconn ect. Of course,
the reset m ust be changed

• •
• • •

• •

• • •
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SCR 1.000
State 01 the Art in IIHF FItf Repeaters

. -

NOW AVAI LABLEWITH AUTOPATCH!

2M
& now
220MHzl

Optional Cabinet
$ 130.00

Quality Speaks
Forltsell!

Jim Wood W3WJK
Trustee WR3A HE

Butler County Amateu r
FM Assoc.

Ma rs PA 16046

"The Model SeR 100 Receiver has
proven to be a fine unit. We have had
it In opera tion for nearly a year and
it has been entirely troubtetree. "

H. Townsend
Stone Harbo r Amateur
Radio Kl ub (SHARK)

Cape May NJ

"We are quite pleased with the opera
tion of the repea ter and are very
proud of it. Thanks for producing
such a fine product. "

D. Totel W9NJM
Wheaton Commu nity
Radio Amateu rs, Inc.

Ch icago area

"During the first part o f the year f
bought a repeater from your firm
and I though t you might be inter
ested to know it is working out just
fine. You have a product that more
than meets the specifications you
cfaim .• . In the receiver you have a
winner, the intermod is negligible . . .
We have many other repeaters bo th
amateur and commercial in the area
and as of yet no problem ... In
closing, I would like to thank you for
producing a product that does what
is expected of it. In this world one
seldom gets what he pays for; J feel
our group has bought and received
our moneys worth."

J im Todd WA5HTT
Dallas TX

• The SCR 1000 - simply the fin est repeater avai lable on the amateur market .. . and often co mpared to "commercial"
units selling for 3-4 times the price! This IS a 30WL unit, with a very sensit ive & selective receiver. Included is a built-in
AC Supply, CW IDer, full metering and lighted status indicators/control push-buttons, crysta ls, local mic, etc. Also
provided are jacks for emergency power, remote control , autopatch, etc.

• A full comple ment of op t ions are ava ilable: Dup lexers, Cable, 'P L', HIl La Power, Au topatch, Racks, etc. Please Inquire.
• The Spec Comm Repeater System ... a sound investment . . . ava ilable only by direct factory order. $950.00 Amateur

Net. Commercial price somewhat higher.

• REPEATE R BOARDS & ASSEMBLIES ALSO AVAILABLE: SCR ioo Receive r, SCT 110 Exciter/ Xmtr., BA10 30Wl.
Amp., erc 100 COR/Timer/Control Board, ID 100 IOcr, AP100 Autopatc h Board - Inq uire. (See previous ads in 73.)

Call or write today and get the details! Send for Data Sheetfi!

/SCI SPECTRUM COMMUNICATIONS sa
" 1055W. Germantown Pk .• Norristown PA 19401 (215) 631·1710

...... Formerly ofWorcesterPA _
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William ViSllel"s K4KI
124 5 S. Orlando A ve.
Cocoa Beach F'L 32931

Cool It!

dltlons of test.
My ow n 80 meter inverted

vee dipole is quite typical of
the kind of antenna in general
use by many amateu rs. After
a certain amount of pruning,
my antenna system was
resonated at 3.75 MHz. The
resonant resistance measured
very close to 50 Ohms on my
bridge. I built the matching
unit, but any good com
mercial unit will show the
same results of better t rans
mitter eff iciency.

-- with a matching unit

Fig. 1.

Math, Calculations, and Test
Criteria

Th e o nly mathem atics
you'll really need and use are
a basic equation and an
efficiency calculation. But, as
addenda, I 'll show a couple of
si mple equations that relate
swr, forward power, and re
verse power. And 111 also
include a small chart sho wing
the relationship between
forward power , reverse
power, and actual power into
the transmissio n line as a
function of swr. This will
enable anyone who is so in
clined to pursue this inter
esting experiment a bit fur
ther, by performing tes ts on
his own equ ipment.

Our basic equation is Po =
Pf - Pr. where Po is the act ual
rf power del ivered to the
coaxial line feeding the an
tenna at point A of Figs. 1
and 2. Pf is the forward
power measu red by a watt
meter, and Pr is the reve rse
power measured by a watt
meter. This equation is easily
proven by a couple of mea
s u re me n ts w ith a field
strengt h meter.

To illustrate the loss of
efficiency when a matching
unit is not used, the curve of
Fig. 3 shows a plot of per
centage of extra powe r re
quired against swr for a con
stant power output to poi nt
A from the transmitter. A
point on this curve is com
pletely calculated, using my
measurements. This tech
niqu e will enable anyone to
duplicate th is experiment and
validate his own resul ts.

Always adj ust the syste m
so that you get a true power

bandwidth to t he cen ter band
freque ncy . This is easily
calcula ted as being
(4.0· 3.5}/3.75 x 100, which
equals 13.3%. The frequen
cies are indicated in MHz.
This high percentage is why
we generally have a high swr
at these band edges when we
are resonant near the center
o f the band . The resultant
mismatch o bta ined at the
band edges leads, also, to hi gh
reflected powe r. And, unless
the antenna syste m is proper
ly matched to the trans
mitter, there will be a con
si derab le drop in transmitter
e ffi ci e ncy . Th is simple
experiment will show that
this loss of eff iciency can be
easily de termined , measured,
and corrected.

Equipment and Basics
The tests were made and

data obtained usi ng my Yaesu
FT-101B, a couple of Swan
WM-1 500 wa ttmeters,
capable of read ing both for
ward and reverse po wer, and
an swr meter borrowed fro m
an amateur friend. A home
brew rf bridge and a simple
field strength meter were
used to cross-c heck results,
but these two items are not
necessary to do the tests out
lined. It is necessary to read
the fin al amplifier cathode
current meter fo r all OO~

. "

The Experimental Approach

There are ofte n t imes
when a simple experimental
approach to a problem will
clearly ill ustrate basic prin
ciples. This is evident in the
somewhat complex mathe
matics of a nonresonan t an
tenna, a transmission line,
forward and reverse power,
s wr , and the impedance
matching network required to
obtai n maxi mum powe r
output with the best trans
mitter efficiency. And, with
the proper use of a matching
unit, your rig will run a lot
cooler.

Of the ham bands from
160 to 10 meters, 80 meter>
has the highest frequency

taken by M. Walter Maxwell,
some of the basics of swr,
reflections, the matching
unit , and transmitter
efficiency, as culled from
experience and a few simple
equations.
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H aving had the unique
disti nction of being

told I was an idiot during my
first day at school, 1 sort of
feel I'm a bit simple, and, as
such, need things simply
explained. That 's why a very
erudite and learned art icle
titled, "Another Look at
Reflections," which appeared
in the August, 1976, issue of
QST, had me unglued aga in.
The author, M. Walter Max
well, is listed as Engineer,
Chief of Space Center Anten
na Laboratory and Test
Ran ge , As tr o- Electronlcs
Divi sion, RCA Corporation.
Both the tone of the article
and its technical con tent had
me a bit confused. My own
feel ing about such articles is
that tec hnical complexi ty can
often mask basic principles
and understanding.

So as an old-time ham, I
thought it might be inter
esti ng to review, in perhaps a
differen t manner than that

7.
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power output of 40 Watts to
the coax cable at point A.

It's easy to calculate how
much extra power you use
percentagewise when com
paring the two cathode cur
rent readings. Knowing th at
power var ies as the square of
the current, simply divide
218 mA by 178 mA and
square it, whic h equals 1.49.
Then subtract 1 fro m 1.49,
and you obta in ,49. Now
multipl y .49 by 100, to get
49%. What this says is that,
without the match ing unit in
at 3.505 MHz, you need 49%
more power to get the same
40 Watts of true rf o utput, as
compared to when the
matching unit is in. This is
not theory , but is based upon
ac tu allv- rne asured values.
And this 49% extra power
only heats up your trans
mitter that much more. This
is one of the basic reasons
why most t ransmitter manu
facturers tell you not to oper
ate their t ransmitter into a
high swr load. Another un-
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Fig. 3. Swr/extra power curve.

F,g. 2.

an swr meter to the right of
the co upling unit to prove
that reflected power is not a
transmission line power loss.

Using the configuration in
Fig. 2, and with the trans
mitter set to 3.505 MHz, start
loading o ut. By simultaneo us
ly ad justi ng the tu ning and
load cont rols of the trans
mitter, and properl y adjust ing
the matchi ng un it, you easily
obtain an swr of 1:1 on the
swr meter to the left o f the
matching unit. The associated
wattmeters are read for for
ward and reverse power. The
reverse power meter reads
zero . Now the transmitter
drive control is adjusted until
the forward power meter
reads 40 Watts. And, as Pr
reads zero, Po, or true output
power, is read on the forward
power meter and reads 40
Watts. Now read the cat hode
current meter. It reads only
178 rnA. This is certainly a
lot lower than the 218 rnA
we read without the matching
unit being in, for the same rf

"
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from the ARRL Antenna
Handbook shows the fo l
lowing: For a 1QO.foot length
of RG-8/U cable at 3.5 MHz,
the loss, at an swr of 1 :1, is .3
d B. At an swr of 2.35 :1, the
total lo ss increases to ,43 dB.

When these d B loss figures
are translated into trans
mission line po wer loss refer
enced to our 40 Watt level ,
we find the tra nsmission line
losses are quite low. The total
power loss, at an swr of 1:1 ,
is 2.7 Watts, and the total
loss, at an swr of 2.35 :1, is
3.8 Watt s. This shows that
the difference in loss between
an swr o f 1 :1 and an swr of
2.35 :1 is onl y 1.1 Watts. This
small difference is not what
causes our cathode current to
rise to such a high value at an
swr of 2.35 . This high cur
rent, with th e resulting loss of
t ransmitter efficiency , occurs
because th e transmitter is not
operating into the 50 Ohm
resistive load it was designed
to operate into. In other
words, the transmitter is not
matched to its load.

To increase transmitter
efficiency, all you have to do
is to look at Fig. 2, where I
have inserted a match ing un it.
The function of the matching
unit is to take wha tever
impedance is seen at point A
of t he transm ission line and
transform it into a 50 Ohm
resistive load at the trans
mitter rf o utput co nnector.
The match ing unit, when
properl y adjusted, effects a
conjugate match at point C of
Fig. 2, to obtain maximum
power transfer from the
transmitter to the coaxial
line/antenna system .

In Fig. 2, I have also added
a couple of wattmeters and

output of Po equals 40 watts
at point A. For every reading,
always properly load the
transmitter by adjust ing for
the minimum cathode cur
rent, using the tun ing and
load control knobs on the
transmitter. The matching
unit will also always be
properly adjusted whenever it
is the circuit. The t ransmitter
out put of 40 Watts can readi
ly be adjusted by contro lli ng
the amount of rf drive to t he
final output stage amplifi er.

The Experiment

The transmitter a nd
meters are connected to the
configuration in Fig. 1. The
transrniuer is set to the
resonant freq uency of the
antenn a. In my case, th is was
3.7 5 MHz. At resonance, as
you wou ld expect, th e swr is
1:1, and the reve rse power is
zero. I ad justed the power
output, as read on the watt
meter reading forward power,
to 40 Watts. The cathode
current o n the transmitter
reads 160 mA o Now, st ill
using the configuration in
Fig. 1, the transmitter is set
to a frequency of 3.505 MHz.
The trans mitter is tuned for
mini mum cat hode current
and adjus ted to give 40 Watts
of rf power to poin t A on
Fig. 1. However, from the
basic equation of Po = Pf- Pr,
you can see tha t you have to
adjust the drive until Pr - Pr is
equal to 40 Watt s. This
occurs for my own setu p
when Pf is equal to 48 Watts
and Pr is equal to 8 Watts.
The swr meter reads 2.35 :1.

Here is where the surprise
comes in. The cathode cu r
rent, at its mi nimum dip,
reads a whopping 218 mAo
Cou ld this much higher
cat hode cu rrent be caused by
a higher power loss in the
transmission line? The answer
is no . First of all, we are
measuring the rf input to the
transmission line at point A
in both cases, and it was 40
Watts each time. And, inter
estingl y enough, the watt
meters don 't even know that
t here is any loss on the trans
mission line. Secondly, a loo k
at loss cha rts for coax lines
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Ac:tual Power

Sw' PI P, Pt - Pr
1:1 40 0 40
1.5: 1 41 .67 1.67 40
2 :1 45 5 40
2.5:1 4' s 40
3 :1 53 .3 13.3 40
4:1 6 2.5 22.5 40
5: 1 72 32 40
6 :1 81.7 41.7 40
7 :1 9 1.4 51.4 40
8 :1 101 .3 61 .3 40

Table 1.

desirable result, when oper
ating your transmitter into a
high swr load, is that higher rf
voltages are developed in
your transmitter for the same
true power output. These
higher voltages and cu rrents
can easily cause considerable
damage to your rig.

Efficiency Curve and Final
Surprises

The 49% excess power at
an swr of 2.35:1 is one point
on the curve of Fig. 3. It is
easy to complete the cur..-r by
t aking various frequencies
between 3.505 and 3.75 MH z
and measuring swr and
cathode curren ts with and
without the matching unit in
the system. The eff iciencies
were calculated the same as in
the exampl e just cited. As
expected, at the lower swr
values the swr decreases along
wit h t he reverse power
measured. At 3.75 MHz, t he
cathode current reads 160
mA at an swr of 1:1, whether
or not the matching unit is in
the circuit. This is the
resonant point of the anten-
na, and no matching unit is
needed . The reall y important
thing is that a good matching
unit can reall y pay off in
increased efficiency and a lot
cooler rig.

And now for the final
surprises. First of all, in Fig.
2, everything was left proper
ly loaded out and matched at
3.505 MH z. The wattmeters
to the left of the matching
unit read 40 Watts forward
power, zero Watts reverse
power. The swr meter reads
1:1, and the cathode current
is 178 mA o Now, without
touching a thing" look at the
wattmeters to the right of the
matching unit. The swr reads
2.35:1 , the forward power
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reads 48 Watts, and the re
verse power reads 8 Watts.
And 48 minus 8 is equal to
40 Watts, which is the actual
power go ing into the coaxial
line at point A. This is the
actual power available to the
antenna, less the small trans
mission line loss that we
calculated earlier.

The actual power at the
antenna at point B is 40
minus 3.8, or 36.2 Watts at
3.505 MHz. The antenna
power at 3.75 MH z is 40
minus 2.7, or 37.3 Watts. The
difference is only 1.1 Watts,
as seen earlier. The 1.1 Watt
difference was so small that I
could not detect it using my
field strength meter for the
measurements I'm going to
talk about now.

The last step is to prove
that Po = Pf - Pr, and that
reverse power is not a trans
mission line power loss. With
the tra nsmitter set up at
3.505 MHz, load up for 40
Watts rf output with the
matching unit in the circuit.
On the mete rs to the left of
the matching unit the for
ward power reads 40 Wat ts,
reverse power reads zero , and
the swr is 1:1. The p la te
current is 178 mA o Set up a
simple fie ld strength meter at
a suitable location, and note
the deflection. Now take the
matchbox out of the ci rcuit,
as per Fig. 1. Retune until
you get a Po of 40 Watts. As
before, Pf is 48 Watts, and Pr
is 8 Watts. The swr is 2.35:1,
and the plate current is back
up to 218 mAoWhen you go
back out to the field strength
meter, you'll see that there is
no detectable change. This
proves that reverse power is
not a transmission line loss.
As a final clincher, to prove
that forward power is not

true power output at an swr
different than 1 :1 , go back to
the transmitter and reduce
the drive until the forwa rd
power reads 40 Watts. The
SWl" is still 2.35:1, as you have
not changed any of the
tuning adjustments of the
transmitter frequency. The
rev erse power reads 6.5
Watts . If the theory is correct
the actual power output will
be 40 minus 6.5, or 33.5
Watts. A quick trip to the
field strength meter indicates
exactly such a drop in field
strength. The fie ld strength
meter had originally been
cross calibrated, in terms of
relative power output, for
this experiment. This final
step proves that Po = Pf - Pro

Addendum
It should be noted that

some amateur transmitters
are able to both tune their
final stage and provide a
match ing action at the same
time, over a generally li mited
frequency and SWl" range. This
is a function of transmitter
design. It can readily be
checked by, first, loading up
into a proper dummy load,
and measuring the cathode
current. Then , without
changing f requen cy, the
transmitter is loaded into the
antenna system without the
use of the matching unit, as
per Fig.. 1. If the cathode
current at this time reads the
same as it did for the dummy
load, and you have the same
power output Po. where Po =
Pf - Pr, the transmitter is
acting as its own matchi ng
unit, even though the swr is
not 1: 1-

However, this type of
matching, from my own
personal exper ience, is the
exception rather than the
rule . My o wn Yaes u
FT-101 B, and other some
wha t similar transmitters,
indicated that a good match
ing unit is esse ntial to obtain
the best efficiency, whe n
tuning into a nonresonant
antenna system. And as we
mentioned earlier, a good
matching unit will also pro
tect your val uable trans
m ill ing eq ui pment from

dange rous voltages and cur
rents.

A final and interesting
point can also be noticed 
At high swr va lues, both the
forward and reverse power
can be larger than the true
power output of the trans-
mitter.

Table 1 shows an actual
power output of 40 Watts,
along with forward and re
verse power tabulated for
values of swr from 1:1 t08 :1.
This tabulation also shows
that forward power readings
alone, at high values of swr,
can be very misleading. For
example, from the chart, at
an swr of 5:1, we would read
forward power as 72 Watts.
Although we might think we
were getting 72 Watts output,
this is not the case, as, at this
swr, the reverse power is 32
Watts, and our act ual true
power output is the differ
ence, or only 40 Watts. We
also see that, at any swr of
more than 6: 1, both our
forward and reverse powers
are actually more than the
true power being delivered.
The basic equations relating
swr, forward power, and re
verse power are as follows:

, + JPr
PI

Swr -

1 - J"PI

2
Pr _ Pf ( $Wr .l)

swr + T

These equations are useful
in the event that a wattmeter,
which reads only forwa rd
power, and an swr meter are
available. The reverse power
can easily be calculated.

I hope that this si mple
experi ment will enable you to
better understand the more
rigorous mathema ti cal
approach, which often , un
fortunately, complicates a
basically simple problem.
And for the puri st in these
matters, it is to be under
stood that there are some
very minor second order
effects that in no way affect
the basic validity of this ex
perimental approach. -
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Eugene F. Ruperto W3KH
RD1 , Box 166
West Alexander PA 15376

Pix Printer

Weather Satellite

with a state-of-the-art act ive
filter, instead of using t he
choke/capacitor combi nation
t hat has been used in t he
p ast. As a final touch,
Cawthon des igned a lamp
carriage drive with pulleys
and stainless steel wire to
replace t he t hreaded rod
metho d, which completely
elimi nates line pairing, a bane
to the perfectionist.

Construc t ion

I preferred to use modular
construction for its ease of
testing after completion . The
modules were divided into
preamp and full wave pre
c ision rectifier , low pass
filter, de amplifier and lamp
driver, and, finally, the drum
motor amplifier. The modules
were constructed on PC
boar ds using sta ndar d tech
niques, with molex pins for
the lCs . T he amplifie r hybrid
chip was mounted with Dow
340 o n a .09-inch perforated
alumi num plate for a heat
sink, and then bolted over a
4-i nch square cutout in a
chassis. A muffin fan is used
to furt her coo l the arrange
ment - it will run for several
hours without heating. A
good grade of capacitor is
recommended for the low
pass satellite subcarrier filter,
since we are using a ninth
order, .5 dB ripple, Cheby
shev filter. Since I ended up
wit h strange values of capaci
tance, due to t he formulas
involved, the final capaci
tance, in most cases, was
arrived at by paralleling two
or more. The higher the orde r
(number of poles) involved,
the more likely you are to
run into failu re. A fifth order
filter, consisting of two op
amps, should work nearly as
wel l.

I trie d severa l circuits,
with some measure of suc
cess, before 1 decided on
what I cons idered optimum.
WB8DQT's 12A U7 amplifier
was replaced with an op am p.
The fu ll wave t ransfo rmer
detector and t he lamp driver,
normally a 6C L6, was re
placed with a stra ightforward
tra nsistor circuit. Another op
amp and IC hybrid chip make
up t he dr um driver, which
normally weighs in the neigh
borhood o f t hirty poun ds
with its large choke, transfor
mers, and 1 2A U7/6550 tube
complement. Another novel
circuit change was to re place
t he satell ite subcarrier filter

junction with a CRT display.

It was interesti ng to fo ll o w
t he changes in circuitry from
that in K2 RNF 's device to
that in WB8DQT's series pub
lished in this magazine.' ,2

@
TO C P"

5500 Hz cutoff
.015 u F
.046 uF
382 pF
.064 uF
98.6 pF
.03 uF
365 pF
.016 u F
.035 uF

basically divided into CRT or
drum recorders. This article
deals primarily with the
latter , although the video cir
cuitry may be used in con-

3000 Hz cutoff
.028 uF
.084 uF
700 pF
.153 uF
.80 pF
.053 uF
66B pF
.028 uF
.0063 uF

Table 1.

Fig. " Full wave rectifier circuit.
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S everal articles have been
published in the past

describing various readout de
vi ces for weather satellite
ph o t o gr a phs. They were

unity gain, low pass, .5 d B ripple, Chebyshev ninth order satelliteFig. 2. Nontnvertirq,
sub carrier filter.

Circuit Description

The first op am p in the
fu ll wave rect ifier circuit is a
conventional half wave recti 
fier, with the outpu t of each
diode opposite in phase. The
two out-of-phase out puts are
fed into t he second op amp,
which has the funct ion of a
summing ampli fier. The out
put will be a sym metrical full
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Cawthon print. Note the absence of fines or line pairing. Drum speed - 240 rpm. No line
blanker.

.. ..-.... ~..""'--...•

2N3440 run s hot enough to
leave a scar on the index
finger at 15 mA, even when
heat sinked, so don't leave it
in this condit ion for more
than a few seconds when
lest ing. Fo r the sake of
brevity. reference osci ll ator
circuits, phasi ng circu its, and
line blanker have been omit
ted, si nce they have been
described adequa tely in pre
vious articles. Notice the
absence of gamma correct ion
circui ts. For those lucky
enough to receive data from
SMS GOE S, no gamma cor
rection is necessary. For the
polar-orbiting NOAA variety,
the daylight vis ible spectrum
transmissions need li ttle or no
correct ion. Ni ght or day IR
are seldom recorded at this
stat ion.

Some More Ideas

The circuits described are

ii::':;~~!'~1 1 8175 17302TE ST' "' I " Ii 21 2111

... (A _
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:J

Operat ion

Adjust Rl 0 , the 1k po t in
the lam p driver circui t , fo r
desi red maximum black cur
rent. The satellite signal is fed
from the ta pe recorder to the
input of the recti fier circuit.
Depending o n the signal level
from the recorder, a variable
gain 741 op amp may have to
be added to optimize the
signal level. If possible, moni
tor the dc signal level at the
base of Q1 or the junct ion of
U1 or U2 at the inverting
inpu t. If a de scope is not
available, watch the lam p cur
rent meter for fluc tuation s to
average the midscale between
maximum black and ma xi 
mum white. This should pro
vide a star ting po int. The

Fig. 3. Dc ampli fier and lamp driver.

buil t fo r the lamp ca rriage
drive. Synchronous mo tors
will grind, at half speed, at 30
H, .

11/8 /7 5 17302TeST

to determine where to place
the line blanker pulse for
interlace o peration. Through
trial and error. I found that
the -10 volt pulse does a good
job at the inverting input of
the first stage at the junc
t io n of R1 and R2. In the
quiescent state. the 2N3440
is biased to draw maximum
(blac k) current throu gh the
adjustmen t of R10. I use an
R1166 glow mod ula to r tube,
which has a slightly larger
crater size than the R 11 66
and requires slight ly more
current. Th is circu it has a
dynam ic range of about 10
mA swing and wor ks very
well with Kodabro me FH
paper.

The d rum driver amplifier
con sists o f a novel arrange
ment in that the input stage is
tuned for the desired o utp ut
frequency, rather tha n a large
value high current choke in
the final stage, as was used
with the 12AU7/ 6S50 or
6 DQ5 ar rangement. Two
values are included, for either
48 Hz or 60 Hz operation.
The sine wave output is fed
to a Sanken hybrid amplifier
of your choice (they range in
wat tage from len to fi fty
wi th correspond ing pr ices),
amplified, and fed to the
dr um motor th ro ugh T1. Un
less you decide to st ick wi th
one mode of operation, a
duplicate system should be

SI1S-1 VIS 212111

wave. if all resistors as
sociated with the summing
am plifier are equal. The vi deo
information from the satelli te
is ()..1500 Hz. with the blacks
being low and the higher end
o f t he s pe c trum cor re
spo nding to white.

After rectifi ca tion , the
video becomes 0-3000 Hz,
and the satellite subcarrier
doubles to 4800 Hz. By de
signing an active low pass
fi lter with low ripple and a
sharp cu to ff near or above
3000 Hz. we can effec tively
eli m inate the subcarrier.
Si nce Cawthon and I operate
funda mentally on two dif
ferent modes, it was decided
to use two fi lters - one with
a cu toff near 3000 Hz, and
the other with a cutoff near
5500 Hz. The reason fo r the
latter is that my equipment is
operated on playback at 192
rpm (a mult iple of four times
the presen t NOAA scan rate) .
which effec tively cuts do wn
on the t ime needed to re
produce a picture and allows
for a large format with line
bl anking. I record a pass at
3-3/4 ips and play back at
7-1/ 2 ips. Cawthon uses the
240 lpm scan rate associated
with SMS GOES WE FAX
transmrsuon , using format
compatib le wi th the olde r
ES S A-8 a n d ATS geo
synchronous satell ites, where
pictures were normally three
minutes long and no line
blanking was required .

Wi th this method, play
back at unity. the lower fre
quency filter will su ffice. At
twice the playback speed, the
h igher f requency fi lt er is
requ ired . Th e preferred
met hod is to build both and
switch them fo r stat ion fl exi
bil it y . Table 1 provi des
capacitance values for both
modes of operat ion. The
resistors in all cases are 10 k
1%.

The de am pli fier following
the low pass filter provides
gain and isolation to the
2 N3440 tra nsistor lamp
driver. In the fi rst stage, some
gain was requ ired and coul d
be con troll ed by the value
assi gned to R2. Some ex
perimentat ion was requ ired
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10k , 1% YA Watt
741

10k , 1% '" Watt

10k , Y.. Watt
2.2k
3 .3k
330 n
1k pot
741
2N3440
R1 166 o rR1 168
(}-25 mA milliammeter

10k, Y.. Wan
5 k pot
10 fl , Y.. Watt
1.S uF
.1 uF
2200 uF , 50 V
50uF,SOV
.05 uF
motor cap
2200uF,50V
Starseor A·25, 8 n PRI ,
Sk sec, 10 Watts
4H

tion of geosynchronous satel
lites operating in the GHz
region, I would welcome
some ideas from the UHF
gang on a 1691.0 MHz to
137.5 MHz si mple converter
to access the curren t SMS
GOES dail y WEFAX broad
casts. Cawthon had the fi rst
and onl y amateur 1691.0
MHz station in existence . The
front end , however, consists
o f c o m me rcially-buil t or
modifi ed commercial equip
ment. Reception is by a ten
foot aluminum spun dish at
fixed azimuth and elevation. ,
will be happ y to answer ques
tio ns pe r taining to the
project, but please be good
and send an SASE, or arrange
a sked with me on any band
except 160 meters. -
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Fig. 1 :
R1 through RS
U1 .U2

Parts List

Fig. 3 :
A1 through A5
R7
RS
R9
R IO
U1 , U2
Q1
11
mA

Fig. 2 :
All resistors

F ig. 4 ;
A1 .A2,A3
R4
R'ct -
C2
C3
C4
C.
C6
C7
T1

from the satellite for an auto
phase system, to eliminate
manual phasing. I noticed
some laser diodes on the mar
ket , selling for about eight
dollars, that are capable of
high currents when pulsed.
Although I am not sure how
IR light will affect photo
graphic paper (it is normally
insensi tive to red, amber, and
green light) , a laser diode
with a fairly h igh duty cycle
may have some application in
this respect. The high cost of
a glo w modulator lamp
($49 .50 at this writing)
wou ld have some of us look
into a less expensive light
source.

With the commg genera-
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package. Tie pins 2 and 4
together for si gnal input, and
ground pins 1 and 3. Tie pins
6 and 7 together and connect
to Vcc (5 V). Tie pins 5 and 8
together and use a 470
Ohm resistor from there to
ground. A beau t iful, symmet
rical, full wave rectifi ed
signal can be obtained at the
junct ion of pi ns 5 and 8 and
the 470 Oh m resistor. Th is
circuit can also be used
following a low pass filter to
use the 300 Hz sync pulses

..

Ag. 4. Drum/carriage motor drive circuit.
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Night IR shot. Note Hurricane Belle In lower portion o f
picture (with pronounced eye).

by no means the ult imate,
alth ough they appear to
sho ve th e tube circuits
further out of the pictu re and
should encourage some new
ideas. The rect ifier/summing
a m plifier can be further
si mplifi ed and miniaturized
by using an ILD-74 optolso
later (costs about one dollar)
that consists of two LEOs
optically cou pled to two tran
sistors, and gives a good linear
response up into the MHz
region. It comes in a DIP
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operation occurs many times
throughout the program run.
Notice that man y previo us
c ho ices can become un
acce ptable. As the program
proceeds we are, in effect,
refining the decision-making
process.

An Example Program

A crossword puzzle, al
though suited to a back
tracking solution, is too ex
tensive for small systems . and
the needed heurist ics are
almost impossible to program
anyway. My spec ific exa mple
is, then , a program that will
set up an ord inary additio n of
two four-digi t numbers. Ob
viously, the sum must contain
either a four- or five-digit
number. If the sum, indeed,

has five digi ts, the most
significant digit [the lef tmost
digi t) is always a one . Try it,
This is always true.

The input to the program
is a series of letters, such that
the sum row obeys the rule of
addition. A specific letter can
never represent more than a
single num ber and vice versa.
The p rogram as presented
here will generate all the solu
t ions to a p rob lem if, in fact,
any do exist ! Loo k at this
example :

SEN D
+ MORE

MONEY

This has only one solution
[i.e., M =1, 0 =0, N =6, E =
5, Y = 2, R = 8, S = 9, D = 7).
Then the program wil l OUl·

,

put :
9567

+ 1085

10652
Th is specific puzzle, by

the way, consumed over 9
CPU seco nds on an IBM
370/168 running Dar tmou th
BASIC,

How It Works
Except for some fine

points, the program 's ope ra
tion can be seen in the flow
diagram. The P$ array co n
ta ins the letters represent ing
the problem. It is a 5 x 3
rectan gular array, and, the re
fore, the most significant
digit of each addend must be
a blank. The leftmost digit of
the sum must be input either
as a blank or a lelter. The T

array is a stack that corre
sponds to the P$ array in the
followi ng manner : If a letter
has been assigned a number in
the P$ array . a 1 is stored in
its corresponding position in
the T array. The S array is the
answer stac k and is printed
out when ever a solution is
com plete. The I, U, and V
arrays are used to determine
acceptability .

The program substitutes
digits for letters in colum ns
only. The rightmost co lumn
is processed first, and the
processi ng proceeds to the
left un t il all colu mns are
accepted. If a choice even
tually leads to a dead end , the
previous column is deleted
(popped off the answer
stack). This is analogous to
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erasing a word in a crossword
puzzle when a down word
doesn't match some inter
sect ing letter of an across
word . Feedback occurs when
eve r the answer stack is
popped, since a previous
column is then remembered,
and the next choice is depen
dent on this remembrance.

For those of us who are in
the habi t of conservi ng TIY
paper, and wish to generate
onl y one solution, assumi ng
one does exist, line 992
should be replaced with a
STOP statement. Many of
these puzzles have hundreds
of solutions!

Puzzles that have few solu
t ions will cause the program
to execute for comparative ly
long periods of time. In fact,
the run time before a sol ution
is found to be inversely pro
portional to the number of
solutions. I include this as a
war ning to people who
expect an ou tp ut im
mediately after depressin g t he
return key. I've run a prob
lem in which each lette r in
the P$ array was different.
The program ran for more
than 2 minutes before the
message EN D OF SOLU
TI ONS was pri nted! In
general, whenever this mes
sage is printed wi thout any
solutions before it, then no
solutions exist.

Some Thoughts
I've seen (and written ) a

number of backtrack ing pro
grams applied to chess. One
such program is known as the
"knight's tour ." In t his case
the program reads the

knight's coordinates on a
chess board and generates a
combination of 63 legal
moves so that the knight
visits every squa re on the
board exactly once.

In 1850 the great mathe
matician C. F. Gauss in
vestigated what has been
called the " Eight Queens
Problem." It fundamentally
consists of the placement of
eight queens on a standard
chess board, such that no
queen checks against another
quee n. That is, no queen can
be in the same column, row.
or diagonal as another
queen. Needless to say, even a
grea t genius such as Gauss
could not, and did not, gen
erate all the solut ions. How
ever, si nce the advent of the
digital computer, and by the
use of t he backtracking al
gori thm, it has been found
that 92 such solutions exist
Try doing that by hand !

So fa r, we 've seen that
backtracking is great for
playing ga mes, suggesting th at
the method is short of prac
tical application. Quite con
trarily, this algorithm will
find solutions to problems
that characteristical ly defy
analytic solution.

Consider a large number of
swi tches connected together
in some haphazard series and
parall el fashion. Say you have
some input signals (telephone
transmitters) on one side of
the switching array and a
finite number of outputs
(telephone receivers) on the
other side. The problem is to
connect one of the inputs to
an output device of your

choice. The input signals be
come act ive randomly (when
eve r t he telephones are
dialed). A computer pro
grammed to backtrack could
find a path to make such a
connect ion. If no connection
is possible, because other slg
nals are using the needed
swi tches, a busy signal could
be generated . In this case the
acceptability clause is very
si mple to program, since we
simply test whether the
switches are open or closed.

As a final note, I'd like to
point out that learning pro
grams have been the domai n
of computer scientists. One

reason for this is because such
algorit hms are usually imple
mented by languages that can
be recursive (a process that
BASIC must simulate) . I hope
I have prompted more
hobby ists to utilize this most
interes ting p r o blc m 
s o l ve r . •
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Daniel D. Mickle
Box # J , Sunset Dr.
Lodi OH 44254

- - for your house

following is a set of basic
hardware circuits which will
allow you to get started.
Every reader knows that his
thoughts are generally worth
cold, hard cash. For this
reason, you won't find a dis
sertation on computer con
trol of a 440 V 3-phase over
head crane. What I am giving
to all 73 readers is a set of
simple circuits which you can
use directly to control your
house appliances. All the de
signs in this article are
entirely my work.

Most of the units or
applia nces in your house are
120 V ac and range from a
few Watts to a cou ple thou
sand. One com mon exception
is the fu rnace. The best place
to turn your furnace on and
off is the thermostat line. On
most furnaces thi s is a 24 V
ac line. Regardless of the volt
ages involved , the basic ideas
are the same.

In Fig. 1, you can see a
simple way in which the
H74C1 optoisolator can be
used to pass full current to
the load. This means that
your bulb will burn at full
brilliance. I would like to
mention that, if the device
lives up to published specs,
there would be no problem in
driving a 25-Watl bu lb at full
brightness.

Obvio usly , 25 W is no t
enough for a coffee pot or a
washing machine. In Fig. 2, I
have designed a circuit that
can handle a much higher
load. By using the LASCR
side of the optoisolator to
tr igger a larger SCR, of the
25-Amp range, you can
switch loads up to 3000
Walts. Now we're talking!
You should remember that, if
the load is inductive, like a
pump or a motor, it will most
likely draw three times as
much current in order to get
started as it docs after it gets
up to normal speed. For this
re aso n, allow yo urself a
wo rking margin to keep parts
from going up in smoke. If a
25-Am p SC R is used, limit
the inductive-type loads to
1000 W, or about 8 Amps.
Toasters, coffee pots, electric
frying pans, and light bulbs

these
T he

doors or windows are open at
a particu lar time? Do you
wish to have a fire an d
burglar alarm system or keep
tabs on the water level in the
basemen t? If you do, you will
want your electronic marvel
to do something useful with
the information. Your com
puter must be able to turn on
the sump pump and regulate
the furnace, air conditioner ,
or attic fan. You may want to
make certain alarms active for
only pan of the day or only
on certain days of the week.
You might want the coffee
pot or elec tric frying pan
tu rned on to have your break
fast read y when yo u gel up,
or yo u may want yo ur stereo
to be shu t off at 2:00 a.m., in
case you fo rget. The list of
possible uses for your com
puter is limited o nly by your
imagination.

How can you do all
wonde rful things?

,
"

pu tcr moni tor inside and out
side te mpera tures, tcll yo u if
it is raining, or check th at the

000•
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Fig. 2. Driving a heavy -duty SCR from a low·level l/Oport.

Fig. 3. No optoisolators? Roll your own.
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Fig. T. A bridge
ootoisotator.

A rc yo u plann ing to
have a com puter run

your house? Will your com-
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dat a input. A groun d at th is
point will ligh t t he LED. With
the ground in place, adjust
the pot, so the load is turned
on. Remove the ground, and
the load shou ld be switched
off. This is the setting at
wh ich you will leave it. Now
t ry it from your I/O port .
Remember that the logic 0
turns the device on ; logic 1
turns it o ff.

I know t here cou ld be
s pec ial cases whe re you
would like to power a heavy
load from a de line. An ex
ample of th is would be
driving a solenoid o r an elec
tromagnct from a 48 V de
supply . Th is can be used for
stoppi ng the paper tape in
your new home brew high
speed reader. I hav e provided
for just t ha t cont ingency with
the circu it in Fig. 5. In t his
one, I allowed a 0 logic to
again be th e level to t rigger
the load on, but I am in
clu di ng t he opposi te type,
also. A 0 level at the input
turns the first transistor off.
This allows the base of the
next tra nsisto r to go high,
and that transistor turns on.
In tu rn, th is swi tc hes the fina l
transistor o n, a llowing the
load to pul l ful l c urren t. The
lo w-value resistor in the
emitter lead prevents thermal
runaway.

As I promised, for the
pe rson who wants a 1 level to
activate his o utboard equip
ment, it is as sim ple as addi ng
an inverter to the other cir-

Fig. 5. Drive a 15-Amp load on a 48-volt line.
arc noni nductive and can go
the full 3000 Watts.

If you can 't fi nd an
H74Cl optoisolator, have no
fear - it is qu ite easy to make
one. Light-activated SCRs are
available f rom Radio Shack
and many o ther places. LEOs
and heat-sh rink tubing arc
very co mm o n also. By
slippi ng an LED and an
LASe R into a piece of heat
shrink tubing so that they
touch, and then heat ing the
tubing, you end up with a
hom e brew o p tol sotator
which will work just as well
as the prepackaged type.
Watch the maximum currents
and voltages for which your
LASCR was made. Stay
within those li mits, and you
will get satisfactory perfor 
mance. I f you can't fi nd the
dark opaque tubing, a little
flat black paint over the out
side will keep your unit fro m
being triggere d by bac k
ground lighting.

As you see in Fig. 4 , I have
given you another a lternat ive
to ac co nt rol. Using the sat
uration characteristic of a
co m mo n fil a ment trans
for mer allows you to trigger a
full -wave triac o n or off. The
transfo rmer ca n be anyth ing
from a 6.3- to a 12 .6-vo ll
seco ndary. The potentlom
etcr wi ll allow e nough ad
justment so t hat pa rts values
are not critical. Be certain
that t he pri mary of the trans
forme r is towards the triac .
To se t th is ci rcui t for proper
on-off ac tion, ground the ." ."

cults. In Fig. 6 is a one-tran
sistor inverter, which can be
inserted between th e I/O port
and the logic-inpu t lead of
the o t he r circu its I have men
tioned. An IC inve rte r will
work equall y well at this
point, prov iding it is one with
a TIL fanout o f 10 or more.

The si ren driver in Fig. 7 is
just t he ticket to add to t he
fire and burglar alarm you are
plann ing. I am showing the
sire n powered by 9 volts, as I
believe t his is com mon to
many o f the avai lable
modu les. No t ice , however,
the simi la rity to Fig. 8. The
same driver may be used wi th
a va rie ty o f voltages at the
output. The o nly li mit is th e
max imum voltage of the
seco nd transistor.

The last diagram sho ws
you how to drive a relay from
your low-powered I/O port.
With the contacts of t he re
lay, it docs no t matter if the
furnace, door-lock solenoid,
or toaster you are switc hing is
ac o r de , nor docs it matte r
what th e vol tage is or what
curre nt is being drawn, as
long as you do not exceed the
ratings o f the contacts. I indi
cated that you should use a
12 V de relay, as most of thc
home computers already have
a 12-volt supply . The diode
across t he relay coil is re
versed to t he curre nt flow
an d is there to cut tra nsients
caused by the inductive load.
If you have an inductive load

•••

in the circuit in Fig. 5, whic h
I said can be used as a so le
no id or relay drive r, a re
versed diode shoul d be added
to it, also. This re moves the
possi ble transients of vol tage
wh lch can l oom to several
hundred volts and cause tran
sisto r failure .

I can pic tu re it all now.
You ca n rise in t he morn ing
to the sou nd of your com
p u t e r-drive n elec t ronic
chimes. Addressing the new
voice-en t ry input of you r
home marvel an d friend, you
tell it to hold the eggs - you
are only having coffee and
toast this m orning. Flaw
lessly, the circui ts to your
coffee pot and your toaster
are turned on, so the food
will be ready when you are .
Leavi ng the door, you tell the
com puter, which may even
respond to a name, t ha t you
will be go ne all day. It shuts
down t he coffee, toaster, an d
furnace. It arms all burglar
ala rms, and, if any windows
are un locked, it locks them
by soleno id. The fire senso rs
are a lways on, but , ins tead of
a local siren, the y will now
dial the fire department. As
your ca r backs out of the
driveway, t he house is al ready
cooling down to save on fuel
bills. To amuse itself while
you are gone, t he home com
puter begins to pri nt out
checks and letters to friends,
so you can sign the m when
you get home.w
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You'll Like SOL!

George YOl.lnq WB6JYK
Sierra High School
Tollhouse CA 9366 7

T h e shipping c arto n
measures 18 x 18 x 13

inches and checks in at about
40 pounds. It wil l fi t in the
car nicel y for the t rip home. I
would suggest that the gals let
the salesperson place the
carton in the car for them.
You can wrestle the thing
into the house after you get it
home.

If you have been waiti ng
for Heath kit to get their act
together before you take the
plunge , you can stop waiting.
This one puts the whole sho w
togeth er and packages it in a
neat console, just a little
larger than the typewriter

:.:.:d 94

that put the words on this
manuscript.

Shipping Carton Packaging

One of the th ings that I
loo k for in kits is how well
the man ufac turer packages
his kit. All kinds of things can
be inferred from this informa
t ion . The ham or computer
nut on the receiving end
wants the ki t components
well protected. After all, he
has already paid for them.
Ho w well the contents are
pro tected also refl ects how
m uc h t h e manu facturer
thinks of his product. He
shou ld want to get it to the
buy er witho ut any damage
whatsoever to the contents.

This kit is exceptionally
well packaged. Inside, there is
ample packi ng material, and

Completed SOL.

each individual item is pro
tec ted from its neighbors, so
there is no cha nce of co m
pon ent s rubbing and bumping
togeth er. Short of dro pping
the sh ipp ing carto n fro m a
height of 4 fee t o nto a con
crete floor, yo u can' t hurt
things at all. Norm al shipping
handling should not affect
this carton's contents.

Unpacking

When you slit the top tape
h o ld ing the upper flaps
closed, the firs t thing you see
is the thick binde r. This is
exactly th e way it shoul d be.
Leave th e rest of the kit
packed, and take the binder
out of the ca rto n, relax in the
easy chair, and read it. (We
kit bu ilders always do this
before we buil d a kit , do n't

we?)
The first thing you are

going to see is a page that
says " STOP! Do not pass Go
without reading this page."
We have a number of re
visions to incor po rate into
the manual first. This is par
for the course. Even Heath
has to do this with their
products for awhile, until all
the kit builders feed back the
necessary informati on to get
all the errors o ut of the
assem bly ma nual before the
seco nd p r inting of t he
manual. (Sometimes, it's the
second or third printing
before you get an error-free
manual to wor k from.) Don 't
panic. The revisions are quite
minor and alr eady reflect
some of the feedback from
the kit-building fra te rnity.

Manual Revisio ns

I want to revise th e assem
bly manual even fu rther, but
this revision has to do with
the natu re of the kit bu ilder
rather than any errors that I
uncovered. In Step 3 of the
revision page , add an [aa]
before the manual's Step 1.
For th e [aa] step put in: Go
to sectio n VI, page VI·9.
What I want to do is to get
you to the part of the manual
concerning th e finishing of
the walnu t side panels at the
very start. These sol id walnut
s id e panels have to be
finished with some type of
protective coating, and this
will take some time. It could
take several days to put on
the finish of your choice. If
you don't have them all done,
finish dry, and ready when
you get to that particular
assembly step, they will
probab ly end u p getting put
on witho ut any f inish what·
soever, and yo u'll make the
excuse tha t you 'll take th em
off later and f inish them. If
thi s step is not ta ken at the
o nset of the construc tion
process, t hen we kit builders
know what will happen. (Of
course, if you really read the
assembly manual that care
full y, yo u already knew th is.
The kit manufacturers don 't
know us kit builders very
well, do they?)



Kit con tents, with some still wrapped in their packaging.

Assembly Tools and Test
Equipment

A list of tools and neces
sary test equipment is given
a t the beginning of each
section . Almost all of these
tools will already be on ha nd
for any serious kit builder. A
good #2 Ph ill ips screwdriver
is an absolute must. A good
volt ohm meter is a must. An
oscilloscope is desirable, but
Processor Techno logy Cor
poration (herei nafter called
PTe) shows you how to build
an rf probe from some of the
kit parts to bypass the scope,
if you don't have one.

One of the things you are
going to have to get for your
computer syste m is a video
monitor. In fact , you are
going to have to have o ne for
the assem bly of this ki t. This
can be a commercial monitor
or a modified TV set. If you
modi fy a TV set, then modify
one that has a trans former in
it. Don 't even try to use a
so-c alled "trans formcrtess"
set. These are often called
"hot-chass is sets" an d right ly
so. A transistorize d black and
white TV is around $10 0.
Since yo u are going to have
more than a k ilobuck
invested in your system, it is
not economically sound to
try and use a hot -ch assis TV
set with th e possibility of
dest roy ing your $1000 inve st
ment. The details on how to
con vert a TV to make vour
self a good monito r are in the
back o f your binder.

The assem bly o f th e power
supply and what PTC calls
the Personal ity Module will
not require the video mo n
itor. As soon as you start the
assembly of the main board,
you will need it. PTC is going
to have you assemble and test
the built-in character gen
erator chip and all its asso
ciated circui ts at the begin
ning , to make sure they work
before you proc eed with the
microprocessor section. Th is
is sound procedure, and, after
you see the entire charac ter
set displayed o n the screen,
you will be feeli ng quite good
about your decisio n to build
the SOL.

So, as soon as you place
your order for your kit, get
sho pp ing fo r your monitor.
Until the kit arrives, yo u can
enjoy th e little black and
whi te transistorized TV in its
more conventional applica
t ion.

Problems

This usually turns out to
be the longest port ion of my
kit buil ding articles. This time
I am going to have to stretch
this section and get p icky on
the t iniest details, because I
had no problems. I suppose a
good deal of th is lack of
pro b lems could be con
tribu ted to luck. However,
Murph y usually doesn 't treat
me any differentl y than he
treats you.

The first un it assembled is
the power supply module. It
wen t together smoothly and
without pro blems. A test of
the assembled power supply
modu le showed all the righ t
voltages in the right places,
except o ne. I'll get to that
inco rrec t voltage in a
moment. PTC even includes a
spare fuse in case you aren 't
as luc ky as I was. This unit
now has a spa re fuse.

There is one feature in th e
power supply that I fee l is
needed an d is state of th e art.
Thi s is the inclusion in this
power supply of overvoltage

protect ion. Co ns ider what
will happen to all your
precious chips, througho ut
the enti re compu ter, if the
series pass regulato r transistor
fails. Th e most com mon
fail ure is a collector- to
emi tter short. Such a failure
places unregulated de o n all
chips connected to the +5
voh li ne. TIL chips don 't like
to see anything over about
5.5 volts. They arc most
unhappy with 8 volts applied
to them . Th ere are a lot of
TI L chips in this computer.

Th is power supply has
overvoltagc protection built
in, and this feat ure is often
called "crowbar overvoltage"
pro tect io n. I feel that this
feat ure is so important that I
del iberately left this circuit
"energized ," or operational,
to make certain the over
voltage ircuitrv was func
t ion al. By leaving ou t R2 on
the power supply, you can
leave the ovcrvoltage circu it
fu nctioni ng, and you will not
have +5 vol ts o ut o f the
pow er supply. Si nce R2 is
invo lved in o ne of the mod ifi
cat ions that PTC is go ing to
have you make, it is relat ively
simple to leave o ut R2 and
the modificati o n, to insu re
that th e circuit wi ll offer the
desired pro tection . Thi s is
why I had one incorrect volt
age, as stated above. It was

not because I had a problem;
it was because I deli berately
int roduced a pro blem, so I
co uld test something. It
involves a little ext ra work o n
your part, but I feel that it is
wort h the extra work.

Assembly

I im plied earlier that this
was a kit that was com parable
to a Heathkit. I still wish to
imply that you do not need
to wait for Heath kit to come
out with their product. This
one comes close to their line
in simplicity of assembly.•
You should have assembled
several Heatbkhs, including
some of their more com
plicated one.... Th is is not an
easy kit and certainly not one
that you should try to cut
your teeth on. Assembly time
for me ran to 40 hours, and I
had no pro blems. With any
problems, you should plan on
at leas t twice that much time.
The factory charges $500
more for the assembled kits.
So that is how much you arc
going to save (earn?) by
assembli ng your own kit.
That 's what I wou ld charge
to pu t o ne toge ther for you,
and I would be ea rning every
penny of it, too.

You need to be ab le to
solde r and solder very well.
You need to be able to ma ke
a good solder connec tion
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quickly, with no more heat
than is necessary to do the
job correctly. You need a
good, temperature-cont rolled
soldering iron with a small
point. If you don't have one,
then I suggest that you allow
an extra $50.00 for your
system and purchase one.
That's only 5% of your
investment, and I can't see
how you can get around it.

Th is kit will challenge all
the skills you have buil t up
assembling all the other kits.
It is extremely well des igned
mechanically. They have
squeezed an awful lot into
that package, and I am st ill
amazed at how all the parts
fit. Somebody there at PTC
has a lot of skill in the
mechanical engineering
department.

Problems? I couldn't find
one transistor. I couldn't find
the tape that goes in the
finger wells. (The tape is
packaged in with the plexiglas
in the lid.) I won't say that
the transistor was not in the
kit. I suspect that I lost it
somewhere here on the work
bench. With several t ho usand
parts in the kit, a track record
of just one missing item tends
to make me think I was at
fault and not PTC. I replaced
the missing transistor from
my own stock and did not
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even ask PTC for it. Th us,
with no missing parts, my
assemb ly was not held up at
all. (The walnu t end panel s
still don't have any finish on
them .)

T he Keyboard

I really like this keyboard .
It has everything on it, and I
especially like the way it is
constructed. T he keys have
what appears to be al uminum
fo il bonded to a spring-type
spo nge pad. As you press
dow n on a key, this foil
shorts two contacts on the
keyboard PC board un der the
key. Th is is my kind of
circuit - simple, effective,
and almost foolproof. If you
don't buy the SOL, buy t he
keyboard (if PTC will sell you
one separately). It 's a winner.
The feel is a lmost perfect.
The keys are arranged beauti
fu lly and functionally.

T he Video Display

If you assemble any com
puter, or even if you buy one
already assembled, the first
t hing that you wi ll fin d when
you finis h assembly is that
you can't do anything. You
have to have some way to get
data into the mach ine and
some way for the mach ine to
get data back out to you. T he
keyboard ta kes care of the

Four mojor modules of the kit.

data input. I have already
ind ica ted that you 'll have to
have a video moni tor in order
to assemble the SO L. You
woul d have made it the first
p ur chase afte r assembling
SO L anyway, so you already
have the output device on
hand. The video monitor
circui try is built into SO L,
and you have verified its
operation during assembly.
All you need to do now, to
be up and running, is to
con nect the video moni tor to
the machine. Th e assembly
sequence and testing pro
cedures also assure you that,
after you get the kit all put
togeth er, it will do something
immediately.

The video d isplay is based
on the 6574 character gen
erator ch ip, and th is gives you
the full ASC II character set,
both upper- and lo wercase
lette rs and al l t he other
sym bo ls. Provisio ns are made
for your choice of letters as
well. You can have black
le tters on a white background
or white lette rs on a black
backgrou nd. And you can
have combinations of the two
options. You will not have
the Greek alphabet with the
character generator, but I
dou bt that thi s lack will
dismay very many of us. The
lowercase letters are offset.

That is, t he descenders, such
as on the letter "p", exte nd
below the line the way they
are supposed to. The display
is 64 characters wide, and,
although this crowds the
letters a little on my 5-inch
monitor, each character is
clea n and quite readable. O n
a larger screen, the characters
are better separated and more
legible. I like this video mon
itor display.

Input/Ou t put a nd Expansion
Capabilit ies

A serial data input/output
port is built in. A parallel
data input /output port is
built in. All the circuitry to
control these ports is built in.
A cassette input/output port
and its associated circuitry
are bui lt in.

There are only five slots in
the card cage. Is this going to
be a limiting factor? Every
function that you want yo ur
machine to perform requires
the filling up of a mother
board slot. Most computers
have as many as 20 or even
22 slots for you to plug cards
into to get these functions.
Only having five available
slots may seem to be quite a
limitation, at first . But, if you
stop and think for a moment,
PTC has built in almost all
t he circu itry that you need
for almost all the functions
you are going to want imme
diately. One of those slots is
going to get either an 8K or
16K memory board. As soon
as it is filled, you can load
PTC BAS IC via the built-i n
cassette recorder circuitry
and begin programming in
BASIC. Another slot can be
fil led with a floppy d isk con
troller. A third slot can con
tain the interface circ uitry for
a hard-co py printer, if you
can 't interface either through
the serial I/O or parallel I/O
circuitry that you already
have. You may just have to
hunt (or wait until something
else is invented) for some
thing to fill those other
empty slots in the card cage.

What Will It Do ?

A better question might
be : What won't it do? Attach



the mon itor and apply power.
Inside, a small plug-in board
that PTC calls their Per
so na li ty Modul e, wh ich
co ntains 4 EROMs, pro vides
the firm ware to get opera
tional. The board is a small
one, but it 's big on perfor
mance and takes the place of
still anot her one o f those
boards that would normall y
go in a moth er board slot,
When you order your kit, get
their best Personal ity Module,
which PTC calls SOLOSTM.
It does every thing.

Software Support

PTC has indicated that a
full line of soft ware support
will be available as soon as all
the bugs are o ut. That 's nice
- most of us would much
rather wait a littl e longer for
them to de bug in exc hange
for the time it would ta ke us
to debug. In the mean t ime,
since this is an SOSo-based
machine, all th e 8080 soft
ware that has been written
can be loaded from cassette
and we can do anything with

this computer system th at we
can get into programming.
The speed of this machine is
o ptimum. Runn ing a machine
at 4 MHz costs do llars. We
have to use memory that is
very fast and, therefore, costs
more money. By running the
system at a slower speed, we
save money on almos t every
device that we want to add to
the system. Most of the t ime
that a co mputer system is
operating is spent waiting for
a cassette to load, th e printer
to print out, or the o perator
to program. For the home
computerist, there is seldom a
time that running at 4 MHz is
cost effective. The trade-off
of speed versus dollars is still
very much on the side of
dollars. My system uses a 750
kHz clock. It waits 90% of
the t ime fo r me. I am the
factor tha t limits the speed of
my system.

Operation

As soon as yo u com pl ete
assembly, co nnec t the mo n
itor, and ap ply power, you

can do some thing. Power o n
produ ces auto reset, the
prompt cha rac ter appears,
and the system awa its you r
inst ruct io ns. Typi ng DUmp
followed by the entire ad
dress range fro m 0000 to
FFFF will cause the entire
contents of memory to flash
by on the screen. The ad
dresses change so fast that the
last two hexadecimal digits
are nothing but blurs, and the
entire screen is nothing but
data in hexadecimal form. In
a couple of minutes, the entire
65K of addressable memory
is dumped. If a high speed
printer were hung on the
parallel data port, the paper
in the printer would literally
fly out of the printer and
across the room.

Many other commands are
already programmed into the
EROM firmware. You" have
to get yourself a SOL with
SOLOS and see for yourself.

Summary

Been waiti ng for Heath kit
to co me out with their kit?

They are too late. Processor
Techno logy has stolen the
ball ga me. If you have already
built several ki ts, and at least
o ne of the more co mplicated
kits, and you can solder
quic kly and well, then wait
no longer. Write: Processor
Technology Cor poration,
6200 Ho llis Street, Emory
ville CA 9460S; or call them
at (415) 652-8080, and get
the scoop. Get yourself a
video monitor or a small
black and white transistorized
TV set that has a transformer
in it, get a schematic for the
thing, modify it, assemble
the SOL, and you will have
an operational computer
system. Add SK of BASIC via
the cassette input already
provided, and you can start
programming in BASIC
immediately. Add a floppy
and a floppy controller, and
you can have the whole ball
game on the road for about
$2k with enough memory to
play all the games and even
do the boo ks for the cor
porate business. -
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R usseIJ Blabe tka WD9DDV
3516 Western
Park Forest IL 60466

How To Keep

Your Computer Happy

C o ngratulat ions ! Through
a lot of hard work,

blood, sweat, and tears, not
to mention a few expletives
that weren't deleted, you
have made a computer sys
tem . Even if it is just a couple
K o f memor y and practically
no I/O, you have a right to be
proud of your accomplis h
ment.

Let's face it, there have
bee n a lot of art icles written
on special software, games,
debu g programs, and such , as
well as a lot of ideas for
incorporati ng some special
hardware o r I m pr oving
existing system hardware in

others. This article does
nei the r. Hopefully, this
article wi ll help you to
achieve long periods of time
between failures , minimize
fI a kes (i ntermittent prob
lems), and, in general, keep
things running smoothly .
Some of the suggestions given
may seem like small things,
but small things do ad d up.
Following the suggestions in
this article may no t entirely
prevent down t ime, but it will
better the odds. Take the
word of a field engineer who
has seen man y data pro
cessing centers - the well
maintained center is easier to

.,

work in and requires the least
amount of work.

Keep It Clean!

Two of the worst long
term enemies of computers
(and other pieces of elec
tronic gear) are dirt and heat.
Static is also a danger, but
usually that causes immediate
problems. It will either de
stroy or confuse the logic,
thus making the problem
solid. Dirt and heat, on the
other hand, can cause inter
mitten t problems, excessive
current drai n, and , in general,
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cause a long-term degradation
of yo ur system.

Let's discuss dirt. I once
had a problem with a high
speed paper tape reader inter
face that caused the reader to
run backwards. The cause was
an accu mulation of dirt on
one section of the board
which changed the logic. In
this case , a t horough
scrubbing with alcohol was all
that was needed to clean it
up, but the fact remains that
it could have bee n avoided .

Preventa t ive maintenance
does just that; it prevents the
need for maintenance. If
your computer cabinet has a
filter, keep it clean. If it
doesn't, put one on. When
you put one on, put it on
where the air is drawn in.
There's no sense in filtering
the air leaving the cabinet,
si nce this just turns it into a
vacuu m cleaner. If your com
puter doesn't have a cabinet,
look into making or buyi ng
one.

Other areas where di rt
causes problems are board
contacts and plugs. There
have bee n many times when
just reseati ng a board or
cleaning its contacts helped
bring a system back on its
fee t.

How often you clean
things up depends on how
muc h you value you r equip
ment, how often you use it,
and how large a system you
have. If yo u use your system
(or have it turned on) for 8 to
16 hours a day, you may
want to take fifteen minutes
each week to inspect things.

Here are some dos and
don'ts:
1. Vacuum your filters . A
clogged filter does not allow
good air circulation an d will
cause overheat ing. If you
don 't have filters, make sure

._ - - - - . - - - - - - --------- - ----:;; :;;=-.;:-_--::..--"""":-~-::: =.:-_--= -=
-- - -- - ~ - -- --- -

u
Fig. 1. (a) This is what a circuit may be meant to look like. (b)
Because of dirt, the circuit may be changed to look like this.
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Fig. 2. (a) Without a fan, the heat stays in the cabinet. (b)
With fans, air is forced through the cabinet.



you keep the boards free of
dust.
2. If you want to clean the
contacts on your pr inted cir
cu it boards, you have two
choices. If the problem is just
d irt, use some isopropyl
alcohol. If the con tacts have
oxidized, however, use a pink
eraser. Let me poin t ou t that
even gold contacts wi ll o xi
dize. Never, never use sand
paper or steel wool, as they
are too a brasive. If you have
gold-plated contac ts, and yo u
use steel wool or sandpaper,
you'll soon find them not to
be gold plated . Cont inue on,
and you 'll soon f nd you
don' t have any contacts. Steel
wool also sheds particles that
can fi nd their way into a lot
of places and can cause more
problems tha n dirt.
3. Either use a vacuum
cleaner or blow very hard on
plugs (the type used for cir
cuit boards) to get all dust
out of them. This is also a
good met hod, if you are care
ful, to ge t stuff o ut of high
density wire-wrapped boards.

4. It is co mmon pract ice in
data processing centers to
clean tape drive heads and
transports every day (more
than once a day in many
cases). You may not need to
do it quite as often, bu t, if
you are experiencing some
problems now, you may want
to try cleaning the heads. As
with board contacts, use
isopropyl alcohol. Th is is
available in most drug stores,
and I recommend 95-99%. Do
not use rubbi ng alcohol , how
ever, as it contains mineral
oil. The o il stays as the
alcohol evaporates, and it' s
prett y obvious what can
happen.

Keep It Coo l!
Now that you have beaten

the dirt to death, let's talk
about heat. Heat can be both
a friend and an enemy. For
general purposes, you want to
kee p things as cool as
possible. A chip may work
great at 72° F, become inter
mittent at 75° F, and go
completely dead at 78° F_So,

if you want to fo rce a failure
quickly, use a blow d ryer, or
tu rn off the fans and close off
the vents. This is a good
troubleshooti ng techniq ue
and makes for a good bu rn-in
test. With all th is talk abou t
cabinets, you may think
they're too much of a bother.
You may be thinking of just
throwing the case away, and
then you'll be sure it will be
well ventilated. Do it , but
you wil l soon see that
cabinets are necessary and
perfo rm many useful pur
poses (besides being a place
for your coffee cup to sit on) .
First of all, they make your
area safer. There is less shoc k
hazard if untrai ned hands go
probing amongst the wi res.
Remember, it 's not so much
the voltage as it is the curre nt
that ca uses shock and death .
Second, cabinets make fragile
com ponents less prone to
damage from falling screw
drivers o r such. Thi rd, they
keep out dirt and therefore
prevent some of the problems
talked about ea rli er. Last , but

ce rta inly not least, you r
equi pment can stay cooler. A
well-const ructed cabinet with
fans will ensure even cooling.
The air is pushed in o r pulled
th rough and forced to cool
the wid th of the cabinet. The
number of fans needed varies
with the application, but at
least one should be used.

Summary
I hope this article has

helped you see a few ways
you can make your system
more reliable. The y are little
things, but it is the littl e
things that are important, and
ignori ng the m ca n cause bi g
headaches. If you want
logical reasons for keeping
your system up to snuff, con
side r th is: You're about to
show off your pride and joy
to your buddy. When you
turn it on, he is hit with a
cloud of d irt and steel wool
dust. He drops to the floor
gasping for air and dies of
suffocation. You wouldn' t
want that on your con
science, would you? •
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BIRD DOG
Police Radar

Detector
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Micro Electronics
1921 1-85 SO\1th

Charlotte. xc 28208 M28
TO'I : 704 /392-1705

CANADIANS!
Eliminate the Customs Hassles.
Save Money and get Canadian
Warranties on IMSAI and 5-100
compatible products.

IMSAI8060 KIT $ 838,00
ASS. $1163,00

(Can. Duty & Fed, Tax Included),

AUTHORIZED DEALER

Send $1 .00 for complete IMSAI
Catalog
We will develop complete applica
tion systems.
Contact us lor further informatiOn.

Rotundra
Cybernetics

Box 1448, Ca lgary, Alia. T2P 2H9
Phone (403) 283·8076

CONNECTOR ASSORTMENT

525.00 523.50 .".
Po.lp" id 10 11 of three

~ft.c~'L~: \ \~~. ~:SSl~~ ' i:~1~r' 15: ~~~:
I . UG2n. 2 - PL259PO, I· 1021-20. 1 . li q h'fti~
Arre . lo r.

5end fo r Free C",,,loQ

CDAKIT
P.O. 80. 10 1-A Dumont , N. J . 0762.

Cirde C21 Oft Re.ode r Service Card

• R13

•

7

- ..

'.-:A .'~ City: State: Zip: _ •

ELECTIIONICS.INC. DEI'T.IO-H. lO20W.WILSHIREIIUtI., OIl:lJJI)IIlcrn. 01 13116......... .................. , , ~

•

•
•Name: _

Address: _
•
• MAIL TODAY T o:
•

Don Lancaster's ingenius design provides software controllable
options including: :. 'TELL'MEMOREi······· i 'j ';~~. ;.;.~.~ ~~;~~ .. ...~. :

• Scrolling. Full performance cursor . ( ) Send inst ruction manual for the TVT-6 Kit with full o perat ional details;
$I enclosed. ;

• Over 2K on-screen characters with .
only 3MHz bandwidth

• Variety of line/character formats
including 16/32, 16/64 even 32/64

• User selectable line lengths
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DOORS OPEN *6 PM FRI. the 17th (Swapfest area only).

7AM SAT. the 18th. 8AM SUN. the 19th.

ADMISSION, $3 Advance, $4 At the door.
Ladies FREE, Chiklren 14 and under FREE!!!

FEBRUARY

CATI
and the

FLORIDA STATE A R R L
CONVENTION

TH OSE ADMITTED FREE MUST BE IN THE COMPANY OF A REGISTERED TICKET HOLOER AT THE DOOR.

AT THE SHERATON'S TWIN TOWERS HOTEL & CONVENTION CENTER. ON S-435
NEAR THE CROSSROADS OF THE FLORIDA TURNPIKE AND 1-4 INTERCHANGE.
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~ GIGANTIC SWAPFEST AREA ~
a • ~ 25.000 S Q. F T. O F Al R CO ND IT IO N E D INDOOR COMFORT. E
:;; ~<r-G c.\~" SWAPFEST TABLES $5 PER TABLE PER DAY <. 0

o "# ~~ z5 c.O~ ~<r-~~ SATURDAY NIGHT BANQUET IVI]-/. s- ~
~ $8 per person -Great speaker lineup. ~..r ~
:I: RESER VE BANOUETTICKETS IN ADVA NCE.L1 MITED OUANITY AVAILABLE. Z

~ FOR ADVANCE REGISTRATION, SWAPFEST AND BANQUET TICKETS g
...J'" ~SEND CHECK PAYABLE TO, THE ORLANDO AMATEUR RADIO CLUB. INC. _
cr s:
~ HAMCATION CHA IRMAN, WB4HAK E
; 6 CAMELLIA DRI VE 0
Q De BA RY. FLORIDA 3271 3 ~g All ,dYilnce tiCket t,les will be confirmed by return m.lll , Last postmllrk..for .dviln c;:e,e'e, w lt l be Feb . 12th 1978. ~

~ FOR SHERATON TWIN TOWERS HOTEL RESERVATIONS. WRITE DIRECTLY TO : :D'" ';::c The Sheraton Towers, 5780 Major Bl vd . Orlando, Fla. 32805. Sing. $28, Daub. $36 per day. Z

8 0°Call toll free 1-8OQ.327·2110 (except Fla. residents). Mention Hamfest Convention for special rates.
Z :I:
...J
'" "a: Sorry lll City ordinance prohibits overnight camping (Rec. vehicles etc.I on parking lots. ~
o o

ORLANDO HAMCATION 78 ORLAN DO HAMCATJON 78 ORLANDO HAMCATION 78 ORLANDO HAMCATION 78"
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The Bionic Clock!
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Fig. 2. Flowchart - NMI real-time clock routine.
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canno t be ru n concurrent ly
with o ther programs. I had
considered interfaci ng a cloc k
chip suc h as the MM 5312 or
5313 to a 6820 PI A, but

ture. A system using t iming
loops was described by
Hogenson in the December,
1975, issue of Byte , but th is
uses a ded icated program and

transrrnsuon, included as part
o f a co ntest message when
required , and used as a
10-min ute t imer for CW
ide ntification. Others may
find the clock useful for such
things as logging, satellite
tracking, and t iming in co n
j unctio n wit h repeater
contro l, just to name a few.

A practical microco mp uter
rea l- time clock is not really a
very difficult pro ject. At the
time I needed one, however, I
could not find much informa
tion in the available litera-

....

M a n y m icrocomputer
a p pl ications require

that the current time be avail
ab le for display or printout,
either on demand o r when
certain events occur. A t ime
system of thi s type is known
as a "real- time" clock, as
dist inguished fro m the micro
processor cloc k used for
internal ti ming. One can
th ink of at least a dozen
applications for a real-t ime
cloc k. For RTTY operat io n,
the cu rrent time can be sent
at t he begin ning or end of a

Fig. 1. Flowchart
routines.
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0209 2B P'B

O2OB BD E1 AC

020E 81 0)

0210 26 Ol>

0210 80 OE

0214 20 ro

0216 81 05

0218 26 EC

021A CE 02 J4

0218 BD Ell 7E

0220 20 Ell-

0200 ~ 02 3D

020) fr AO 06

0206 7D 80 Ol>

02)9 55

02)A 54

02JB 4)

0222 CE 02 J4

0225 7F 02 8E

0228 SO EI AC

0228 A7 00

ozza oe
022E 8C 02 )8

022F 26 1:5

02)) )9

"'''' "
02)5 JO

02)6 JO

02)7 )0

02)8 20

02)(: Ol>

Fig. 3. 6800 real-time clock program.

neithe r was on hand at the
t ime. One manufacturer is
currently adve rtis ing a real
t ime cloc k board kit and so ft
ware fo r about $100. This is
not qui te my idea of a cheap
cloc k!

The sys tem I f ina ll y
decided to use operates on an
inte rr u pt basis, using a
c rystal-controlled t imebase
and dividers to produce one
pul se per second. Thi s is con
nected to th e microprocessor
nonmaskable inte rrupt (NMI)
line. The IRQ input can also
be used, if not otherwise re
quired by the other program s.
Com ponent cost is less than
ten dollars, and the programs
r equ ir e o nly a no minal
amount of mem ory . T he pro
grams to be described were
developed for use with a

6800, using t he Mikbu g™
monitor and the KIM ·' 6502
system. Adapti ng t he pro
g ram s t o o ther sys te ms
sho uld offer no great prob
lems.

In addi tio n to th e clock
rout ine, we must have a rou
tine to store the address of
the clock rou ti ne in the inter
rup t vector locat io ns, a rou
t ine to ini t ialize the cl ock
"digit " locations from t he
t erm inal keyboard, and a
routine to read out th e time.
A flo wchart to do all thi s is
sho wn in Fig. 1. For the
pu rpose of demonstrating th e
program, a wait loop is used ,
so t he program is waiting for
a key board command to
either store or read the time.

To start the clock , select
the Store Time co ntrol cha r-

acter, type in only the fo ur
digits for the upcoming tim e
in 24-ho ur format , and turn
on the clock pulse generator
at the exact minute. To read
the curre nt time, select the
Print T ime control characte r.
The keyboard co ntrol char
acters can, o f cou rse, be
cha nged to any others, as yo u
desire.

A flo wchart of the NM I
routi ne is given in Fig. 2.
Figs. 3 and 4 list the pro
grams for th e 6800 and 6502,
respectively. When the t ime
locati ons are init ialized with
the current time, the seco nds
counte r locatio n is cl eared.
After the cloc k generator is
started, each pulse causes the
program to vector to the
interrupt ro utine, and the
seconds cou nter is mere-

mentcd by one. When 60
seco nds are cou nted , the
units/minutes digit is incre
mented , and th e secon ds
counter is cleared again. T he
othe r digits are upd ated in
essentially the same manner ,
f ollowing ordinary clock
lo gic. Since the 24-hou r
format is used, th e hou rs
locations are cleared to zeros
when the t ime increments to
2400 hours.

On e note of caution : The
clock generator must be off
when yo u are in the system
monitor. Until the program is
load ed and executed, any
in te rr upt will cause the
m onitor program to go
berserk . Afte r t he program is
loaded , you ca n safe ly return
to the monito r if necessary.

If you do n't use Universal
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Fig. 4. KIM-' (6502) real-time clock program.

Coordinated Time (UTC),
you can change the time zone
to anything else, such as EST,
PST , etc. With program
modi fication, the t ime string
can include o ther data.

A schematic of th e doc k
generator ls sho wn in Fig. 5.
The timebase reference uses
components from a $4.9 5 60
Hz crv stal tlmcbasc kit. T he
5369 is int erfaced to the
divider string TIL logic level
with ne arl y a ny small
swi tching-ty pe NPN tran
sistor. The two 74905 for m
the divlde-bv-Su functio n,

, . ,
,I,

~.',..
.. ', '. I.; ... . .

."

j PPS oor""T
TO NO" I NP~ T

15' > ] •,L', . ..

.. ,.., " .... .

-ev

••

STA ~TJ.S Wlfe"

n.F

, ,a J..

. , .

...

Fig. 5. Schematic diagram of the one PPS generator for the microprocessor real-time clock.
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Fig. 6. PC board.

followed by a 74121 one
shot, to produce a pulse of
approximatel y one ms. The
pulse width is not critical ,
however, since the interrupt
operates on the negative edge
of the pulse. To reduce cur
rent drain, IC2 and le3 can

be replaced by 74LS90s . I
could have used 74C90s, but
I did not have a CMOS sub
st itute for th e 74121 .

I discarded the small PC
board tha t came with the
t f m e b a se kit and made
another board for the ent ire

circuit. You can build the
circui t on a piece of perf 
board, mounting the timebase
components on the PC boa rd
sup plied. Artwork and com
ponent layout for the PC
boa rd I used are shown in
Fig. 6.

The real-time cloc k has
proved to be a rea l a id to
RTT Y operation . It's fool
proo f and reliab le, an d its
accuracy is as good as any
digital clock I have used. If
your microcomputer needs a
cloc k, tr y th is o ne. -
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We have a portable direction finder that REAL LY works-on
AM, FM, pulsed signals and random noise! Unique left-ri~t

OF allows you to take accurate bearings even on short bursts,
with no 180° ambiguity. Its 3 dB antenna gain and .06 uV
typical OF se nsit ivit y allow this crvstat-contrcueo unit to hear
and positively track a weak signal at very long ranges -while
built-in RF gain control with 120 dB range permi ts OF to
within a few feet of the t ransmitter.

The DF is battery-powered, can be used with accessory
antennas, and is 12/24V fo r use in vehicles or aircraft . Th is is a
tectorv-bultt. guaranteed unit-not a ki t . It has been successful
in locating ma licious inte rference, as well as h idden t rans
mitters in " T-hu n15," ELTs. and noise so urces in RF I
situ ations.

Prices start at under $ 175. Write or call for info rma t io n on ou r
comple te line of po rta bl e , airborne , vehicle, and fixed OF
systems.
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Paul J. Dujmich WA3TLD
1104 Prescott Sr.
McKeesport PA 15131

AX-190 Receiver

Improve the

Fig. 1. View of rf circuit board from the top. The A and 8
marks next to Q2 and Q3 show the spots where the extra holes
are to be drilled. Shown also are the locations of R2 and R6.

extra lead of each t ransistor.
T here is a good reason for
changing transistors. The
original JF ETs in the receiver
have a listed transconduc
tance rating of 2,000 micro
ohms. T he 406733 has a
rating of 12,000, all else
being equal. Without getti ng
too technical, this difference
of tra nsconductance simply
means that our 40673s have 6
times the possible gain of the
origi nal t ransistor. (Wouldn't
you say that's a good reason
to use them?) Our 40673 also
has a much higher input
imped a nce, which makes
interstagc coupling less of a
problem. Now that you know
why, let's discuss how.

With both top and bottom
covers removed, stand the
receiver on its side with the
component side of the circuit
boards to your left. The rf
board will be the one near the
botto m. It can be ident ified
easily by the 12 hfo crystals
tucked toward the front
panel. Refer to Fig. 1 and
locate 02 and 03 on the
board. Carefully remove them
by touching a small solderi ng
iron to their foil pads. Once
they are removed, clean up
their mounting holes and fo il
pads with a solder sucke r.
Now using Fig. 1 as a guide,
dri ll two holes with a printed
circuit drill, one hole at 02
and one at 03.

After drill ing, make sure
that you haven't pierced any
circui t board foil. The tran
sistor leads that will go
through these holes will be
hand-wired on the bottom of
the board. Now slip a 40673
into each position, making
sure all four leads of both
devices go through the board.
The tab on Q3 should be
pointing down and the tab on
02 pointing to the lower
right-hand corner. Solder the
three leads of each device
that have circuit foil on them.
Don 't cut off the fourth lead
of each transistor. We want it
as long as we can get it.

Fig. 2 shows the com
ponents that are to be added
to each transistor. The post
that is referred to on the
diagram is a tie point for the

and there on the rf pri nted
circu it board. Th e real im
provement cernes with the
addition of a two stage out
board rf preamp. And best of
all, t he pream p can be in
stalled right in the receiver
itse lf. This is the best way to
go since the external am pl i
fier uses tuned circu its which
alrea dy exist in the receiver.
Grab your manual and follow
along with me. Since we'll be
ma king ou r changes on the rf
circ uit boar d only, use the
large ci rcuit diagram provided
in the manual. If you don 't
have a diagram, don't despai r.
All of the mods can be had
wit h only the information in
th is art icle.

T he AX·190 has a cascode
rf amplifier co nsisti ng of 02
and 03, two JFETs (junct ion
field effec t t ransistors). We're
going to replace them with
MO SF ETs (metal oxide semi
conductor field effect tran
sistors). These replacement
transistors are not as expen
sive as their name implies.
They can be pu rchased in
single lots from ads in 73
Magazine and will cost from
$.75 to $1.00 each. The
40673 MOSF ETs used are
lead-far-l ead co mpatible with
t h e or igi nal transistors,
except that they have an
extra lead . Th is fo urth or
ext ra lead is the control or
bias gate. Two t iny holes will
have to be dril led in the
circuit board to accept the

ban d receivers th at are cur
rent ly available.

The wea k spot of the
AX-190 series receiver is the
rf am plifier. The receiver is an
excellent performer on the
low bands below 10 MH z.
The weak spot begins to show
up fro m 20 to 30 MHz. It is
here that the lack of gain in
the fro nt end shows itself as a
lack of background noise.
Thi s, the n, is the poin t of my
article. We're going to make
that AX-190 (or SX·190) of
yours into a ve ry sens it ive set
of ea rs. So sensitive, in fact,
t hat you'll hear the 15 kHz
horizo ntal osc illator of every
T V set in your neighborhoo d.
Now maybe you don 't care to
hear every T V set near you,
but th ink ho w nice OSCA R 6
an d 7 will co me in if t he
goo ney boxes are peaking
S-91

The conversions to the
rece ive r itself are basically
simple. They amount to
changing but a few parts here

'O·~O "'" 'Q. 3<) 10 · 3<)

B G ,., o®0
,:;;',
G~O "COI'; oa

CRYSTALS

~ ~· IO 3.~ · IO

G G :~'G
-.:tt..

n

'"'IF C!f7CIJ" BOIlRD - rOP VIEW

F rom 1970 to late 1971,
the Allied Radio Shack

Co. had a very nice little
rece iver on the market. The
AX·190, as it was ca lled, was
a very respecta ble ham band
receiver. It was priced fair ly
reasonably, too. Possibly you
have o ne of these gems float
ing aroun d the shack. May be
you have the SX·190, the
SWL cousin, designed for the
sho rtwave broadcast bands.
Both of these receivers are
pre tty much the same except
fo r their hfo crystals. Perfor
man c e-w ise, the AX-190
series recei ver is a cut above
the average SW L or Novice
receiver . It has a crysta l high
frequency osc illator, a very
stable linear vfo, and two
mechanical filters wh ich give
it excellent adjacent channel
rejection. Add to this a visual
dial accu racy of 1 kHz, alo ng
with a 100 kHz and 25 kHz
crystal cali brator, and you
have a receiver t hat comes
very d ose to the better ham
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Fig. 2. Rf circuit board, bottom view. On both 02 and 03, the
G2 connection is the second ane: G2 leads m ust not touch
any circuit board foil. Also shown is the placem ent o f the
preamp board with its connections to the main board.
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st ill be a few S-units of noise
on the meter. With gain
turned up full, the meter will
be near pinned from back
ground noise . For best listen
ing, set the rf gain until you
get a noise le vel of abou t 2 or
3 S-units. Don 't worry about
signals that are too st ro ng,
bec ause the ale will do its
thing and maintain an audio
output th at will stay within 6
dB from no ise to full qu iet
mg.

One final comment is
necessary. You may find that
at certain frequencies , the
preamp will oscillate. Oscilla
t ion can be confirmed if you
can tune the receive r by
moving the preselector. If this
is the case, simply detune
either Tl or L4 very slightly.
If you have trouble between
3.5 MHz and 10MHz,detune
T1. Between 10 MHz and 30
MHz, detune L4 sligh tly until
the oscillation stops and the
preselector peaks up nor
mally. That 's about it. You
now have a much improved
AX-190. The extra gain is
really unnecessary most of
the ti me. But, if yo u chase
OX or OSCA R, it will really
come in handy. I ho pe that
these modifications will ma ke
yo ur AX-190 into a really
fine set of cars. -
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receiver tin sh ield . This
method provides a de ground,
but more important, a good
rf ground . The dotted line of
Fig. 2 will give yo u an idea of
where the preamp board
sho uld go .

As ment ioned earl ier, the
preamp has no tuned circuits
o f its o wn. Its input and
o utput are tuned by 2 ganged
circuits which are actually a
part o f the receiver preselec
tor. T l of the preselector
becomes th e input of the
preamp, and T2 the output.
We can use this arra ngement
because Tl is the antenna
trim in the receiver and is
o nly a passi ve stage; it has no
active devices. T2 is shared by
the preamp o utput and the
receiver rf amplifie r input. All
we have done is take an
empty resonant circuit and
give it so me gain, about 25
dB worth .

To put the final touches
on things, you 'll want to peak
up all the coil s on the rf
circuit board . Set the band
switch to 3.5 MH z and get
about a 3 S-unit read ing from
the cali brator. Peak up Tt ,
T2, and T3 for maximu m
meter reading. Back off on
the rf gai n if the S-meter goes
above 5·7. Now switch to
28.5 MH z with the same
procedure and pe ak up L4 ,
L5, and L6. It might be
necessary to repeat both
procedures at least one time
since the co il banks interact
with each other. To make a
quick test of the preamp, set
the bandswltch to 28.5 MHz
(or the high est band o n the
5X·190). With the rf gain
control backed off o ne-third
from maximum, there sho uld

Fig. 3. Preamp circuit. Two RCA MOSFETs provide an extra
20 dB gain when used ahead of the AX-t90. Note that input
and output tuned circuits are actually a part of the receiver
preselector on the rf circuit board. Connections to them are
mode with No. 18 stranded wire and kept as: short as possible.

'07

gain. You may wish to stop
here.

You have added about 9
dB of gain with the modifica
t ions to the rf stage. But if
yo u're as much a purist as I
am, you ' ll want to build up
the circuit in Fig. 3. With this
lillie two stage preamp, yo u'll
add an ex tra 20-25 dB of gain
ahea d of whatever gain you
al rea dy have. With this
circuit , you r rf gain co ntrol
will do something instead of
just sitt ing there at fu ll cloc k
wise. A look at Fig. 3 will
d isclose 2 more 40673s_
These devices, like the o nes in
the receiver, are hooked up in
cascade. Th is means that the
firs t devi ce uses its gate as the
input, the normal situat ion,
while the second device runs
with its gate at rf ground. In
this case, th e source becomes
the inpu t with rf output
taken at the drain. Because
the seco nd MO SFET is run
the equival ent of common
base (gro unde d grid ), the
amplifier does not require
neutral iza tion.

Con struction o f the
preamp will be more or less
up to you. I used a piece of
glass perfboard about 1 in. x
2 in. If you build the preamp
to these dimensions, it will be
small enough to fit right in
the AX·190 antenna compar t
rnent. Ju st solder a piece of
strip copper to the preamp at
a right angle to the plane of
the board . The copper strip
can then be soldered to the
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9 volt supply bus to the
receiver rf amplifier. As yo u
can see, a res istor goes from
the post to each b ias gate.
Fro m there, a SDk Ohm to
ground is parall eled by a .001
by pass capacitor. Do not
omit thi s capacitor, as it
keeps rf off the bias voltage.
W h en so lderi ng , b e
especially neat , as solder
splashes are hard to find and
can cause endless t rou bles.

Now, referri ng to Fig. 1
again, locate R2, a lOOk Ohm
resistor, and replace it with a
1 megohm. Th is change puts
the MO SF ET gate at a higher
potential above ground. Also
loca te R6 , a 33k Ohm re
sistor, and replace it with the
lOOk Oh m you removed in
t he preceding step. This last
change improves th e sensi
t ivity of the age gate tran
sistor. Th is in tu rn le ts the rf
amp run at al most full gain
on noise or weak signa ls. The
end resul t wi ll be a com
pression effect si milar to the
compressors used o n SSB
transceivers. The credit for
this last modific at ion belo ngs
to Bruce Mac key. ' In his
article which appeared in a
past issue of CO Magazine ,
Mr. Mackey describes modifl
cati ons to the AX-1 90 age
circu it.

With the MOSFETs in
stalled, a noti ceabl e increase
in sensit ivity will be realized.
Th is will be especiall y t rue on
28 MHz, where background
noise becomes an index of rf



KENWOOD TS-820S
transceiver
r5-820S features: • Factory installed
digitallrequency readout . 160 Ihru 10
meter coverage . InlegrallF sh ift . RF
speech processor • VOX • Noise
blanker • PLL • Bunt-in 25 KHz
calibrato r • CW sroetone & semi
beeak-m • IF OUT, ATTY, & XVTA
• 200 W PEP input .

1048.00 list price. Ga ll lor quote.

KENWOOD TR·7500
2m FM transceiver
Check these: • PLL synthesized . 100
channels (88 pre-programmed , 12
extra diode programmable) • Sing le
knob chan nel selection . 2-dig lt LEO
frequency display . Powered lone pad
connect ion • Helical resonato rs. 10
watts HI output , 1 watt LOW output.

299.00 list price. Call fo r quote.

KENWOOD TS-520S
transceiver
Features: • 160-10 meter coverage
• Optional DG-5 digital frequency
d isplay • New speech processor
w/audio compression amplifier . AC
power supply (DC optional) • RF
attenuatar, trent-caner act ivated
• Prov isions for sap . receive antenna &
phone patch e 200 W PEP input.

649.00 list pnce. Call for quote.

KENWOOD TR-7400A
2m FM transceiver
Features . - CTCS provisions, encode
& decode - 25 watt RF output - Sol id
state final stage - LEO readout - PLL
gives 800 discrete channels - Repeater
offset circuit - PLL un lock protection
c ircuit - Low power position ad
justable, 5 to 15 watts - z-oore. 10.7
MHz mono lithic c rystal I iIter • MaS
FET

399.95 list price . Call for quote.

KENWOOD TS-700S
2m transceiver
1 &-7005 has these features: • Dig ital
readout • Receiver pre-amp - v OX
• Semi-break-in & CW stdetcne
• Solid-stale constructton e AC or DC
ccereuon s a band (144 to 148 MHz)
coverage • 11 fixed channels . 600
KHz repeater offset .

679.00 list price . Call for quote.

KENWOOD TR-8300
FM transceiver
Designed lor use in 70 CM band . 23
crystal control l ed chann el s (3
supplied) • Power requirement: 11 .510
16.0 VDC • Neg. ground . RF output :
10 wails HI, 1 watt LOW . Safety
protection circuit ry • Quick release
mount included • Special monitor
circuit _ Ousl/Waler proof construe
non.

299.00 list price . Call for quote .

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our iow price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday

BANMAMEAICAAII LongsEle ~
L.~

MAIL ORDERS: PO. BOX 11347 BIRMINGHAM. AL 35202 • STREET ADDRESS' 2808 7TH AVENUE SOUTH BIRM INGHAM. ALABAMA 35233
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DRAKE
TR-4CW transceiver
TA-4CW covers 80 tnru 10 me te rs
• Modes: SSB. AM, CW • 300 watts
PEP input: SSB. 260 watts AM & CW
• Has AIT • Transceive or separate
PTO • Wide range receiving AGe
• Solid-state VFO • CW semi-break- in
• VOX or PTT • Shilled-carrier CW
• Constant cali bration mode to mode.

DRAKE
T-4XC transmitter
T-4 XG feat ure s: 80 t hru 10 meier
coverage w it h c r ystals fur n ished
• Covers 160 meters with accessory
crystal (optional) _ 200 watts PEP in
put on SSB and CW - Con tro lled
carrier modulati on for AM - VOX or
PTT o n SS B o r AM is buil t - in
- U SB/ LSB /AM / CW on au ban ds
- Built- in CW stoetone.

DRAKE
R-4C receiver
The A-4C features: _ 80 thru 10 meter
co verage w ith crystal s f u rn i shed
- Covers 160 with accessory crystal
(optional) - Unear permeability-tuned
V FO _ M od e s o f operat i o n :
SS B/CW/ AM/ ATTY/ SST B - 3 AGe
release t imes - Crystal lattice filler
- Di al cali bration: Ot0 5oo KHz in 1 KHz
increments.

699.00 List price: 799.00 599.00 U st price: 69900 599.00 List price: 699.00

--: .........---- -------- ----

120.00 List price: 150.00

DRAKE
AC-4 power supply
The AC-4 power supply works w ith all
Drak e a- nne tra ns ceiver s an d
tra nsm itters . Fit s inside t he M S-4
speaker cabinet • Input: 120 or 240
VAC • Output : 650 VDC at 300 rnA
average, 500 rnA peak , also : 12.6 VAC
at 5.5 amps. Just what you need to
complete your Drake station.

--
DRAKE
MS-4 matching speaker
The Drake M5-4 matching speaker is
designed for use with the Drake A-4C,
A-4B, A-4A, and A-4 receivers . It has
space inside to house the Drake AC-4
powe r su pply or the AC-3 power supp
ly. The a-cnm speaker will al ways
come th rough loud and clea r.

30.00 Long'S price. Callioday.

DRAKE
RV-4C remote VFO
RV-4C features: • Highly stable,
permeabili ty-t uned VFO • Solid-state
const ruction • Cathode follower
• Cont rol circui try • 5" speake r
• Rece ive. tra nsmit or both on a
different frequency from VFO setting .
but in the same band w hich you r
transceiver is tuned .

150.00 list price: 170.00

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.

LongsEle LO;;]
MAIL ORDERS P.O BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS 2606 7TH AVENUE SOUTH BIRMI NGHAM, ALABAMA 35233
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DENTRON MLA·2500
linear amplifier
• Continuous duty power supply . 160
thru 10 meter coverage . 2000 + watts
PEP in put on SSB • 1000 watts DC
input on CW, ATTY, SSTV • Covers
MARS without modifications . 50 ohm
input/output impedance - Built -i n RF
watt meter.

799.50 list price . Call for quote.

DENTRON
MLA·1200 IInearampllller
The MLA-12oo is a compact KW
designed to fill the gap between your
barefoot transceiver or transmitter and
a lull power2 KWamplifier. _ 80thru 10
meters - 1200 watts PEP on SSB, 1000
watts DC input on CW, RTTY, SSTV
- Forced air cooling system.

399.50 list price. Call for quote.

lJ ~I -... .-. i - .'..~~ ~I
• •,
. . ". -•

DENTRON MT·3000A
antenna tuner
• 160 th ru 10 meier cove rag e
• Hand les a full 3KW PEP • Con
tinuous tuning , .8-30 me • Built- in
dual watt meters • Built-In 50 ohm
dummy load for proper exciter adjust
ment • Antenna selector lets you by
pass the tuner direct or select the du
mmy load or 5 other antenna systems

349.50 list price. Call for quote.

DENTRON
160·10MAT monitor tuner
The 16D-10MAT features: - a uut-m
watt meter - Continuous tun ing 1.7-30
mc - Antenna in puts are front panel
switchable - Handles 3 KW PEP
- Built-in heavy-duty Balun (3'h" dia x
3" high) , 3 core - Harmonic attenua
tion - Capacitor spacing 6000 volt.

299.50 list price. Call for quote.

DENTRON
160·10AT super tuner
Balanced line, coax cable, random, or
long wire antennas, the 160·10AT wi ll
match it-150 th ru 10 meters - Con
ti nuous tuning, 1.8-30 mc _ 3 inputs
- Handles 500 watts DC, 1000 walls
PEP - Heavy duty, 2-core Balun (3'h"
dia )( 3" high).

129.50 list price. CaUtor quote.

• •••••••

DENTRON all band
doublet antenna
This all band doublet or inverted
antenna covers 160thru 10 meters. Has
a total length of 130 ft. or 14 gauge
stranded copper wire. The doublet is
tuned and center led thru 100 It. of 470
ohm PVC covered transmission line.
Assembly is complete.

24.50 cen for yours today.

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

8AN ~AMtRICARO Longs Electronics L9 [II]
MAIL ORDERS POBOX' 1347 BIRMINGHAM, AL 35202 • STREET ADDRESS 2606 7TH AVENUE SOUTH BI RMINGHAM, ALABAMA 35233
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ESI POS-1220Z
power supply
This one really works! . 13.8 vee
regulated power supply • Cu rrent
rat ing : 20 amps continuous, 30 amps
surge . Fuse protected . LE D power
indicato r . ON/OFF switch on front
panel. This un it will power a TA-7400A
AND a KLM 160 watt 2m amplifier!

69.95 Call for yours today.

NYE VIKING
114-320-003 key
This hea vy-duty key is const ructed on
a heavy die-cast base, The hard ware is
nickel-pl ated . Has smooth adjustable
bearings and heavy-duty coi n silver
contacts. Black wrinkle finished base,
switch an d Navy knob.

10.60 Call for yours today.

OVER
50%
OFF

ELECTRO-VOICE
719 desk microphone
The 719 has two tal k switch positions,
g rip·to-talk & cu en-tc-tauc Features:
• 80 to 7000 Hz frequency response
• Ceramic generati ng element. High
Z output impedance . Omnidi rectional
polar pattern . Simple inst ructions in
cl uded for change of talk swi tch posi
ti on.

19.00 Call for yours today.
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MFJ Super
antenna tuner
Featu res: • 160 thru 10 meter match ing
• Up to 200 watts RF output . Tune out
th e SWR on your dipo le o r whatever
antenna yo u h ave. Inc rease the
usable band width of your mobile wh ip
• Compact size: 5" x2"x6" • 8 0-239
coax co nnectors provided for TX input
& coax fed antennas.

KENWOOD DG-5
LED digital display
The DG-5 gives you a digital read out
on you r T8 -52O or T8 -5208 . DG-5
connects ins tant ly to any T8-5208. The
5208 already has the DK-S20 built- in.
You can add a DK-S20 to your T8 -520
for only $18.00. The DG-5 features:
. 100 Hz to 40 MHz measuri ng range
• Frequency counter up to 40 MHz
• Input impedance: 5 K ohms . Gate
ti me: 0 .1 second . T ime base: 10 MHz.

NEW!

The NEW DENTRON
BIG DUMMY
Now you can tune-up off the air with
Dent-on's Big Dummy load. A full
power dummy load , it has a flat SWA,
full f requenc y coverage from 1.8 10 300
MHz and a high grade indust rial cool
ing oil lurnished with the unit. Buil t 10
last! Full y assembled and wananued.
Help cut out the QRM factor now!

29.50 Call for yours today. 161.10 Call for yours today . 69.95 Call fo r yours today.

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.

BANMA MERICARD L on g s E I •DICS LO •

MAI L ORDERS, P,O, BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233
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TEMPEST LCT-90S
AC/DC cassetle player
The perfect machine for the Ham who
wants to improve his code speed . Just
put in a code tape (see listings on this
page) and listen. - 1(l()% solid-state
- Rotary knob operation - Complete
with batteries, earphone. and AC cord
- 6 VDC jece .

24.95 Call tor you rs today .

- "" - ;" ,".. ~"', .r , ... ~),t ~ \<:»c:;.:v
PANASONIC RQ-312S
recorder, VC-12 album,
& 10 C-60 cassettes
This packag e is just what yo u need for
code practice o r making station recor
dlngs_ The RQ-312S is a lull feat ure
A C / O C rec order complete w ith
batteries. buil t-in mi ke, and AC cord.
The VC-12 album will store up to 12
cassettes . We g ive you 10 C·60
cassettes 85 a starter. All this for the
recorder's price alone!

49.95 Call for yours today.

TUNE IN THE WORLD
WITH HAM RADIO
ThiS ni fty package will completely in
t roduce you to Ham Radio. The book
will show you how to pass your Novice
exam and set up your first station. The
code tape provides the necessary in
struction in Morse Code. All con
sidered. a great introduchon to Ham
Radio.

7.00 Call lor yours today.

15.95 Call for yours today ,

-~-

4.95 each. Call for yours today.

4.95 each. all four: 15.95 ,

"~ -73 and - ...... _ -•...
AMECO
code practice tapes
73's " Bli tz" code crecnce tapes will
more than prepare you lor any FCC
exam. Available in four speeds ' 5, 6, 13,
& 20 WPM. One tape for each speed ,
one hour each.

AM ECO's code practice tapes: Junior
Code Course, 0 to 8 WPM, Advanced
Code Cou rse, 8>'1 to 18 WPM: Extra
Class Code Course, 13 to 22 WPM ,
Instruction bookl et included with eac h
cou rse .

•

1"'-;3)
• "--_ O.:....J

• 1) NOViCE

• !" ,111

73's
Novice
Theory
Course
You'll be amazed how easy it is to learn
the theory w hen you lis ten to these
tapes, T hree ta pes cover all Nov ice
Theory and o ne has q uest ions and
answers fro m the latest Novi ce exams.
Yo u can listen in your spare ti me and
breeze th ru the exam.

•
ARRL i
CODE
KIT
Good practice for increasing yo ur code
speed. Bo oklet and two C-60 cassettes
with 30 min. each of 5, 7 ';', 10 & 13
WPM .

8.00 Call for yours today .

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 Ii i 5:30 PM, Monday Ihru Friday.

8AN ~ AMERICARO Longs Electronics L9;;
MA IL O RDERS PO BOX 11347 BIR MI NGHA M, AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMI NGHA M, ALABAMA 352 33



Get the HAM RADIO BOOK you need today!
No waiting . Every listing below is in stock.
Call Toll Free: 1-800-633-3410 today.

ARRL Publications
Understanding Amateur Radio (NEW) .
Hints and Kinks .
Specialized Communications Techniques .
FM and Repeaters (for the Radio Amateu r) .
Single Sideband (for the Radio Amateur) .
The Radio Amateur's VH F Manual .
A Course in Radio Fundamentals .
l earning the Radiotelegraph Code .
The Radio Amateur's L icense Manual .
So lid-State Design for the Radio Amateu r .
Tune-in the World with Ham Radio .
The Radio Amateu r's Handbook .
ARRL Code Kit .
ARRL Antenna Book .
ARRL Electronics Data Book .
ARRL Ham Radio Operating Guide .
Learning to Work with Integrated Circu its .
Getting to Know OSCAR from the Ground Up .
ARRL Prefix Map of the World .
LlC/F Calculator .
Amateur Radio Station Log .
Amateur Radio Mini Log .

73 Publications
Amateur Radio Novice Class Study Guide .
General Class License Guide .
Amateur Radio Extra Class License

Study Guide .
VHF Antenna Handbook .
How to Make Better QSL's .
Coax Handbook .

AMECO Publications
Novice/General Class a&A License Guide .
Advanced Class a &A License Guide .

5.00
2.00
3.00
4.00
3.00
4.00
3.00
1.50
3.00
7.00
7.00
7.50
8.00
5.00
4.00
4.00
2.00
3.00
3.00
3.00
1.50

.75

4.95
5.95

5.95
4.95
4.95
3.00

1.00
.90

Extra Class Q&A License Guide .90
Mastering th e Morse Code .75
Radi o Electronics Made Simple 2.50
Amate ur Radi o Theory Course . . . . . . . . . . . . . . . . 4.95
Commerc ial Operator Theo ry Cou rse 5.95
Commercial Q&A License Guide for

Elements 1, 2, & 9 1.25
Commerc ial a &A License Guide for

Element 3 2.50
Co mmerc ial a &A License Guide for

Element 4 1.60

Radio Publications, Inc.
Beam Antenna Handbook by Wi lHam Orr .

W6SAI 4.95
All About Cubical Ouad Antennas by

Wi lliam Orr, W6SAI 4.75
The Truth About CB Antennas by William Orr ,

W6SAI 5.95
VHF Handbook by William Orr . W6SAI 5.95
Better Shortwave Reception by Will iam Orr,

W6SAI 4.95
Eim ac's Care and Feeding of Power

Grid Tubes 4.95
W2AB's Second OP DX Aid . . . . . . . . . . . . . . . . . .. 3.50

Radio Amateur Callbook Publications
u.s. Radio Amateur Callbook. 1978 14.95
DX Radi o Amateur Callbook , 1978 13.95
Prefix Map of North America 1.25
Zone Prefix Map of the World 1.25
Great Circ le Chart of the World 1.25
Rad io Amateur's Co mplete Map Library

(Includes: Prefix Map of the World , Great
Circ le Chart of the World , Map of North
America. and World Atlas) 3.75

Rad io Amateur's World Atl as 2.50

Remember, you ca n call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Sto re hours : 9:00 AM til 5:30 PM, Monday thru Friday.

BA N ~ AME~ICA~D LongsEle •DICS ~L9~
MAIL ORDERS PO BOX 11347 BIRMINGHAM. A L 35202 • STREET AD DR ESS, 2808 7T H AV ENUE SOUTH BIRMINGHAM. ALABAMA 35 233
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Howie DiBlasi, Director
Industrial Education and Technology
Lake Havasu High School
Lake Havasu AZ 86403

Hooking the Kids

2. Curren t
3. Resistance
4. Static

B. Magnetism
1. Permanent
2. Electromagnets

C. Radio Communicatio ns
1. Broadcasting
2. Shortwave Radio
3. Amateur Radio

D. Computers
1. Operation
2. Binary
3. Hexadecimal
4. BAS IC
5. Programming
6. Games

Students hooking up a circuit to experiment with switches and
motors in the Electronic Recreation Program at Lake Havasu
High School. (Left, Andy Nellis; center, Dan Mastrotuco; right,
Mark DiBlasi. )

T he idea began in the
teachers ' lounge one

day. Several teachers were
discussing the problems that
occur with the kids during
the summer months and on
weekends during the regular
school year. We all agreed
that there were not enough
activities for young people in

our small [own of 14,000
people.

After the discussion, I de
cided that kids could have a
lot of fun if introduced to the
world of electronics and corn
curers with a mini class
during the summer or on a
few weekends dur ing the
regular school year. There

would be no grades or book
work, just fu n.

Gett ing Started
I contacted the Lake

Havasu Recreation Program
about the idea. We agreed
that 2 hours a day for 10
days waul d be about right for
the summer program, and 4
hours on Saturday for 4
weekends would be sufficient
during the regular school
year. Advertisements were
put in the newspaper and on
the local radio station to let
people know about the pro
gram. Three weeks later, we
had two groups signed up and
ready to go. Each group had
14 kids in it. Group one
would meet from 1:00 to
3:00 in the afternoon, and
t he second group would meet
from 7:00 to 9:00 in the
evening. Group one ages were
from 8-12 years old, and
group t wo ages were from
13-18.

Before the classes started,
I made up an outline for the
material that would be
covered during the sessions. I
wanted it to be fun and in
t erest ing for the kids. I did
not want it to be like school,
with tests, grades, and specif
ic requirements. The students
did no t have any background
in electronics, so I had a wide
area of material to select
from. After several hours of
planning, I decided on the
following areas:
A. Electricity

1. Voltage

Here We Go

The first day that we met,
I int roduced simple series and
parallel circuits. Switches
were t hen introduced, along
with lights and resistors. All
top ics were handled as
demonstrations in a lab area.
As questions would come up,
I would answer and demon
strate. This was very impor
tant to keep the fun in it . It
does not help a program with
kids 8-12 years old to have
them sit at desks for 2 hours
and lecture them about series
and para llel circuits. Let them
get their hands on the cir
cuits. Let them discover what
happens. I let the students
experiment for the last hour
of class with the circu its we
had discussed.

The second day I de mon
strated static electricity with
a Testa coil. It generates
about 125,000 volts of stat ic
electricity and is great for
demonstrations. I held a neon
lamp about 6 inches from the
coil, and it started to glow.
Then t he lights in t he class
room were turned off. My
hand and the lamp were both
glowing a bright orange. T he
kids went wild. They loved it
and wanted more. Next I
used a fluorescent lamp, and it
started to glow when I held it
6 inches from t he coil. I then
placed the lamp about 2
inches from t he Tesla coil,
and it created an arc between
t he lamp and the coil. The
lamp will keep discharging as
long as you hold the lamp
close to the coil. It makes a
bright blue arc when the lamp
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and then the repeater in
Kingman, Arizo na. With a re
peate r sitti ng o n a mountain
top at 8.600 feet , you can
make a few con tac ts. Co n
tacts were made from La ke
Havasu to Las Vegas, Los
Angeles . Ph o e ni x, and
Pre scott . Th e d is tances
ranged from 5 miles to 300.
The kids were really amazed
at what you could do with
amateur radio and how much
bet ter it was than CB.

We have a group of local
amateurs who are teaching
code and theory classes twice
a year for anyone interested
in becomi ng a ham. I made
arrangements for the kids
who were interested to get
into the classes.

I had about 15 minutes
left and demons trated how to
use the shortwave receivers so
that they could listen to ama
teur radio broa dcas ts and
shortwave broadcasts.

Com puters

The second week started,
and we began with a fil m
about co mputers. I was able
to get several excelle nt films
from Modern T al king Picture
Service. Their ma in office is
located in New York. and they

-

more about th e eq uipmen t.

Amateur Radio

" CQ twen ty, CQ twenty.
T h is is WA7RTM, La ke
Havasu, Arizona, calling and
standing by." I gave a general
call on 20 me ters for the
demonstra tion. I hoped some
one wou ld come back who
was quite a distance away.

"WA7RTM, Lake Havasu,
Arizona, this is W0VP R,
Liberty, Missouri."

" Hey, that guy is calling
you!" the kids yelled.

Their eyes we-e as wide as
silver dollars. There was so
much excitement in the
room, the kids could not con
tain themselves. I let each of
them say a few words with
the mike, and they were
hooked.

We spent the next hour
ta lking about amateur
licenses and what was neces
sary to get o ne. The ad
vantages of ham radio over
CB were po inted out, along
wit h ho w much more fu n the
ki ds co uld have wi th a ha m
license, if they would study a
li ttle.

I then set up a 2 meter
demonstra t ion through the
local repeater in Lake Havasu

doin g ex perime nts. We had
spe nt some t ime at the begin
ning ta lki ng about safety, and
this was an excellent time to
reem phas ize it.

t then took a few minu tes
to find out why the piece of
paper had caught on fire. The
student was trying to do the
same thing I had de mon
st ra ted with the Tesla coil
and paper. The only problem
was, the paper real! y got
started burning before he
could get it out. Lesson well
learned. Experience is the
best teacher.

Radi os, Radios. Radios

The fourth and fifth days
we-e spent on radio com
munication. I used an oscillo
scope and a mike to demon
strate voice and frequency.
Then a frequency generator
was used to show the effect
of different freq ue ncies and
wha t they lo oked like on the
oscilloscope.

Our discussion covered
radio waves, detectors, ampli
fiers, mixers, and commercial
radio broa dcasti ng. I was
amazed at the questions the
kids had. They were really
interested in how things
worked and wanted to know

..01
Steve Marshal (Jeft) and John Gustov (right) find out about static electricity using ]00,000
volts to light a neon lamp.

discharges, and the kids loved
it .

T he next de monstration
was o n heat and static elec
trici ty. I held a piece of paper
bet ween the arci ng lamp an d
the coil. It took abou t 2
seconds for the paper to
catch fire with a small flame.
I q uick ly blew it out, and
then the questions started
flying. We d iscussed current
flow, size of wires , ionization
of gas in a neon and fluores
cent lamp, lightning and its
effects. The two hours were
gone before we knew it.

The third day we discussed
magnets and how they work.
Several demonstrations were
used with iron filings to show
magnetic fields, and coils
were used to de monstrate
electromagnets. The students
were then given the remaining
hour and a half to experiment
with the Testa coi l and mag
nets.

While the studen ts were
working, I went into the
radio room to set up a
demonstrat ion I woul d do the
next day on ama teur radio.
Wh ile I was setting everythi ng
up , I was thi nki ng how well
everyt hing was going.

" F i re, fi re!" someone
screamed.

" Ge t th e f i re e x
ti nguisher ," ano ther st ude nt
yelled.

I ran out of the radio
room to see what was going
o n. Standing next to the
Tesla coil was a g-year·old
with a piece of paper going
up in flames in his han ds. He
was stari ng at the paper, not
quite believing that it was
going up in flames. I to ld him
to drop it on the floor . He
star ted blowing on it to try to
put it out. Needless to say. it
was bu rni ng prett y well by
now, and he just kept blow
ing on it trying to put it out.
The flames were getting dose
to his fingers now. and he
decided it would be best to
drop it. Three kids stomped
on what was left of the paper
to put out the flames.

We spent the nex t 20
minutes discussing safety and
the correct procedure for
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Dan Mastroluca (left) and Tim Murphy (righ t) run their computer programs on the SOL and
IMSAI during the computer segment of the program at Lake Havasu High School.

our eq uipment has been pur
chased from the Byte Shop in
Phoeni x, Arizona. I wou ld
suggest to anyone who is con
s idering purc hasi ng any
mic ro p rocessor equip me nt
that you find a good co m
puter store and deal with
them. When you have prob
lems, you can go back for
hel p. You may pay a few
dollars mor e for a piece of
equ ipment, but service is very
im portant in a new field such
as microprocessors. We have
had several problems using
t he equipment, an d Alan
Hald and his staff at the Byte
Shop in Phoenix have helped
us each time. The problems
were not with the equipment.
The problems were with the
peo ple not knowing how to
correctly use the equipment.
When you have a place to ca ll
fo r help, it is very comforting
to know someone will be
there to help you.

have several other offices
locate d around the cou ntry.
Most school districts make
use of t heir fi lm service be
cause there is no charge for
the fil ms, except postage to
return the fi lm back to them.
The main address in New
York is: Modern Talking Pic
ture Service, 2323 New Hyde
Park Road, New Hyde Park,
New York 11040.

Clubs an d service organiza
tions can get a copy of the
f ilms availab le by writing and
asking for t he folder on free
films available. Subjects range
from computers to elec
tronics to farmi ng and every
thing in be tween.

After the film, we intro
duced binary cou nting and
how the computer uses it.
The kids had a lot of fu n with
t he binary alphabet I showed
t hem how to use. We wrote
the binary numbers from 1 to
26 and then put t he letter A
next to binary 1 and B next
to bina ry 2, etc. Here are a
few samples:

16 8 4 2 1

OOOO '~A

000 I0 ~B
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000 11~C

00 100~ D

O O'O I~ E

001 10~ F

After we had t he code
made up, the ki ds experi
men ted with secret messages
in binary. It was a good way
to learn binary counti ng.

BA SIC was introduced
with chalkboard demonstra
t ions and discussions. I only
spent about 20 minutes with
t he int roduct io n of BAS IC
statements. We ta lked about
let, goto, if-t hen, print , and
input sta tements.

I am an avid bel iever in
games and simul a tions on the
computer. I have used com
puter games to get interested
students started on the com
puter, and it has worked very
well. They are very quick to
ask why it works t hat way, or
what wo uld happen if I did it
th is way. My answer is, "Try
it and see what happens ."
The great t hing about the
games and simulat ions is that
t hey allow the students to
make decis ions and take
chances and make a mistake.

They lea rn a lo t from the
mista kes t hey make .

I start with a simple pro
gram of a number-guessing
game. There are many pro
grams in computer game
books, li ke "Guess," "Stars,"
"Trap," " Hi-La," and seve ral
other versions. Anyone of
t hem can be used for
examples. I start by letting
each student play the game a
few times with the others
watch ing. They then switch,
and a new student plays the
game on the computer. After
each one has had a chance to
playa few times, we go back
to the cha! kboard and go
t hrough the program step by
step and discuss what is hap
pening. Then the pieces of
the puzzle start to fit into
place. Statements start to
make sense.

Computer Equipment

O ur high schoo l purchased
a SO L-20 and IMSAI in the
spring of 1977. My elec
tronics students assembled
the kits, and thus saved about
$800.00 between the two
kit s. We also bui lt four Seals
8 K Random Access Memory
Boards to be used in the
SO L·20 and IMSAI. All of

Finishing Up

For the remaining three
days, we spent time exploring
different game programs and
running them on the com
puters . I had the stude nts
wri te a few small programs of
t heir own and t hen run them.
They learned how to debug
programs very quickly. They
were amazed at how just one
lette r could cause a problem
in a program.

I tried to keep the stu
dents taking turns with the
computers, as it is very diffi
cult to have 14 kids use 2
units and all get equal time.

Do It Again, Sam
Was the program sue

cessfu l? You bet. When the
kids were finished, they did
not want to stop . They would
have gone for another two
weeks. I was impressed with
how much they had learned.
T hey all foun d out that
learning can be fun. It all
depends on how the material
is presented.

Did I have any problems?
Yes.

Ho w do you get 14 kids to
go home every day?



, ensineerins
P~/C£OS

J4 £OFF£O
N. 75 CTiV£O

• 79 77
TIl E II'OIlLl l 'S ~IOST CO\II'LETE L1~E OF VII F·F \I Kil S A~D E!)U I P ~I ENT

f{X 2SC, ••

Rxnc W/ l'
Il X SOC 1('1

RX soC wt r ,
RX I4 4 CKil .

ItX1l4CWfT
IIX22 01:1<1I .

Rx n OC WfT
RX 4 3 2C KII .

RX4J1C W {T

HI-J5 MI t , I' M ,~ce iV"T wHh 2
p ole 10 . 7 Ml h CTY'h l fi lter •.
,.m. a , aho..e - w i re d & tes ted .
J(~60 !o.HIl « v r "'/2 pol e 10. 7
MH. c ry.lal fi ll.. . . ....•.
",me n aho vc - w ired &. t ... trd
14 0-11 0 MIll rev, w fl P'~"

10. 7 MH. crntoJ fil t• •. . • • •
>arne as .boY.. - ..' ; ~d &. In'ed
2 1G-24 0 "l Ib .C'O. w /2 rol..
10.7 MH l c r}'n al fill"" . • • • •
>arne as .'''' - w irtd '' 'cued
aJ2 MH. , c w/1 JH>!. 10 .7
MH. c rys u l fill••. . .. .. ..
...m e as .!><we _ ..-i. ..d &. ' ' ''l ..d

s 1>4 .95
11 7. 9 5

b~ .Il S

1 17. '1.

74.9 5
119 .'15

7 4.9S
11 7.~

84.9.
12'1.95

REC EIVERS

IU2/l Kit
Rn O";.
IU l 4 4 11 Kit.
R ~ 2 lOll 1(;1.

MI4 J 2 Ki l .•

IF I O. n Kil .

nUH Kil .
AS2 Kil •••

. a ,-, wry I,ll• • tm . I",y,- ,,·,-.i....,
ki t , ~;v•• 70 d ll a d j.,".nl
cha nnel r~je c c; ,," .....
10 m lf III r"'''1 , n d l O. 7 Mill <>u l
6 mt. Ill· f .ma ~ nd 10. 7 ~ I I I nu l
2 m tr II I f . n '" ~ lI d 10. 7 ~' tll uu l
22 0 Milt Mt · " "III ~lI d 10.7 ... , t ,
ou I . . . • • , . . . . . .. .
~ J2 Mill MI' fr" n t "nd 10 .7 MH ,
001 . . . . . . • . . . . . . . • . .
10 . 7 ... th l l modul~inclu.l" 2
pol" ( ,y . I.1 fill ~' .
-' 55 KH I It ..a,,, plus 1 M .I""'( I<>r
.ud i" and k1 u" l(h t>o.ord ..•.•

~.9 5

I J. 5 0
I J.5 0
18 . 50

18 . 50

29.50

2'1.50
1 8. . 0
16.00

T X so ... .
Tx so Wfl . .
T X l4 4 B Ki t .
T X I 4 4 Il Wf '
[X n OIl K i t .

tra n sm i ll ~r ", cil"i. I wa ll. e mit,..m" a ' ....,." _ ,. i, ,,d & le..~d ..
" .n"" i"• •• ,d"' . _ 1 w. I I -2 m l..
••m"., a l",. " - w i.ed & le" ed ..
I" " " '" ill ," e , d l"r - I wa l l 2 2U
Mill . . • . , ..

44.9 5
6 4.9 5
H.9 S
59,9 5

34 ,95

TRANS~I ITTERS
TX 22 011 W{l
TX 4 3 21l Ki l .
T X4 J 2lIWrr
T XI 50 Kil ·
T X I SO W r r .

""m" a. ah<>"' - wi,,, d & ' e" " d .
I.. ",m in.,. e " 'il", 4.l2 \ 11 11 . .
" m" a•• h<>Y e - ,,·i•• d <I< ",,,~d '
.lOO milli wa ll . 2 mrr fra" , m iUer
same ., .I>o" · - ·,,,i, ed II< ' e,I« 1

' 1l.9S
-'1l.IlS
71l.9 5
24 . ~ 5

I~ . 9 5

POW ER A MP LI F IE RS
I'A1 S0 l H Kil 2 m lf po wer .mp _ ki l I w ; n - 1 . ,.· Illu" lin" II I p""'''' .mp... ,, ~d &. 1"I"d . ~m,,,.i,,n _

ou l ..il h s"lid S1U" , ..i t<h ing.

r~ ~8$
rw.t \ 1· SS ll l.HI

c..... conn"c l.".. · . ... . . . . . . b 4.95 ", I'",.·.,. 1'0 " '"
I'A4 0 10lt Kil 2 m lf p......·er amp - 10..' in _ 4(hI; ,.

~ . c > Mnd,,1 llAN O In pu l Oulpul
oul-rd a Y ' ''lIe1' i'', 6 -'.95

I'A5 0 / 2S Kif. 6 m lf po..", amp. Iw in . 2.w "ul . IllC 10 f7 0 144 ... 11z ,"" '"" 1~ 1l _ 1l '
Ins .."". c" n " "" l o'" &. , ..itch in, 54'15 O l e 2/10 144 MB . '" ,~ 161l.1l5

I'A I44 / 15 Kif . 2 m l, p.....". amp- Iw in _ I 5w BLC 10 / 1 50 14 4 MH . l OW I SOW BIl.Il'Ula - I".. u"". • nn n"d ..... • nd ere 30 /150 14 4 Mtlz "'" I SO\', 239.9.

:~I~~~n~A i.j.. i s' k'i l' bui' is"';; : 44. 9 5 OL lJ H bO 22 0 Mill zw "~ 1 "~ . 9 5PA I 4 4 f25 K it .
, imi laf 10 l ' AI ~4 {1 5 fOT 220 Mit ,

S4.'I5 ern I Of6 0 220 MH . lOW 'OW 15 \1 .9 5PA 22 0{1 5 Kil . 44 . '15 a t.o 10 / 1 20 220 Mill ,"W 1 20 W 259.95PA43 2110 Kit . p nwe. am p - , im il a. 10 I'A 14 4 11 5 li Lt: 10/4 0 4 20 Mtl l 10"' 40" 179. '15", cept lOw a n d 43 2 Mill .• ~ 4 . 9 5 Ill F 214 0 4 20 Milt 2W 4 ()W 17 '1 . '15l 'A I40I IO W( r Illw in _ 140w " u l - 2 m t • • 'Hp 21 9. 9 5 lil t: 30lXU 4 20 Ml h .IOW XI)W 25~ . ~5PA 14 0!30 W{I 30w in _ 140w nul _2 mtT ~mp 1 8 9.9 5 B l i 10 l Kll -'20 MIl. l OW 80W 2X'l .'l~

PO WER S UPPLIES
PS ISC Kit .

1'S15C W{T_
PSH M Kil .

I'S 25 M W fT .

IS am p- 11 wolf "'Julal"d pow", ,u.r- \ - -
plY w fcae. w{f..M ·b.ck curr"n l lim,, · =-_::
.n, and ow<'fYol I.... ptutec li"... •. 94_95 _
u m" as ab ow" - "' ire d &. t ...t"d . . . 124.95
25 . m p _ 1 2 Wol l ' .....I. I" d pow", su p ' -..
ply wfn~. w {fold·bac k c urren l li m i l-
,n J . " d o wp ...i ll> meier .. • • • . 1 54. '15
..m e a$ ah"",, _ w; . e d & t " " "d. .. 111l.1l5

O.V. P. . .

1'S3A 1.; ,1

I'S JOl 2 Wrr

add, 0",,' "..Iu,,, p"'ICC I.. ,,, I" ~"u,
pow.......1'1'........ I S VllC m.. . 12_95
1 2 ".>11 - 1"""'" .uppl , ' '' , u lal Ol ....d
";Ih f ..ld ,hack " ' .,."n l lim;"n, .. 10. 9 5
n",,· ."m",erdal d.n) 30 amp 11 \ 'I1C
' ''g u l.ted p""..,. supply wi..",.
" '/fol d-h. d c u.." n l hm ,li", and
o .." ....n l..~e p"'I"<lio n . 249.9 5

51'1.95
199.95
799.95
841l. 1l ~ 25.00

25 .00

b m lf ,·It .... ,paced du plex", .
2 m I• . bllO Kill ,pa,'ed d" pl..e • •
wi r"d and I" " " d to r"''lu"n,·y . .
2 1 0 ... 111 d u plex", . ,,,,,,.I and.
luned to f, e 'l uenc y . __ • ...•
'a~k 1I100n i dupl"xer . ... .•.
.looN" of\", lde d duplue•••N..
..;th I-' llS9 c" n n" <lnn (1".)
..111" as ahe..-" ..i lh l yre N
.onneclu" (p • . ) ..•

IWLA SO .
I)PLA I 4 4

Il l'L A 220

lJ PLA43 2
DSC·U

DSC· S . .

REP EAT ER S.epealer -6 mele , ~ 99 . ~ 5

.epealer -6 m~I", w ir" d &. 1" S1ed 799.95

. ep"at", _ 2 m tr _ I Sw -com pie te
(I" .., c'nlal.) . 4 9 9 . 1l5
",p~.I'" _ 210 \1 11. _ I 5 ,., _cum pl" le
(kos c.),ul . l . 4 99 .9 5
•e rea le .- I O"·U I a 32 MHI
lie., cry. lah) ....
' '' po'alc. - I~''·' !1 -2 m lf.
. ...pe..er- I ~ ..·U ! 220 MH/.
' "pe.l", I U" ·. Il - -' J l MH/.

MP1'50 1\.11 ,
MI-'T 50 ..
MI'T144 KII

M..-r4 32 Kil

III'T H -' I'. (1
Rpl220Wn
Mpl .02 W/ 1

TRANSCEIV ERS OTH ER PRODUCTS BY VH F ENGINHR ING

2H . Il '
'29 .95
49.95

1', 50

13. so
22. 7.

39.9.
54.'15
5" .9 5

10 ch a nnd , c cei.. e x tal de.k
wfd ind e , wil d l inll . . . ~ 7. " ~

10 chan nel xn,iI " ,,'k w l. wil d ,
an " t . im",,,,•.
U II I' .. e..ion "f ell I d c~~ . " .... .Ied
" " ~ 3 1 muit i ·.hanncl opeu l",,,
~...;c, "1""."''' ",b~.
10 cha"n,,1 a,lt o ·",,, n ~d"r ' '''

for K X ... I h prluJlly . . • •
"" . !<Kk m .", "'peale, and , im pl" ,
pa;.. f",m I 4b.0- 14 ' .0 leach t . . '.00
I ~'J hil. r,e ld P'''I,,.mmal>l,, . , ...I... ,,"'n ·
"fi", ,,·i.h hu,l l ·in "'I""kh 1a,I and
II I ' im ..... •
"'ired and 1..l<'d. nol P'''Il• • m m"d
,,;.ed on ,1 . .... d . pJOIU.mmed
2.000 " h m ,h".n",· m i ' ... ", Ill
1'.1 . 1 . a " d ,."jJ .'o. d
"'ta· ,..,udd, ,In·,,,I",. . . ..
""" , lie d III ,,· pc;' h". ",d" d, ,, ~
i""'.L, ,',, " ,.... ',,, ,, ,,. ; ~9 , "5

2 loTOt' d ." -o , j,,, , 3~ .9 '

''''''';1' ,,1,0'" ", ,,• .1 I>. ",. ",.1 59,\15
~ 1',,1.· 1>"1"'.,1 "'''''''''''' . """.I ... ,.·",' ,1.
""'1" 1"''''.1 , ,, 1~4 \ 111/ ...... 1'1.'15
."10,'. ' .1'1 """.J I" ~20 \,1 1, 1'1 ,,,' 1'1."5
"" m ... a ' a l> " !I,,, ... d ".~ J~ \llt / '' a '' 1".".

l SI WjI
l SI WI I

C[)I Ki l

("[12 K il

C.I III
CWlII
vtc I

u n Kil

t UIU 1\,.
St:J KU

I'I lJ Ki,
llH 11' 11
I I I 1 ~4 \1(1

I llllO W l 1
11I.4 J2 \ \ I

•

•

SYN TlIES IZERS

('o"'plde t> "' " I M IrJ",,,"eh w ~ It.
20w " Ul. 10 d,,, ,, "d <ca ll w il h ,',"e
(I,'" mike .,,,1 """1,01.). 244.~ 5

•a m e ... ah""e , hilI 2 mtr ", I ~ " "'ll 23 -1.9S
' a"'''' ," 'I I.. " ... "" ""1'1 fo r 220 \Iltl 2H.95
-arne", ah". ~ e 'c~p l 10 "al ' " n d
4 J2\m ,
!..n••:.;,'c , ,"'" " nl)
It.""'·... i..r u .... . n d aH"'''''f1~'

2 ,n If " n ' h ...,;I,· • . If a " , m i , off ...·"
"."~'a';,m"hl,· I " " " IOU I< l t , loM lt,.
j \ 1a" ,,1'''''1' " nh "1'1",",,1
" .lap,,",, ). . . 11, ,, ,,/ 5
""H' ." "hm ' " """,j & "" I.·,!. '.I" ,,,~
"'Ill' ,.. SY N I I Ki l ""'- 1" ,2 n
125 Mil" I"·'."~

' ."H,·",.I",,·,· "'''' ,1& ,"" .·.t 2 .1'/.9_

r n x so Ki l

r «x I~~ "i!
I' IIX n o KII
111\4.11 ""

IMl'·1 .
IKl'·~ .

S Y N II \\fl .
S Y I" nu I\ i l

S ':'>110W/I

-"

orrnc- - ' .._-
Vh, ensineerins

IJI US/ox OF RRO It'NJA ,v t:U ';CTROf'IICS COR P.

MOX S I .n o WATER ST. I BINGHAMTON . N.Y. D 901 I Phone 607-723-9574
t -rices a",} ,Iprdfi<'a finn S !il1hI"'" In d ra llXl' ",i f/IOUt " o n ce. r .rpor t pri"es :.Hx/u 1.l' Irix/rer. 50; J / 00-/ . 78 V5



perpendicu lar to the ground.
The gamma rod was con

structed o f J.S.inch aluminum
tubing which was o n hand,
and the right angles were
made via ada pte rs available at
a local hardware sto re. Join
ing th e tubing was done as
shown in Fig. 1.

The support insulators
were made from %-inch PVC
water pipe and 'f-f inings.
PVC cleaner and cement were
used to join the parts and
stai nless steel hose clamps
were used for clamping the
insulators to the gamma rod
and tower. The number of
insulators was 5 in order to
offer st ructural integrity .

After the initial value of
gamma capacitor was deter
mined to be 80 pF at 4 .0
MHz, an attempt was made to
lower the resonant frequency
to 3.5 MHz via the use of
a dded gamma capacity or via
an omega capacitor . Bo th
worked with the same
a mo u n t o f c ha nge In

cold fingers and the like,
when done in mid-winter. A
feed point for the gamma rod
was selected at 8 feet off the
ground to minimize shock
hazards for the children. With
this dimension fixed , num
erous combinat ions o f gamma
rod length, diameter, spacing
to tower, and gamma/omega
capacitors were tried. The
conclusion : An swr of 1 :1
could always be obtained and
no differences in o n-t he-air
reports were noticed . Band
width between 2:1 swr points
was 100 kHz for any given set
of val ues. Since t he anten na
perfor med well and met all of
my criteria, further expe ri
mentation was deferred and
mechanical co nsiderations
took hold. The length of the
gamma rod was left at 32 feet
as measured from the top of
the tower to the feed point.
Spacing was one foot at the
bottom . Since the tower
tapers, th e spacing varies with
height since the rod was kept
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resonance occurring for a
given capacity, whether it was
used as a gamma or omega
capacitor.

The o mega co nf igurat ion
was chosen since the frame of
the variable omega capacitor
cou ld be at de and rf ground,
thus avoiding the need for an
insulated coupling for the
shaft. The value needed for
the o mega capacitor was
found to be 50 pF , but 100
pF was used in case th e added
capacity was needed for 160
meters. The f ixed gamma
capacitor co nsisted of two
Centralab type 857 NPO 15
kV capacitors in parall el,
while the va riable o mega
capaci tor ha d J,4·inch plate
spacing. All co nnections were
made with No.8 copper wire.
One should co nsult the junk
box, hamfests, and surplus
dea lers, whatever is co n
venient. It would be wise to
use whatever is hand y to
e x pe riment with at low
power levels and then search
for the big final ones after
the values are known . No
arcing was observed with the

IOYC' T'
Fl TT'fOG

c::

above uni ts when maximum
lega l power was used, even on
wet or humi d days.

The tu ning mecha nism for
the omega capacitor is an
au tomatic TV rotor which
was on sale for $30. This was
a bit high, but it offered
se t -a n d-forget convenience
with no experimenting
needed . One can merely type
the resonant frequencies onto
gummed labels and affix
them to th e rotor control.
The rotor should be oriented
so that th e end of rotat ion
stop doesn't occur anywhere
in the 180 degrees neede d for
the o mega capacitor. The
rotor I purchased has a solid
output shaft. Coupling it to
the capac itor shaft was done
with fl exible sha ft coupl ing
components available at a
local electric motor supply
house.

The tuner hous ing was
made from an aluminum
mailbox wi th the excess hard
ware removed . The bottom
was fabricated fro m 1/8-i nch
aluminum stock to offer
needed su pport for the rotor.
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Fig. 2. Gamma rod assembly. Fig. 3. Insulators for gamma rod.
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Fig. 4. Schematic of antenna system.

excess ro to r cable, coile d
aga inst th e tower and in the
shack, was rem oved . Second,
a relay was added with nor
ma ll y ope n contacts to break
the leads from the rotor cable
as they entered the control
box. Activating th e relay thus
per mitted normal o peration
of the rotor . No more pro b
lems with the rf were ob
served.

T h e results usmg the
system have been most re
war ding! They were well
worth th e effort. 1 en joy
primar ily rag chewing, but
the Bicentennial WAS caught
my interest. This antenna was
used to wor k Alaska, Hawaii,
and al most all t he other states
on 75 phone, not to menti on
the Bahamas. This was very
exc iti ng! The sys tem wor ks
f ine on local contacts, but
rea lly pans out fo r distances
over 200 miles. What was
once considered a "second
best antenna" is now co n
sidered more than adeq uate.
But , most impo rtan tly, t he
XYL likes it too, especially
after listening to my vivid
description of a 75 meter
quad, phased verticals, or
f ul l-size dipole. For 160
meters, I plan to add gamma!
omega capacitors via a rel ay
or rotary switch ganged to
the rotor. This latter idea
wou ld give 80 met er ope ra
tion for 180 degrees of ro tor
moveme nt and 160 meters
fo r the other 180 degrees. I
wou ld like to thank the ma ny
hams who donated their t ime
and cooperation with nu
merous on-t he-air chec ks. e

5. Th e hou se wa t e r
system,

6 . Electri cal grou nd wires
of the house, only via an
indirect route through the
rig's power cord.

A No.8 bare copper wire
forms a square ground bus
around the base of th e tower.
The radi als were so ldered to
the bus, which is connected
to the tower via two pieces of
%-inch tinned copper braid
held in place by stainless steel
hose clam ps. All ground co n
nec tions were sp rayed with
clear plastic, taped, and reo
sprayed. The radi al system
was installed as space per
mitted , wh ich was only abo ut
15 feet for those radials
facing south. The lo ngest
radia l is abo ut 90 feet.

Results and Comments

The in it ial adjust ment of
the system was indeed tim e
consuming, especially since
none of the co mb ina tions of
gamma rod dimensions and
capacity values approximated
those of other authors. Con
side ri ng the number of rele
vant factors for such an
ante nna system , each instalta
tlon is likely to requi re some
exper imenti ng. A Pal omar
noise bridge was eventually
purchased and was invaluable
fo r ma k ing initia l gross
adjustments.

Rf in the shac k was an
occasio nal probl em as mani
fested in the form of flash ing
neon bul bs in the rotor
contro l box . This caused
som e damage and the cure
took two steps. First, t he

1 . Two 6-foot grou nd
rods undern eath the concrete
base for th e to wer.

2. 1000 feet of No. 14
i nsu Ia te d co pper radi als,
random lengths, buried 2 to 4
feet underground .

3. 500 feet of No. 14 bare
co p per radi al s , random
lengths, bur ied 2 to 4 fee t
underground.

4 . A 70-foot well casi ng.

1/
1/
1/
1/
1/
/

.,, //
I~ I/

( .: ' . , "

.
, ', CEMENT _

•
,.: - , '

Angle aluminum and sheet
metal screws can be used to
hold the bo x, end, and
bottom together. Connectors
were installed in the bottom
for the coax feed and rotor
cable. All housing ope ni ngs
were sealed with silicone
rubber after a ll adj ustments
we re made. The ground
syste m cons ists of the foll ow
ing components:

Fig. 5. Inside view of tuner.
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COAXIAL SWITCH SElECTO R CHART

(Q)
Tufts Radio Electronics. 209 Mystic Avenue _ Medford MA 02155. (617J 395-8280

Q .Handle f ull 200 wans elow-Iow V S .W. R . • Del iver 3 dB ga in a nd more! .Pick the one that best tits your needs :

Larsen KiilrocJ° ~ ROOF or FENDER MOUNT g
A

TRUN K LID MOUNT Goes on quick and easy
ntennas ~ No holes and low in 3/8" or 3/4" with

MAGNETIC MOUNT silhouett e too ! ~- fewest pa rts. 'L
stay s put even at TLM·JM·150 for 144 MHz use) Only JM·150· K for 144 MHz use ) Only
100 mph! TlM·JM·220 for 220 MHz use $38.50 JM·22Q·K lor 220 MHz use $31.50
MM-JM-150 for 144 MHz use ) Only TLM·JM-440 for 440 MHz use complete JM-440-K for 440 MHz use complete
MM·JM·220 for 220 MHz use $38.50 A nd 1/4 wave antenna f or t runk And 1/4 wave ante nna f or roof and
MM ·JM·440for440MHzuse complete and magnet ic mount - $18.50 fender mou nts $ 11.50

A bo ve an tennas aJi complere wirh mounring hardware. coax, connector plug, af/en wrench an d complete instruc tions.
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Power ROling -ecce 5000 "'am · 2 10 30 MHz
1000 waus - 30 10 1000 MH,·

Impedance -:i..-=======50 ohms nom illl iI.....rtion V~WR 1.0 71 0 1.0 mu,·
(with N Connec:ton)

l.....nion LOS!. - ---;c:c O.ld B M..~. (2 • 512 MHz)
0 .2d B Ma~ . (5 12 · \ 000 MHz)·

RF Couplinl ~~~~~~~~~~~15 10 70 aa"ccuracy of Walt_Iff ! 5" of F5.
RF Coupling Connec:lor F~m.llle BNC
Prim.llry Li..... Connec:tor Fem.ll l~ N

(Nor m.ll ily Supplied)
(Other QC COll .....ctor~ c..n be \Upplied)

EklMltts H6 - 175PrIc~: 1175.

-, .... .-----------_..--,' ..,,_."'-.... .-.--H""____oc_. =-_..-_......--_._-_ .....

THE SWAN METER SHOWCASE.

THRULINE®
RF Directional
'Wdttmeter model 4431

."- .
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Model 4431 uses the same Plug-in Elements as the Medel 43lwithin
its frequency and power limitationsl.

• Mod.. 43 Po_ MeMurement Versat ilit y
.VlliatMe R F Signal SiIImpier lbuilt-inl
Model 4431 provides an RF signal sample toe use with (IOunters•
oscilloscopes. spectrum analyzen. erc., at the same time a po_
measurement is made.

Amplitude of the RF sample is adju$lable by depltl-of·insertion
COfItrol knob on the front of the wattmeter.
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_.__11.

3500 - $699.95._-_......-_.
••_l.fOa ,"'___...-...
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__... _ 00"'..-_..__ _.._...................""""........---------""_....-.......,..<.If1I.' .......-"'_ .._...., ----_..
~-- _._._...._
___''''IDl\IIC____J._- -"

R"'DIO AM...TEUR·S LICENSE M"'NUAL
($3.00 Rn.1Il

GETTING TO KI'IDW OSCAR ($3.00 R..
...n

HINTS A"'O KINKS 1S2.oo RIl.II
LEAR"'ING TO WORK WIn! INTE·

GR ...TED CIRCUIT'S In .oo R...U
SOLID ST"'TE DESlG'" 1'1.00 R.uill
T..... E I'" THE WORLD WITH HAI,II

RAOIO ($1.00 Re"'''
P-*- to !II sold •• "nil """'"''''ll
of : Wotkbook. T_ e-.-_. Coli ...,.....

ARRLCODE KIT ISB.ooR.""U
"'RRl MAP ($3.00 R_ill
CST BINDER 115.00 R_il) f." 6llo • it '"

est
LOG BOOK ($1.50 R... ~I
I,IIINtLOG 1$.1S R_i11
LICIF CALCULATOR. TVPI' ... 1$1 .00

R_I
P. of MESSAGE BLANKS «$.SO R_ill

SIVA"'.
£l~ONICS'---

350A _ $599.95....--..._...
• .... _DC_... CW'._ OO_ C\O
· u -.. u .....-• l .....__..... '"--. C\O_'O__
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THE RA,QIO AIolATEUR'S HANDBOOK
llil78 Edil..... 118.50 R~"')

THE RA,QIO AMATEUR'S HANDBOOK
llil78 Edil ..... 001.. 8ouf'oI IS13.5O
R_~I

ARRL ANTENNA BOO'" 1S&.ooR_i l
UNDERSTANDING "I,IIATEUR RADIO

($6.00 R......
THE R"DIO A"'AlEUR 'S \I .H.F .

MANUAllS4 .00 Rot8>11
FI,II"'ND REPEATERS 1$01.00 Rnooil l
ARRL ELECTRONICS QAT... BOOK

«S4 .oo R...;11
SINGLE SIDEBANO l$ll.oo Ro....1
ARRl HAI,II R OIO OPERATING GUIDE

1$01.00 RI1 11
SPECI ...LIZED COI,IIMU"'ICATIO"'S

TEC~IOUESFOR THE R"'DIO ..........
TEURl$ll.oo R..... I

A COURSE I'" RADIO FUI'IDAMENTALS
($01.00 R....11

AMERICAN RADIO RELAY
LEACUE PUBLICATIONS
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OUR NEW M·34 EXPANDABLE
MOBILE ANTENNAS \

NEW TRANSCEIVERS

SWAN 1200X UNEAR AMPLIFIER.
TALK LOUD FOR A SONG.

EvefYbody.knDO_~

no~ un you g!'t more
of It fOr $54915 tnan wtm
0flI/f C¥One11200••ne~r
~plIf\er,

WIttl100 "",m 01 dl1Y!r'IQ
cower yOU'reon me...
wtth <ISOIld 1200 w.m PEP
InpUt~ most people
wont tie 1!)Ie to ~I YOU
fn)m sornfOOCIy ooetlUnO

",""'"Unr..-ttv on me 1200_ "
neeleot. ellldenCylS
QUt$t<lndlllll ,l17nJOAC.
power SUIlllIv IS lluIIt In. and
fe~'keIlI'OYlSlOn tor
extemJlALC g1Yt! YOUtne
flelllOlltY you .-cl to Oft
me mon 0\Il: of yod' 119



3 1(YI' MODEl $ZZ9.S0

Meet the
SuperTuner

SPECI F ICATI ONS
• Continuous Tu ni ng 1.8 - 30 MHz
• F orwa rd readi ng re la ti ve outpu t power meter
. 3 0 0 w a tt p o w er capabil it v
• Bu ilt- in e ncapsu la te d ba lu n
• MObile mounting bracket
. Ce ra m ic Rotarv Switch 12 -p os itio n
. Ca pac it or spac in g 1000 vol ts
_ Tapped t o roid induc t or
• An tenna inputs:

a . Coa x unbalanced S0239
b . Random wi re
c . Balanced feed line 75-66 0 O hm

. 5 %·· w. x 2'%" h . x 6 " d .
• A ll metal b la c k w rin kle f in iSh cabinet
• We igh t : 2% p o unds

I I(W MOOEl $.JZ9.S0

DRA KE TV-5200·LP
200 watts to 52 MHz. Ideal
for si x m eters . F o r o pe ra tio n
bel ow si x meters . u se
TV - 3300-LP or T V-4 2-LP.
Model N o . 1609 Price : $26.60

DRAKE TV-42-LP Model No. 160 5
is a l o ur section fil t er d esigne d with 43 . 2 MHz c u t-o ff a nd
extremely high attenuation in all TV channels for transmitters
operating at 30 MH z and lower. Rated 100 watts in p u t. Price:
$14 .60

Tho OonTron Su , Tunor "".......,v"'ing ftom 160·10 ",..... . 1'1'1>0,"'" yOU h...

l>oi""ced " cable. fOndom Of "'''Ii ..,..,,he Supe' Tun.. woll mo,ell the ""tonno

impod..."" to . ou' " ...omi". ,. All 00"T,oo '""'"' \1''' you m..im.... ""_ ',....1..
I,om \'OU' "..,.min .. '0V"'" .., '.nno,..-.d i.n', "'.. ,,,h,,,. it ,..lIyroun"l

Introducing Dentron's
NEW

Jr. Monitor Antenna 'J'uner

LOW PA SS FILTERS FOR TRANSM ITTERS
have fou r pi se ct ions l o r shlU"p cut off below c hannel 2. and to
attenuate transmitter harmonics fallin g in any TV c hannel and
tm b and. 52 ohm. SO-239 connectors built in.

$Z99.$0

$19.'·
Betan

Match ever3lthing from 160 to 10
with the new 160-10 MAT

NEW, TI\o Mon;'", Tu.... , w.. dosigned be·

CiIU.. of ollO<wl\ol",;"9 <Iom"'d, H..... 'old

u. "'ov ..",,18<1 • 3 kol"",a" ,"".. w i... .

buill·i" w~'mete,. • I,on' panel Oh,""no

..1ect0l I", ..... , bol....ced Ii.... ond ' ....dom
wi... So .... ."gi"..,ad ,1\0 160-1 llto Mom''''
l u,,"' . It'•• lite"",. i"...,,,,,,,,, . , $299,50.

Den7iOrL

• Ct.",;""..... "'"i"93.2. 30 "'"
• " l" ...'..." k
• Co<-amoc 12 po"tio" ro"'" .witch
• SO~239 ,ocopti",, 01 to " ...."'iltO'
• Aondom wi,. ..."",
• 3000 . olt <""",i' ", . pod "1I
, T.pped ,0<1""""
• !A,.mic "", . ",.. 1_ lit,,,
• 1"YI' .5"H.a"O"W.;ghl: 5 lb•.

DRAKE TV-3300-LP
1000 watts max. below 30
MH z. Attenuation bette r than
80 dB above 41 MHz. Helps
TV i-f in te r fe re nce , as well as
TV front-end problems. Price :
$26.60 Mo del N o. 1 6 0 8

Drake TV_aOO_HP
Model No. 1603
For 300 oh m t win lead
Price : $10.60

$99.$0

..... .. "" "",""n. '""'" !of 80 th , ....1/1> 10 .....,.... nandl • • 500 w P,E.P. and ",Olen. you,
51 ohm It.......i.., 10 0 , .....om w'.. ", '." no

The 80-%0 SIIymatcher

h ad of ""n"on' .w "c~ 'ng ond 1I__•...,..k'

E..,y ••" ,"". h am k""w. h. must ,."" ho' h f"' ....d .,oj ,... ,... WO"O\JII ,,"'ult• ......,.ly

I", 1tI., ....he' ma'ch . So upgo-"". w,'" ,~. o ."Tro" YI' 2 0"", '" Ii.... 1'1'''''''.''''

$574.$0

SUPERAMP
from Den/fOIL

If ..... """,1010." y<>o ',e "'"k,"Ii 01 blov i"li does,,', deh.., at ...., 1000 '0 1200 we'" O"lpU',

to lIle ' ''' '''''"'. you',. buyi"l1 ' ho w, ,,,,y ....phl .."

0.. , Now SullO' Amp ii . ....."'''Il lIle """" b y 1>0<00.... h.",. 10... ...I; ,od 'he' 'ho Oo"T,,,,,
Ampl'h", w,1I """..' ' 0 ,1>0 0"""""' , !ou tp" , po_, I. w~" oll>o< .,.""f"""',.,, ,.,... i""",
po-'.

TI>o Supo.- Amp , " '" • fui! 2000 wa'" P,E.P. "'.... ' "" SS8, and 1000 w.'" DC 0" CYl' , IHTV
'" SSTv 1&0·10 """"', tho m• • ;m" m I_ I powet.

Tho Supo.- Amp ~ compac', low prol, I• • h.. . oolid o.-.·p"CO ""Ilo.-., ",,",;nil ",.. im"m TVI
w ild,nll '

Tho heat, of "'" .m"hh.,. lIl. "'""", '"",".,'" """h",,ou. du"" ",II'con";nod ",pplV built
10' """,.., ...,1"''''...... ,

W. ", ,,,, n, . d , no • ·572 a " . '"du ." ,.1 w", kno ' ... ,,,..... ,,, . coohnll chambo' f • • lUring tIl.

on'''''mand . ""abl. cooh"ll •••_.

TI>o h.m. 0' OonT, ,,,, p"do 1tI............ on quohtv wo<k. 'J'd we hlJh' to k..p """". d.,..", ThO",""". !he d...."'''' Do" T, ,,,, L,nu, Amphl.., bu" th.m oil .

DRAK E TVI F ILTERS High Pus Filters l o r TV s ees
pro vid e m o re than 4 0 d B att enuation at 52 MH z a nd lo we r.
Pro t ec t the T V se t Iro m amateur t ransm itters 6 ·160 m eters .

Tufts Rad io Electronics _ 209 Mystic Avenue _ Medford MA 02155 _ (6 17 ) 395-8280

Tufts Radio Electron ics. 209 Mystic Avenue. Medford MA 02155. (617 ) 395·8 280

Read forward
and reflected
watts at the
same time

Drake TV_7l'l_HP
Model No. 1610
F o r 7 5 o hm TV coa x ial
cable; TV t y pe
c o nnectors installed
Price: $ 13 .25



un tet

e uneted

e

51dB
• 5dB

J1
20 ohms

50
8000 liz

20
20.000 III

CM·1l2OS

105dB SPl
:!.5dB

e

unle'
mlOaled

- 51d8
:!:5dB

II lgh

50
8000 III

32
20 ohms

20
20.000 III

CM-1320

105dB SPl
:!5dB

8

uoter
mmetea

- 51 ~B

:!:5d8

50
8000 III

32
20 ohms

03dB SPl
""OB

20
20.000 liz

CM-1210

unter
mma ted

- 51 dB
:!.5dB

e
124ml

50
BOOO III

3.2 ·
20 ohms

CM-610

03dBSPl
:!.5dB

40
15.000 III

MODEL C-610

MODEL C-610 Economical, dual receiver
magnetic headphone. Delivers clear re
ception.lightweight and comfortable yet
ruggedly constructed lor daily use. Ear
cushions seal out distracting noise and
are removable tor cleaning. Price: $9.95
MODEL 5WL-610 Similarto Model C-610
but with 2000 ohm impedance. Ideal lor
shortwave receivers requiring high im
pedance headphones . Price : $9.95

MODEL C-1210 Medium priced, dual re
ceiver dynamic headphone. Precise
sound reproduction, Deluxe team -tilted
earcustuons are extremely comtortabje
tor those long sessions. The removable
cushions red uce ambient noise penetra
tion and concentrate signal strength .
Great lor noisy environments or lor dig
ging out weak signals . Price: $28.30

MODEL C-1320 Our linest communica
tions headphone. Audiometric-type dual
dynamic rece ivers assure the ultimate in
reception and perlormance stability. Ex
tremely sensitive rece ivers provide high
output levels even from weak signals .
Luxuncus loam Iilled crrcumeuret ear
cushions are removable lor cleaning .
Price: $37.90
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250" d'a

J1
20 ohms

20
20,000 III

103dB SPl
~dB

MOOELCM-t320S

250" d,a

\ '

", 5.000 HI

SWl-610

2000 ohms

103dBSPl
±ErdB

Boz Boz 120/
1227g1 (34191

J1
20 ohms

C-6Hl

250" d,a

MOOEL C-121 0

61630-063 61 630,062 61210·031

eo
15.000 III

103~B SPl
:!.5~B

PROFESSIONAL HEADPHONES
& HEADSETS

MIcrophone
Sen~ ll,vII V

Below 1 vol1lmlc,onal
at l kll l

H ~adp hone Frequencv
Response luseablel

Gross Wel ghl

Microphone
Impedance

Cord

Plug

Mlu ophone
Flequ en eV
Resp-o nse

Headphone
Impedance

Headphone Sens ll l~ ll ~

Ref .00020vnes lcm1
@l mW inpu t. H HI

Moon

Dealer Programs
NOW Available

MODELCM.-tO

MODEL C-IJ20

TELEX.

MOOELCM·1210

MO D EL CM-1320S Delu><e ~ i ng l e receiver
d y namic headphone wi~h a ud iometrk -ty pe
h eadph one element (s im ila r t o Model
C-1320l. Ceramic b o o m m icro ph one w ith
- 51 dB ou tpu t. For use w it h a n y mob ile Or
base sta ti o n requiring high imped a nce m lc
input and 3.2 r o 20 o h m a udio o utput_
Pr ic e : $54. 50.

Tufts Radio Electronics . 209 Myst ic Avenue . Medford MA 02155. (617) 395-8280

DUAL MUFF HEAD PHON ES
The fo llowing headph o nes offer outstanding so und q uality and superb c omfort f or long term wear ing. A ll ~h e m o d els have c ircumau ral
earc ushions to seal ou t distracting ambien t noise and concentrate t h e signal a t y our ea r. F oam f illed vin yl earc ushion s o n Mo d el s C -12 10 a nd
C-1320 a d d a n e x tea m argin of comfor~ . Ad justable headbands a nd self ·a lign ing e arcups assure p rope r fit. All model s are equ ipped wi~h a
fi ve foo~ cord ~ermina~ing in a irtandard .250" d iam e te r p hon e p l ug and have 3. 2 to 20 Ohm imp edance . Commu n icat io n grey with b lack
t r im .

MO D EL C M-1320 Delu ><e dua l rece iver
d y namic headphone with a udiometr ic -wpe
headphone elements (similar to Model
C- 1 3 20l. Cera m ic boom m ic roph o ne w ith
· 5 1 d 8 ou~pu~. F or use w it h a ny mob ile o r
base stal ion requiring high impedanc e m ic
inp u t a nd 3 .2 to 20 ohm aud io OU1P U~ .

Price: $68.30.

MODE L CM-1210 R ugged, rel iable, dua l
receiver d ynam ic h ead pho n e (s im ilar t o
Model C ·1210). Ceram i c boom m ic ro p ho ne
wi~h -51 dB ou~pu t. F or use with an y
mob ile Or base stat io n w it h h igh Z- inp u t and
3.2 to 20 o h m a Ud io outp ut . Pr ice : $ 56.90 .

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (6171395-8280

MOD EL CM -6 10 Lightweigh~ , d ual r ecei ver
m agneti c h eadph on e (simil ar t o Mode l
C--61 0 1. Ce remic boo m m ic rop h o n e wi t h -51
dB o utpu t . Can be u sed w ith any mo b ile Or
b ase st a ti on w ith high -Z m;c input and 3.2
to 20 ohm audio o u~put. Price : $42 .80.

BOOM M IC HEADSETS
For the u lt imate in ccm m u o tcattons convenience a nd eff ic ie ncy se lect a boom m ic h eadset . Long-~ ime favo r it es o f p rofess io nal
c ommu n ica tio ns, b oo m m; c hea dsets a llow m Ore perso na l mobHi~y w h ile always keepin g the m ic p rope r ly positioned f or fast , prec ise voice
transmission. B oo m micro phones a re comple tely a djustab le t o a llow perfect posi tioning. A nd, b o o m mic he a dsets leave bo th h a nd s f r ee to
perform o ther tasks.
All m odels are sup p lied w it h " c lose-talking" m ic rophones tc li m it am bien t no ise p ic k .up and p rovid e super ior intelligi b ility . Each model h as
a co nve n ie nt , inl ine push-to-tal k switch , w h ich can b e wi red f or e ith er push -to-Ul lk relay co ntr o l or m ;c C ircu it i nte rrup t for Vo ic e opera~9d

tr ansmitteu. Th6 switch may be used as a momentary push-burton o r it c an be loc k ed in the dow n posit io n . A ll m od e ls h8'lle tough, f le><i b le.
8 f o ot c ord s which are stripped and t in ned , u n te r m i na t ed. Co m m unication grey with bl ack trim.



54.95
21.95
32.95
29.95
21.95
21.95
32.95
13.95
32 .95
32,95

2 1.95
32.95
24.95

A 144-7
A 144-11
A43D-1 1

•

VHF/UHF BEAMS
A50-3 $ 32.95
A50-5 49.95
A50-6 69.95
A50-1D 99.95
A MATEUR FM ANTENNAS
A1474 $ 19.95 A FM-44D
A147·11 29.95 AR·2
A 147·20T 54.95 AR-6
A 147·22 84.95 AR-25
A22D-7 21.95 A R-220
A220·1 1 27.95 AR450
A449-6 21.95 A AX-2
A449·1 1 27.95 ARX-2K
AFM4D 59.95 ARX·22D
AFM-24D 57.95 ARX 450

-"~~'-."
I.....'
•-

......._. "".r
•-

FM

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

2 METER
ANTENNAS

'U M'" 220 M... O» M..._ 'No ~ ' '''1 ~ I OO 11 ~no l l ~'JO II ,,-,..,- _. ... .- .,~ - .~

"-''V""" .. .. ". ,. 205 _ ...,

f ....." "
,

" " "
O X '~"" 0 " ' 20 .- OX.:I2O v - OX.. '" ••

IkooM lno'h • " 0" 'or 51" ........ ...."...r.., ... 0 .... ..,
_.

o ••~ •• o u'"Cl --~~' • • • , "amo . .........
....., GOO" ". ". ". ". ....O.! Ou·' IIl1 ' " • 0.,,·_ -- Ou _

_.
•'.A.... • • •• .. .. '.' 5:1_ _ 0 '," " "." O' ·?O" ..... 0 . ...... ,,-..... ..-. -'...........,.. _ v' • ., ., ., 120 0... 0 .· ...... .- 0 . ·...... .- 0 . ·...... .-
SWA • • _ ,. , lt~ I 110 I Ite 1

..·..a ' ' ''C O " TO vt"K __ _' """'-

...-.,.. _' ro. , alI , ....... ..._--.,,_VPK,.,......
. ,,'-"",.,,,......_-

._- ... ...""""',-"'----, - ----_.. ..-. ..__..-. ....._-_..---- -? ,-_.._.--- ., __ .....-, .. _.......~---..__ .._no_

HIGH PERFORMANCE
VHF YAGIS

,.. _ ~_ -.._---
",..,.. - ...po''''' - ..... -
,...__ .. _ _ ....hrb .. _ ._ .._. --_ __ ................v__ __

" " " I " I h
• " ,, _ , ''-'-_ I h
~",..m WK 0<" __ , ft

0·.0 u c. ..... ..~ ....... ' .. _, " ,.. I ....0< . . .. e_
, 111_11 rOC" "" '" • """,,"ta, " _ ,,", ,."'_ ...
.., w "' 4". 10'" , ' "'mW1' t h
" . , . , ' f<" .",,' ,"". "'" ,ad", 00' ·, '. M " 'bo.. " ""m,....
.... ttL...

.,H-z> , , .. ...... '000 w. tt . , ..... . ... I . . ... "

......." ou..... , __.. = . .......·l.... .-.'=--- _-----------_.._-_ ............ ,_ ........._.._.- .........- ....
_ _ . " f·II '."' " ~_"_ "-_ 'H""'" H""'" _ ....___",-_ ._n- '_,W'·.__""'" •,.-.. 11... a .. .., •..-- .. ' .. ...
...... _ .. ft u, .. .... ...... ,...,.. ,...,.. -

3/4.1.1/4.2 Mini .IAMS

'_ ..10. ... .. .... _----------"'- ......-_ .-. __._-, .._-
_ _I<oM ""__.- .....__----... .---

. " .... ,... " , ...... ,_ ..,t>. , ..... ft

T1roo _nlol~ r_ ...._ • •·MT ',.-Kf~""-

0- ClooII Cnlt l"lI''" __ .11 _ poo1o __ ..... -

,"ro" .,u. ....;_ .;,. "'. _ ol._' _;OC~,,.,.......
1.IP<_>&lrt ,.... """,ed......._ ..... I I ..• o. D. 00101
.Iu"'; _ ..". ~/1t'· <'<OMr -',__GII_O)"

dol, "' b......b ... . """"'..... I"'.n<! ' 10"' O. o.•1.... '."'"
...... w••, _ 01 ]/8-lorm'" .Ium_ ..... _j\NIlabi.
u-bol.. r"" ... to I_112M O.D '"'"" <0. bo' ....
10. ""...-..1 o • • ~..',,"1 10.; 1<00. C....p1.... ,..., ,.....

1""'1_ ..... OIl 2 m"" n pea "P""'_.
N.... I...' " ,ea 1""lod<. k ;1",.. lt Hodo1' ~ .lch 10. d''''''' 52 otlm
.,...".1 f_ ..·Lt. . . .._n1 "1.- >5. IIU' .... A'I 010"'0." . '"
....ced., . 2 ..·• • ~I.""'• • ed _ _ lOT 'mpToved b._ ;m h.

I

r

15' ·
39·'

112·'Ibs. ,.."
IbS.,

MHz. 4

MH4, 3
MH., 3

~w ...TEUS NET

" '-"lIHS

CONVE RSION KIT

•••

OOS IT~ClIfOG
~~ M
~, "" "'10

RINGO
RANGER

(tl, FM

ARX·2K

roU " L l>I;u n .01.,'""'JI....... ,_ ..._ _-_ .._ _ _ca..c.... _- _._--_ / _1 .. __.- .. _-_ ol no __
... ... _ _ aG·' . ,," ",IW_

... "r..._'.......' 12 ...,-

-- ,- ..- .- m_
_~ -, _.

~ _m-- • " ~ •-" '" lOr · llT' '",-- • " " ",~- ". ... " 5 dlI ".0 ........ ~. •• •• ..-, ,~ ,,~ ,,~ .~

4.SdB._6dB O
•

Omnidi,KtioNl
GAIN

BASE STAnON
ANTENNAS

FOR
MAXIMUM

PERFORMANCE
AND

VALUE
CuaIt CTatt .........fed anotheo ti",t by mtkin.- the
.......Jd•• _ papu.1ar :2 mrle, an~na t~ .. aood.
Th. _ KinlO Ran...,. io de\'olaped t ram Ihe ~
AK·2 . ,th Ih ...... hait ....... in phuo .00. a OM eiw!lt h
.,~e INIkhin.- . Iub. KlnlO Ran.........,.... an oxt .........I'
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Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155.1617 1395-8280
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Drake DSR·2 - 53200.00

• Programmable to meet specific
requirements: SWl, Amateur,
laboratory, Broadcast, Marine Radio,
etc.

• Direct frequency dialing : 150-500 kHz
plus any 23 500 kHz ranges, 0.5 to 30
MH,

• FET circuitry, all solid sta t .

• linea, dial, 1 kHz readout

• Ban~widths tor c w . ssb, a-m w lth
built·in lC filter

• Crystals supplied lor lW. sev.n SW,
a nd bc bands

I N o tch filter

• Built-in speaker

• Co n tinuo us Coveraga
10kHzt030MHz

• Digital Synth.sizer
Frequency Control

• Frequency Display.d
to 100 Hz

I All Solid Stale
I A-m, see, cw, RTTY.lsb
I Series Balanced G ate

Noise Blank.r

• Front End Protection
• Option.1 Feature s A .... . ,lab l .

on Special Order

The new sol,d state Orake FS-~ Synthes,ze, opens the
door to • new ....orld 01 contlnuou..tun,ng short w.ve'
Combines Synthesized gene,al coverageIlex'blllty with
l lle selectivity, stability, frequenc, 'eadout and rel,abil
It, of the Orake R-~C or SPR-~ R.c.i"ers
• Inlarllcao * " h an A·~ __ r lid T·n -." If......

min , 1A'~' A-4A, A-olB, A·4C. S""·~. T.... T"'K, ' ' 'X9 aflll
T·~XCI tl>ou, mod,heM..... . "'HI r__HI on f5-4, wiln
-.11 ,-" Ia!<an I,om ,__ "'.1. •~.. _.1
__- .... '_C..,.ta... 10b"l'. • ' ·4I'I"'X _ 1·
tars tt..--.. on _ f5-4 IflOOl_, __ 'h A-ol
_ , • _1 kHl ""In cw.1<a PlO

Price: $250.00

Drake FS-4
Digital Synthesizer - 5300.00

Drake SPR·4 - 5699.00

Desk~ Model No. 101~
• 'f'rpo: _..,. 0...., Car_ 0aP
'01> • C.bl. , F o~. FOOl. 3 ·
Cof\cl~dOI. 0 .... sn_ .0vIpu1
L. .... ; "'in~. 50<! dB 10 dB • I
"oI~'m,Cf_) • F_ ...., Pt.
__: 110-7000 H•• S_I!Chl..... :
"dap.. 10 ..'h.. tlU....tO-'~I_ 0'

vox. Price : $39 .00

Accessories
DRAKE MICROPHONES
WI•., .........II> 0.- t. ......" ..s iIltId ,,_1. ....
..t_ ,......IC>-tal_ or vox ,_ol _aIion _ _ ..., b,
.... YOlo. contfOl .......... af ' .... .,. _ " ..

Solid State Linear permeability-tuned VFO w ith 1
kHz dial divisions. Gear driven dual circulardialS.
High mechanical . electrical and temperature
stabili ty,

Covers ham bands with crystals furnished .
Covers all ot 80, 40. 20 and 15 meters. and 285
29.0 MHz of 10 meters

Covers tOO meters With accessory crystal. Four
500kHz rlnges in addition to the ham bands plus
one Ilxed·frequency range can be switch 
selected Irom the Iront panel.

Two ll--pole crysta l latllce IiIters lor sideband
selection.

Transcelves With the A-4 . A-4A . A-4B, R.-..c and
SPR-4 Receivers. SWItch on the T-4XC selects
Irequency cont rol by receiver or transmitter PTO
or independent ly. Illuminated dial shows ....hich
PTO is in use,

use. Isb. a-m and cw on all bands.
ContrOlled-earrier modulation for a-m is corn-:

patible with ssb linear amplifiers
Automallc transmit-receive switching. Sepa

rate VOX time-delay adjustments lor phone and
CWo VOX gain IS independentol microphone gain.

cncrce c t VOX or err.VOX can be disabled by
Iront panel switch.

Adjustable pi network output.
Transmitting age prevents lIat-topping
Meter reads relative output or plate curren t

with switch on load control.
Built·in CW sidetcne.
Spotting lunctlon 'or easy zero-beating
Easily adaptable to Rny. either Isk or alsk.
Compact size; ruggad construction , Scratch

resistant epoxy paint Ilnish .
Price: $699.00

Drake T·4XC

Model No. 150 1 Drake AC4 $150.00
Model No. 1505 Drake DC4 $165.00

Solid State linear permeability-tuned VFO with 1
kHz dial divisions. Gear driven dual circular dials.
High mechanical. electrical and temperature sta
bility.

Covers ham bands with crystals lurnished,
Covers all 01 80. 40, 20 and t5 melers. and 28.5
29.0 MHz 01 10 meters.

Covers 160 meters with accessory crystal. In
addition 10 the ham bands. tUflll$ Iny ll"een 500
kHz ranges between 1.5 and 30 MHz. 5.0 to ao
MHz not recommended , Can be used for MARS.
wwv. ce. Marine and Shortwave broadcasts.

Superior selectIVity: 2" kHz &-pole filter pro
VIded in ssb positions, 8.0 kHz. 6 pole selectivity
lor e-m . Optional &-pole Mters 01 .25. .5. ' .5 and
&0 kHz bandwidths available.

Tunable notch lilter allenuates camers within
passband.

Smooth and precise passband tuning.
TfllnscelV9 capability : may be used to Irans

cetve wilh the T-4X. T-4XB or T-4XC Transmillers
Illuminated dial shows w hich PTO is in use,

Usb. tso . a-m and cw on all bands
Agc with last atta ck and two release times lor

ssb and a-m or last release lor break-in ew. Agc
also may be switched oil,

New high efficiency accessory noise blanker
that operates in all modes.

Crystatlatlice hlter in li rst H prevents cross
modulation and desensitization due to strong ad
jacent channel signals,

Excellent overload and intermodulltion char
ecrensucs.

25 kHz Calibrator permIts working closer to
band edges and segments.

Scratch resrstant epoxy paintl lnish.

""ice: $699.00

Poor.r SUppliea lor T...t . T_.... T-~XB or T...tllC (TheAC-4
can be housecl in ... MS-4 &pM~'" Ublnet).

Draka MS-4 Matchlnll Speakar 1o. uM w,th R...t . R"'A.
R"'B and R...tC Rece'v..... (Has space to hOUM AC·3
.nd AC-4 Power $l.lpphes)

Pr i Cl!l : $33.0 0

Tufts Rad io Electronics _ 209 MYSlic Avenue _ Medford MA 021 55. (6111 395-8280

Drake MS-4

Pow~rSupplies

Tufts Rad io Electron ics _ 209 Mystic Aven ue _ Medford MA 021 55 _ (617) 395-8280

Drake R·4C

C - LINE AMATEUR EQUIPMENTI~1iIImD.-COMMUNICATIONS RECEIVERS-
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- 360 WATTS P.EP. OR CW INPU T
_10 THROUGH 160

METER COVERAGE

Manual, remote-position switching
is optional.

• Models for 6.2.W.- meters, 70CM
amateur bands plus MARS coverage.

• Two types : Class C for FM /CW.
Linear lor SSB / AM / FM /CW.

• Negligible insertion loss on receive .

• American made by KLM.
Ue. rellatlle per1ofmance. BIac:k anodlzee3
contellners _._exdusive KLM eKtrusoons.
tuI.... -....n, full length fins o n
boln sidesl

H F Transceiver. ac-t OM. USB, ON & AM - $399 .00
Power supply l or TEMPO O N E - $99 .00
External V FO lor TE MPO ON E - $ 199 .00

- ALL SOLID ST ATE
_ SSSTRANSCEIVER

ATLAS 350-XL

TEMPO O N E
A C/ON E
VF/ ONE

T EMPO SSB/ONE
sse o1Idaple, lor the Tempo VHF/a....
• Sele<:I"'le u pper o. lower . <debond, • Ph.'II~ d"eC1ly ;nlo the
VH Fl O ne "" th no mod lficauon . - No•• blanker buill- .n_ • RIT god
VXO lor full heq....n c y cOIle.8ge.• S225 _00

Illustrat ed with
optioOllI AC supply.
A ux iliary VFO. and
Digital Disl.
The all new AUa s 350· X L h as . U the excit ing new features you
want, p h LS super ior perfo rmance and slllec tivi ty con t rol n ever b efo re
po""ID!e . Price : $995.00
_1 0.160 M f:TERS
f' ull covt'r" lle of all s ix amateur ba n d s In 500 k Hz segme nts . Primary
tr..q u..ncv control p ro vides high ly st-a b l.. operation. Also in clu d e d is
provision tor adding up to 10 additional 500 kHz segm e nts b etween
2 to 22 MHz by p luUing in a ult!liary c rys t a ls .
• 350 W ATTS
P .E .P . a n d CW input. Enough pow.. rto work the world barefoot!
IDE AL FOR D ESKTOP OR MOBILE O P E RAT ION
Measuring j ust 5 in. h igh x 12 in . wide x 1 2 ~'o in . deep. and w.. i&hing
o n ly 1 3 p ounds. t he Atlas 3 50·X L off..rs m ore features . perfor
man e.. and ",,1Ut' than any other transc.. i.....r , r ..prdless of size, o n
th.. market today!

• 35Q-PS matching AC supply - $ 195.00
_ DD-6X L plu&-.in digital di&I readout ' 195.00
. 3 0 5 plu&-m auxiliary VFO - $155.00
- 3 1 1 p lu,-in Crystal oscillator - ' 135.00
• D M K-X L pluc-ln mobile m Ol.lllSin l kit - '65.00

• A simple. add-an-immediately
RF amplifier.

• Merely coax-connect amplifier
between antenna and transceiver.

• No tuning! Efficient strip-line
broad band design.

• Actomanc! Internal RF-sensor
controlled relay connects amplifier
whenever transmitter is switched on .
HIghest qua.ly. Amencafl-made "brarld"
tranSIStors are lully prolected lor VSWR.
shorl and overload. reverse polarily_
Hoghly eeecwe heal SIOIo"ng assures long

Dealer Programs
NOW A vailable
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Tufts Radio Electronics _ 209 Myst ic Avenue - M edford MA 02155. (6 17) 395-8280

Tufts Radio Electronies e 209 Mystic Avenue - Medfo rd MA 02155. (61 7) 395-8280

The Tempo /ONE PLUS offers full 25 watt output or a
selectable 3 to 15 wall low power output , remote tuning
on the microphone, sideband operation with the
SSB/ONE adapter, MARS operation capabi lity, 5 KHz
numerical LED, and all at a lower price than its t ime tested
predecessor ... the Tempo VHF ONE.

The Tempo V HF/One Plus is a V HF/FM t ransceiver for
dependable commun ication on the 2 meter amateur band - Full
2 meter coverage, 144 t o 148 M Hz for both t ransmit and receive
_ Full phase lock synthesized IPLL) • Automatic repeat er split
_ selectable up or down _ Two bu il t -in programmable channels
_ All sol id Slate _ 800 selectable receive frequencies with
simplex and +600 kHz transmit frequenc ies for each receive
channel. P.ice: $399.00

TEMPO

VHFI
ONEPLUS

o ............ __ {PI.'-I """'''.'''' O'",Y " min 'm,,"
uo...." .. IOu"'" ..._ •••

o ~ , O;~ II" ' ..-, P........" .... _
o ~d S.. 'd · '. _'gn. 0"", 'y_
o Bu",·,n AC " '"OC _ ,upo""
o CW ,..,.. . ' d _ ' , ""', ." oc~,
• R_ I' ".., om.."'" 'u_
• CooI"'lI,on •.-.._,._...." .............,
o H"'" pOol"""""'" .. '••_"u_, --.
• ......~.. YO' __ .. CW ...."'11
• e..- GOO WWV _ '"" _'"".....-...-
• DoooI lOT _ _ .._ .....~ _ .... _-. '- _ 10 _ '0__
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4 5· 55 MHz

1.0-160M H,
l"O-lbO!o.lH .
140-1 bO~H,
140-1bO"lH ,
n o-HOMH ,
2 20- 2 JO!o.lH .
220-2.10MH,
.20-470MHz
4 20-4 70MH,
420-UOMH,
4Z0- 4 70MH .

l m l,. bOO KI ll s p..· "~pl......
" ".d a n'" t .. n .." ' " f <l n q J7'1.95
220 \lH , d .. pl< ' '' ' . wn n"
,un.d 1"I '.4~ .. ne) .. J7'1.\l5
, ""k m,,~n ' ..... p l.. .... . . J I 'I.'15
d".. I->I.. . b ,.. ld.d du pl. >• • " I h l••
WI '" I'L 259 ""nll ..e " ,.. (rr. ) 25.00
urn .. "' al>,,.,, w"h ' H'~ S
""OO~"'"n l pt.) B .OO

("11\ ""

lllll l " ,'
.., J "I'

l-v. 1I1
cwtn
\ 111" I

r SI I-I' /I
151\\ /1

11I 3KII
I ll .l Wil
lltl .. 1'.' 11

H U l O \\ 11
HlolJ 2 11' /i

I). V. I·.

PS.l,'" K"

Mo d'"
BlB J II SO
ere 10 {70
BlC 2 (70
BlC 10 / 150
BlC JO /l 50
BlD 2/bO
BlD 1 0 /6 0
BlD 10/120
BU. 10/40
Bll2 /4 0
BU: JO/IIO
BlllO/llO

PS JOl2 W IT

11I'I.AI ••

ll PlA 110

Il PlA. n
llSC · 11

!lSC S

OT H ER PRO DLJC TS BY \'H~ [:'I:G I:-';H R I:-';C;

I ll l Kit

Ill... l, n.

TX 2201I Wfl
lX.J;l1l Kil
TX4 .1 21lWfl
T X l50 Kil
IXI ~ OW!T

FMH 5 Kil,
AS 2 Ki l ..

RF 28 kll
RHO K' I .
1I11 ••n Kll
lI~ non K" .

M.~. J;l xu.

HI O. 7 ~KI1

,J

T he Sy nthesizer II is a two meter frequency sy n t he
size r. F requency is adjustab le in 5 kHz st e ps fro m
140 .00 MH z t o 149 .9 95 MH z with it s digital readout
thumb wheel switching. T ransm it o ffse ts are d igitally
progra m med o n a d iode ma trix , and can range fro m
10 k Hz to 10 ~IHz . No additional com ponents are
necessary!
Kit _$ 169 .95 Wired a nd t ested$239 .9 5

Also available for 220 Mliz!
RE([ I\ 'ERS

--

..

TRA NSMITTFR S

T R A:\ SCfIV ER S

SY:\ T HES IZ ERS

= --c.:..:....- <r.:::-'41

W,\LKIE ·T ALKI ES
-,

-,

~
PO WI:: R SU PPLI ES

POW ER A ~IP LI F IE RS

~
R EI' L\TERS

I ~

h'...."
I 14 'I<

16 '1.'15
23'l. 9 5

1 .50
2. 50

7 ~ ~~

I H ~ ~

3'1.'15
~9 .'15

29.95
.~.'1 5

5 B.'I5
695.'15
b<l~ '15
7.'1.95
575.00

.'1.'15
17 '1 . 'I ~

I ~'I.'15

4b~.95

b95.\l5

2H.<l 5
1'1.'15
) <l .9 ~

"'h' en8~neer~n8
THE ~'ORLD"S \tOST CO\tPLETE LISE OF VHF-"" KITS A'\iD EQUIP\tEST

2 m " .)n , II~'I'~ '. trlo, mill o rf",..
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(\Ian off " 'ilh o ph..n , 1
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... m.....II - " ·" . d .. 1•• , • .1
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Tufts Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 _ (617)395-8280

2 mlr . 2.... . 4 , h, n" . I, h.nd h~ld ,.«i,.,
wilh e ' ~' ta l' fot 146.52 lim pl.... 1 29 .'15
h'lI<r~ " . ..1< . 11 VDC. 'lu m p . 29.95
b.I1"'~ ..h. ,~., fo. Ibo", . . . . 5. 9 5
2 m" . ",;,h mal. IIN l : ,on n« , o r 8."5

PA lSOlli Kit

II P11 " W(T
R I'Tl 20 W(T
II p14 n W{l
' W l A 50 ..

svxnw rr
MO·I Ki ' .
TO·l Kil ..

IIX 4llCWil

T X50 .
T X ~O W /T .

T X 144 11 Ki, .
T X 1448 WfT
r x a aca Ki' .

IlI'TSoKi l .
K I' T~O .

Il Pl]44 Kil

PA B OIH WfT ·
I'A4 0 1OH Ki, .

M. xno(' WIT
II X4lK Ki,.

I'S 2 51" WIT
l'S BM Kil.
I'S25 \] W IT

M.1-'12 20 Kil

I'A4010H W IT .
PA~OI2S ""

I'A50 /lS Il<{f
PA,,4 11 5 K, t

I'SI 5C Ki,

TII X'4 . Ki'
111X110 Ki ,
T M. XaJ2 Kil

sV S lI K".

PAI4 0 f l 0 W rr
PAI4 0 f) OW rr

Il :'0 M( ' v. {l
11 '1501 K "

IIX 501 · .... /T
II X IHI KI1

M. :U •• \· \\ 11
II XnO(' Kil.

I'A I 44 / 25 Kn .
PA 2l0/ 1S K,'
PA. H / I O Ki,

HT 144B Kil

NICAD .. . "
Dl'I2
Rubio. , Duck

f1PHn Ki t .

T II X50 Kit

I'S I ~ ("W{l

1-'SlH' Ki' .
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WORK ALL REPEATERS WITH OUR NEW SYNTHESIZER II
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.SAVE YOUR RAD IO!

DESIGNED FOR COMMERCIAL USE U P TO 1000 MH Z .

T he TUFTS SAVE ·Y OUR -RADI O bracket can sa ve you a
bundle . , . and a lot of hassle . Why worry about rig ripoff? The
TUFTS S Y R bracket mounts quickly a nd eas ily in y our car and
makes it possible to snap your rig out of its bracket when you p a rk
and put it out of s ight.

T he connector system has a special coax ia l cable connector
which w ill provide you w ith a rosstess connection r igh t u p to 1000
MHz! No loss ! In addi tion to the qu ick coa x c o n nec tor there are
a lso four power and accessory connections which a re made
a utomatical ly when t he r ig is slid into its bracket . . . just what you
need for fee d ing power and loudspeaker connect ions to the set .

This is a rugged bracket and connector system ... it 'll take a
beating. T he re is a hole on each side of the 16 gauge st ee l p late for a
padlock in case you want t o leave the rig for sho rt ceriods in its
b racket. They'll have to rip out t he dash t o get it .. . and it won 't be
the first t ime for t hat .

W it h two of these brackets you can bring the mobile rig into
the house and use it in se co nd s . On trips you can take an AC supply
for t he rig a nd use it in your hotel room. Price: $29.95

CO DE PRACTICE SET

N Y E V IKING SQUEEZE KEY
Ext .a-Iong, finger-fitting molded paddles with
adjustable spring tension, adjustable contact
spacing. Knife-edge bearings and extra large.
gold plated silver contacts! Nickel plated brass
hardware and he av y , die cast base with
no n -skid feet. Base and dust cove r b lack
crackle finished . SSK-l - $ 23.4 5.
SSK-ICP has heavily chrome-plated base and
dust covet". Lis t price, $29.95.

You get a sun' , SIIlooth , Spe ed -X mode l
31 0-00 1 transmitt ing key, linear ctrcu tt o sc iUat o r and amplifier, with a
built -in 2" speaker, aU mounted on a heavy duty a lu m in u m base wit h
non-skid feet. Operates o n standard 9V transistor t y pe battery (not
included) . List price, $18.50.
PHONE P A T CH Model No. 250.46 _1 measures 6-1 /2" wide_ 2-1 /4"
h igh and 2-7 /8 " deep. L ist p ric e . $36.&0. Model 250-46-3, d esiilned for
use with 10ansceivers ha vinll a b uilt-in spea ker, has its own built-in 2" x
6" 2 watt speaker. !\IeasUt"O,'s6-1 /2 " wide. 2-1 {4" h igh and 2-7 {8" deep.
List price, $44.50.

LH I,.H '
1..' .... ,,1
36/ 10 .9
361 10. 9
69/21.0
66/20.1
661111.1
66120.1
66/20 .'
66/20. 1
66/:10.1
69 /21. 0

wE,,.ltT
10,IK. ,
2ti/.13
36/1.01
4 111 15
4011.12
40/ 1.1 2
4~/l 23
4~1 1 , 23

481 1.~

48/1.3~

501 1 .~0

$49.50
$~

51.50

....".~, O><lO3 _" 20No. ".-312 _ _ 8 _ _ ....

40/20
40l1OI 151l 0
801.00. IS

'"~
'"~15/40110
151.00110 ~, ""'06.&I
1514D-I10/15I10 14.50
7S!4D-/ :IO/ l $ 110 7450
80 14D-/2011 5J10 76.50

aANos ~A .CE

I...... " .

No.114 404002

"'OOEL

40-20 itO
40 10 Ita
8O-~0 HO
15-40 It O
75-4D- ItO ISP,
75-:10 ItO
75-20 It O lSf'l
75- ' 0 ItO
7!i- l0 HOIS~1

110- 10 It O

FUlly A " T",.. _"""'.._ A,,_ ,0 U..

"'._c__ "'.-.....~_ c_"'"_
A '.'__"'W .. SSOI-o.o , .. __
"" ,.1.__.. _ vSWA , , , _to __
__-._ ""'" _, _ T_ _ .. _ ,"0_... _,.__ ~_ _ c , "
I t· d _ t. _ .. _ Gu•...- , _ _ ""'. DlESlGfI DOn
IT ALL,

...,"~-3H"'" _.... "•..- ' _....310

.... , ...J>, .... _ 8 _ _ .,0... ".-32, , - 8 _ _ ....

NYE ViKi NG SPEED-X KEYS
NYE V IKING Standard Speed-X keys feature smooth, adjus table
bearings. heavy-duty silver contacts, and are mo unt ed o n a heavy
oval d ie cast base with b la ck wrinkle finish . Availab le w ith
stand a rd , or Navy k nob, with. or without switch, and wit h nicke l
o r b rass plated key arm and hardware .
Pa mt>er yourself w ith a G o ld _P lated NY E V IKING KEY!
Model No . 11 4 -3 1C-00 4GP has a ll t he smoot h action features of
NYE St>eed·X keys in a s pecial " pt ese n ta tio n " model. All
hardware is heallily gold plated and it is mounted on ony x-like jet
b lack p last ic sub-base. L ist p rice is $50.00.

i1nufactu red &. Gua ranteed by

MOR·GAIN
2200T Sou th 4th Strll8t

L8llVenworth, Kansas 66048
(913) 682·3142

~YE VIKING
: ODE PRACTICE SET

~
iet t he RIGHT ST A R T!
Vilh a NYE VIKING Code Pract ice Set you get a ,ure, smooth. $peed·X mod'"
:1O-{lOl lransmilt ing key, a linear circuit osciIIator and amplifier, with a b uilt ~n 2"
peaker , all mounted on a heavy duty aluminum be se with non -skid feet. Operatet on
tandard 9V t ransisto r type battery (not included). Units can be conn ected in perallel
o t hat two Or mOfll operetors can practi ce $Ilnding and rece iving to each other . List
"ice, $18.50.

lO TRAPS - NO CO ILS - NO STUBS - NO CAPAC ITO RS
MOR-GAIN HD DIPOLES .. . • One half th e le ngth of conventional

a lt-wa ve dipoles. • Mul tJ-t>and, Multi-frequency. • Maximum eff i·
iency - no traps, loadi ng c o ils , o r stubs. • Fully assembled and
,r&- t u ne d _ no measuring, no c u tt in9 . • All w eather rated - 1 KW AM,
.5 KW CW o r PEP sse. • Proven performance _ more than 1 5 ,0 00
ave been del ivered. • Permit use of t he fu l l capabilities o f today's
,-ba nd xcvr, . • One feedline for operation On all band s. • Lowest
ost/benefit antenna on the market today. • Fast aSy - no feed line
witching.• Highes t performance for the NOvice as we ll as t he
:xtra -Cla ss Op.

XCLUSIV E 6 6 F O OT, 75 THRU 10 METER DIPOLES
OTES
I All models above are fu rnished with crimp /solder lugs.
I All models can be fur n is hed with a 50 ·239 f e ma le c o a x ial connector
t additional c o st . The 50-239 mates w ith the standard PL ·259 male
oax ial cab le c on nec t o r. To o rder tilis factory insta lled o ption, add t he
rrter 'A' after the model n u m ber. Example: 40-20 HD/A .
I 75 meter models are factorv t une d to resonate at 3950 kHz. (S P)
lo d els are fa ctory t uned to reso nate at 3800 kHz. 80 meter models are
Ictory tu ned t o re sona te at 3650 kHz. See VSWR curves for other
>SO nance data.

Tufts Radio Electronics. 209 My stic Avenue. Medford MA 02155. (617) 395-8280

A new precision d ock which tells time anywhere in the world at a
glance , ha s been announced by Yaesu Elec t ro nics Corporation . The time in
any principal city or time zone can be simultaneously coordinated with
local time on a 24 hour basis . After the initial setting, as the clock runs, a
Time Zone Hour Disc advances automatically , showing correct time all
over the world without further adjustment. The clock is especially
designed to withstand shock and may be hung on a wall or placed on its
desk mount. The clock will run an entire year on a single 1.5 volt flashlight
battery and the mechanism starts as soon as the battery is inserted . It
measures six inches in diameter by two and on e half inches deep. An
excellent item for the business office , ham radio operator, short wave
listener, boat owner, and others who want an accurate dependable clock.
Price : $30 .00 Amateur net.

Tufts Radio Electron ics. 209 My stic Avenue. Medford MA 02155. (617) 395-8280
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$29 95

Model HK-2 $19.95
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in<:orporlt. in tM;r_K..,....
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SUPER LOGARITHMIC
SPEECH PROCESSOR

Up to 400% More RF Power is yours with t his plug-in
unit . Simply plug the MFJ Super l ogarithmi c Speech
Processor between your microphone and transmitter and
you r voice is suddenly t ransforme d from a whisper to a
Dynamic Output.

Your si!Jlal is full of punch with power to slice throug,
QRM and you go from barely readable to "solid copy OM."
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THE 8080A 8UGBOOK: MICROCOMPUTER INTERFACING
AND PROGRAMMING
oy Peler H Rooy. Dav'd G. Laorsen . and Jon a ,IIa n A. r " l's . Th" pnn c ,pl" l . conce pls .
and a pplica lions 01an 8-bot mic,ocompule r based on Ihe 8080 mocfOproc"SSOf ICch,p .
The emphasis ,Ion ",,, compute' as a conl,oIler. Cove's Ihe lour IUnd a"""" a l llskSOf
f;OITlpul.... ,"Ie rtac",g : (t) gene,atlOn 01eecee aond d.....'ce selec1 puls" s ; 12) '.'chong 01
.ccumula lOf output; (31 ecqU'SOIIOfI 01,npul dala by the llCCumula lDf ; ("j O"""ratoon 01
"".....rupl signals 10 the f;OITlpul"' . Inlended to ne lp dev. 'op " '" $lId!s ....eded to use an
808O·based bteeCIl>O.rd mocrocomputer syslem 5", . 8"'0 : soItbour>d
No . 21"7 1lI.9S

TTL COOKBOOK
b y Donald Lancast..,. A complel" and dl!ta" e<l gu'''" 10 I,anSlSlo... ,ans,SlOf log..:
(TTl I. E. pla .ns whal TTL is . t"low 'I wo rks , a nd _ 10 Us" 'I Otscussas practical
aPfJlotatlOns . such as a d,g"al counl", and d'splay system, evenlS counler . "I~ronic
slopw-alch . dig".. ...onmel..r. and a dig, tallacl>oo'neter , 336 pages; 5.... . 8 '-'1 . soIIbound
NO. 21035 ' 1.9 5

THIRD·CLASS RADIOTELEPHONE LICENSE HANDBOOK (4th
Edition)
b y Ed..ard M Noll. Sar...es as a prac"cal s ludy gU'de lor Ihe as p" mg ,ad,o ope,ato, as
..ell as a ready rele'ence 10' lhose ..or ~ ing in Ihe fie ld. Oes;gneCI as a study aid 10'
obla,ning ueeesee up 10 and includ ing Ihe Radiolele phone Thl,d ·Ciass Ope,a to , Pe,mil
w,Ih Broadcast Endorse men!. Ihis ne..est e<lilion cootams Queslions and a nswe rs
s imil a r 10 Ihose gi...en on Ihe aClua l eoaminahon 208 pages ; 5.... < 8 .... : softbound,
No . 21353 ' 5.95

MICROCOMPUTER PRIMER
b~ Mitchell wa,t" and M.cll. ,,1Pa'r18e. Inlroduces the b"g,n"", to Ine DaslC pnnC,plf/S
01The m'c 'ocompul"'S. Otscus ses Ihe I,v" ma,n parts 01a CompuI"r-C.... ,ral process ·
ing un,t memory , ,npuI..'oulpul ,nl.. ,l ac" s . and prog,ams . Th" ,mpo" an, ch l 'acte';stics
01 se ...e'al well· ~nown m,c,op'OC" SSOrl a,e !I,... en a nd a cha pter Is ,ncluded on pre
gramming you' own m,c ,ocompul", 22" pages ; 5'1. 0 8 .... ; sohbound
No . 2140" ' 7 .95

CMOS COOKBOOK
by 0oIl Lancasler. T"III III you need 10 know 10 und",Sland aond p'ol'ISbly use Thos
"'e. pensive and oe nu,n.. ly lun 10 work wllh dlg,tal logic la mily F"Sl .n e . planatlOn 01
whal CMOS os. how ~ workl , a f'ld I'IO w to POW'" iI, piuS usage rules . "al" I".. ,no,
breadboard'ng, ",,,r1ac,, . a nd _, baSICS IS g' .....n . The n a m.nocaolalo9 at 0YfII" 100
eevees. "'elud,ng plnoull . nd usa Oe-sc:npllOnS is gi..."". Subjects tov"red oncludegaole
lundamentals , I" ·s tal" 109°c. redundant logIC design lechnoques . muU....Ib<.IOfS , non
volallie me-mory lech~, ClOcked JK a nd 0 ft ,p-llops . counTe' .r>d '''9'sler lech
noq.....s . op amps . an.1Og swttCI\e$. pIIas,,· lQcked loops and much mor". A musl IOf II'Ie
s luden!.I'>ot>Dy'St. I..ac!'le's. lechnoc..n , Of ""'9 r wl'lO WI " " to lea,n aDOul CMOS
F~1ed w"" praclJC.' applocallOl'1s 4 t 6 pac;jeS ; 5 0 8", . 'I-01IDouncI
Ho.2139' ' 9.95

HOW TO BUY & USE MINICOMPUTERS & MICROCOMPUTERS
oy _am Bard,"" ,k. OIscuss.es I""s" smaller f;OITlputers and _s _ l!'Iey c.n be
UW'd ... it va'oetyat p". ctocel Ind recr"aloonal laSkS ,n Ine home Of buson..ss E.pl....s
lhe basICS at monoton'lllUler. end moc' ocomput....s Tl>et< ""dwar" Ind sonwaor" .
penpl'le'al deYlceS a va,latH'. and ''''' va'IOUS programmong Ianguages.nd lechnoques
IndUlleS seleCtoon. buy,ng . Ind p"ogrammong your own syslem .r>d 9'v" d<t!a,1ed
d.scnpllOns at c.... ,...."y ....a'l.bl. sysl"ms 240 pages; 8"" < 'I ; soITDound
No . 21351 1lI.95

IC TIMER COOKBOOK
oy Wal,er Jung . P,o",,"es In axceli..nl inlrOductlOn 10 tne f,eld ol iC lO mers by p'"senllng
a collection 01.arious c"cu,1",ec ,pes" uSe lui in applying lh e dev,ces Arrang"d '" th ree
pa rIs, Ihe I" s l pa ,t g,ves Dasic a nd gena'a lized inlo,mation , Pa,l II , Ine a ppl,ca l'ons
seclion. is Ihe "meat" Ol lhe boo~ a nd ,nc ludes ever t OO d,fte renl eeecns 10' a wide
,ange 01 uSeS, ParI III co nta ins ' e p,oduclions 01 manUlaCIUrerS dal a Shee ls. seco nd·
ecurce manulaClu, e rs , and mo,,, . ThiSboo k rs a ... alua ble re lerenc" 10' Ihe hobbyiSI, Ihe
lechnica l or enginee ,ing s lude n!. or proless,ona i, 288 pag es; 5.... . 8 \'11 . so ftbound
No . 2,.16 19.9 5

IC OP·AMP COOKBOOK
oy Wa"", G ./<IfIg Tile IlIsl book at lis knd to Ile publls l10ed COYfII"S not only '!'Ie bilsoc
1hoeofy 01 "'" lC op amp m g,eal dela,1. Dul a lso .nclude. Ov"r 250 po-&CIOCa l circuil
apploca tions. "De'allyIlIuSll.led Orgaon'Zed ...10 ltv.... DaSIC pa rts :..trOdUCIIOl'1 10 lhe IC
op a mp and !lfl""ral consKl"ralIOl'1S. pracloca l circuil a pplica llOns . and a ppend..ee at
ma nu lacture's 'el"'ellCe mallmaL 592 P<lges : 5.... . 8 .... : sonDound

SECOND-CLASS RADIOTELEPHONE LICENSE HANDBOOK
(5t h Edition)
by Edwa 'd M Noll. ProvldeS . ft the st udy """'ter..1needed to pass "'e FCC HCond·
t\lIss radlOlelephone toe""sa • • am,nallOn (Elements I. " . and III ) .... male ' .. " baM<l
on "'e FCC Study Guo"" .nd R"letenc" M. ""t4I lot (;emmefci., Ope,.ror Ex.""". 
loon. Two tests ar. oncluoMd to wnul.'" Ine actual e . a mmallOl'1 448 pages ; 5.... . e....'
""'~""No . 21111 ' 7.95

11 50

-

TUFTS SELECTED TITLES OF
POPULAR SAMS PUBLICATIONS

\

FIRST·CLASS RADIOTELEPHONE LICENSE HANDBOOK
(4t h Edition)
b y Ed wa,d M. Non. An e<ce ll'"' l st ud y gu'de 10' Ih-e flrst·dass ,ad,olele phon.. lic"ns..
.. . am,naloon. Conla",s ail lne mat ..,ial neededlO paSS Element IV oIlhe FCC e.a m,na ·
1101'1 . ,nclud,ng all lh-e Ql>eSloonS and ans.." ,s round ,n the laTe 51 FCC Slud y GuKle Has
Ihr s,mulaled e .aom,natlOns . presen led .... "'" mult,ple-choice lo rm at """ FCC teslS .
as 1•• anSwers and e ...aluallOnS to llelp "'" ' ..ad..... Itnd his w"a~ areas 4 I 6 pagn :
5'" • e..... soltbound
NO. 21144 ' 7.' 5

\
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RADIO TRANSMITTER PRINCIPLES AND PROJECTS
b y Ed ward M Noll . WJFOJ. DevoIeCI ,",I"",y 10 th" subJ~ at 'adoo Iransm,llelS . Ih,s
book "a" elplul ga l"""ng 01 modern Ir.ns""n"r pnn c ,p!es . Kleas . ClrcullS lec"noqu..S,
af'ld l..arn·Dy-do<ng P"ot~S Covers BlJlOIar e w a n<:! A·M T'ansm,n .., COfCUoIIS,
T,.nSl'SIOf Tulle e"c""s. BaSIC P"n c ,ples at SSB-OSB General"," . l..t&g'.Ied C..cu~
Fund.~taols VHF VHF Clfcu,IS.nd Proncl(lle s Frequency Modulao!lOn , .nd more
320 pages . 5", • 8' '1 . sotlbound
No. 2'031 M .ts

73 DIPOLE AND LONG· WIRE ANTENNAS
by Ed..aord M ~oII. WJFOJ. Covers p,acIOC.'1y . ....,.,., Iype 01 W" " .nlenna used by
amal..u,s . G,....s d.mensIOnS. conhQu'.'oons . and consllUCIIOl'1 d ala lor 73 d,ner"'"
an lennas , plus a ppendices cov"nng conSlfUCIion of nDis" tJ<odges . lone "' and
dat. on me aw " ng res-onanllr8QUll'f1C y, ....1Qc~y laclOf . a nd S"', 160 P<lQes; 5 8 .....
'I-OtlDound
Ho. 2400$ 1S.50

73 VERTICAL, BEAM, AND TRIANGLE ANTENNAS
byEd wa'd M . Noll. W3FOJ. Tne aecond book ,n a senes 01p,ad,ca l anlenna eeesuce
I,on a nd des rgn mel"ods. Conla ins d at a on p'acI,ca liy a llIypes used by a ma te u's, NOI a
rehash ol p'eviousiy pUbli shed dala, bul a compuancn 01 Ihe aUlhor' s own expe'lmenlS
wilh ... a , ious a nle nn a conligu ,euoes . Th. 73 d,lIerenl anlennas have a ll been bUill and
a ir·l e sled by Ihe aulh or . 160 pages,S..... 8 .... : softbou nd
No . 2402 t ' 5.50

COMMERCIAL RADIOTELEPHONE LICENSE QUESTION &
ANSWER STUDY GUIDE (3rd Edition)
Dy Ed ward M. Noll. P,epare s Ihe re ader 10 lake Ihe e . a m,n a" on5 lor Ihe ... anous grades
01'ad,ol"le pho ne licenses Emphas'zes Ihose subjecls Ih al are mosl Importanl or mOSI
li ke ly 10 be misund ..rSlOod The queslions ille ,ep ,esenla live ol lhose used ,n Ihe FCC
exa m,nahons 30' pages; 6. 9 , sohbound

HAM AND CB ANTENNA DIMENSION CHARTS
by Ed ... rd '" ~oII. W3FOJ TaDulales d,mens>on ,nlor mallOn '" I..et an<:! onch"s IOf .11
1!'Ie popula, allle nn a co nhg ura llOns G......s dala lo r d,pole antennas . Quarter· w...."
..." rt'c.ls, I..o-elemenl Ilea ms. QuadS. Inangl"s. ",...""ed d.poles , a nd in..." rted ...""s
IncludeS inlormal'on tor cUlhng Iransm'SSlOn I,n"s 10 a prelerred wa",,, 'englh , d,me n ·
sion,ng plla s ,ng "nes, CUll,ng a malch,ng slub. a nd sp ac,ng a nlenna .. 1" menIS 6'
pag"s . 6. 9 , soIToound
No , 2'023 $2,75

RADIO HANDBOOK (20t h Ed ition )
by WoIIIem I Orf. W6SAI. A compIel"ly upda led 20th ed,11OI'1 at "'" la m<MJ s eornMun,ea·
IIOI'1S l'>.I r>dl>ool< lhal '5 Ih", el~ronocs Industry Sl.nd.rd lOf ""'9.....",•. lecl'lnlc..ns. _
_ anced _ a l""", E<pla..s on .ull'lOr~al've d"' a~ """" 10 de s '9'" .nd Du,1(l aN IyJIeS at
rldoOCOmmUftlC.IIOI'1S &qulpme<ll Conla... gr••lly enIarged secllOl'1 on semocondUCIOf
and IC c"cu,1 d"Slgn IncludeS ssb Onogn and e<lUIP"""'I. my c"cu~s.Ime.' . mpI,I"""
t>oIh ~-$Ial" and lu be type$ . viiI and ......llr-.n'n"'rs and oo,w"rters. aa ...... as
~'.'-IIU'pose and Iogtc ClICU"'" plus f;OITlpl"'Iely ,,,...,sed chapter Of\ eleclronoc"
mal~alocs ' 080 pag"s : 6", • 9'0. hardDound

Ho. 24032 '" .~
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Hold it!M. "0," W, ssn ..." ",.
two low «><t twiM. ICOM'S n.w portahl9 IC·202 and IC·502 put il ""ithin
ynur reach wherev9r ynu are. Vnu Can t.ake it with you to the hill tnp. the
hi~hway".or the beach. T hre. IX'rt.abl. wat1.5 PEP on two mete" or ,i ~'

HeUo, OX! The ICOM quality aod excellent "-"eiver charact.risti"" of thi.
pair ma ke bul ky oon ....rt... and low haod rig. uno""","""r}' for ~.tlln...
.tar«>d in SSH- VH~·, You Just add your hnear amp, if you wish. oonn",t to
the antenna, and DX! With the 202 you may 1.,lk throu...h O£;CAR VI and
Vl! ' ~;voo t ron""e i... with ao ··up" receivinl( con,'erter~ Tho IC·502, .imi·
larly, makes u"'" of si x m.ters in way. that you would have alway. liked but
cou ld novor havo I>9foro. In fact, the re are so many thin.... to try, il '. li ke
openjn~ a o"w band,

Ta ke hold ofS;n~l.. S,de Ra nd. Take hold of ""me excitement. Take two,

IIIICOMI

wp>on o'do, ing be .uro to 'Poer/v'
1 . frOQuency 01 operation
2 . , in9l0 Of doublo bond "oge
3. ~ it Or .....mb lo<:l ~";on

lC-2 45 Transceiver
The VFO Aevol ution goes mobile w ilh the unique, ICOM developed
LSI sy n thesizer with 4 d ig it LED readout , T he I C·245 offe rs t he
m ost for mobile on me markel. The easy to use luning k nob moves
. ccurately over 50 detent steps and assu res e xc e llen t contro l as
easi l y as steering the vehicle. Wi th i ts option lll lIdlipter . the IC-2 45
puts you into all mode operation on 1 2 V DC power wilh a compact
dash .mou... ted trllnsceiver. I n FM , l h e synthesizer com m art d fre·
q ue...cy is displayed in 5 kHz st eps f rom 146 t o 14 8 M Hz, and w ith
the sid e band adapter the step rate drops 10 1 0 0 H z from 144 t o
14 6 M Hz. For max imum repeater f lexibility, the transmi t and
, eceive frequencies are independen t ly programmable o n any separa·
t ion. The IC-245 even COm es equipped w it h a mu lliple pin Molex
~onnector for r emote co ... trol. T h e IC-245 is a p roduct o f t he
revol ution in VF O d esign. from its new style fro ... t p anel . to its
axcellent mechanical rigidity and Large Scale Int egrat ed Circuitry.
Y ou r IC-245 w i ll give vcu t he most fo r mobile. $499.00

THE NEW ICOM 4 MEG, MU L T I ·MODE, 2 ME TE R RAD IO - I C

'"ICOM ifl1roduces the first of a great ne w w ave o f amateur radIos.
w ith new styli ...g , new versatil ity . new integration of functio ns.
You've never before laid eyes on a radio l i ke the IC-2 1 1. but vou'lI
r eco gn i ze w h at you've got when y ou first tu rn the single-k ...ob
f r equency contro l on this compac t new model. T h e IC ·2 1 1 i s fu llV
sy n th esi zed in 10 0 Hz or 5 kHz steps, wi th dual tracki ng. optically
cou p led VF Os displayed by seve... -segment LED readouts, p rovidi ...g
any aplit, T h e lC-2 11 rolls t h ro u gh 4 mega h ertz as easi l y as a
b reak er through l h e surf, With its u ... iQue ICO M developed LSI
sy n t h esizer. t he IC·211 is now tha bast "do everything" radio for 2
meters. with FM , USB . LS8 an d CW operation. $7 49 .00

deal for Receivers - Converters
-iigh Gain - l ow Noise
: EATUR ES:
I Small size
' Increases sensitivity o f most receivers
' Gold-plated copper shieldi ng
'Si ngle or double stage models
' Diode p rotec ted . dual-gated FETs

,PEC IFICAT IONS:
'ower ; 6 VDe to 18 VDe (12 VDC recommendedl
,ize: a. Single stage: 1" x 1 Yo" x ',4" ;:.:::::::::::::_~----~~

h. Double stage: 2" x 1 Yo" x ',4"
ilOSFET: FT 0601, 500 MHz, dual-gate

diode protected MOSFET

Tufts Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 - (617) 395-8280

DELUXE RECEIVER PREAMPLIFIERS

Tufts Radio EIl~etroniC5 _ 209 Mystic Avenue _ Medford MA 02155 _ (617 ) 395-8280

FREe.. DELUX E PREAMPLIFIER
(MHz) USE STAGES AIN dB NF dB KIT WI RED

HIGH SINGLE 25 2 $ 11.50 $ 15.50
I, 21 or 28 FREe. . DOU BLE 48 2 $2 1 .50 $28.50

OSCAR SINGLE 25 2 $ 13.50 $17.50
28 " 30 SPECIAL DOU BLE 48 2 $25 .50 $32 .50

SINGLE. 25 2 $11 .50 15.50
50 tc 54 6 METER DOU BLE 48 2 $21.50 $28.50

VHF SINGLE 20 2.5 $ 10.50 $ 14.50
08 tc 144 AI RCRAFT DOUBLE 40 2.5 $ 19.50 $26 .50

SINGLE 20 25 $10.50 $1 4 .50
35 tc m SATELLITE DOUBLE 40 2.5 $ 19.50 $26.50

SINGLE 20 2.5 $ 10,50 $ 14.50
44 to 148 2 METER DOUBLE 40 2.5 $ 19.50 $26.50

SING LE 20 2.5 $1 0.50 $14.50
46 te 174 HIGH BAND OOUBLE 40 2.5 $ 19.50 $26.50

SI NGLE 18 2.5 10 .50 14 . 50
'20 te 225 1104 M ETER DOUBLE 35 2.5 $19.50 $26.50

UH F SINGLE 15 2.5 $10.50 14.50
:25 10 .300 AIRCRA FT DOUBLE 30 2.5 $19.50 $26 .50

1 thru 30 HF BROADBA NO rs-ss , $ 19.95
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SSB monitoring

Clean Up Your Act

has occurred. A bit more
work is required, however, in
that one must obtain a sam
pie of the sse signal and a
sam ple of the carrier oscilla
tor signal used fo r sse
gen era tion and then go
through a product detector
for demod ulatio n.

The ci rcu it is not co mpli
cated, and a typical arrange
ment is shown in Fig. 2(b).
An FET isolat ion stage is
used to cou pl e into the sse
signal chain and to the sse
carrier oscillator. The ou tputs
of the stages go into a dual
diode produ ct detector, and
the resultant audio signal can
be further amplified by any
c o nve n tional means. T he
inputs to the isola tion ampli
fier should be kept short and
made with shielded wire. If
the layout of components in
a transm itter is too spread
out to allow th is, one could
use separately installed FET
source follo wer stages to
sampl e the sse signal and
oscill ator signal at the appro
priate points in the t rans
mitter. Then run shielde d
wire to th e prod uct detector!
aud io amplifier, which may
be located internally or exter
nally to the transmitter. The
point to watch is that the
monitoring circuit ry does not
allow the carr ier osc illator
signal to be co upled around
the sideband filter and de
grade the carrier suppression
of the transmitted signal.

The ulti mate way to mo ni
tor an sse signal is, of
cou rse, off the air. There are
several ways one can go about
this, depending upon ho w
mu ch one feels it is worth
and whether one just wants a
spo t mon itoring capability or
a cont in uous monitoring
capabili ty.

One obvious way to
accomplish it, for those who
use transceivers, is to buy a
separate receiver. At first th is
may ap pear a fat uous state
ment, but there are available
moderate ly priced portable
radios which COver the short
wave ban ds. Addi ng a dual
diode pro duct detector and a
small bfo to them is rela t ively

This is the point in the
sse generation chai n after
the sideband filter and just
before the stage which trans
lates the sse genera t ion fre
q uency to a freq ue ncy within
an amateur ban d. Mon it oring
at this po int will give an
ind icat ion of what the signal
sou nds li ke after audi o pro
cessing and sse generation

Monitoring at this po int is
useful to chec k the settings
o n externa l audio processin g
equipment that may be used
with a transmitter. It is not
true modu lat ion mo nitori ng,
of course , since the modula
t ion process has not yet taken
place. Much more useful
information about mo dula
tion quality can be obtained,
however, if one can access the
seco nd point shown in Fig. 1.

balanced modulator. Any sort
of simple audio isolation
stage, such as that shown in
Fig. 2(a) , can be used to
couple into the output of the
m i cr oph on e a m pli fier
stage(s). Headphones can be
used for monitori ng, or a
simple module-type aud io
ampl ifier can be used after
the isolati on stage for further
amplification.

two

points in the sse transm itter
modul ation chain where o ne
can moni tor the signal to

check for modula tion quality
using relatively simple cir
cuit ry. Ideas for such moni
toring are described in this
art icle, as well as circuits for
off- the-air sse modu lation
monitoring.

As shown in Fig. 1, there
are two points with in an sse
transmitter where the audio
can be monitored and provide
some useful information . The
first point is after the micro
phone amplifier, jLJSt before
the audio is fed into the

with accurate- -
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Fig. 1. Typical sse transmitter block diagram showing
possibilities for audio monitoring.

O ne of the common
things in most ham

shac ks in the old AM days
was an off- the-air modul ation
mon itor. No t much was re
quired to construct such a
diode receiver monitor, and it
all owed one to obtain a final
check on the sound o f the
t ra ns mi t te r ' s modulation .
Suc h monitors cannot be so
easily co ns tructed for sse
monitorin g because of the
need to reinsert a carrier
signa l at the trans mitter fre
q uency to provide dcmodula
tion with a product detector.
However, there are several
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Fig. 2. Simple audio monitoring isolation stage (a). Part (b)
shows isolation stages and product detector for monitoring
after sideband filter transmitter.

Fig. 3. Slightly modified version of G30GR's "Sideband
Sniffer. "

'"

moni tor your own mod ul a
tion. However, once you do
have a suita ble scheme work-

crystal to facilitate monitor
ing. The unit shou ld be co n
structed in a shielded en
c losure and just enough
antenna used to get a clean
audio out put.

Although it was no t tried,
it should be possible to
develop a multi band moni tor
along the "Sniffer" line with
out having to bandswitch a
tuned circuit. An untuned
Pierce crysta l oscillator, fo l
lowed by seve ral stages of
untune d am p lif ica t io n ,
should be suffic ient to devel
op enough injection voltage
for the product detector.

Going back again to Fig. 1,
there are some transmi tters,
such as the 9 MHz SSBgener
at io n- ty pe, which allow
another method of si mple,
conti nuo us off-the-air mod
ulat ion mon ito ri ng. A few
oscillator voltages have to be
"borrowed" from the trans
mitter, and an exte rna l mixer
circu it is necessary. Rf pickup
is made of the transmitted
signal, and this signal is
combi ned with the vfo signal
ta ke n from the trans mitter to
produce a 9 MHz i-f signal.
The 9 MHz i-f signal and a
signal from the transmitter's
carrier oscillator are fed into
a product detector in the
manner shown in Fig. 2{b).

It may seem that some of
the foregoing has emphasized
too strongly the li mitations
or diffic ult ies of getti ng a
monitoring sche me to wor k.
This was meant as a hel p,
rather tha n a discourageme nt.
It is probably difficult for
newcome rs to real ize the
benefits of being able to

simple . A bigger prob
lem, however, is their
unshielded construction. In
the presence of a transm itter,
or if rf from the antenna is
getti ng into the shack, they
can be easil y overloaded and
provide a com plete ly fal se
ind ication of modu lation
q ualit y . Some individual
exper imentat io n is necessary
to get such a monitoring
receiver to work . But, with
shielding and/or experiment
ing with location, they can
work nicely.

A si ngle-frequency, off
the-air monitor can be co n
structe d by combining a
crystal oscillator with a prod
uct detector. Such a monitor
is only good for audio chec ks
at one point wi thin a band.
But, if the tuning and loading
of a transmitter remain the
same over the rest of the
band one uses, there should
be no reason for the audio
qual ity to change. One such
circuit, called the "S ideba nd
Sniffer" by G30GR, was
described in the December,
1972, issue of 73. Fig. 3 is a
slightly mod ified versio n of
th e circuit Fundame ntal
mode crystals are used, and it
can be used on any band for
which a proper crystal can be
obtained. The LC circuit in
the 2N706 collector c ircuit
needs to be resonated in the
band being used . The oscilla
tor signal from th e oscillator
is spotted using a transceiver
in the receive mode, and then
the transceiver can be moni
tored on transmit. The 200
pF BC-type variable allows a
sl ight " rubbcring" of the

Looking West
from PiJge 20

Linking ServicelWestlink Radio Net·
work, and is a direct outgrowth of the
understanding by a group of area
amateurs that hams wanted to know
what was going on and the best place
to get this informat ion to them was
by rad io. Out of this need and under
standing has come the Westlink News
tape Service, fret! to all repeaters that
furnish C60 tape cassettes in SASE
ma ilers,

It all happened at once. The report
and order on repeater/remote deregu·

tenon, the unfortunate sudden illness
of ARR l Southwestern Division
Director John Gr iggs, the Personal
Communications Foundat ion seminar.
and a myriad of other t hings t hat the
magazines with their two-month lead
time are now just getting into. HR
Report has done an admirable job in
t ry ing to keep up with aU this, but
two facts stand out. Space devoted to
any given item in HR neporr is
limited by virtue of the publication's
for mat. and no t every amateur gets
HR Report. How do you bring the
feelings of the non -repeater operator

to the attent ion of all amateurs? In
the case of deregulation of repeaters,
it would be almost a moot point by
t he t ime you read it here o r in QST.
But Westlin k went to the average "Joe
Ham" non·repeater person through its
correspondent in Houston, Texas. and
brought t he feetinqs and ideas of the
SSB operator on two meters to t he
forefront , When Charles Higgin
botham of the FCC, Harry Dannals of
the ARRL, and Lou McCoy of the
ARR L's VRAC were at the recent
Santa Maria ARR L Southwestern Di
vision Convention, so were two West·
link reporters (armed w ith cassette
tape recorders) to garner thei r views
on the prime topic of the day,

The newstaoes 10110'0'1' this format,
First a aST caltup, followed by a lead

story, and so on. About every four
minutes. there is a pause preceded by
the cue line, "This is Westlink."
During this five-second pause, a sys
tem has the opportunity to identify in
order to meet FCC requirements (as
of November 4, under new FCC regu
lations, the IDs have been spaced
fart her apart). Topics are covered one
at a time, and wherever possible,
eithe r those making the news or ex
perts on the topic under discussion are
inte rviewed. No editorialization takes
place, as this is better left fo r the
printed page. And, as I said, to those
repeaters supplying cassettes and pre
paid addressed mailers. the service is
free.

Continued on page 141

137



Thomas R. Sundstrom W2XQ
Box 205
Willingboro NJ 08046

Where, Oh Where

.50, I coded the one excep
tion with an "L" - for "low
in" - tagged to the ou tput.

In locating each repeater
on the state or regional map,
you will find a few problems.
Sometimes the repeater loca
tion given in one of the list
ings doesn't correlate with a
town or city, as the former
may be known by a local
"popularized" name. In such
cases, use a conventional atlas
and the Radio Amateur Cal/
book and site the repeater by
the town or city given in the
Cal/book. In most cases,
you'll be pretty close .

- - has that repeater gone?

W here, oh where, has
that repeater gone?

It 's probably faded into the
setting sun over that last hill
you climbed a while back.
Now what? Is there another
repeater you can use?

You already know of the
excellent repeater atlas pub
lished by 73. Can we improve
on that? Yes, to a limited
extent.

Other Sources

For better or worse, the
ARRL publishes an annual
repeater directory. The vol
ume is not very useful be
cause it does not adequately
site the repeaters it does list,
but recent editions do con
tain a few repeaters that have
escaped the eagle-eyed staff
at 73.

Other sources of informa
tion could be your area fre
quency coordinator or a local
ham radio outlet. Around
here, the coordinator pro
vides a by-frequency listing of
repeaters, active and pro
posed, which is distributed
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via mai l with the renewal
notices for the largest area
repeater association.

A local ham radio outlet
wi ll al so be famili ar with local
repeaters because those will
be t he crystals stocked.
Wo rd-of-mouth tends to keep
that counter list up-to-d ate.

As the 73 Repeater Atlas
continues to grow, the useful
ness of these other sou rces
wl II diminish. Depending
upon the amount of t ime you
have, it is worthwhile to run a
quick check just in case.

Mapping Repeaters

The 73 Repeater Atlas is
the only volume that at
tempts to locate two meter
repeaters on a state map. The
volume of listings is immense
and, no matter what precau
tions are taken, some errors
are bound to creep in.

Rather than beat up the
atlas in local use, mark up a
road map. Most of us travel
by car in a regional area, and
a road map or two is always
handy _

I found some relat ively
uncluttered road maps of
fered by the American Auto
mobile Association, but no
dou bt some oil companies
offer easy-to- read maps as
well.

Both state and regional
maps are useful in this exer
cise. With a fine-tipped felt
pen - picking a visible color
that is not used in the print
ing of the map - put the
output frequencies on the
map. Drop the prefix "146"
or " 147."

Those output frequencies
with the suffix starting wit h a
6, 7, 8, or 9 have inputs in
the 146 MHz range, and those
commencing with a 0, 1,2, or
3 have inputs in the 147 MHz
range. The one exception is
codification of either
"40/00" or "60/00" for a
repeater with an output on
147.00 MHz.

In the New York City
area, all the 1 MHz splits
except one have outputs in
the 146 MHz range. With
outputs ranging from .415 to

Advantages

This activity sounds more
complicated than it really is. I
marked up maps for the New
York City/Long Island area,
Pennsylvania, New Jersey,
Delaware, Maryland, and the
area around Washington DC
in two hours or so.

From the base station, this
homework was useful to
actually learn where some of
these far-distant repeaters are
located, so that, with a beam
antenna and when needed,
my operational range could
be extended. It is usefu l to
learn about relatively un
known, qu iet, open repeaters.
Too often , many repeaters
stand unused while a few of
the larger "mouths" carry so
muc h traffic that no decent
conversat ion can be con
ducted. It 's nlcc to be able to
go off to one of the smaller
repeaters - assuming you are
out of simplex range - where
your business can be con
ducted without "break ...
break."

By the way, it's not a bad
idea when coming on a new
repeater to ask for the con
trol operator and check out
your operating guidelines and
the length of the timer. Some
machines are "closed," unfor
tunately, so ask.

In the car, a knowledge of
the smaller repeaters can be a
boon. The larger repeaters
cover a wide area and the
odds of carrying on a conver
sation or getting directions
diminish inversely with the
radius of the grade A signal.



I have consisten tly found
better direct ions and a will 
ingness to help in solving a
problem , or just to carryon a
conversat ion, off on one of
the local area repeate rs.

In coding th e map,
included all repeate rs
eve n the closed ones. If I
need direct ions in a particu lar
spot and the closest repeater
is den ied to me because I lack
the tone burst o r PL tone, I
just go reverse; the simplex
range is good for 5 o r 10

miles even In the worst ter
rain.

Conclusion

The road maps are useful
in traveling and you' ll have
the entire repeater picture at
a glance wh ile pick ing your
way arou nd a locale on a
weekend trip, or if you are a
traveling salesman covering a
territory .

If driving across country,
this exercise may be o f less
val ue to you, but keep it in

mind for any area that you
intend to spend a few da ys in.
Some of the motorist clubs
offer st rip road maps taking
you from point A to point B,
and these could be pre
marked wi th repeater o utputs
to save time.

There's one last benefi t
fro m thi s. You' ll fi nd some
du plicates in the various
repeater directories list ing the
same repeater under different
towns, and you'll find some
obvious typos o n frequencies.

Make a list o f the problems
and note the co rrect io ns, if
known. If the problem is with
the 73 Repeater Atlos, send
up the co rrec t ions for the
next edit ion.

The 73 Repealer A tlas is
the most comprehensive list
ing around, and the staff
shou ld be commended for its
att en t ion to detail. The
mar ked-u p road maps just
solve two problems - di rec
t ions and repeater locat ions 
quic kly and easil y . •

BC-206
Frequency Counte r

FM - AM - SSB & CW
Operates with all tnnseeiven

NeG COM PA N I E S
1275 N. Grove St.
Anaheim CA 92806 N10

Frequency ranqe 2.0<Kl kHz to 199.999 MHz
Display 6 diqit W' LED display

• Inpu t sensitivity 100 MV @ SOOhms
• Gate time 80 Ms
• Stability .001%
• Source Cunen t 500 rnA
• Max power 200 Watn
• Size 1·5/6"H x 3·1/S"W x 4-3/8"0
• Fully assembled. not a kit.
• $149.50 $hipped PP. CA res. add 6%

K6

•

•

3 Kw PEP
a oooces
Q1 Ferr ite

BAL UN•

•

•

KAUFMAN INDUSTRIES
603·424·2358
3 SHORT ST

REEDS FERRY NH 03054

1 ·1 i m pedDnce matt:h
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Paul J. Dujmich WA3TLD
J J 04 Prescott St.
McKeesport PA J5J3J

Power Supply

In the previ ous discussio n
we learned th at the more gain
a transistor has, the more
out put current it can supply
wi thout losing its regulation .
Since one transistor can 't sup
ply enough gai n, we can use
two. A Darlington pair is just
that - two transistors. A
Darlington pair has very high
de gain - in the neighbor
hood of seve ral th ousand . As
you remember, an aud io tr an
sistor o nly has a gai n of 50 or
so, Fig. 2 shows a ty pical

we draw 2 or 3 Amps through
this regulator , the base volt
age drops due to base current,
causing a high voltage drop
across R'l , Bye-bye regulation.
Since most of us need a regu
lator ca pable of deliveri ng
several Amps fo r TTL or two
meter transceivers, some thing
else is clearly in order. Enter
the Darlington.

' 2 6V..

• , . v
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voltage. Naturally, when this
happens we no longer have a
regulator. To lessen th is ef
fe ct , a cur rent limi ting resis
tor is chose n to do t wo jobs.
It must be high enough in
resistance to protect the
zener d iode from overheating
and , at the same time, it must
be low enough so that the
base voltage won't drop too
low. As shown in Fig. 1, a
value around 100 Ohms is
genera lly used as a com pro
mise. If you have followed
me so far, you can see that a
regul ator such as Fig. 1 has
some pretty serious disadvan 
tages. Regulation ge ts pretty
bad if we try to draw a
mod erate current. For exam
ple, let 's use a 2N3055 for
Q1. We'll use a 12.5 volt
zener. With a very light load,
regulation will be fairly good
and o ur o ut put voltage will
stay around 12 volts. But if

Regulation

•using common sense- -

At this point, you may be
wondering why gain is so
important. Well , the more
gain a transi stor has, the less
base current required for a
given load current. In other
words , a transistor with very
littl e gai n will not supply
much load current before its
base starts drawing quite a bit
of current. This is bad news.
\Vhen we reach the point of
d rawi ng considerable base
current , the base voltage
drops across the curre nt limit
ing resistor. If we continue
the process, we reach a point
wh ere the voltage drops
below the zener o perati ng

the basi s of operation of a
t ransisto r voltage regulator.
Simple! Isn 't it ?

The circuit of Fi g. 1 works
quite well if you play by its
rules. Since we 're only using
one transisto r to regulate the
vol tage, the q uality of o ur
regulat ion is pretty much
dependen t upon the gain of
the transistor . Audio power
transistors are most ofte n
used in this applicat ion.
These devices have a de gain
of 40 to 50.

'2' '
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H ave you ever wondered
why there are so many

articles written on power sup
plies? Did you ever start
building a new su pply project
only to discover that you
don 't hap pen to have a fifty
Watt zener or a 19.5 volt
center-tapped transfo rrre r i If
these problems sound familiar
to you , you must have read
some of the same articles I
have. The building o f power
supplies seems to have a dee p
cloak of mystery around it
matched only by UFOs, ESP,
and t he contents of that
h amburger you had for
lunch! C'mon guys, they're
really not that hard to un der
stand. Don't QRT on me
now. You don 't have to be an
engineer to understand how
those little black boxes work.
Read on and you'll see that
co mmon sense is all you real
IV need to build a good regu
lated po wer su pply.

Fig. 1 is a circui t th at
you've seen over and over
again. It is the basis of numer
ous regulator designs in hob
by publications. The circuit
consists o f a power transistor .
a zener diode, and one cur
rent limiting resistor for the
zener. The out put of a fil
tered recti fi er is applied to
the collector of QI as well as
the base via the li mit ing resis
tor RI. The zener d iode cl ips
the vol tage at the base at a
value called the zener voltage.
This zener voltage appears at
the base of QI. The output
voltage at the emitter will be
very close to the zener vol t
age, only differing about .7
volt. You can see that as we
draw a heavy curren t from
the emitter, the base voltage
is held constant by the zener
diode. Since the base voltage
isn't changing, the o ut put
voltage doesn 't either. This is

Rg. 1. Most o ften used regulator is the zener referenced pass
transistor. This system locks regulation at moderate currents.

Rg. 2. The Darlington pair. With gain in the thousands, this
circuit makes a very good high current regulator.
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Fig. 3. A Darlington parallel arrangement. Currents approach
ing 10 Amps are possible with suitable pass transistors.
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each end of the resistor to th e
base and emitter junct ions
will turn this transistor on
when th e current val ue of 3
Amps is reach ed . When Q1 0
turns on, it re moves the drive
of the pass transistor, whic h
drops outpu t voltage to that
value which permits only 3
Amps to flow. That 's all the re
is to it. Whenever a dead
short draws more th an 3
Amps, th e power supply cur
ren t is instantl y limited to 3
Amps and no mo re. The pass
transistor can handle this
kind of current for quite a
long time, thus eliminating
the need to clean up anot her
sloppy mess.

I ho pe some of the ideas I
have presented will make
your next power supply more
fun to build as well as use.
The topics I have covered are
not new in an y way, nor are
they o riginal. They have been
aro und for quite a while . I
th in k vou 'll f ind, as I d id,
tha t th e humble power sup
ply still captu res th e home
brewer's attention much as it
did when radio was new.
Have fun . •

"'"
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give up . Most of them used
seven o r eight transistor s and
required critical ad justments.
There had to be a be tter way .
There was.

A very effective current
limiter can be made from one
transistor. Fig. 4 shows the
circuit I ended u p with . It 's
based on th e principle th at
every silicon transistor has a
.7 volt drop across its base
emi tte r junct io n. Now if you
were to sense a .7 volt drop at
some critical cu rrent value ,
this voltage could be used to
turn o n a transistor whi ch
co uld disable the power su p
ply by d ro pping its ou tp ut
voltage low enough to keep
th e pass transistor cool. This
is exac tly what 's happening in
Fig. 4 . R5 de termines the
amount of o utput cu rrent
th at will shut down the
power supply. 010 requires
.7 volt across its base emitter
junct ion to switch on. All we
have to do is fi nd that val ue
of resistance that wi ll have a
.7 volt d rop at the val ue of
current that we want to li mit
th e su pply to . Onl y o ne
Ohm's Law problem is reo
qulred , so don 't get discou r
aged now. Using the exam ple
in Fig. 4 , let 's set the circuit
up for a current limit of 3
Amps. As per Oh m's Law, 3
Amps and .7 volt would give
us .23 3 Ohms as a value for
R5. In other words, there wi ll
be a .7 volt drop across a .233
Ohm resistor when 3 Amps

OUTPU T TO
fl ow th rough it. Connecting l O. O

Rg. 4. A one transistor current limiter. R5 is chosen to
produce a .7 volt drop oeross it when the desired current limit
has been reached.

to n in place of a single pass
transisto r will give you as
much as 5 Amps of po wer
su pply c urrent while main
taining th e ou tput vo ltage at
a few tenths of a volt. This is
su ff icient for most two metc r
rigs as well as most TTL
pro jects. I'd like to make it
clear that o nly th e second
transi stor of the pair must be
heat sunk. At a load current
of several Amps, th e driver
only has to handle a few
milliwa tts of power. By using
several Darl ington s in parallel,
load currents in excess of 10
Amps are possible. Fig. 3
shows two Darlington pairs in
parall el with a singl e driver
fo r high c urre nt applicatio ns.

The last bench su pply that
I bu ilt ended up as a mass of
st icky goo because I had felt
that current limit ing wasn't
necessary. After I cleaned up
the mess, I decided that a
simple mea ns o f limiting cur
ren t was in orde r. The syste m
would have to limit supply
cu rren t to a safe value for a
reason able ti me in case of a
direct short. Well, after look
ing over n umero us current
limiter designs, I was ready to

Darlingto n pair used as a volt
age regulator . 02 serves as th e
dr iver while 03 handles the
heavy current of the load .
The co llecto r cu rrent of Q2 is
also the base current of 0 3,
since thcy arc co nnected.

Since we have so much
gain, we can use a fai rl y high
resist ance for R2 without
affect ing regul ation . Since R2
is a fairl y high value, o ur
zener stays cool and does a
better job of regulatin g. Using
th is Darlingto n arrangement
allows us to d raw several
Amps of current while keep
ing the in put base current of
0 2 at a very small value. This
in tum enables us to keep a
cool zener, We get an added
bonus fro m a Darlington . Put
ting a sma ll value capacitor
from the base of 02 to
ground add s additi onal f il ter
ing. This capacitance is multi
plied b y the gain of both
transistors. If o ur capacitor is
500 uF and o ur total gain is
2000, the to tal effective fi l
tering will be 500 t imes 2000,
or a million uf , Yes, a mil
lion! That's a lot of fi lter ing,
and th e de will show it. As
you can see, using a Darting-

•

Looking West
'rampage 137

Originally staned by J im Hender
;hot WA6VOP of Westhnk and Wayne
"lankin WA6MPG of the Los Angeles
no Simpl ex Committee, the News
'ape staff is now up to fi ve, includ ing
(ent Marsha ll W5TXV of Houston,
Ie xes. O tto Arnosht WA6 RMX of Los
~ngel es, and, when t ime permits,
lOurS trulv. This does not count
,bout another dozen or so con
ribut ors scattered aU over the nation
vho provide 8ddi lional input.

Further information on this new

concept of news dissemination can be
had by dropping a note to West hnk ,
12731 Rajah Street, Sylmar CA
91342. For those wishing t o ce o.
tribute items for the service , this can
be handled in one of two ways. If it's
of a timely nature, yo u can can
(213)·367·7228 after February 1 and
leave a message of any duration on the
answering machine that takes your
call. As long as you kee p ta lking. it
will ccnnnee to take a message. For
now, however, recoed your news item
either on sta ndard %·inch tape at 7%
ips or on a lape Cas5ette, and 5efId it

to the above address. Be advised that
if you wan t yo~ tape returned,
posuqe rmrst be included. That's the
Westlink stO<y to date: amateurs of
goodwill devo ting their t ime and
talents freel y to all ama teurs - and in
this test .oeced day and age, that 's
almost a rarity.

NARC PLAN WINNING
NATIONAL ACCEPTANCE

As more and mort' repo rts begin to
filter in to us, it 's beginning to look as
if the 144.5 thr ough 145.5 MHz band
plan o ri gi na t ed by California's
Northern Amateur Relay Council is
gaining in popularity nationally. As I
said when I detailed it last mo nt h, to
date it's the most sensible approach 
other than perhaps tra nslators - to

popula ting this newly·reillilsed relay
spect rum . In a not e from Doug Barker
WA4HOL, Georgia Repeater Fre
quency Coordinator, I hil\le Illilmed
that they support th is as well as t he
inverted tert iary plan for the upper
two megahertz of two met ers. Kern
Marshall W5TXV, who visi ted Los
Angeles this past week , info rmed me
t hat the Central States Committlli!
held a directors meeting by lelephone
and endorsed the NARC plan _ wi th
the proviso that t he ARR L comm it
itself to obta in ing Technician c lass
pr ivil eges down to 144.0 MH2. He also
to ld me that his area of Texas, co
ordinated by the Texas VHF Com·
mittee, ha~ taken a diffe ren t attitude

Continued on f»f}e 151
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power termina ls. In many
schemat ics using o p am ps, the
Vee and Vee power terminal s
are deleted, so the drawi ng
wil l be less crowded. Note
that there are two input
term inals, labeled (-) and (+)_
The terminal labeled (-) is the
inverting input. The output
signal will be out of phase
with signals applied to this
input terminal. The (+) input
is a noninvening input, so
output signals will be in phase
with signals applied there. It
is very useful to realize that
these input terminals have
equal open-loop gains, so
they will have equal but
opposite effects on the out
put voltage.

At this point, let's add one
further property to the list
above: 4. Different ia l inputs
tend to follow each other.
Th is means that they will
tend to behave as if they are
at the same potential under
static condi tions. In Fig. 2 we
see an inverting follower cir
cui t in whic h the non
inverting in pu t (+) is
g roun de d. Th e fourt h
prop erty allows us to t reat
the inve rting input as if it
were also grounded. Many
texts li ke to ca ll this phe
nom enon a "virtua l ground,"
but that is a te rm which
merel y serves to confuse. It
seems better to accept as
axiomatic that the (-) inp ut
will appear grounded if the
(+) is really grounded, for
pu rposes of calculations.

...

Using Kirchhoff and Ohm

We know fro m Kirchhoff 's
current law that the sum of
all currents entering and
leaving a point in a circuit
must be zero. The total cur
rent flow into and out of
point A in Fig. 2, then, must
be zero. Three possible cur
rents exist at this point: input

Fig. 4. A noninverting fol
lower circuit.

Fig. 3. Gain of 50 inverting
follower.

",1',>, OU T""T

Differential Inputs

Fig. 1 shows the basic
symbol for common oper
ational amplifiers, including

Ideal Op Amp Properties

A n idea l operational
ampli fi er is an IC gain block,
or black box, that has the
following general propert ies:

1. Infi nite open-loop (no
feedback) voltage gain (Avol
= infinity) .
2. Infi nite input impedance
(l in = infinit y).
3. Zero outpu t impedance
(Zoot = 0).

Of course, we do not
seriously ex pec t real oper
ational amplifier lC devices to
me et these ideal spec ifi
ca tions, bu t, if we read
" infi nite" as very , very high,
an d "zero" as very. very lo w,
our app roximations are very
nearl y correct.

"

'.'

Iittle to th e middle-level
amateur and hobbyist who
wants more than the casual
introduct ion to operational
circuit design. In th is article I
wil l e x a mi n e the gross
properties of the operat ional
ampli fier and the derivat ion
of the design equat ions using
only Ohm's and Kirchhoff's
Laws.

On e of the profound
beauties of the IC operational
ampli fie r is its simplic ity
when viewed from the out
si de. Of course, the in ternal
workings are often very
complex, but they need not
concern us here. We examine
the propert ies of the oper
ational amplifier as if it were
the proverbial black box, and
that allows for a very sim ple
analysis in which we relate
the outpu t vol tage to the
input voltage and how the op
amp affects this relationshi p.

.,.
,r

Fig. 2. An inverting follower
circuit.

- - part I
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Fig. 1. Basic operational
amplifier symbol. Note: Pin
numbers are shown for the
741 minidip and metal can
packages and are considered
"industry standard," but
check any non-741 minidips
with the spec sheet before
using.

Op Amp Insights

I n th e ama teu r and
hobbyist press, articles on

operational ampl ifiers seem
to fall into two dist inct cate
gories. One ty pe is merely
a collection of circuits with
no real indication of how
th ey work or how thc
formulas used (if given at all)
were derived. The o the r class
of art ic le approaches the
subject from the viewpoint of
the engineer and presents a
lot of feedback theory. While
the first approach appeals to
the casual t inkerer, an d the
other to the engineer's pro
fessional needs, they offer

Jose ph J. Carr K4IPV
5440 Sou th 8th Road
Arlington VA 22204
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merel y a feedback de vice that
generates a current to cancel
the input current . Fig. 5 gives
a synopsis of th e character
istics o f the most popu lar
o perat ional ampl ifier con
fi gurations. The unity gain
non inverting follower o f Fig.
5(c) is a special case of the
circuit in Fig. 5(b), in which
Rf/Rin = O. That makes the
transfer equation equal to :

Op Amp Power Suppli es

A Itho ugh almost every
c i rc u i t using operational
amplifiers pu blished in one
amateur publicat ion has a
power supply o f single
polarity, the device is de
signed to ope rate from bi
polar su pplies. The design
pol icy above is given osten
si bly so pro jects can be used
in mobil e app lications, but ,
recogni zing that the amateur
world need not revolve
around mobile o pe ration, I
prefe r to use the power
supply arrangement intended
by the manufacture r. There
are two power terminals on
the lC op amp case marked
" Vee" and "Vee". T he Vee is
to be connected to a supply
that is positive to ground,
while the Vee is to be can
nected to a source that is
negative to ground . Thi s is
shown in Fig. 6 . Keep in
mind that, alth ough ba tteries
are shown, regular po wer
supplies may be used as well.
Typical values for Vee and
Vee range bet ween ±6 V de
and ±18 V dc, with most
being ±9 , ±12, or ±15 V de.
There is also one further

11 = 12, (13)
Ein (0 + 1) =Eout, (2 1)

11 = Ein/ Ri n, (14)
Ein (1) =Eo ut, (22)

12 = (Eou! - E;nl/Rf. (15)
Ein =Eo ut · (231

So lving (1 7) for Ecu t gives us
the transfer funct ion nor
mall y given for a noninverti ng
foll ower. Mu lt ipl y (17) by
Rf:

We can again resort to
Kirchhoff's Law to derive the
transfer equation from our
four properties. By property
#4, we know that the inputs
wi ll tend to foll ow each
other, so the (-) input can be
treated as if it were at the
same potential as the (+)
input , which is Ein, the input
signal voltage. We know that :

Factor out Ein :

Pl ugging (14) and (15 ) in to
(13 ) results in :

RfE in/ Ri n + Ein = Eo ut (19)

Ein I(Rf/R;nl + 11 =
EOU ! (20)

Ein/Rin =
(Eou! - Ein)/Rf· (17)

Add Ein to both si des :

11 =12, (16)

In this discussion we have
arrived at both commonly
given o perational amplifier
transfer functions, usin g only
the fou r most basic defin ing
properties o f the device,
Ohm's Law, Kirchhoff's Law,
and an assumpt ion tha t the
o pe ra t io na l a mp lifier is

c

(9)

.,• ••

Noninverting Followers

The inverting followers of
Figs. 2 and 3 suffer badl y
from low input impedance,
which is li mited to the value
of Rin. This problem be
comes especially acute when
we try to get even moderatel y
high gains fro m lo w-cost
devices. There are some cost
ly Ie operational amplifiers
wh ich will all o w use of 0 .5 
1 .0 m egohm in p ut re
sistan ces, but these are not
at together economical for
amateurs. The noninvert ing
follower o f Fig. 4 remedies
the in put impeda nce problem
nicely, because it has a very
high (i deally , infinite, re
mem ber?) input impedance.

Our gain of 50 amplifier will
look like Fig. 3.

50 = Rf/10,OOO, (11)

lOOk Ohms = Rf. (12)

Av = Rf/R;n, (10)

When des igning simple in
vert ing amplifiers using op
amps (such as the low-cost
741 device), use eq uations (7 )
and (9). Let's loo k at a
specific exam pl e. Assume
that we want an inverti ng
follower with a gain of, say,
fifty. Furthermore, we want
to dri ve this amplifier with a
source that has an o utput
impedance on the order of
1000 Ohms. By the ru le of
thumb normally used, we
would want an in put
impeda nce of no t less than
10k. Th is last req uirement
sets the minimum value of
Rtn at 10 k Oh ms.

B

(1 )

(2)

(3)

(4)

(8)

11 = Ein/ Rin,

12 = -11.

We also know that :

and:

12 = Eout/ Rf .

Solving for Eout gives us the
transfer function normally
given in op amp articles for
an inverti ng follower amp li
fier :

current 10 is zero (E/ Z;n = 0 ).
So , if current 10 is equal to
zero , we co nclude t hat 11 +
12 = 0 (Kirchho ff's Law).
Since this is tru e, then:

12 =-11, (5)

Eou t/Rf = -Ein/Rin. (6)

By plugging (3) and (4) into
(2), we get :

current, 11; feedback cu rrent,
12; and any current flowing
into o r out of the (-) input of
the o perat ional amplifier, 10 .

But, according to ideal prop
erty #2, the input impedance
of this ty pe of device is
infinite. Ohm's law tell s us
that by :

Eou t = -(Rf/ Ri n) x Ein. (7 )

Av = -(RfI R; n)_

The ter m "RflRin" is the
voltage gain factor and is
usuall y designated by the
symbol Av:

Sometimes (7) will be written
using (8):

A

Fig. 6. Operational amplifier
power supply configuration.
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Fig. 5. Synopsis of op amp amplifier con figurations: (a) inverting follower: Eout = -Ein
(RrfRin). Zin = Rin II Rf. Zin ~ Rin (if Rin < Rf). Voltage gain: Open loop (AvotJ: oo*;Closed
loop (A v) ; -RrfRin. */n real operational amplifiers, this is actually very high, not in finite.
Values between 20,000 and more than 1,000,000 are typical, depending upon type; (b)
noninverting follower with gain: Eout = Ein f(RrfRi,J +1/. Zin = 00 {welt, almost); (c) unity
gain noninverting follower: Eout = Ein. Zin = 00 (well, almost).



Fig. 8. Offset voltage null circuits: (a) using the op amp 's null
terminals; (b) using a current applied to the inverting inputs;
(c) better resolution version of (b) and (c), similar to (c),
ex cep t that zener diodes are used; (e) use of two parallel null
controls to produce coarse and fine adjustment. "Should be
ttl-tarn trimpot.

E IT O pO'N T - x· , ~ F ,~. 88)

t he example of Fig. 8(c ), the
total resistance of the net
work is approximately the
same as in Fig. 8 (b), but most
of it is taken up in fixed
resistors. Although these are
sho wn as 10k O hms in the
figure, it is frequently neces
sary to experiment with these
values and the value of th e
po ten tio me te r in order to
opti mize performance. The
circuit of Fig. 8(d) is essen
tially the same as that of Fig.
8(c), except t hat a pair of
zener diodes are used to set
the lower voltages appearing
at the ends of the potentiom
eter. In most cases, these
diodes will have equal zencr
vo ltage ratings, bu t, in some
instances, there are needs for
different positive and nega
tive extremes.

The last circu it, shown in
Fig. 8(e), uses two null
networks. One is for coa rse
and t he other for fin e adjust
ment of the null. The coarse
con trol is not un like that of
Fig. 8(b), whil e the fine more
closely resembles Fig. 8(c) .
T he coarse contro l is used to
bring the offset into the ball
park when t he fine control is
set t o t he approximate
middle of its range. T he fine
control is then varie d to
optimize the null. •

References,
Bannon, Edward, Operational

Amplifiers: Theory and Servicing,
Resto n Publishing Company,
R eston VA, 19 75.

2 Barna, Ar cad. Operational
A mpl ifie rs, Wiley-I nterscience,
New York. 1971.

"ce-r. Joseph J., Op A mp Circuit
Design and A pp lica tions, T AB
Books, Blue Ridge Summit PA,
1976.,

Graeme. Jerald G., Tobey , Gene
E" and Huelsman, Lawrence P.
Ied] , Operational Amplifiers 
Design and A p p l i ca t i o ns,
McGraw·Hili Book Company,
New York, 1971 .

5Graeme, Jerald G. , A ppl icari ons
of Operational A mp lifiers - Third
Generation Techniques, McGraw·
Hill, New York, 1973.,

Junq. Walter G.. IC Op-Amp
Cookbook. Howard W. Sams and
Co., Indianap ol is, 1974.

7Stou l, David F. and Kaufman.
Milton Ied.l, Handbook of Opera
tional Circuit Design, McGraw
Hill Book Company, New York,
1976 .

the value of Eout that will
exis t if th e input end of Rin
is grounded (Ein = 0 ). In the
ideal device, Eout would
equal ze ro, but , in real
devi ces, t he re may be some
offset vol tage prese nt . This
out put po ten t ial can be
forced to ze ro by any of the
circuits in Fig. 8.

The circuit in Fig. 8 (a)
uses a pair of offset terminals
found on many operational
am plifier ICs. Many Ie o p
am ps use this technique, but,
for those which lack the
terminals, we may use the
c irc uit of Fig. Sfb}.

The offset null circuit of
Fig. 8(b) creates a current
flo wing through resistor R1
to the summ ing junction. T he
offset current may flo w into
or out of t he op am p inpu t,
so t he nu ll con trol must be
able to supply currents of
either po larit y. Becau se of
th is requirement, the ends of
poten t iometer R2 are con
nected to Vee and Vee .

In man y cases, it is foun d
that t he offset is small com
pared with normally ex pected
values of Ei n and Eout - T his
is especially t rue of low gain
circuits, in which case the
nomi nal offset curren t will
create such a low output
error t hat no action whatever
is take n. In stil l other cases,
the offset of each stage in a
cascade chain may be small,
bu t their cumulative offset,
when multi plied by the gain
of succeeding stages, is large.
In t hat situa tion, it is us ua lly
su fficient to null o nly one
stage late in the chain,
possibly t he output stage, or
the stage that contains any
gain or "sensitivity" controls
that m ight be used.

In t hose circui ts where the
offset is. sma ll but critical, it
may be useful to replace R1
and R2 of Fig. 8(b) wit h one
of t he ne tworks of Figs. 8(c)
to 8 (e). These per form esse n
t ially the same job, but they
prod uce a limited null current
range for a large change of
po tent io me ter setting. Tha t is
to say , th ey have smaller
range bu t greate r resol ution
per turn , provi ded that a ten
t urn pote nt iomete r is used. In

I
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T he 7 41 and those devices in
the same family (747, 1458 ,
1456 , erc.) typically sell for a
do lla r o r less and are sui ted
for mos t amateur ap plica
tions. Three main problems
exist: offset current, offset
voltage , and frequency
response.

In real op a mp devices, the
input im pedance is typi call y
very high, bu t it is no where
near the infinite im pedance
of the ideal op amp. Th is
implies, then, that a small
curren t exists to flow ei ther
in or out of eac h input. In
other words, 10 of Fig. 2 is
not zero, so it will produce an
output vol tage equal to -lo Rf.
The cure , shown in Fig. 7, is
to place a compensation re
sis tor be tween the non
inverting input an d ground.
This wor ks because the cu r
rents in the respective inputs
(1 0 and 10 ' ) are a ppro ximate ly
equal. Since resistor Rc is
equal t o the parall el combina
tion of Rf an d Rin, it will
generate the same voltage
drop as appears at the in
verting input. T he resultant
outpu t voltage is zero, be
cause t he two inputs have
equal bu t opposi te effec ts on
the output.

Outp u t offset voltage is

,,.
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Real Op Amps; Some Prob
lems

Befo re we can ap ply Ie
operational amplifiers, we
must learn to appreciate cer
tain limitations placed on
certa in of t he real-world
devices. Operational ampl ifier
les have price tags t hat vary
from less than half a do llar to
many dozens of doll a rs each.

' '"

restr ict ion placed on some Ie
operational amplifier pow er
supplies, an d t ha t is t hat Vee
- Vee must be less than some
speci fie d vo ltage, usuall y 30
volts. So, if Vee is +18 volts,
the maximum allowable value
fo r Vee is 30 - 18 vol ts, or 12
volts, negative wi t h respect to
grou nd, of course.

Fig. 7. Compensation resistor
(RcJ is used to eliminate the
effects of the offset currents.
This resistor has (J value equal
to the parallel com bination of
Rin and R f. 'a = 10 '; E(_) =
(Rin - Rr) ' 0 ; E(+) = Rc 10 ';

E(_) ~ E(+),
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•• •, .
UHF

3 TO 5 dB MA X . N .F.
20 dB M I N. PO WER GAIN
Uses 2 o f TI 's lo w noise I'.
J ·FETS in our special ""
c irCUit b o a rd d esign wh ich
gives a mi n im um ot 20 d8
p o wer ga in a t 4 5 0 MHz.
St ab il ity is luch t h a t y o u
can h a ve mismatch ed loa d s without it osci l ·
lilt in g a nd you can re tu n e (u li ng the capped
openings in the case) over a 1 5 ·2 0 MHz range
simp ly by peak ing t h e maximum s ignal . Avail '
able tuned to the frequency of your choice
between 300 ·550 M H z . 4 ·3 / 8 " x 1·7/8" x
1 ·3 18 " aluminum c a se with po_r switch and
YOU r c h oice 01 BNC or RCA , eceptac les.
R.,qu ires 12 VDC . 10 mAo
Model 202 price $34.95

1 1 crysta l
c hannel s. A va ilab le in
you r c h oice o f fre q uen ·
cies f ro m 13 5 -2 5 0 M Hz
in anyone segm ent
fro m 1 -4 M Hz wide.
I. F . bandwidth (ch a n ·
nel selectivitY ) aVllllab le in your c hoice of
±7.5 k Hz or ±15 kHz. 8 pole Quartz f ilter and
a 4 ·p o le ceramic fi lter gives more than 80 d8
reject ion at 2X channel bandwidth. Ph"se
locked loop cetecror. F requ e ncy tr immers for
each c rystal. .2 to .3 mic rovolt fo r 2 0 dB
quieting. Dualllate MOS F ETS and in tegrated
ci rcuits. Self-con tained speaker and e xt ern a l
speaker jack . MObile mOU nt a nd til t st"nd.
Aluminum case, 6 " " 7" x 1 -3 / 8 " .
Model F M R 260-PL p r ice:
135 ·180 M Hz $149 .95
181 ·2 50 MHz $1 5 9 .9 5
Pr ice includes one .0 0 1% crystal. Addi t ional
c rys ta ls $8.9 5 ee. Th is rece ive r is reco m 
mended in Or. T a ggart ' s Weather Sat ellite
Ha n d b o o k .

HOW TO ORDER : All It ems on this page ere
availa ble only from Vanguard Labs. Fo r r..
ceivers and converters state model , in p u t and
output fr equ en cies. and bandwidt h whe,.
app licable. Fo' the fatest servic e c all (212)
4 6 8 ·2 7 2 0 b e t w een 9 AM and 4 P M Mo nd a y
through Fr id a y , e xc ept h o lid avs . Your o rda r
c an be sh ippe d CO O by Air Pa rcel Po st.
BY MAil : Sen d y ou r o rder to Vangua rd
La b s . 19 6 ·23 J a ma ica Avenue, Ho ll is . NY
, 14 23 a n d include remitta nc e bv postal
money o rder , c esh ie rs c heck or c erti f ied
c heck . Perso n a l c hecks a re also accepted, but
banks now require 3 weeks for c hecks to
clear. there fo re this will delay your o rder .
Include sales tax if you re sid e in New York
State.
PURCHASE ORDERS : We a ccept purchase
orders fr o m US and Cen a d ia n government
agencies, u n ive r , it ies, and A A A rated corpora
t io n s . O u r terms ere Ne t 3 0 days.
FOREIGN OROERS : Must re m it payment in
f u ll in US funds p lu s postage and insu'a nc e
fees . If com plica t ed CUSt OmS f o rm l a re reo
q u ire d, please f o rward y our o rde r to an
Im por t -e xpor t agent.
SHIPPING ; We shi p a ll c u r merch andise by
insured perce l post or a ir meil . Speciel d e·
livery Is a lso available. Pr ic es includa ship ping
e v regu lar parcel p o st if you remit with your
order. F or ai' meil sh ip p in g add $ 1.00.
Postage will be added on ell COo... p urc ha se
o rden. and f o r . ig n orders.

ments. T he oscilla tor u ses 5th OVertone
crystals to reduce spuri ous 'esponses and
m ake p o ss ible fewer mul tipliers in the csctue
tor chain Which usus 120 0 MHz bipolars for
maximum eff iciency. Ava ilable w ith your
c hoice o f in p u t f requencqes from 300·5
MHz and output frequen c ies from 14-220
MHz . Usable bandwidth is ebout 1" ot the
inp u t f requency b ut can b. easily retuned to
cover moru. R~uires 12 VDC . 30 rnA.
Model 4 08 price . .• . . . ... . .... .. . $59.95
.005" crystal incl u d ed

p roduc t s - some b v as muc h as 10 0 dB o ver
tha t obta ined w ith b ipolar m l"ers. A b ipolar
csc tneror u sing 3 rd o r 5t h over tone p lug· in
c rystals is fo llOWed ev a h a'm on ic ba n d paSS
f il ter , an d where n ece ss ary a n addi tional
amplifier is used to aSSU re the correc t a m o u n t
of dr ive t o the m l".r . A va ila ble in you r c hoice
of inp u t f requencies fro m 5 ·350 MHz and
with anv output you choose within this range.
The u sab le bandwidth is approximetely 3 " of
the in p u t frequency wi th a maximum of 4
MHz. Wid.... bandwidthS are available on
spec ial order. Al though a n y fr equ e n c y com
binat ion is possible (i nclUding converting up)
best resu ltl are o btain ed if you c hoose an
OUtput fr e q u e nc y not more than 113 no r less
t han 1/ 20 ot t h e inpu t freque n cy. Encl o se d in
e 4 -3 / 8 " x 3" x 1·1/4" al um in um c ase with
power and a nten na t ran ster s witc h and y o ur
c h oice o t BNC Or R CA rec epta c les . Req u ires
12 VDC@25 mA .
Model 4 0 7 A p r ice ;
5 ·20 0 M Hz $ 54.95
20 1 ·350 M Hz $ 5 9 .9 5
Pr ic es includ. .005" crystal. Addit io n a l
c rv s tal s $8.95 ea.

UHF
2 0 dB M IN . GAIN

3 TO 5 dB MAX N .F .
This m ode l is similar in
app e a r a nc e t o o u r
Model 407A but u se s 2
low n o ise J ·F ETS in
our spec ia l ly dasigned
R F s ta ge w hich Is tuned
with h igh -O miniature
trimmers. The mi"er is a special dua l '9il te
MOS F ET m ad e by R CA t o meet our req uire ·

FOR VHF RECE IVERS
T his synthesizer h aS
8000 c hannels and c a n
tune a continuous 40
MH z segment of you.
c hoice fr o m 11 0 -1 80
MH z In 5 k Hz ste ps.
Th is w ill sa t isfy most o f
y o ur re q u i,ements in the VHF ra n ge and can
save y o u hundre d s o f d o lla rs in c rvs tals p lus a
lot o f t ime_ S tOC k u ni t'S are pro gra m med for
r.,;;e ivef s with t he c ryst al t or m ula Fc .. F I
· 10 .7 divi d ed by 3 but w e can program it
t o a lmost any o ther I F at no additional cost
at the time of your o rd.... It is supplied wi th
an intertllCe for plugging in to your existing
c ry st a l socket. ReqUires 12 VDC • 1/2 amp
which is easily Obtainable from a low cost
power supply . The synthesizer h a s 4 voltage
regulators therefore the p o wer supply need
not b e regulated. Ph a se noise is n Ot d e tec table
as t he VCO Is coarse tuned b Y a DAC thereby
e allng the reQu i,eme n ts o f the p hase·locked
loop. Not af fect a d by v ibra t io ns e nco u nt e re d
In mobile use. Encl o sed in a n 8" ,,3·7/8" "
1· 112" a lu mi n um c a se and supp l ied w ith a
combinat io n t il t sta nd/mob lle m o u n t in g
brac kat.
Pr ic e ; Model $ R ·14 0 D-05 $ 1 79.9 5

E XTRA LOW NOISE
Exc elle nt f o r weather saUiI.
li te ,ecept ion and reco m 
manded by Dr. Ralph E.
Taggart in h is Wea t h er
Sate llite Ha n d bo ok . LaS$
than 2 d B noise f igure and
approx imate lv 17 dB gain. Uses a low n o ise
J-F ET in a common sou rc e n e utrel ized ct r
cui t . Available f ac t ory tuned to you r c hoice
of fre q u enc y fro m 13 5 MH z to 250 MHz.
Bandwidth approx imatelv 4 MHz. S uppl ied in
a 2 -1/ 4 " " 1 · 1/ 8 " x 1-318" die'Cast aluminum
weather-proof c a se with a filter for po_ring
it through th. IIntenna. Requ ires 12 VDC . 5
mAo Choice of V H F , tYpe " N". or BNC
receptacles.
Model 102 W P RiCE $ 3 6 .9 5

NOTE : We can make any synthesizer fro m
....e.o to 4 7 5 M Hz. Call us f o r prices.

2 M ET ERS
Th is c o nverter has a
mi nimu m of 2 0 dB gain
and a noise f igure o f
2.5 '3. 0 d B w hic h
_ures you of a sensi·
tivlty o f . 1 microvolt o r
bettar. Tha circuit uses
• dual-ga te MOSFET R. F . stage and a dual ·
gate MOS FE T mi ..er (thereby giving YOU a
minimum of cross·modulation products!. 6
tuned circuits, a b ipolar oscillato' end .005"
c rYIQlI. Coven 14 4 ·146 MHz at 28-30 MHz
outpu t with 0 ... c,ystal inc::lud..:! end 146 .148
MHz a t 28-30 M Hz w ith an extra c rYltal
(ava ila b le for $6.00 morel. The gless epo xy
cirCUi t b oard II enCl o sed In a 16 gauge
alum inu m case measu rin g 3· 1/2" x 2 -1/4" x
1·1 / 4 " w ith y our c hoice of either BNC or
RCA recepta c lel . Al so inc lUded is a p o wer
and antenna switCh . Req u ire s 12 VOC @ 1 5
rnA. The converte r il erse avaUable a t o t her
input and output f re q u enc ies. Call us f o r
p rices. PR IC E : Model C·14 4·A available fr o m
stOCk., $39.95 with one crvSQlI . Addi tional
crystal $6.00 extre.

H F g, VHF
40 d B GAIN 2 .5·3-0

N .F . @l l50M Hz
2 RF steges w it h tran·
sient pro tec t e d dual·
gate MOSF ETS g,ve
thiS conve r ter the high
gai n e nd low n o ise y ou
need fo r rece iving very
weak s igna ls . T h e mix e r
Itage is a lso a d u al llate
MOS FE T as it greatly re d u c es spurious mix ing

H IG H GAIN . LOW NOISE
30 ee p o w .... 118,n , 2 .5 '3.0
dB N. F. at 1 50 M Hz, 2
luge, R . F . p ro tected ,
d u a l·gate MOS FE TS. Ma n·
u al ga in control and pro ·
vis,on for A G C. 4-3/8" X

1·7 / 8 " x 1·3 / 8" al um,num ca lle w ith P OWIH
Iwi tch and you r c hoice o f BNC o r RCA
rece p tacles . Available factory t une d to t h e
f requenc y of YOUr c hoice f rom 5 MHz to 350
MHz with approximately 3" bandwidt h. Up
to 10 " B.W. available on wecial order .
Requires 12 VOC . 10 mAo
Model 20 1 price 15,200 MHz} ...•.. $ 29.95
20 1·350 M Hz . • .. .. . . . ..... ... .. $34.95

FOR A LL T R ANSCEIV E RS
The ST R seri.. Syn ·
thesizers are available
fo r any tra n sce iver
oPerating from 2 0 MHz
to 4 7 5 MHz tha t uses
c rys talS in t he 5 t o 85
MHz range. It h a s a
t h u m b w h e el dia l c ali b ra t ed for y our ope rating
f req u ency p lus a selectable transm it o ffse t o f
plus o r minus 6 00 k H z, p lus or m inus 1 MHz,
and 2 spare offsets that you can ad d la te r.
Fre q u e nc y accuracy is .0005" and spurious
OUtputs a re 6 0 to 70 dB d o wn. To process
your order we must have the crystal formUla
ot your transmit a n d receive crystals. It your
transce iver uses 1 crystal for bot h t ra ns ·
m itting and receiving (like the MotorOla
Metrum Ill , YOU can use our reca ive synt he
slle' described to the r ight. Ma"im u m t u n ing
ra n ge p er synthesizer is 10 MHz a bove 100
MHz and p ropo, tio nally less a t lo wer freQu en.
cies. Dial inc rements are in 1 k Hz ste ps fr o m
5 to 3 0 M Hz a nd 5 k H z steps above.
Mode l ST R synthesiz e r pr ic e
5 ·150 MHz $259.95
151-475 MHz $279 .9 5

"'fjaan1ls",~!!!..;: A wfj! Holl is NY 11423
(2121468·2720



Home Brew

A n Elephant!

John W. Kuivinen WB6IQS
3426 Duke A ve.
Claremont CA 91 71 1

C al Po ly 's award-winning
19 7 7 m lc roproccssor

equ ipped Rose Parade er urv
was aided by amateur radio.
It 's not easy to move a six
t e e n-foot high, forty-foot
long, thir teen-ton elephant
from Cal Poly University at
Pomona to Pasadena's Rose
mont Pavil ion. The twenty
seven m ile tri p requ ired a
m on t h of planning and
special perm its from al l t he
cities a lo ng the way .

The move was aid ed by

Hams needed for the move to Pasadena. The sign says "Hams
do it with more frequencies."

Access door to the operator 's positions.

146

local hams in the long t rek to
the final assembly site.
WR6ACD hams volunteered
for the "duration," leaving
Pomona on December 23,
1976, about 1:00 am and
arriving in Pasadena at 8:30
am. Numerous breakdowns
an d difficulti es with the
hydrau lic system delayed the
arrival o f the fl oat unti l the
earl y morn ing rush hour was
well under way. The hams
used 94 sim plex to kee p com
m u n ications between the
pol ic e escort, floa t, and con
voy vehicles.

Many donations were
necessary to make this float a
reality. T he two front legs
were loaned by Northrop
Aviation and were originally
des igned to be F-5E landi ng
gear for a jet fighter. Rock
well Intern atio nal donated a
set of PPS-4 microprocessor
c hi p s a n d developmental
hardware to use in controlli ng
the animation and monito ring
the instrumentation on the
float. There is a very long list
of donors for the 1977 Rose
Float; it would be impossi ble
to list them all.

The project was en ti rely a
student-run volu nteer effort
by the join t cam puses of Cal
Poly Pom ona and San Luis
Obispo. Most of the fl owers
were grown on th e campuses



Mother elephant and baby going down the parade route.

Social Events
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and money was raised by the
studen ts th rough the sale of
flowers, raffle tic kets, and
various com munity activities.

The float was unique in
several ways. One: There was
not a pod un der the elephant.
In most floats , th e pod hides
th e main drive motors and
supports the structure; ho w
ever, Cal Poly's ent ry had the
legs stan ding d irectly on the
grou nd. The main drive
power was through hydraulic
mo tors in the rear legs with
the front legs used to stee r.
Two: The fo rty-five second
anima tion seq uence was con
trolled by a syste m con 
taining th e microprocessor, a
Master Animation Con troller
(MAC), and manual controls.
The float used li mit switches
fo r feedback to signal the end
of a part icu lar un it 's travel.

The animation was very
co mplex, requiring twenty
channels of information, in
cludi ng motions for both
elephants' heads, eyes, and
ears, th e mothe r's trun k, the
bab y's legs, and both pro-

ROYAL OAK MI
JAN 8

The Oak Park Amateur Radio
Club's Ninth Annual Swap n' Shop
will be Sunday, January 8 . 1978. at
t he Frost Junio r High School in Oak
Park (no rth of Nine Mile on Scotia).
Talk-in on 52/52. Adm ission is $2 
ample t able space. Hours are from 8
am to 3 pm. Prizes and refreshments.
For further into. write to: Lee Ricelli
WA8 RNB, 11 8 South Pleasant. Royal
Oak MI 48067.

SOUTH BEND IN
JAN8

A Swap & Shop will be held Jan
uary 8, 1978, at t he New Century
Center in downtown South Bend by
river on U.S. 31 Oneway North across
from St. Joseph Bank Building. Half
acre in one large room at ground level
of entrances and load ing doc k. Four
lane highways to door from all direc
t ions. Ta lk-in on 52·52 and area
repeaters.

RICHMOND VA ~

JAN 15

The Richmond. Virginia, Winte rfest
will be held on January 15, 1978. at
the Bon Ai r Community Center, spon
sored by the Richmond Amateur Tele
commun ications Society . AR R L ccor-

pell ers o n the baby. Origi
nall y, the plans called for the
mothe r elephan t to roller
skate down the parade rou te.
Joints were placed at the
shoul ders, hips, and knees for
hydrau lic rams to be actl-

dinated. Technical symposium, draw
ing, home brewers corotest - 2
divisions. over 18 and under - with
framed certificate to winners with
Most Original Idea, Best Mochanical
and Best Eloctrical Construction. FCC
exams will be administered, starting at
10 am - to take exam, mail Form 6 10
at least five days prior to Fest to
address below. Send SASE if you need
Form 61 0. Commercial exhibits.
indoor flea market, $2.00 {table In
eluded), outdoor frostbite tailgate flea
market, $ 1.00. Admission $2,
children under 12 free. RATS mem 
bers excluded from contest and draw
ing. Talk-in on 26-88 and 52 simplex.
Richmond Amateur Teteccmmumca
tions Society, PO Box 1070, Rich·
mond VA 23208.

WAUKESHA WI
JAN 21

The 6th Annua l Midwinter Swap
fest of the West Allis Radio Amateur
Club will be held Saturday, January
21, 1978 , starting at 8 am, at t he
Waukesha County Expo Center. Direc
tions: 1·94 to Waukesha Co. F, south
to FT, west to Expo Center. Tickets
are $ 1.50 in advance, $2.00 at the
door; reserved tables are $1.50 in
advance. Wrile: WA RAC, PO Box
1072, Milwaukee WI 53201 .

vated by a series of pro
grammed leg mot ion com
mands to simu late a kind of
smooth walking motion. Un
fortunately, the lack of t ime
and suitable hydraulic equip
men t prevented these

FORT WAYNE IN
JAN 22

The annual Fort Wayne Winter
Hamfest will be held on January 22 at
Shiloh Hall, north of Fort Wayne,
from 8 am unti l 4 pm local time.
Early par king is available and 28/88
and 52/52 will be monitored. This
yearly event is sponsored by the Allen
County Amateur Radio Tochnical
Society (AC/ARTS!. Admission is
$2.00 at the door. Table space is
available at $1.50 per half table
(about 4 feet).

WHEATON IL
FEB 5

The Wheaton Community Radio
Amateurs will hold thei r 16th Annual

motions fro m being co m
pleted .

Ma n y thanks to the
follo wing hams: WA6CYY,
W A 6HFF , WB 6 EAP,
WB6BKA, WA6UZP, WB6
OOQ, and WA6 RJ N. •

Midwinter Swap & Shop on Sunday,
February 5, 1978, from 8 am to 5 pm,
at the DuPage County Fairgrounds on
Manchester Road (near County Farm
Road) on the west side of Wheaton,
Ill ino is. Some tables will be provided,
but bring your own if possible. The
WCRA invites anyone with an interest
in buyir'lg or selling new or used
electronic equ ipment to attend t his
ham/est, which will be inside four
large heated buildings at the fair
grounds. Advance tickets (available
until January 23) are $1 .50, and
tickets at the door are $2.00. Checks
should be made payable to t he club.
Write Don Snyder WB9VFC, 623
Meadows Boulevard, Apartment 3C,
Addison IL 60101.



148
C3



John Pilson K 1 UZ
PO Box 21
Saun derstown RI 02814

work and are made. O ne
boo k that I have found to be
very good at explaining what
I've just tried to ex plain , and
which does so in grea t detail,
is Understanding Solid State
Electronics , which is put out
by T exas Ins truments and can
be fou nd at most Radio
Shack stores. Much of the
basic information contained
in this article was ta ken from
that book.

Conclusion

You now understa nd ho w
the basic transistor works. lt's
absolu te s i m p l ici ty. Of
course, you will certa in ly
meet harder terms as yo u
learn more about ho w d iffer
ent types of transistors work,
such as: overlay effect , for
wa rd biasing, al pha cutoff
fr equency , etc. But, for no w,
you don 't care about th at,
since you know wha t makes
the simple NPN tick , and
that's good enough . . . for
now at least. •

Fig. 2(b). Comparison o f the
original signal (left) with the
signal after amplification.

(

-«I
( ""TT E R

u n
COLUC TO'l

•••

demonstra ted in Fig. 2(b).
Bear in mind that this circuit
is a simplified o ne, and, in
actual practice, there will be
some other components
thrown in to confuse you 
but the theory of o perat ion is
the same.

Now that wasn' t so tough,
was it? All that happens is
that some electrons are pulled
out of the center (base)
regi on , and tha t allows cur
ren t to flow betwee n the
o ther two regions (emitter
and collector). The current
from the battery "adds" to
the signal , hence the am plify 
ing effect.

Recommended Reading

It would be very helpful
for you, at this poi nt , to read
furt her about how t rans istors

\

Fig. 2(a). NPN transistor as a simple audio amplifier.

Fig. 1. The two basic types of transistors.

-«I
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COUfC TOR...

Transistor Primer

shows va trans istor (NPN in
th is case) am plifyi ng the
sound from th e microphone
and delivering it to a speaker.
The power source is a
battery, with the polarity
marked .

What hap pens in thi s c ir
cuit is that, w hen ac tivated,
the microphone pulls elec
trons from the base region in
thi s transistor, allowing a
flo w o f electrons fro m t he
emitter to the collector. How
loud the sound is that the
microphone picks up controls
how much flow of curre nt
from the battery there will
be, and , consequently, how
much sound there will be
radiated by the speaker.
Thus, an accurate reproduc
tion of the original signal is
ac hieved. Th is idea is

I have found that, in ma ny
cases, hams are unaware

how t ransistors really work.
Although it might only be
necessary in some cases to
memorize what an NPN or a
PNP transistor looks like,
understandi ng how they work
can be extremely beneficial.

Th is art icle should help
the beginner who does not
have much of an inkling of
how these solid state devices
perform their magic. It will
not go into all those fancy
names like CMOS, MOSFET,
etc. I chose not to do th is for
only one basic reason, and
that is that I do not have the
knowledge, at this time, to
get into a full- fledged high ly
technical art icl e o n this su b
ject.

Don'{ stop reading now
and put this article off, unless
you know your stuff about
transistors. You Novices and
woul d -b e N o vic e s , p ay
attention. There are a few
questions on the higher class
exams relating to transistors,
so it might pay to refresh
yourse lf befo re you take the
"big step."

The Transistor

In a transistor of common
variety, t here are three ele
ments whic h do the wor k.
They are the em itter, t he
base, and the collector. If it
helps you, these correspond
to the cathode, grid, and
plate of a vacuu m tube. Thus,
the te rms of t ube amplifie rs
have correspondi ng t ransistor
te rms; e.g., grounded gr id
becomes grounded base,
cathode follower becomes
emi tter followe r, and so on.

The transistors we are
dealing with are o f two basic
types, NPN and PNP. They
are shown in Fig. 1. As can be
seen , the only difference
bet ween NPN and PNP drawn
sche matically is the dir ection
of the littl e arrow inside the
transistor. T his arrow points
opposite to the direction of
current flow, which is shown
in the circ uit by the two
arro ws outs ide the tr ansistor.

How They Work

Take a look at Fig. 2(a). It
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I Love My GTX-I

Tobie 1.

had a sol id 2.5 Watts output,
the receiver was extremely
sensi tive, and it had good
selectivity and intermod
rejection. But the re were cer
tain things I didn 't really li ke
about it - li ke no t being able
to see any thing but the
speaker grill while t rans
mitti ng. I never coul d un der-
stand why they put the mike
element at the bottom of the
case. It certainly is no tele
phone receiver. Also, the unit
was too large. It just wasn't
pa rticularly comfortab le to
carry, especially if you don't
have "King Kong" hands. So
my search co nt inued.

Afte r loo king at just about
eve ryt hing that everyone
makes in hand-helds fo r the
amateur market, there
seemed to be only one that
might meet the criteria which
I had set for mysel f - the
Cenavc GTX-l T. The specs
looked good and the size was

everywhere and hammjng is rather small as compared with
supposed to be fun, f ree from everything else on the marke t
bo th worry and filing forms except the HT-220 sfi mfi ne.
with the local authorit ies. But, the price was a little high

Meanwhile, a friend of relative to some othe rs. So I
mine had recently purchased considered it, and pondered
a used HT-220 sllmfine which over it, and tried to find
had been co nverted to the 2 someone that owned one.
meter band. In it were Bu t, alas, no luck . They were
crystals for the two local too new to the market , and
rep eat er s, the max imum all everybod y wanted was a
number of f requencies it Wi lson , any how. So, one day
could hold. This rig seemed I impetuousl y decided to take
to be the way to go. It was the plunge. Off to the bank I
s mall , lig h twe ight, con- wen t, forcing myself to think
venlent, and worked like a only of the great fun and
champ. Ho wever, for my operating pleasure I was going
p reference, the frequency to experience with my new
limitations proved to be too " mini hand-held." (That's
restricting, and besides, wi th what Genave calls it.] So I
a few rare except ions, tho se mailed my o rde r and waited .
things are dam n expensive. After about a three week
And if you want more fr e- wai t , I woke up one morning
quencles, you need to convert and asked myself, " Why am I
to the "omni" versio n. This wait ing?" After all, I had sent
adds to the cost, size, and them a certified check for a
weight. So, it seemed that GTX-1T, 4 sets of crystals,
furt her searching was neces- and a leather case. And their
sarv. . ad had boasted, " Hurry! Still

I began to scruti nize all t ime for Christmas delivery."
the ads and other material I Well, Chris tmas had just
c ould find on hand -held passed and I sure as hell
uni ts. Meanwhile, the ham wasn 't waiting until the fol
club of a school at which I lowing Yu leti de season. So I
was taking some courses ut ilized the services of "Ma
acqui red a Wi lson 1402-5M Bell" and gave them a call.
and allowed me to use it for a The very nice people at
while. It worked very well. It Genave advised me that they

0 .05 u V
3.3W
BOO rnW
470 rnA
170 rnA

34 m A
None to -60 d B

My Results

0 .14 uV

user

0.07 uV
3.5W
No t Given
Not Given
Not Given
Not Given
Not Given

Factory

0 .15 uV

categories to which I am
directing my attention .

A couple of years ago I
bou ght a Drake T R-22 wi th
the idea of using it as a
combination mobile and
hand-held type of unit. It
worked rather well from the
car, but proved to be much
too cum bersome as a hand
held . There is nothing quite
like walking arou nd with a
mobile rig strapped to your
shoulder, your a rm ta ngled
up in the mike cord, the tele
scoping antenna poking you
in the eye, and all the while
exclaimi ng, " Boy, oh boy,
isn't hamming fun!" Some
how, this wasn't "whe re it
was at. " Also, I noticed a
creeping paranoia which was
besetting me, an d it was
especially noticea ble whe n
ever I left the rig unattended
in the car. CB thieves are

- report

the Genave HT
-

on

Receiver Sensit ivity
(20 dB of quieting)

Squelch Threshol d Se nsitivity
Powe r Output (High )

( Low)
Battery Drain (High xrnitl

ILow xrn itl
ISqlHllched Reve l

Spu rious Output

W ith the advent of
VH F- FM and re

peater operation a few years
ago, keen interest in ex
tremely portable, reliable and
convenient local communica
tions took a big upsurge.
Manufactu rers followed suit
by introducing a greater
va riety of equ ipme nt to
entice the desk-bound ham
into increasing his opera t ing
time and combining this
new-found fun wi th act ivities
here toforc not associated
with hamming.

All sorts of equipment is
now available, ranging from
moderately sized vfo and
synt hesized multi- mode units
to relatively small, crystal
c o n t ro l le d , c ha n ne lizc d
hand-held units, and rigs
slightly larger, such as the
TR-22, the Icom units and
o thers. And it's these last two

C. RichMd ~all!y, Jr. WA4 HVH
3122 Rolling Roa d
Hi gh Po in t NC 21260

. 50



Looking West

were making some produc
tion changes and ci rcuit
modifications to my unit and
it would be a couple of wee ks
before th ey shipped. Again, I
waited . Finall y, after o ne
more phone ca ll and a little
more wait ing, it arrived. I
unpacked it and carefully
inspected it for damage 
none! So I inserted eight
"AA" nicads into the battery
pack (that's right, it uses on ly
eight) and put th e pack into
the rig. I turned the unit on,
adjusted the squelch, selected
a local repeater frequency
and "hit" t he button.
"Whadyaknow, it works."
And it sounded pretty good,
too. So for the next test I
gave a friend of mine a call
and asked for a report. He
said it sounded good, wi th
very good audio quality , but
the level might be a little low.
Apart the unit came and an
adjustment of th e devia t ion
co nt rol cor rected the low
audio .

After a fe w weeks of oper
ati ng, all subsequent reports
were favorable. And everyo ne
wanted to know the "scoop"
on the unit. And, of course, I
wasn't about to let them
wander off in ignorance.
After all, I had done a great
deal of detective wor k prior
to my purchase, and I wanted
everyone to know I had done
well. And I had, too. The
darn thing is small, about an
inch longer than th e HT-2 20
slim line but othe rwise near
the same dimensions. In othe r
words, it doesn 't requ ire bot h
hands to grip it. It is th in
(1.25 inches, except for the

from page 14'

a nd at present was ooly going to
commit itself to coordinalion of three
ot tbe prime 60 kHz channels and see
what type of aclivity develops.. Pat
Corrigan KH6GOW informed me
IlTough Bill Orenstein KH61AF that
Hawaii was solidly behind the NARC
plan. and I have rece ived similar input
from the New York/New Jersey area
and New England. Finally. if t he
rumo rs we rece ived at Santa Maria are
any indicalion. the AR RL is also
squarely behind the NARC proposal,

speaker areal. not too wide
(just slightly greater than 2.5
inches), and co mforta ble. It's
a shame th e ad pictures make
it appear larger than it is. The
o nly possible physical draw
back may be its weight:
approxi mately 2.25 pounds.
But, I guess we all need a
little more exercise.

Aside from bei ng a handy
size and very attract ive, the
GTX-1T performs very well,
meet ing or exceeding all
factory specs. And it boasts
some nice fea tures as well. It
has provisions for 6 crystal
control channels, a high/low
power ou tput switch, a t re
mendously sensitive rece iver,
good audio quality both in
and out, and a c lean signal.
Ge n ave a lso included a
quality co nt rol lab test report
with my rig. This included
specifications information of
my individual unit. Now, how
long has it been since you've
seen that with a piece o f ham
gear yo u bought ?

One day I decided to get
t o geth er with some test
equipment and reall y chec k
the unit against the factory
specs. Most of the gear was
Hewlett-Pac kard and the way
things tallied is shown in
Table 1.

I shou ld also include that
the unit featu res a dual co n
version superhet receiver with
standard 10.7 MHz and 455
kf-iz i-ts and a six pole crystal
filter. And since the unit is
really their commercial han d
held t uned to th e 2 meter
amateur band, there are other
niceties suc h as shiel ded pots,
a sealed rota ry switch, G-10

and it would su rprise me to see them
adopl anyt hing else. In short, it loo ks
as if the guys and gals up in Normem
California have come up wilh a
winner, and have done 50 with very
linle time 10 work up the proposal.
FinallV, and for what it may be worth,
unles:5 somelhing far bener comes
along - a plan that provides relay
communication without F M repeaters
- I. 100. endorse t he NARC plan as
being the most logical approach 10
solving a rather dillicul t situation. I" m
also grateful to Jay O'Brian W6GO,
for putting us in the posilion of being

glass epoxy boards, and
rugged construc t ion.

A lt houg h co mpo ne n t
density is ra the r high, general
maintenance and service arc
cased, somewhat, by incor
porating two pr inted ci rc uit
boa rds, the transmitter boa rd
and t he receiver board,
oriented compone nt side to
component side, sandwich
fash ion. Accessibility to them
is gained by snapping th e
back o ff the un it , which
ex poses the battery pack and
the bottom of th e receiver
boa rd. Five screws are then
removed from the board and
the board lifted from the case
and moved laterally to ex te nd
beyond th e edge of the case.
Two screw holes on the right
side of th e board arc aligned
with th e two retaining tabs
on t he left si de of the case,
two screws are inserted and
tightened, and the board is
secured for servicing with
easy access to th e component
si de of both boards and the
foi l side of th e receiver board .
Getti ng to the foil side o f th e
t ransmitter boa rd requ ires
further surgery.

Well, there you have it, the
whole kit and kaboodle. I've
ha d the unit for eight
months, in con stant use, and
have experienced no prob
lems. I got the built-in touch
tone encoder with mine a nd
it works very wcll. Yo u can
have it either way: the GTX-1
without the encoder, and th e
GTX-1T with the encoder.
Included with either rig is an
except iona l owner's manual,
very complete and informa
t ive.

one of the first 10 detail it to you.
What about the non·repealer

people, those involved in weak signal.
long-haul SSB. EME, AM. and other
narrowband modes! Bv ilnd large thev
are far from eeoov. and many have
already made it publicly known that
tbev do nOI believe the p ro mises of a
non-channelized. non- FM segmenl
belween repeater- inputs and OUlpuls..
TheV doubl the ability of anv council
or individual to enforce such I fMtric·
lion. They cite the tact thai syntl'le-
sized F M equipmenl is chilnnelized
and the spectrum in Question is tech
nically open for aevcne 10 use rll9ard
less o f mode. Tbev dou bt if an eme
t eu r wi ll OSY tWQ megahertz jus t 10
get a simple>\ o sa, and figure that,
councils and coordinators no t wit h-

So, if you are In the
mar ket for a 2 meter hand
held o f high qual ity and ex
cellent performance that's
thin enough to stick in your
back poc ket, you might con
sider doing as I did and ge t a
GTX-l T. •

standing. the spectrum will ewntually
channelize itself U11less me)' «t to

prorect it. In getleral, t hose now using
t his spectrum feel l hal re pealers and
FM have no business wIlalever do wn
there and, as for what the fut ure holds
. . . well, your gUllSS is as \IOOd as
mine. One th ing is cer-tain - the
people t here now have no int en tion of
being kicked OUI. no maner the cost;
ma<1V hif\/e made this quite clear. As
one caller- 10 Ihe "Looking West"
answering machine put it, '·Promises
are cheap ... it', keeping them thaI',
not pos$ible."

NOT WITH IT OEPARTMENT
Since the technicel comm iUE!e

Continued on p;tgf! ' 53
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G. S. Corpe W6LM
P.O. Box 308
Wrightwood CA 92397

- - the early days of radio

How It Was

I n my more than 65 yea rs
of association with radio

(started in 1909), I've run
into some more or less extra
ordinary and odd published
angles, and it occurs to me
that many readers of this
magazine would also enjoy
them.

As far as I have been able
to learn, the very first printed
article about radio in the
United States appeared in the
December, 1898 issue of
Frank Le slie's Popular
Monthly. It was a 7 page
write-up entitled "Space Tele
graphy" and had more than a
half-dozen pictures and dia
grams. It certainly makes
fascinating reading !

After the construct ion of a
coherer (about the earliest
detector) , it says, "
meta llic f ilings form a
detector for electric vibra
t ions of the greatest sensi
bility." Then it goes on to
say: " Or. Lodge has suggested
the name ' cohere r' for this
piece of apparatus, and his
investigat ions, togeth er with
those of a number of ot her
scienti sts , have developed its
possibilities and refined its

sensnrveness until it exceeds
all o ther inst ruments as a
det ector of electrical oscilla
tions. "

The final paragraph of th is
189 8 write-up appeals to me
as being doubly interesting. It
quest io ns the fut ure of wire
less in some ways, but also
doe s some interest ing pro
phesying: " . .. t he Marconi
apparatus cannot di rect the
waves it evokes and must
expend at the sending station
sufficient e nergy to fi ll to
repl etion the sphere of space
o f which the transmitter is
the center and the receiver
but a mere point on the
surface. Applied to trans
mission over long di stances,
such an expenditure of en
e rgy becomes commercially
appalling, so that unless some
prese nt unknown mea ns of
givi ng the waves in a predeter
mined direction sha ll arise,
the reliable o ld wire alo ng
which the electric pulsations
conveniently slip promises to
remain a fami liar object. In
special cases, suc h as inter
c o m m u n ic a t io n between
ships at sea, the transmission
of signals between moving

objects, as railway trains, or
army corps, or in the emer
gency of a broken cable, wire
less telegraphy may, and
probably will, prove itself of
immense valu e; but these arc
the exceptions rather than
the rul e . . . Yet, the coherer
is one o f the great discoveries
of the age."

Another interesti ng item
appeared in The American
Monthly Review o f Reviews
for June, 1899. In it is an
article about Marconi by his
engineer, Dr. Erskine Murray,
who said : " Our messages
seem to carry best in fog and
bad weat her; t hunderstor ms
and elect rical di sturbances do
not interfere in the least. The
Earth's curvat ure makes no
difference at all; these
Hertzian waves follow arou nd
smoothly as the Earth curves.
Messages can be sent to any
distance given a sufficient
height of wi re - if you
double the height of yo ur
mast you can send a message
four times as far - the range
of distance increases as the
square of the mast's he ight. A
horizontal wire, placed at
whatever height, is o f no

value in sendi ng messages 
a ll that counts is the vert ical
component."

An item appeared on page
133 of Radio Journal fo r
Sep te mber, 1923, sayi ng: " A
prominent aircraft engineer ,
who conducted radi o tests
d uring a balloon race , insists
that there is no stat ic at an
altitude of 3000 feet or
over." It conclu des: "Most of
us can't live there , however. "

One of the biggest " boo
boos," I think, was published
in Radio Doings for the week
of Oct. 24-30, 1926 . Under
t he ge ner a l heading of
" October in Radio History,"
this appeared : "1914. E. H.
Armstrong was issued a
patent covering the regenera
tive circuit , also known as the
superheterodyne circuit." 
Gosh!

In the issue of December
31, 1927, th is same magaz ine
had a full page advertisement
headed up " Why Radio is
Belter with Battery Power."
It went on to say , "A well
made B battery is the best
form of 'b' power suppl y for
a ll rad io rece iving sets. Best in
q uality of reprodu ction, more
dependable, lower in cost,
more eco nomical in o perat io n
and most convenient ... the
pure current (direct current)
of the 'B' battery permits
clear , rounded tones to come
from the receiver. ... Radio
is more dependable with
battery po wer ..."

This one comes from page
77 of Radio Doings for Aug.
16, 1925: " The new fla t cell
' B ' b a tt er y r e c entl y
announced by the Nat ional
Carbon Co ., makers of
Eveready batteries, ut ilizes
the new prin ciple of patented
batter y cons truct ion by sub
st itution of flat cells for
cylind rical ce lls. More than
30,000 of these batter ies have
already been tested by users
in actual service and fro m 30
to 52% longer life has been
o btained under the same con
d it ions of service as compared
with any cyl indrical cell
batteries of the same external
d imensions."
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On page 75 of Radio
Doings for July 19, 1925, this
advice appeared: " If you live
in a so-called 'dead spot' 
that is, where you cannot
receive certain stations - take
off the ground connection on
your receiver. This will make
local reception better, at
least."

The literature shows how
even our greatest scientists
and inventors can have wrong
ideas. For example, Michael
I. Pupin (t858-1935) was
sure that radio signals were
possible only with a retu rn
circuit through the earth.
Quoting fro m his autobiog
raphy: "Every now and then
we are told that wireless sig
nals might some day be sent
to the planet Mars. (Pupin)
considers these suggestions
unscientific for the simple
reason that we cannot get a
ground on the planet Mars
and, therefore, cannot take it
into close partnership with
our Hertzian oscillations.
Without that partnership,
there is no prospect of cover
ing long distances."

With a rad io receiver in
practicall y every car on the
road now, it's interesti ng to
look back and see how they
were regarded 45 years ago.
This is what Radio Broadcast
magazine said in what un
doubtedly is an editorial ,
although it is headed " Profes
sionally Speaki ng," on page
200 of the February, 1930
issue. .. . .. We venture to
offer an opmton on this
business of radios for auto
mobiles. It seems to us that
there are several people to be

from page 1S1

meeting lest WMk, I have been try ing
10 find a nice way to put it, but for
the life of me, I can't. In early
December, the Two Meter Tec hnical
Committee o f the SCRA will bring
before the membership for rati fication
a proposed lo w megahertz band p lan
which places Southern Califo rni a on
the "even" channels, 10 k l-lz higher
than the rest of the nation and with
nineteen potttntial channel pairs. This
whole situation places me between a
stone and a hard spot for- two reason$.

cons idered the auto
mobilist, the innocent bv
stander already bothered with
noise from autos and in
danger of being run over by
one-arm drivers, and finally
the set manufacturer. The
automobilist has about all he
can do now to stay on the
straight and narrow. Are we
to have one-arm drivers to
add pote ntia l sources of accl
dents? And we cannot see
how anyo ne cou ld enjoy
mu ch radio musi c while
journeyi ng about in an auto.
The rumble of the motor and
of other cars' motors would
com plete ly mask out any low
frequencies, even if they
cou ld be obtained from the
small loudspeaker that will be
put in the car. The pedestrian
or dweller by the roadside is
already complaining about
traffic noise. The din from
autos that pass your house, if
equipped with radio sets,
would be worse than your
neighbor's set which may be
very loud - it usually is 
but is tuned to one program.
Instead you would listen to a
dozen programs at once going
up and down the street. lt is
our opi nion that t he only
people who will benefit by
radios for automobiles are
those who make - and sell 
the sets. The technical diffi
culties of bui lding a high
qua li ty set for installation
withi n the confines of the
average car are almost insur
mountable. The loudspeaker
cannot be very efficient at
low frequencies because there
is not sufficient space avail
able ."

Firsl as many of vcu are aware. I
happen to hold elective office in the
SCRA, and second (and more impor·
tant!, after a lot o f soul-searching I
find myself in opposition to the
decision of the technical committee.

Now, before I get a lot of irat e and
nasty letters from am ateurs involved
in emergency service communication
networks, let me say from the OIJtset
that my sympathies and desires lie
directly with them, I am not con'
vinced that there is any need whatever
for repeaters between 144.5 and
145.5 megahertz - not at the expense

On page 309 of the April,
1930 same magazine (Radio
Broadcast), we read this:
"New Hampshire State Com
missioner of Motor Vehicles
Griffin says: 'New Hampshire
is against au tomobiles
equ ipped wi th radios which
can be operated while the car
is in motion. This depar tment
is satisfied that the greater
percentage of accidents is due
to inattent ion of drivers, and
where a radio is being oper
ated while the car is in
mot ion , it certainly would
tend to divert the attention
of the operator .' "

Perhaps on a slightly more
constructive tone, here are a
cou ple of magazine cl ippings.
This announcement was in
the July 4, 1926 issue of
Radio Doings : "The U.S.
Civil Service Commission
a nnounces compet i t ive
examination for Radio Engi
neer , $3,800.00; Associate
Radio Engi neer, $3,000.00;
Assista nt Radio Engineer,
$2,400.00 ." Perhaps we
should explai n these are
annual salaries! Quite differ
ent from our present-day
inflated figures!

This reall y interesting item
was o n page 80 of Radio
Doings for Sept. 6, 1925: "A
method of 'canning' radio
broadcasts has been de
veloped in Germany. The
invention makes it possible to
receive radio signals and
retain them in th e form re
ceived, so that they are
accurately reproduced and
released," How does this
compare with our present-day
instant reruns of TV?

of aU othe< iCtivity. including ene-.
gency services. Nor do I feel t~t the
SCRA's Two Meter Techn ical Com·
minee has made a technical enor, In
teet, besed on existing spectntl
activi,y, thl!'{ made on a purely teen
nical basis a logical decision for this
area. However. coordination cOlJncils
such as the SCRA have now, by virtue
of the report and order on repeat erl
remote deregul at ion. gradual ed into
individu al spectrum manage menl
organizations that are in essence par t
of a vet-to-be-established national
council.

For coordination t o work on a
national bas's, it means that individual
local needs must be handled as
"special cases" on a ca_by·case bilsis
and in relation to a nationally·

To conclude, here are a
couple of true comments on
electrical matters, although
not referr ing to wireless. The
City of Los Angeles was first
lit by electrici ty on its streets
on the night of December 31,
1882. The Gas Company had
vigorously opposed elect ric
street lighting, and some of
the arguments against it were
pretty farfetched and ridicu
lous! It was claimed the
electric lights attracted bugs,
contri buted to blindness, and
had a bad effect on ladies'
complexions!

And then this one on
August 27, 1930, in an
Oregon newspaper : " It is said
that 25% of the telephones in
the U.S. are now ope rated by
dial system and that by 1940
the conversion will be com
plete. That is bad news,
ind eed. The change wilt
throw a lot of people out of
employ ment and add to the
worries of phone users. To
use a dial successfully, a man
shou ld be a graduate in elec
trical engineering and also
know somet hing about safe
cracking Dial phones
should not be permitted anv
wh ere in t own s under
500,000 people . In the larger
cities people become accus
tomed to misery and a tittle
more won't hurt them."

Anyhow, the world does
move ! But it's fun to glance
back. After all, we 're now
having a huge national
nostalgia binge - 200 years!
So, it isn't out of order to
indu lge in a little wi reless
no sta lgia along with the
nat ion 's. •

accepted standard. For everyone to go
his own way and begin coordination
efforts in this new spectrum on a
haphazard basis. without "y thought
given to what the neighboring area is
doing, will have to lead to chaos. Can
you imagine what il would be like jf
three adjo ining areas each chose a
diffe rent ban d plan? If area A ran
even 20 kHz . area 8 ran odd 20 kHz,
and area C went with 30 kHz and 15
kHz splits? The situat io n wou ld not
be conducive to friendly relati onships
between areas.

Yet, in los Angeles County,
Ventura County, Riverside County.
and in fact statewide, the emergency
services network plllr'l, one accepted

ContinlHdonPMJ8 155
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Build This

FM Signal Generator

- peak that rig for mode B use!-

J. c. Chapel W9HDA
2349 Wiggin.! Avenue
Springfield lL 62704

T he O SCAR amateu r
satellites have caused a

renewed interest in VHF and
10 meter preampllfl ers. Most
of these preamps provide
enough gain and noise im
provement to allow them to
be used with older general
coverage receivers and surplus
commercial "boat anchors."
In order to be effec tive,
however, the receiver used
behi nd any preamp or con
ve rter must be properly
ali gne d. Man y available
receivers employ a 455 kHz
i-f section, which must be
properly adjusted for
optimum receiver perfor
mance. However, many hams
do not possess the signal
generator necessary to adj ust
i-f stages, and unfortunately,
many older kit type gen
erators do not remain stable
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long enough to complete the
tune-up.

This article describes an
easy to build FM fixed fre
quency signal generato r for
455 kHz. It uses two readil y
avai lab le ICs, a 8038 function
generator, an d a 741 op amp
(see ads at the back of this
magazine) . A deviation con
trol and output level control
are provided, but the fre
quency is calibrated at just
one frequency. It is possible
to change the value to work
with any i-f under 500 kHz
by simply changing resistance
a nd /or ca pacitor values.
Because of the use of ICs, the
other parts required are rel a
t ively small. Even the power
supply is optional if a good
regulated 6 volt posit ive/nega
tive supply is available .

The construction of a 2
meter receiver prompted the
designing of this generator.
The need for an FM signal
generator had existed for
several years, but this receiver
const ruction forced the issue.
A searc h o f electronic
ca talogs showed that there

really are no lower priced FM
generators availab le, even in
kit form. Next the govern
ment surp lus list was re
viewed with similar results.
There are surplus units, but
prices are very high, cover
much wider spect rum than
required, and have many
modes of modulation. At that
point, the design specs were
set up with cost and avail
ability of parts prime con
siderations.

Circuit Description

Some info rmation has
been written on the 8038
func tion generator, but really
not enough. It is a very useful
de vice putting ou t sine,
square , and triangular wave
forms of a quarter volt or
mo re in ampli tude . Fre
quency range is from a small
fraction of a Hz to abou t 1
MHz. Only a few external
resistors and a ca pacitor are
required to finalize the gen
erator. Since an audio gen
era tor was already available at
th is shac k, it was decided to
not make use of the fu ll

frequency capability of the
8038_ Triangular output is
available on pin 3 and the
square wave by making the
10k resistor o n pin 9 a pot.
Details o f these other outputs
can be found in manufacturer
li t e r a tu re and a limited
number of articles.

The frequency of the
generator is deter mi ned by
the RC combination of Cl,
the 120 pF capacitor (mylar
or po lys t y re ne recom
mended) , and the series rests
tance of R3 (500 Ohms) and
the 680 Ohm resistor. The
variat ion of R3 shifts the
generator frequency over a
range of about o ne hundred
thousand Hz. The 500 Ohm
pot across pins 4 and 5 sets
the duty cycle or symmetry
of the waveshape .

The generator output is
ta ken fro m a vol tage divider
connected to p in 2, the si ne
wave output. An output of
over 100,000 uV is available
at this point. The output level
can be modified by changing
the ratio of the 10k and 4.7k
Ohm resistors.

FM modulation of the
8038 is o btained by applying
a sma ll varying signal between
pins 7 and 8 and the positive
voltage supply . This modulat
ing voltage is obtained from a
simple audio oscillator using
just one IC, a mini-dip 741.
Other op amps can be used ,
but experience has shown the
741 is one of the easiest to
work with and the cost is
very low.

This oscillato r uses a notch
network from the op amp
output to the negative input.
The result is a sine wave
oscilla tion at about 1000 Hz.
This signal is applied to the
generator through the inter
stage transformer after being
reduced in level by the resis
tor network.

The power supply is a
simple bipolar (positive and
negative ) supply which is
zener regulated and well
filtered. The transformer can
be two separate 12.6 volt
units or a single 25 .2 volt uni t
with a center tap. The four
diodes could also be a recti
fie r bridge with at least 100
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Fig. 1. One 25.2 V @300 mA CT or two 12.6 V @300 mA (primary in parallel, secondary in
series). All fixed resistors 14 Watt. Capacitors greater than 1 in pF, less than 1 in uF, unless
otherwise marked.

~ .. OUTPuT

Concl usions

T he unit has been used to
align the i·f am p and quadra
t ure detector of an FM re
ceiver under test. Th e unit is
stable an d provides more tha n
am ple dev iation requi red for
amateu r wor k. The unit is
also being use d in the deve l
o pment of a simple deviat ion
meter, but that is another
article for another tl me. w

can be closed up . To actually
loo k at an FM signa l, connect
a scope to the output of the
generator. With R2 at fu ll
ou tput, slow ly advance the
deviation control, Rl . The
trace shou ld spread or smear
horizonta ll y as the cont rol is
advanced. Notice that there is
no increase in amplitude since
this is strictly frequen cy
mo dula t ion. The FM gen
erator is now ready for use.

...

between the 500 Oh m pot
an d R3. Conti nue to adjust
bac k an d fort h until a good
sine wave at 455 is obtai ned.

If a frequ ency coun ter or
meter is not available, a
rece iver with known 455 kHz
i-f coul d be used. By applying
the generator out put to an
early stage (at low level) and
measurin g the output of the
last am plifier stage, a peak in
ou tput would indicate the
gene rato r is set to the same
frequency as the receiver i-f
being used. .

The o nly remaining ite m
to chec k is the audio oscil
lator. Attach a scope or ac
vo lt meter across Rl . T here
shou ld be a good sine wave of
several hund red mill ivolts
present at about 100 0 Hz
{o r i ginal model measured
924). The generator is now
fully operational and the box
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through bi tter experience and
the purchase of a second
8038. Apply power to the
genera to r and chec k to make
sure that both plus and minus
vol tages are about 6 volts
with correct polarity. Wi th
Rl set to the low end, look at
pin 2 o f the 8038 or the
output of R2 with a scope.
The correct setting for the
500 Ohm po t between pins 4
and 5 o n the 8038 is about
the mid poi nt. If the output is
badly distorted or is missing,
adj ust that pot to obta in a
clean looking si ne wave.

T he next step is to adj ust
the frequency wi th R3. The
best method o f adjustment is
with a frequency cou nter or
meter. Whil e continu ing to
mo nitor the waveform on the
scope, ad just R3 to the
pro per frequency , 4 55 kHz.
There will be interaction

Const ructi on Details

In the original unit, the
aud io osci llator, frequency
generator, and power supply
were each mounted on indi
vid ual perforated boards. This
was necessita ted by several
des ign changes made along
the way. Packaging seems to
work out best with the osc il
lator and generator on the
same board, with the power
supply separate .

Generally, construction is
not critical , but the usual
good construction pract ices
shou ld be followed . T he
entire device, including power
supply , was moun ted in a 3"
x 4" x 5" minibox. The
output level control, R2, the
deviation level control, Rl ,
and the outp ut connector
(BNC ty pe) were mou nted on
the front panel. Since the
outpu t frequency is set at
455 kj-iz, this pot was
mounted inside. The power
cord was brought in the back,
t h e tra nsfor me rs we re
mounted on the bottom and,
fi n ally, th e boards were
mounted on brac kets to the
top and sides of the case.

Calibrat ion

After checking all
several t imes, chec k
mo re. T his was

volt piv ra ting. Th is power
supply cou ld be e li minate d if
a good 6 volt bipolar supply
is available. However, in this
case, since it ap pears much
use will be made of the gen
erator and since the power
supply is quite inexpensive, it
was bu ilt into the final unit.

Looking West
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by the government of the State of
California. is based upon "even num
bers" rather than odd. Based upon the
needs of the emergency cornmuoica
nons services, the statements by repre
sentatives of th is service that it would
be a virtual impossibility lo r them to
recoord inate activit ies in less than 5
yea rs and at monumental ex pend i·
tu res in time and money. and the fact
tha t such operations have ex isted for
more than nine yea rs on the basis just
described. the SeRA's Two Me te r

Technical Committee opted to ceo
stder local needs over national
interest. Therein you see the problem.
Wh ic h is more important, local or
national needs? To this there is cb
vloustv no clear-cut answer. Those
involved in each will be obviously
biased toward theif special interest
and, to make matters worse for me, I
do not want to see any change at all in
current spectrum activity. Yet, if this
or any other area is to coordinate
systems into that spectrum, then I feel
it is paramount that everyone be
tctenv uni fied and compatible.

There is no doubt whatever in my
mind that emerpencv ccmrnomcanon
services seen as RACES and ARES are
important. If I did not feel this way. I
would not have devoted seven years or
so to involvement in both whe n I still
resided in New York. I was a RACES
member (W2NEMIW2VYR 2 19) and
also did my turn as NCS for the Kings
County AREC and CD Net for Quite a
while. I firmly believe that it 's the
people invo lved in su(;h services who
are the backbone of what our hobbyl
service is ali abo ut. However. and this
is a big "however," I also feel that the
national interest far outweighs any
local need. Whatever the cost, opera
ti ons such as these must be brought
into line with what the majority of
th is nation's ama teu rs wan t - and at

p resent this seems to mean the NARC
band plan.

After about three weeks of contem
plating this matter, I am of the
op inion that if we must put repeaters
down there, at least we should do so
in the same way as everyone e lse, For
heaven's sake, let's do what the rest of
the nation is doing , and handle t he
needs of the emergency services
people on a case-by-case basis until
such time as they can effect revision
of thei r operati onal plan and relocate
into the fram ework of an accepted
national plan. While I realize that the
opinions expressed herein may not
make me very popular with two

Continued on page , 59
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Ruggedized
2 meter VHF
amplifiers

An add-on unit, no internal conn&CliOOS or adjuslrTlents required to associated
equipment. Standard Amplifier Models operate FM. Linear Models operate all modes:
sse, FM, AM, ATTY, GIN, etc. "Microstrip" dasig'l provides hi\tl stability and ocnroum
performance over wide band-width. Factory adjusted. no tuning required. Mobile
mountng bracket included. RF sensing TlR switch ing. adjustable dropout delay. Re
mote keying capability. Thermally ccoceo biasing. aevers e Voltage protected and
fused. ConselVabvaly rated with oversized heat sink. Red LED indicators for rocotcr
ing DC and RF. VSWA protected - Ninety day malerial and worXmanship warranty .

~ AU the popular siz" and mixes.
F~t Service. Same day shipment

J via first class mail or air .
No minimu m order.

IRON POWOER TOROIOS:

~1W
~" ~'! ,-"-xU SI ZE !'fIleEM30 10 ·9 lotH" I>~Y Of'", ""," • 10 ,, · 8 .S ..,

T,ZOO , W 200 3.ZS

T 10 6 '" ,n ,~

, u .. .,
" ",.

" " " u .ss

' " " " .. " ss

' " " " " " "

NOTES: ·Unoar; AM, CoN, FM, s s e. ATTY. linear l1'IIXIeIs work well
with low power transminers 01 2·3 watts to yield 20-30 w output.

size: 4'" x 5'12 x 2...
llJChrllcal speci~cat'oos and data s"bled to change wltllOUt oot,ce

9!)f EACH

$2.00 DOZEN

WI0E BAN0 CHO~K~E~S::::,,'"

RF FERRITE TOROIOS:
-,'l' ':'!Ie !'!l ICEilW .., 'IN1·1D lD-1SO ,. '1'"", "",

"" ,- ' n '" . n

" " ~ - '" ,n,., .. '" ." , n
F·SO .. '" " ,."
F ,37 .n reo " 1,'5
F ·'3 reo " aa ""

Chart shows uH per 100 t urns.

FERRITE BEAOS:

"

RS-2OA $89.95
16 ADC co-anoccs
20 ADC Intermittant
Recommended lor ~ to
120 W amp 's .

RS-l2A $74,95
9 ADC Continuoos
12 ADC Interminent
Recommended for up to
80 W amp's,

INPUT NOM NOM
MODEL POWER OUTPUT CUlUlEHT
NO. (_ n.) (_tts) 13.8 VDC PRICE

2M 15Xl5Ol' 2-15 50 6 s 94.95
2M 15X80 ..15 60 11 $ 129.95
2M l SXBOL: 2-15 60 11 $139.95

Ruggedized DC Power Supplies
Ideal for VHF Amplifiers

• 105-125 VAC, 50160 Hz
• Fold back current limiting
• 13.8 VDC :!: .05V
• UL fisted & computer grade components
• One year warranty
• 5 mV peak-peak max ripple

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (714) 747-3343

Master Charge & BolA
CheclI With order or COD
We ship prepaid in USA

10 day money back guarantee
Full satiSfaction guaranteed
Factory warranty on all items

W 17

TO ORDER: Specify bo th core size
and mix for toro id s. Packing and
shipping 50 cents per o rder USA and
Canilda. Californians add 6" sales....
Fau service. Free brochur. and
windIng chart on request .

PI
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START
YOUR
SLOW
SCAN
TV with a

-----

ACCESSORIES:

Pl Polaroid adapte r fo r hard co py photos $34.50
Vl view ing hood $14.50
T1 tripod $29.50

MONITOR
FEATURES:
Oscilloscope display of SSTV signal
Rugged - modu lar - industrial grade
Modular Construction
Independent easy to use controls

CAMERA
FEATURES:
Use Cl camera with your home TV set
Has both long distance and close-up feat ures
Adjustable frame size
Built-in slo-scen bar gen for transmit
Focus on a postage stamp

- This offer good from Notlember I , 19 77 to January 15, 1978.

SS2K KIT~$195
or

SS2 WIRED~ $245
Cl FASTjSLO SCAN

CAMERA $395

AVAI LABLE NOW: OR DE R FACTORY DIRECT OR FROM OUR DISTRIBUTORS. See Below.
Germanto wn Ama teur S upply
320 2 Summer Avenue
Memphis. TN 38 112

Am ateur Electronics Supply
Milwa ukee , Wise .
Cleveland, Oh io
Orland o. Fla .

Argon Electronics
Miami Springs, Fla .

A a nd W Electronics
Medford , Mass.

Barr y Electronics
New York , N .Y.

CFP Enterpr ises
La nsing , N.Y.

Elec tronic Distributors
Muskegon , Michigan

Goldst ein 's
Pensacola. Fla.

Harrison Elect ronics
Farmingdale , N .Y.

Henry Radio
Los Angeles , Calif.

Hobby Industr y
Co unci l Bluffs. Iowa

Mr. Keith Roberts
P.O. Box 677
Bedford, N.S.
Canada BON 180

Swartz Lander Rad io Lid
1524 Oak Harbor Rd .
Freemont , Ohio 43420

V3

Venus Scientific Inc.
399 SMITH STREET
FARMINGDALE, N.Y. 11735
PHONE 516-293-4100
TWX 510·224·6492

The company t nat pu t hillh voltaRe on the m o o n , now bring~ you e"pa nd iml ama teur radio t echno logy .
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- - tips and techniques

E. V . Olson WB7CTH
Box 67
NCS Jdpan
FPO Sear tle WA 98762

Grow A Giant

Junk Box!

market, or any o ther place
that has a tube tester ava il
able for public use. Even if
yo u can't get the set working
again, keep the good ones.
Chances of using any of the
weird tube types that show
up in most TV sets in ham
gear are small, but they will
come in handy for fixing the
next set you pick up .

If it doesn 't work and
can't be fi xed easily, the next
step in the case of a TV set is
to defuse that bomb known
as the picture tube . This isn' t
ne cessary, bu t it does
wonders for your peace of
mind when you get a little
violent trying to get some
stubborn component out of
the cabinet. 1 evacuate the
tube by laying the set face
down outside and wrapping
the entire tube, except for
the very tip of the neck, in
several layers of an old
blanket or rug. Then I put on
a long sleeved, heavy shirt or
jacket, leather gloves, and
safety glasses. Now, with a
pair of pliers, I carefully break
off the glass tip which pro
trudes from the base of the
tube between the rube's pins.
When it breaks off, you 'll be
rewarded by an inrus h of air,
and the tube is then safe for
disposal. A few words of
caution here - always wear
the heavy clothing and safety
glasses, leave only th e mini
mu m a mo unt of t u be
exposed, and, if there's any
quest ion in your mind about
how to do it , don 't. I've never
had one implode on me, so
the process is quite safe if
proper precautions are taken,
but don't get overconfident
and careless. Treat the tube
like you would high voltage 
with respect.

Now that everything is
safe, clean up the equ ipment
as best you can and remove
the chassi s, speakers, and any
thing else you spot from th e
c a b i n e t. After yo u 've
removed the chassis, cl ean it
agai n. Then you can go after
the goodies. I usuall y cut o ut
the components with long
leads, remove the circuit
boards from the chassis, and
then go after what 's left.

it works. Hold on now, we're
buil ding a junk box, what do
we care if it works or not?
Well , if it works or can be
fixed easily, we fix it, clean it
up, then sell it at a local flea
market, swapfest, o r any
o ther place we can get hard
cash for it. Then we have
some of that hard-to-come-by
green stuff to buy the parts
we don 't have in our junk
box , some of that test equip
ment we need, or maybe a
new piece of gear for the
shack. Don't be bashful
about do ing th is - you can
always claim that you are
simply co nserving our natu ral
reso urces by recyclin g useful
items.

Don 't waste too much
time troubleshooting any
thing, though - just a simple
once-over will do. The fuse
and line cord can be checked
with you r meter. If you don 't
alread y have a meter, get one.
Every ham needs at least one
around the shack. Tubes can
be checked at your local TV
repair shop, drug store, supe r-

yo u will be happy to take
their electr ical and electronic
jun k off their hands will soon
result in goodies of all
descriptions being made avail
able. After the word gets
around, stuff will sta rt show
ing up from sources you'd
never dreamed of. Also, an
alert eye on roadside trash
cans will y ield many useful
items. Far be it from th e avid
junk boxer to pass up an o ld
TV just because there happen
to be people around watching
him pull it ou t of the trash
can.

Old TV sets aren' t the
only source of goodies either.
Transistor rad ios of all sizes,
elect rical appliances, and any
th ing el se that uses el ec
t ricity, including toys, are fair
ga me. If nothing el se, they 'll
yield at least a battery holder
or an ac line cord, plus some
miscellaneous hardware.

After you 've located you r
junk and hauled it home (it
helps to own a station wagon
or pickup truck), the next
step is to plug it in and see if

E very ham shoul d have a
junk box - the bigger

the better . Not only is a junk
box a handy and money-sav
ing device for construction
project s and repai r jobs, it 's
educational as well. It will
give you actual hands-on
experience in testing and
identi fying various com po
nents and teach you much
ab out wh ich componen t
substitu tio ns will work in
different circuits.

It 's only fair to warn you,
though , that junk boxing can
become just as much a mania
as any other aspect of ham
radio. My junk box fill s the
better part o f my shack and is
overflowing into the back
yard.

Of course, to enjoy the
benefits of a junk box, one
must have one . Now, how the
heck do you go about getting
one? Believe me, you don 't
without acquiring a reputa
tion arou nd the neighbor
hood as a weirdo of sorts.
Passing the word .among yo ur
neighbors and friends that
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Looking West

Don't throw anyt hing away!
Save all the nuts, bolts,
scre ws, washers, etc. Do n't
forget the yo ke fro m the
pictu re tube and the flybac k
transformer. They'll provide
many feet of wire for wi nding
t ra nsfo rm e rs, co ils, and
numerous other t hings.

Guess what comes next?
Ye p, we clean it all again. It 's
unreal how much dust , dirt,
and grease get into electron ic
equi pme nt. While you're
cleaning the parts, give each
one a good visual inspection,
and throw out any that look
doubtful. After yo u've
cleaned and inspected each
com ponen t, sort them by
type - resistors in one bo x,
capacitors in another, etc. It's
a good idea to put anythi ng
you don't recognize in a
separate box, so you can go
through it later and see if you
can identify anything. It 's
unreal how many compo
nents that you didn 't pre
vio usly recog nize have
acquired a name in a month
or two.

Now th at everything's
segregated by type, you can
sort them out by value. Resis
tors and capacitors are usual
ly pretty easy because they
are either color coded or
labeled , but coils are a differ
ent story. If you own a d ip
meter or inductance bridge,
you're in business and can
measure them. If not, you
can borrow or buy a d ipper
to check them with . (Remem
ber the money we got from
selling those goodies at the
flea market?) Either way, I
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groups, namely the ernerqancv services
people and the SCRA Two Meter
Technical Committee, if given a
choice, I elect to back the needs of
the ove rall amateur community
nationally over anyone individual or
group. It is my sincere feeling that any
disunity at this t ime can only hurt us
all. This time, the SCRA is wrong.

The re are two points upon which I
must commend the SCRA's technical
people. Among thei r recommenda-

recom mend buy ing a dip
meter at the earliest oppor
tunity. One is inexpensive in
kit for m and, next to a meter,
is about the handiest piece of
equi pment in the shack. A
book or two could be written
on its uses.

Semicond ucto rs are also
usua lly labeled. If they're not,
I throw them away, unless I
happen to feel like spending
an hour or two trying to
figu re one out. The ones I can
ident ify r store in small boxes
filed in alphan umeric order.

Chances o f a project call 
ing for the particular devi ce
you happen to have are small,
but with a li ttl e ham ingen ui
ty, you can usuall y fi nd one
that will work. What I do is
keep a three by five card on
each device with its number,
ty pe, power rating, and any
other information I can
locate listed on it. There are
several sources fo r this infor
mat ion, but my favorite o nes
are Moto ro la 's Semiconduc
tor Cross-Reference Guide
and Catalog and RCA's SK
Replacement Guide. Both are
availab le from the manufac
turers or their dea le rs for
about a buck each (and are
worth every penny of it ).
Once you have your copy of
these, all you have to do is
look up your device and fi nd
the HEP or SK replacement
device for it. Then turn to the
list ing in front of the book,
obtai n the specs o n the HEP
or SK device, and enter these
on your card. These specs will
not be exact for you r partlc u
lar device , bu t are close

nom are that the 200 kHz between
144.9 and 145.1 be "recommended"
(not falsely promised with no way to
back up such a promise) fo r non -FM,
non-chaneettzed communication, and
that an additional 100 kHz be with
held fo r at least 12 months, thereby
giving SSB, CW, and AM additional
spectrum even though this means
fewer FM repeaters. Perhaps trans
lators or SSB repeating stations will
eventually occupy t his spectrum, but
for at least the next vear, 144.9
through 145.2 is off limits to relay
activi ty if the general mem bership

enough for most purposes.

As an exam ple, let's loo k
up a 2 N652 transistor using
the HEP cross-reference. First
we loo k up 2N652 in t he
cross-reference port ion of the
book and find that a HEP
633 is the replacemen t for it.
Now we turn to th e front and
chec k the descr ipt ion and
packaging index por tion for
the HEP 633 and fin d that it
is a german ium, PNP, general
purpose aud io amplifier. This
is already qu ite a hel p, but
we 're not done yet. No w that
we know the device's gene ral
ty pe, we can tu rn to the
catalog sect ion and look in
the low power germanium
transisto r port ion and locate
ou r HEP 633 again. We now
learn th e devi ce's BVCEO,
BVCES, rc PT, Tj, ft , hFE,
and lCBO. Not too bad for a
buck! There are manuals that
give th is information directly
for each device, but yo u
don't get them fo r a do llar a
copy. The one I have was
about twenty buc ks, as I
recall, and it does n't do much
better than the cheapies
mentioned above.

Now that you have the
above specs in your card f ile,
when a project calls for a
semicon ductor th at you don't
have, go to yo ur cross-refer
ence guide and get its specs,
using the procedure just out
li ned . Look through yo ur
card file and pu ll the card on
each device with si milar o r
better specs, and then try the
one that matches what you
need most closely . It wor ks
almost every t ime and lets

goes along with this proposal. Unlike
the decision to move up 10 kHz, these
two recommendations can easily be
initiated under the outlined structure
of the NARC plan without drastic
modification to it. This posi tive step
at least gives non- relay operations now
there an even brea k to some degree.
Also, a formal commitment has beef!
made to Baja for two clear channels in
that spectrum, as well as a few others
on a shared basis with US activity.

THE BEST WISHES TO
W6KWCORNER !

As many of vcu have probably
heard by this time, on September 10,
1977, Southwestern Division Director
John Griggs W6KW suffered a fairly

you save your money for
thi ngs you don 't have in you r
junk box . Don 't get the idea
that I don 't use a subst itut ion
guide, beca use I do . Quite
often, th ough , the above
method will find so meth ing
that will work, when the
substltutlon guide is of no
help .

After you've gotten a goo d
start on your jun k box, don 't
be afraid to use it. If a project
calls for something you don't
have, but you t hink you have
something that may work, t ry
it. If it does n't work, t ry to
figu re out why. Even if yo u
burn up a part or two, it
didn' t cost a nything except a
little t ime and effort. If you
figure out why it failed,
you'll have learned a little
about circuitry in a manner
that insures a high retention
factor.

Once again, don 't throw
anything away. Even trans
formers with un usual voltages
can be rewound to provide
alm os t any voltage you
desire. This seems to be sort
of a lost art, but it 's si mple,
and there is at least one
recent article on it. * More
than once I've thrown so me
th ing away because I either
didn't know what it was or
didn't th ink I would ever
need it , and a year or so later
I was very sorry indeed.
Invaria bl y the part was worth
at least ten bucks or was
some rare device that I now
need and can't fi nd anywhere
at any price. -

· McCoV, " T he UglV Duckling,"
D$T, Nov., 1976.

severe stro ke and has been hospt
talized since that date. To a great
many of us out here . John is far more
than an ARRL Director. He is a
person whom we love and respect.
John Griggs 's my friend and I am
very proud to be considered one of
his, I could spend pages upon pages
telling you about John and his many
accomplishments that literally span a
lifetime, but suffice it to say that
John, to those of us who live in
Southern Californi a, is Mr. Amateur
Radio.

" Loo king West " joins with all of
John's other frien ds both inside and
outside California in wishing him a
fast recovery, We need th e John
Gri9gs'S of th is world.
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- - a look at Metglas"

Or Iron?

Is It Glass

Alexander MacLean WA2SUT/NNN0ZVB
18 In dian Spring Trail
Denville NJ 07834

Metshield fabric, Allied Chemical Corporation 's new magnetic
shielding product, derived from Metgfas amorphous metal
alloy ribbon, can be cut or die-stamped into (J variety of
shapes. Presently available in 7-inch widths, Metshield fabric
can be fabricated without loss of its magnetic shielding
properties.
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A ll ied Chemical Corpor
ation has released a

new metal a lloy called
Metglas®. While the process
yields a number of specialized
metals, the first co mmercial
appl ication for the process is
a metal fabric, Metshield™ ,
intended for magneti c shield
ing in electron ic applications.

T h e name Metglas is
de rived from its manufact ur
ing process, wh ich resul t s in
some most un metallic prop
erties. The basic material of
glass is sand, a crystal. G lass,
however, is not a crystal. It is
sand in a noncrystall ine state.
In chem istry, it's called an
amorphous state.

When metal is cooled from
its molten state, it crvstalizes
and becomes the metal sub
stance that is its familiar
state. This new metal is no t
allowed to crystali ze, how
ever. It so lid ifies in an
amorphous, o r uncrvstallzed,
state - hence its similarity to
glass.

This process gives the
metal physical properties that
it would not have in its usual
state. Add to t his the abi lity
to take advantage of mixi ng
the propert ies of seve ral
metals, alloying, an d you get
a whole new range of ma te
rials to work with.

The trick is how they get
it t o so lidify without crystal
lzing. As it is made, t he metal

is coo led at an extremely high
rate . It so li d ifies, but it does
not h ave a chance to
crvstallze.

Woven into a fabric, it
becomes Metshield, a com
petitor to the high nickle-iron
ma terials, such as "Mu"
metal. But t he re ar e several
s pecific areas where t he
material has far different
mechanical properties.

Mu metal, and the others
like it, are sheet metal. They
have to be worked, with t he
usual mechanical problems of
working and shaping. One
pro blem wit h them is that as
they are worked, it affects
t heir shielding capabi lity.
After shape fab rication, t he
metal has to receive a high
tem perature t reatment to
restore its shiel ding ability.

Here 's wherc Mctshield has
an edge. While it has to be
carefu lly handled to avoid
cuts from sharp edges, it is far
easier to work . It can be cu t
with shears an d, being flexi
ble, is easi ly formed into
com plex s hapes. Joinin g
edges or sections toget her is a
snap. The material can be
c la mped, or even gl ued,
together. You just have to
make su re that there is suf
ficie nt overlap to prevent
leakage.

Allied says that it may be
possible to solder t he material
with an extreme ly low
te mperature solder, but th is is
not recom mended. Heat will
change the physica l pro
perties of the material, which
might degrade the pe rfor
mance.

The material is reusable.
Unless it has been cut in to an
unusable shape, it ca n be
removed and reformed into a
new shape.

Unlike t he so lid meta ls,
t his does not affect its perfor
mance. This makes it a strong
contender for researc h an d
development uses, where a
number of different bench
configurat ions are to be t ried
an d eva luated. It is also
intended for post product ion
uses, where it wou ld be too
late to incorporate a sol id
metal shield, but a field
change, producti on change,



Greg Sellers, applications physicist, demonstrates the ease with
which Metshield magnetic shielding fabric can be cut. Met
shield fabric is the first commercial product made from Allied
Chemical Corporation 's Metglas amorphous metal alloys, a
new kind of engineering material.

or repair is needed in equip
ment .

There appear only a few
areas where this might find
application in the usual ham
equipmen t, alt hough, with
exotic areas becoming more
common, there may be wider
application possibil ities than
are obvious.

In general, you wou ld use
it where you woul d use a Mu
metal sh iel d. This is com
mon ly used wi th a CRT. Most
scopes shield the CRT to
prevent stray fi eld pickup.
This suggests it might also be
use ful for TVTs, RITV
converters, or other devices
where yo u might want to
shield the CRT. lt is also
rec o m mended for photo
multiplier, vidico n, and image
tubes.

Th e important thing to
keep in mind is that th is is a
magnet ic shield. Most ama
teur shielding is for rf. The rf
shieldi ng capabilities of
Metshield have yet to be
explored.

Wh ile it was pr iced to
co m pete with the solid
metals, it will st ill come as a
shock to most ham bu dgets,
even though the price has
dropped since it was firs t
int roduced . It is availab le in
small quantit ies for experi
mental use, but at a premium
price. So far it is being
marketed only in seven-inch
widths.

The preliminary pr ices,
quantities, and delivery t imes
break down as follows: 1 foot
costs $25, 2-9 feet cos t
$18/ft. (both one wee k),
10-24 feet cost $14/ f t. (3

weeks), 25-99 feet cost
$lO/ft., 100 fee t+ cost stt«.
(special order). As you can
see, that is quite a hunk of
change for a small hunk of
Mets hle ld. According to
All ied, th is compares favor
ab ly with the prices for the
equ iva lent use of the soli d
metal.

For the amateur used to
the surp lus prices for metal
scope shields, it is going to
look steep. However, there
aren't that many scope
shields in the ads these days.
But it st ill loo ks like a poor
bet fo r most ham applica
tions, because th e price for a
shield would be a major part
of the overall cost of the
project at that level. A ham
would have to really want or
need the particu lar properties
that Metshield had to justi fy
the cost in a ham pro ject.

Research and develo pment
are another matter, though.
As a commercial proposition,
it would appear that any
outfit working in an area
us ing magnetic shielding
shou ld chec k out this mate
rial. It cou ld save time,
money, and inconvenience
fo r some projects.

The same process can be
used to fabricate materials
wi th other properties. There
were other possi ble uses fo r
their new materials hinted at
in Allied's li terature. While it
does not have the structural
rigi dity of sheet metal, the
ribbon of metal itself has a
very h igh tensile strength, an
attribute that cou ld be usefu l
in applications of so me of the
other Metglas alloys.

As th is whole field of
metal alloys is a new and
experimental area , All ied is
working to find new uses and
ma r ke ts for the various
alloys. A fo lder of technical
data, giving a far more co m
pl ex analysis of the chemist ry
and physi cs of the new alloys,
is available. A note on your
com pany letterhead should
br ing the information. I
would th ink that any amateur

who was prepared to pay t he
price for th e material wou ld
have no trouble getting the
li teratu re either. [ just calle d
and asked .

For u p-to-date technical,
pricing, and delivery infor
ma ti on , co nta ct : Allied
Chemical - Metglas Products,
Attn: Jo hn P. Di smukes,
Business Manager, 7 Vreeland
Road, Flo rham Park NJ
07932, (201) 455-4031 _.

__:I ll

up with some good clean amplifier

Continued on page 165

whaldo you
give lhe man
who has
everything?

CBers did by not establishing an offi
ctar ta iling channel. By not using the
emergency channel for calling. the re
are often no ears listen ing.

The sho rtage of 10m mobile amp li·
fiers is indeed disappointing. If we are
going to get heavily into 10m mobile
operation, we are going to have a big
need for ampli fiers. Those little 4·
Watt $ignals don't go very far, and a
pai r of shoes to crank. out 50 Watts
would make a big dlfference. Sure, we
can go the route of buying those
damned CB linears, but almost every
one of them is a disgrace. They have
more spurious output than you can
live with. The fact is that we have a
growing need for some good ten meter
linear amplifie rs for legitimate ham
use. Perhaps some readers tan come

EDITORIAL BY WA YNE GREEN

equipment .. . I think they may be
popular.

Let's set up channel 1, 2B.965
MHz, as the official listening channel,
and move to an unoccupied channel
once contact has been made . If we are
careful to always move up, we won't
have to have a separate emergency
channel and won't fall into the trap

from page 6

regular 10m gang.
Even the 4o-ch annel sets go only as

far as 29.405, which is just high
enough to be able to listen in on
OSCAR 7, on the low end of its
thannel. These CB sets seem idea ll y
designed to fit into a (laP in amateur
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Compare the Atlas 350-XL
with other transceivers ...

TYPE ALL SOLID STATE HYBRID (VACUUM TUBE PAl

MODEl
ATLAS TEN YAESU DRAKE HY·GAIN KENWOOD TEMPO
35D·XL TEC FT·3Dl TR4-CW 3750 TS·82D 2020

INPUT 350
200 200 300POWER WATTS 200 200 lBO

BANDS lD-16DM lD·8DM
lD·16DM lD·8DM lD·16DM lD·16DM lD-8DM

160M OPT

•• . and see why it's your best buy!
available SOlin fllr estauanen in the AC supply. The
Hy-Galn. Kenwolld, and Yusu also prllvide some
form 01 spteth processing,

9. AUXILIARY VFO
AlI llf the rigs lis ted nfter an llptillnal second VFO
fll r sp~ t freq uency cceranon But Atlas is the llnly
one with an Auxiliary VfO that is nut an add-an
bnx. The Atlas Auxiliary VFO plugs right intu a
space provided in the upper right hand corner of
the Ironl panel. Although minia tu re in sin it tunes
the same 500 kHz as the primary VFO. and does it
smoothly with coarse and fine controls that have
10,1 planetary drives. Breen, yelow. and red LEO's
let you know which VFO you have set up tor
receiving and transmilting. very neat. and al
self-contained.
An epten to the Model 305 Auxiliary VFO is the
Model 311 crystal oscillator that provides up to 12
crystal contrlliled channels. II also plugs in to the
trent panel just like the 305. Vernier controls pre
vide fine luning of the crystal frequency ,

10. MOBILE /PORTABLE OPERATION
The Atlas, ten-t ee , and Yaesu, being slliid state.
are unique in that they will operate mnbie or part
able direc tly from a 12·14 Vil li OCbattery. Als ll . the
SliM state rigs are considerably smaller and ligh ter
weight than the hybrid ngs. The Atlas is umque III

haVing a very handy plug-in mobile bracket for the
35().Xl that makes it a simple matter to plug-iR and
gil mobile
11. OTHER 3511-XL STANDARD
FEATURES include R.I.T., VOX. Cry1tal Calibra
tion. ANt. and Noise Blanker.
Cllmpare the At las 35(). Xl SSB·CW Transceiver
with the others, and we think you'lI agrea the Atlas
has everything you 'll ever need in a transceiver.
And it's made in America.
And lei us nut terqet to mention Our tustnmer
Service which is second to none, Just ask the ham
whuowns line,

•

7. A.F. NOTCH filTER
Ihis 35O-Xl standard feature permits nulhg out
heterlldynes and other interference. The Yaesu. Hy
Gain and Kenwood include a similar fea tu re.

8.SPEECH COMPRESSION
The standard Atlas AlC system prnvides up til 20
dB 01 RJ. cemsressin n which increases your talk
power and at the same time reduces "fl at-topping"
and splatter. An epticnal speech processor to pro,
vide up to 20 dB additcnal A.F. compression will be

4. DIGITAL FREQUENCY READOUT
On the 350-Xl. the optional Oigital Dial can be in
stalled, and you $lil retain the cllnventlonal analog
tial, with the optIOn of switching the digital dial 011
il you wish With the tee-tee or Yusu 301 , you
lose the analog dial.1 you purchase the digital dial
model. making you totally dependent on the digital
dial .

5. FULL 8REAK·IN CW
Only two ngs ll ller this feature . the At las 35().Xl
and the ten.tee ! The others are all "semi-break
in". And the Atlas includes CWsidetcne with pitch
and vlliume adjus tments,

6. NARROW BAND CW FILTER
This is another slandard feature in the Atlas, op
tional on the Ten- tee . Yaesu. and Kenwood. Ours
is an I.F. filter with 500 Hz bandwidth, and shape
factor ot better than 3 to 1.3. 8AND COVERAGE

Not only does the 35().Xl cover the 10 thrllugh 160
meter bands lincluding all of 10 meters in four 500
kHz segmentsl. but line 01 its ucktsive features is
that you can install up 10 10 auxiliarf 500 kHz
ranges anywhere from 2 til 5 MHz, and from 6 til
23 MHz. ThIS gives you great flexi bility for MAR S
operation and possible future amateur bands. trvs
tals fur Auxilia!)' Rallges are mstalled illternally, In
addition, the 350·X l provides reception III WWV at
5, 10, and 15 MHz, wilho ut havinq tn add any aux·
iliary range crystals,

1. STATE·DF·THE·ART. ALL
SOLID STATE
The first 3 transceivtls IlSled above ere all so.d
state. The real designs 01 the future! Having manu
factured and seld over 12.000 lit our httle 210x l
21&x"s, we can attest to the high performance and
reliability of aI sohd state design. Tubes lor the
drIVer and P.A.• with Ihe. tunlllg eecuns and high
voltage power supplies are rapidly becllmingllbso·
jete. As a result their resale value will be decining,

2.POWERRATING .
The higher power n ling on the 3~-Xl provides
yllu with a ccmfc rtahle edge over the others. Run
ning barefoot you can easily ride over the com
petition. If yllu're driving a linear vou don't have to
suain for every bit of drive trllm the transceiver. It
can loaf along with eilSe, The3~ walt input ratmg
is really very conservative. Typical input power runs
upwards of 400 to 450 walls witheut flat-toppin!l
Considerably mllre than the others.

Above is it chart com~arinllieading HF Transceiverl
that fall in apploximalely tne same price rilnge as
the Atlas 350-XL. The Drake TR4-CW is leest u,
pensive. while the HY-Galfl J7~O is the lli91lest
Rated power input (SSB) and bands covered are
listed in the chart. but below is it discussion on it

number of other intetesnnq comparisons which will
help you choose the right transceiver for your
sta tion.

Model 35D·Xl (less uptiens] .. . $995.

.... MADE IN AMERICA * * * * * * * * * * * * * * * * * * * * *.. Model DD6·XL Digital Dial .. ,. $229 .*' We're very proud th81 every Atlas tflhsceiver is made right here in Americl.las Ife the Teft- *' Model305 AuxiliaryVFO . . . . . $155.

.... Tee Ind orakel. We think the American worker, Ifld ou r employees in plrticullr. I re the most ....

.. t-tented, i~duslriou s people in the ¥world . The quality I nd versat ility of our trlnsceivers . e _I••' .~ A ""LAS

.... proof of thiS. ~__ , __,...~~
And by using this American qual ity ¥workmenship, IdvlRced vllu e engineeri ng in des ign I nd "" ~~_.".

.... manufacture, Ind rigid quality conlrol. the Atlas transceiver is nol only competitively priced"" --' R A 0 I 0 INC ~

.... ¥with the impons, but iSlctuaily I better value! *' 417 VIii Del MOille, nceansde. CA 92054

il* * * * * * * * * * * * * * * * * * * * * * * * * * * * ** Phone (7 14) 433-1 9B3
~ #./'="F A16 Special Customer Service Direct lne
~ Merry Christmas and Holiday Greetings from a/l the gang at Atlas!~ (7 14) 433-9 591
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YOUR BEST BUY IN KITS , FREQUENCYCOUNTERS

CLOCK CASE Available and will fit any one of the above cloc ks
Regular Price .•. $6.50 But Only $4.SO ....h.n boutl:ht ....It h clock

H24

$12".00
. $99.00

$99.00

._-
WAl·T.,IX

IY5 9 Y 5

HAL·TRONIX
P. O. BOX 1101

SOUTHGATE, MICH. 48195
PHONE (313) 285,1782

ORDERS OVER $15.00 WILL BE SHIPPEO POSTPAID
EXCEPT ON ITEMS WHERE ADDITIONAL CHARG ES
ARE REQUESTED. ON ORDERS LESS THAN $15,00
PLEASE I ~ CLUDE ADDITIONAL $1.00 FOR HANDLING
AND MAILING CHARGES.

SENO SASE fOR FREE FLYER

•- ---"..,....-

-~-/,"c' .•, ,
, .
, -

"HAl - AAI!OI.O C. NO'Nl.AND
wnxll

Previ ously kitted for Crescomm Inc. by Hal·Tronix

COMPLETE KITS: CO NSIST ING OF EV ERY ESSENTIAL
PART N EEDED TO MAKE YOUR COU N TER COM PLETE.
HAL-600A 7· D IG IT CO U N TER WITH FREQUENCY
RANGE O F ZERO TO 600 MHz. FEATURES TWO IN ·
PUTS: ON E FOR LOW FREQUENCY AND O N E FOR
HIGH FREQUENCY; AUTOMATIC ZERO SUPPRESSION.
TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OP·
TIONAl 10 SEC GATE AVAILABLE. ACCURACY :t;

.001%. UTILIZES 10 ·MHz C RYSTAL 5 PPM .
COMPLETE KIT ...... $149.00

HAl·300A 7 ·DIGIT CO U NT ER WITH FREQUENCY
RANGE O F ZERO TO 300 MHz. FEATURES TWO IN·
PUTS: O N E FOR lOW FREQUENCY AN D O N E FOR
HI GH FREQUENCY; AUTOMATIC ZERO SU PPRESSIO N.
TIME BASE IS 1.0 SEC O R . 1 SEC GATE WITH OP·
TIONAL 10 SEC GATE AVAILABLE. ACCURACY :t;

.001%, UTILIZES I O-MHz C RYSTAL 5 PPM.
COMPLETE KIT . ,... .. . "......,...... $124.00

HAL-SOA 8·DIGIT COUNTER WITH FREQ U ENCY RANGE
O F ZERO TO 50 MHz OR BETIER. AUTOMATIC DECI ·
MAL POINT, ZERO SU PPRESS IO N UPON D EMAN D .
FEATUR ES TWO INPUTS: O NE FOR LOW FREQUENCY
INPUT. AND O N E ON PANEL FOR USE WI TH ANY
INTERNALLY M OUNTED HAl·TRONIX PR E·SCALER
FOR WHICH PROVISI ONS HAVE A LREADY BEEN
MADE. 1.0 SEC AND .1 SEC TIM E GATES. ACCURACY
:t; .001%. UTILIZES I O·M Hz CRYSTA L 5 PPM .
COMPLETE KIT $124.00

PRE,BUILT COUNTERS AVAILABLE
(HAL·600A - $229.00) (HAL·3 OGA - $199.00) HAL
50A - $199.00). ALLOW 4· TO 6 ·WEEK DELIVERY
O N PRE·BUILT UNITS.

HAL-TRONIX BASIC COUNTER KITS
STIlL AVAILABLE
THE FOLLOWING MATERIAL DOES NOT COM E WITH
THE BASIC KIT: THE CA B IN ET. TRANSFORMER.
SW ITCH ES. CO AX FIITIN GS, FILTER LENS , FUSE
H OLDER . T·0 3 SOCKET, POWER CO R D AND M OUNT·
ING HARDWARE.
HAL-600X (Same Speci ficat ions as HAL·600A)
HAL.-300X (Same Speci f ications as HAL·300A)
HAL-SOX (Same Specifications as HAL·50A) .",

PRE·SCALER KITS
HAL·0·300PRE ( P re·d r i lled GlO board and all co rn 
po nents) $19.95

HAL·o-300P/A (Same as above but with preamp)
$29.95

HAL-D·600PRE (Pre-dri lled GlO b oard a nd all com -
ponents) ". ,.., "" ".. .. $39.95

HAL·1GHZ (New Item • Ava i lable in December)
$124.95

SHIPPING

INfORMATION:

ANALOG·D1GILAB
KIT $139.50

4·D1GIT ALARM CLOCK
12 HOUR ONLY

COMPLETE KIT CO NSISTING OF 2
PC GI0 PRE·DRILLEO PC 80ARDS,
1 CLOCK CHIP 4 FNO 503 READ
OUTS, ALL NECESSARY TRANSIS.
TO RS. CAPS AND RESISTORS
INCLUDI NG 5 PUSH·8U TTON
SWlTCH ES~ MO LDED PO WER
TRA NSf OKME R COR D PL US
SPE AKER; COMES COMPL ETE
WITH INSTRUCTIONS.
PRICED AT $16.95

lO-MHz CRYSTALS
HI_QUALITY CR YSTALS, DESIGNED
FOR FREQUENCY CONTROL AND
ELECTRONIC TIME PIECES: AGING
FACTOR 5PPM. MEETS OR EX
CEEDS MIL·C-3098 SPECS. MADE
ESPECIALLY FOR HAL-TRONIX
8Y SENTRY.
PRICE $S.95 OR 2 fOR $10.00

6,D1GIT CLOCK
12/ 24 HOUR

COMPLETE KIT CONSISTING OF 2
PC GI0 PRE· ORILLED PC 80ARDS.
t CLOCK CHIP. 6 f ND 3S9 READ·
OUTS

L
1) TRANSISTORS, 3 CAPS,

9 RE:.ISTORS, 5 OIOOES, 3 PUSH.
8UTTON SWITCHES, MOL DED
POWER TRANSFORMER CORD AND
INSTRUCTIONS.
DON'T 8E f OOLED 8Y PARTIAL
KITS WHERE YOU HAVE TO 8UY
EVERYTHING EXTRA.
PRICED AT $12.95

6 GOOD REASONS >OR BU"NG A HAL,'RON "
fREQUENCY COU NTE R

(1) 100 % COMPLETE KIT. (2) EASY ASSEMBLY, (3) CO M·
PLETELY ENCLOSED IN M ETA L CABI NET, (4) rc SOCKETS
USED THRO UGHOUT FOR EASY TTL REPLACE MENT (5) EASY
ON YOUR POCKET BOOK. AN D (6) NO EXPENSIVE CHIPS TO
REPLACE (EXAMPLE - IF YOU LOSE A OECODER. LATCH OR
ORIVER IN A HAL·TRONIX COUNTER. THE AVERAGE COST
OF REPLACEMENT OF THE LOW·COST TTLS IS LESS THAN
$1.00 EXCLUDING THE PRE·SCALE CHI P. IN SOME OF THE
NEWER COUNTERS NOW BEING MARKETED BY MY COMPE
TITION. THEY ARE USING THE EXOTIC SINGLE CH IP AND
WOULD COST YOU CLOS E TO $30.00 TO REPLA CE). TH IS IS
SOMETHING YOU SHOULD CONSIDER.

DESIGNED BY HAL·TR ON IX
A ND MIK E GOLDE N OF
R. E. T .S . ELEC T RON ICS
SCHOO L OF DETROIT. FO R
RUGGED CLASSROOM USE.

FOR THE RADIO AMATEUR. THE STUDENT.
THE EXPERIMENTER OR DESIGNER
SPECIFICATIONS: OUTPUT VOLTAGES: + 5V. +12V. - 12V:
USABLE CURRENT: 7S0mA: % Regulation at SoomA: 0.2 % :
Sho rt-circuit limited at 1.0 amp: Thermal overload prot ected.
Power requirements: 117VAC. 60HZ. 40 WailS.
Function Generator: Frequency range: 1HZ to 100 HZ in S
bands. Amplitude ad justable from 0 to 10 VPP. DC offset
adjustable from 0 to ± 10V. Waveforms: Sine. square. trio
angular and TTL Clock. TTL Clock 0 to + 5"" level. 200 ns nse
and fall time. Frequency determined by Funct ion Generator.
Output impedance 1.2K ohm.
Most of all. it 's easy to construct and service. PC boards are
predrilled. plated t hru and solder f lowed. Over 1000 umts
sold to schools.

•• ••••••••••••••••••• ••••••••••••••••••••••• •· wow FREE F ROtJI NQW UNT il •
• - DECEMBER 31, 1977 •
: RECE IVE ABSOLUTE LY f R EE _ A S IX·DIGIT 12· OR 24 -HOUR :
• ELEC TRON IC CLOCK KIT, COMPLE TE WITH PO..... ER SU PPLY •
• AND CASE. WI TH TH E PURC HASE OF ANY ONE OF TH E •
: FOLLOWING FREQUENCY COUNTER KITS. HAL~A. HA L· •
• 3OOA. HAl .fiOA O R THE ANALOG O IGIL AB. JUST MENTION T HIS :
• AD WAS FOUND IN 7 3MAGAZlNE , •
• OR RECE IVE A G IFT CERTI FICATE WOR TH $ 15.00 ON YOUR •
: NEXT PURCHASEOfS50.000RMDRE. :
••••••••••••••• ••••• •••••••••••••••••••••••

6O-HZ TIME BASE
CRYSTAL TIME 8ASE KIT. WILL
ENA8LE MOST ALL DIGITAL
CLOCKS TO OPERATE fROM 12
VDC. LOW PROFI LE UNIT, EASY
3-WIRE HOOKUP. ACC 2PPM,
AOJUSTA8LE.
COST ONLY $5.95 EACH OR 2
FOR $lO.DO _ DR ONLY $4.50
WITH CLOCK PURCHASE.

PRINTED CIRCUIT KIT

~~:~E"CEL CIRCVITS ONLY$19.95
ETCH-IT- YOURSELF PLUS $1.00 SHIPPING

KIT INCLUDES:
4 PCS PHOTO-SENSITIZED GLASS EPOXY 80ARD; DEVELOPER & RESIST
STRIPPER; DRY [TCHANT CRYSTALS; 1 • 8 • lZ • :3 PLASTIC TRAY
AND COVER. Z _ 8'1:1 x 11 SH EETS OF .100 GRID PAPER. Z - 8'1:1 x 11
SHEETS Of .002 MYLAR; 1 PAIR OF PLASTIC GLOVES, MISC. ART
WORK SUPPLIES.

D'''R'BumR fOR APPRODUCTS, INCORPORATED

~
SUPER STRIP
SS.2 #923252
PRICE $17.00
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Ed Landefeld W8DCC
1135 Durham Circle
Massillon OH 44646

- - a useful weekend project

Build A Simple

Capacitance Meter

You can get one for 294 if
you don't have one. These
t wo gates are cascaded, biased
in the linear mode by t he
resistor network, and caused
to oscil late by capacitive
feedback aro und t he t wo
gates. Th e output is a square
wave which is buffered by the
third gate U1C to insure an
output of constant ampll
t ude. We apply the output of
t he buffer to the diode rec
t ifier through our unk nown
capacitor. If the unknown
capacitor is small (has high
reactance) in comparison .
with the frequency of the
oscillator, it wi ll pass a small
pulse on eac h cycle which
will be rectifi ed by the
diodes. The meter will read
t he sum, or integral, of these
pul ses. The larger the val ue of
the capacitor, the larger the
pulses, the greater the sum
and the higher the meter
readi ng. Simple, isn't it?

This is a basic counter
circ uit. With a given value of
capacitor, if the oscillator fre
quency is increased, there will
be more pulses per second,
thus a higher integrated meter
reading. This fo rms the basis
for a very simple and usefu l
counter which is linear over
qui te a few octaves. We are
simply t urning the circu it
around to measu re capacity
instea d of frequency.

Circuit Details

The circuit was set up to
use almA meter moveme nt
The va lues sho wn in Table 1
list the oscillator frequency,
capacitor and resistor values
for al mA meter movement.
There are five ranges arranged
as decades. The lo west range
is 0-100 pF, th e next 0-1000
pF, etc. Each range is linear,
so it is qui te possible to read
a 5 pF capaci tor on the
lowest range. The highest
range then reads full scale on
a 1 uF capacitor.

It wou ld be inadvisable to
use a meter with less sensi
tivity t han 1 mA if t he 0-100
pF ran ge is desired. Note that
wit h t he 1 mA meter, t he
oscillator is runni ng at a fre
quency slightly greater than 1
MHz. Th is is approac hing the

of supply, but also to the
difficul ty men t ioned above.

Capacitors are a part of
this problem. It seems th at
the original eq uipment manu
facturers, th e source of many
of t hese co mpo nents, delig ht
in co ncealing the true value
wi th an esoteric part number.
And the military is even
worse.

Cheer up! All is not lost
Described herein is an un
believabl y uncomplicated and
cheap device that will go far
toward blowi ng the cover of
all th ose mysterious micas,
discs, and ceramics smirking
at you from your hoard.

The Ci rcuit

As advertised above, t his
li ttle device is ridiculously
si mple and inexpe nsive. It
cons ists of an osc illator and a
rect ifie r, with a meter to
indicate the value of the rec
t ifi ed current. Let's refer to
Fig. 1 and be a bit mo re
specifi c. Ul A and U1Bare
two NAND gates of a CMOS
q uad two-in put NAND gate.

-L"'

A majo r factor limit ing the
utility of these readily avail
able good ies is the difficul ty
of identifyin g them properly.
The number of articles
descri bing transisto r checkers,
IC probes, and programs for
identifying and checki ng ICs
points not only to the popu
larity of the jun k box source

r-_
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5"" B ..
1

....

A time-honore d and very
practical supplier of

components for the latest
ham pro ject continues to be
the junk box. A well-stocked
jun k box not only re duces
t he cash outlay of a project,
but also serves as a sou rce of
comfort and inspiration to
the happy owner.

Fig. 7.
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W. J. Hosking W7JSW
8626 E. Clarendon
Scottsdale AZ 85251

- - for uncomplicated repeaters

Fig. 1. Schematic diagram of the function decoder. Inputs D1 -D4 are the digit decoder logic
inputs which should go high when a digit is decoded. A 7805 regulator is not sho wn but was
used Transistor Ql is meant to be representative of a typical output control circuit.

Simple

Fig. 1. The digit decoders are
not shown, but TTL com
pat ib le logic inputs are
assumed, which go to a high
state when a digit is decoded.

The fou r 1N914 diodes
form an OR gate which
triggers U3A, one half of a
74123 mon ostable, thus
creating a clock pulse with
eac h digit rece ived. The 2.2
uF capacitor on t he input of
U3A is to eliminate the
bounce or ringi ng on the digit
decoder inputs.

The clock output is taken
from t he Q output of U3A,
while t he 0 outpu t is used to
trigger U5, a 555 timer . The
555 timer is set for a period
of about 8 seconds. At th e
end of that period, the timer
triggers U3B, which in turn
resets all of the logic exce pt
for the output stage. Going
bac k to the inp ut, coinci
dence of the logic high at Dl
and the cloc k pulse cause the
output of U1 A to go high,
enabling gate U4A. Now, if
digit D2 is received, a high
wil l appear on the D input of
Ul B and a cloc k pulse will set
the output of Ul B high. Note
t hat if either D3 or D4 had
been received instead, the
result ing clock pulse would
have had no effect on Ul B
and would have reset Ul A to
its lo w state. The high on t he
out put of U1 B enables gates
U4C and U4D, making them
read y for the third digit. If
the third digit was D3, then
U4D would have tu rned U2A
on, whi le if the third digit
had been 04, then U4C
wou ld have turned U2A off.

Even tho ugh both stages
of Ul will wind up reset at
the end of a t hree digit se
que nce, I provided an auto
matic reset timer mentioned
earlier. I found in an earlier
system, where th e automatic
reset had not been inclu ded,
that the system would even
tuall y tu rn itse lf on or off
from noise or power glitches
interpreted as digits. The
timer co nsists of t he 555 and
the second half of mono
stab le U3. At the end of the
t im ing pe riod, t he 555
trigge rs U3 B, which resets the
fl ip-fl op, Ul A, B.

requested that I use TIL, so
th e desi gn herein is standard
TIL. The design wou ld lend
itself to use of CMOS with
very li ttle change in circuitry.

T hi s article wil l no t go
into the digit decoders since
567 type decoders have been
adequately covered in pre
vious issues of th is magazine
by me and man y others.

Circuit

The circuit is show n In

would fi ll t he bill for the
require d digi t decodin g. Each
one of the boards will decode
two dual -to ne digits in the
same row or colu mn and pro
vide a logi c output. Th is
particular application req uires
four digits, or two of the
decoder modules. By usi ng
the se boards, I only had to
design th e function decoder
circuit.

The grou p that had re
quested the decoder had also

'" ' T,, •
• .l.! 740 0 ' 740 0

• (A ) , 181/ ", 0 ,470 •• " 0 ••... • ' '"7474 rU~F 7474, ", ..,
• •, ,
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;1' .vcc
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" " • • •, , ,..("r-'.' • Ii "
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14IU ... • HIU .",. • • ,,~ T•• 1" '",-
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•• H14 1474 14'23 'AOO
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Sequential Decoder

....

A local group recently
came to me with a

request for a simple co nt rol
ler for a single repeater. Their
requirements called for a
three digit control code, but
the fi rst two digits of the on
code and the off code could
be the same, such as 523 o n,
524 off.

Since I would not need the
entire 12 digits decoded , my
p re vi ousl y described (73,
Apr il, 1976) decoder boards
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Fig. 2. Printed circuit board for the function decoder shown
full size.

a

I ~

• 'HIN4148

01 03 D4 02GNO
FUNCTION

OUTP UT

Fig. 3, Parts placement for the printed circuit board of Fig. 2.

D iodes - 1N914 or 1N4148
PCB - Contact Electronic Re
search and Development, 35 W.
Fairmont Dr., Tempe AZ 85281

Parts List
At - l k
R2. 5 -470
RJ - tOk
R4 -1 meg
R6 - 22k
All Yo. W 10%

U1 ,2 -7474
U3 - 74 123
U4 - 7400
U5 - 555

tact Electronic Research and
Devel opment, 35 W. Fair
mont , Tempe AZ 85281.
Wri te for pricing and avail a
bil ity. •

C1, 2,4, 5 -2.2 uF/ l 0 V
C3, 6 - .33 uF /50 V

Although it is not shown
on the diagra m, I used a 7805
type voltage regulator to run
the system from a 12 volt
l ine. Th e d igi t decoder
modules have built-in 5 volt
regulators.

Conclusion

The function decoder has
performed ve ry well so far. If
567 decoders are used, you
must be careful with the
audio input level to preve nt
false decodi ng.

I made a p ri nted circuit
board for the func t ion
decode r and the artwork is
shown in Fig. 2. A parts
layout is sho wn in Fig. 3 and
a parts list is inc luded at the
end of t he ar ticle. Printed
ci rcui t boards and assembled
un its are ava ila ble fro m Con-

fram page 165

serious a problem as it might seem at
first thought. With the exception of
Canadian stations, propagation man
ages to isolate the US from the rest of
the world for many hours of the day.
I've operated from countries all
around the world, almost always using

EDITORIAL BY WA YNE GREEN

the US phone band, end I've seldom
had any problem working anything I
wanted to. Ouring those few hoUI'$
when the US was coming through, I
had my choice of US or ot her OX . . .
the rest of the t ime it was just other
OX. It just wasn' t a problem above
14.2 '" so why should it be one
below?

While I don't want to aggravate my
many Canadien friends, I just wonder
why they rate a spllCiel phone bend.
They seem to be running as much
power as we are and be able to work
out fine in the US phone bend when
they try. It doesn 't seem reasonable to
preserve this tOO kHz bend of the
most valuad shortwave ham trequen
cree for one count ry . . . and that is
about what it amounts to.

If any Canadian amateurs have
some good reasons for thb special
t reatment, I'll be interestad in hearing
from them .. , and will be glad to pass
along their information. Otherwise, I
think it is high time US amateul'$
entered a petition for the FCC to
extend the phone band down to 14.1
MHz.

SIXTEEN VS. EIGHT
More and more 16-bit micro

computers are being brought out, and
not a few readers are asking about
them. Obviously, a 16-bit machine can
do a lot more work than an 8-b it
computer .,. and faster , Heath is
giving us the choice of either 8-bit
(Ha) Of t6-bit with their Htl (why
not H16?l , so the quest ion of which is
better may be an immediate one for a
lot of incipient computer hobbyists.

First, before getting into any details
on the relative merits of 16 VI, 8 bits,
it might be worthwhile to explain just
what the difference is between the
two.

Most of the microcomputers are

Continued on page 169
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73 Magazine Staff

PC Techniques

- - how to etch foi I pads

in a com ponent mounted on
the non-foil side of the board,
and several isolated pads can
be d ril led in a cluster to
inte rconnect components.
Components which have one
ter mi nal grounded have the
applicable terminal soldered
to the copper foil side of the
board after passing through a
drilled hole where an isolated
pad is not made. The tech
nique leaves a far larger
copper ground plane on a
board than etching does.
VHF and UHF circuits can
easily be home-constructed
using the technique, which is
not the case if one tries to
duplicate such circuits using
simple point-to-point wiring
on plain perforated board
stock.

When constructing a cir
cuit from a schematic, the
circui t can pretty well be laid

Fig. 1. The top (non-foil) side o f a board containing a three
stage amplifier, and the bottom (foil) side showing the isolated
pod interconnection points.

7

•

•
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A good calculated guess is
that many amateurs do

not enjoy the fun of con
structing their own circuits or
duplicating circuits found in
many articles because they
are inhibited by thc need to
etch printed circui t boards.
The etching of a board is not
necessary for the construc
tion of a single copy of most
circuits. Indeed, there are
circuit construction tech
niques which allow the dupli
cat ion of a circuit presented
in etched circuit format by an
individual buildcr without
etching and with equal or
better circuit performance
than is obtained with an
etched board! One of these
techniques is the so-called
isolated pad technique of
utilizing single side, copper
clad PC boards. The tech
nique is not new, having been

introduced several years ago.
But most amateurs are not
aware of its usefulness and
simplicity. This article pre
sents a simple, practical guide
to the utilization of the
technique, so that even a
young Novice operati ng on a
limited budget or an apart
ment dweller withou t a
machine shop available can
have some fun with si mple
circu its laid out for PC board
construction or with home
brew circuits.

The isolated pad technique
of circu it co nst ruction is verv
flexible, in that it allows the
"freelance" construction of a
circuit from a schematic or
the duplication of a simple
etched PC board layout.

The basic idea of the iso
lated pad is illustrated in Fig.
1. A single side copperclad PC
board is used, in which a hole
(1 mm] is drilled where a
connection point is to be
made. See Fig. 1(a). Then, a
special tool is used to remove
the copper from the board
around the hole, except for a
"pad" of copper left im
mediately next to the hole.
See Fig. 1(e). This "isolated
pad" can then be used to wire

Fig. 1. A 1 mm hole is drilled in the board where a component
lead is to be placed (0), and then the isolated pod is formed
with a special tool (b).
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Fig. 3. A few special tools facilitate isolated pad wiring. Fig. 4. A "mask " can be used as a drill guide for any special
pattern. In this case, a piece of perforated board stock is used
as a guide to drill holes for mounting an lC socket.out by following the basic

layout of the components as
shown on the sche matic. For
instance, Fi g. 2 shows both
si des of a board which con
tains a 3 stage am plifier. The
compone nts are grouped
around the transistor sockets
much as they woul d be
shown on the schematic . For
more complicated circu its,
one does, of course, have to
do a bit more preplanni ng to
avoid drilling excess holes and
having jumper wires allover
the board.

Simple etched PC tem
plates can be duplicated by
placing th e templ ate over the
board and dri lling holes at all
the locatio ns designated for
component mounting. Then
on ly those points which are
not grounded are provided
with an isolated pad and
jumpers are used to intercon
nect points. In most circuits,
one end of most components
is grounded, so the work

from page 167

B-bit systems. They are designed to
work .....ith 8·bit microprocessor chips
such as t he 8080A. t he 2-80. t he
6800, and the 650o-series. Since it
takes 16 bits to give the address of
any memory location, the B-bit '>'Is
tems have to take two cycles to

involved is not too great. The
tec hnique will not work, of
course, to dupl icate a PC lay
out with 10 ICs and intercon
nection lines runni ng around
like the L.A. freeway system.

A few simple tools and
techniques make usage of the
isolated pad technique simple
and versati le. The main tools
needed are shown in Fig. 3. A
h o b b vls t-t ype battery
operated drill with a 1 mm
bit is used to drill the board
at th e desired locations. If
one lets the drill do the work
and doesn 't t ry to "push" it
t hrough the board, this
simple drill will very readi ly
work with any PC board. The
isolated pad is cut with a
commercial tool (Vector Co.
type P13BC or P13B). These
tools come in a ve rsion with a
handle, as shown (P13BC), or
as a dri ll-type insert (P13B) to
be used with any small drill.
There are tools available to
cut various size pads, but the

EDITORIAL BY WA YNE GREEN

handle each memory address. The
address is split into a high order and
10..... o rder address. Then it takes a
third cycle to handle t he 8·bit char
acter which is in that address.

Why 16 bits for the address? If you
get your fingers out and do some
binary figuring. you'll see that it takes
that many binary numbers to count to

P13B pad size of .125" is just
right for most work. Most
large elec t ronics supply
houses stock Vector parts, or
one can write to Vector Elec
tron ics, 12460 Glads tone
Ave., Sylmar CA 91342, fo r
distrib utor information.

The nex t tool in Fig. 3 is a
small dental scra ping tool. It
is very useful for cutting
away the bits of copper that
might remain if two pads are
cut wi th some overlap so a
interconnect ion point ca n be
made. An X-Acto-type tool
wi th the proper blade can
also be used, but the dental
tool is superior. The latter are
not availab le from electronic
d istributors, although your
dentist migh t part with a used
one after you pay your next
dental bill. The last too l is a
45 0 fl ush cutter. It is much
more usefu l than the usua l
diagonal cutter for t rimming

65,536 .. .the number of memory
locations most microprocessor chips
are equipped to handle.

And why was 65.536 (also kno..... n
as 64K) picked as an optimum
memory for microcomputers? Given
the choice of 256 bytes for one
machine cycle, 64 kilobytes for two
machine cycles, or 16 megabytes for
t hree machine cycles, the t .....o-cvcte
was the most practical. Most micro
computer programs can be handled
within this amount of memory. so it is
the most efficient.

A good 8ASIC interpreter requi res
about 16K. Add another 12K for a
fair·sized program and you still have
plenty of memory available for
working. If you are processing a
mailing list where each name and

leads close to the board.
ICs and transistors in any

type of case can be mounted
on the board either di rectly
or by using sockets . To drill
the necessary hole pattern for
the socket or device pins, a
"mask" is used, as shown in
Fig. 4. The mask is just a
piece of perforated board
stock which has the correct
hole spaci ng for fC pins. A
mask can be made for the
round-type cases (TO-99 , etc.)
by remo ving the pin holders
from a suitable socket and
then using the socket as a
mask.

Th e isolated pad wiring
technique has its limitations,
but it does allow a builder
wi th a min imum of space and
resources to bu il d circuits in a
man ner that is electrically
advantageous and as neat and
compact as any sma ll etched
PC layout. -

address requires eo bytes of memory,
you'll have room to handle t wo to
three hundred names at a t ime for
sorting, printing, etc.

A l 6·bit system can handle the
entire memory address in one machine
cycle, and thus is a lot faster in
operation than an 8-bit mach ine. On
small jobs. this may not be a factor of
any significance . . . but if you are
interested in sorting out a 10,000
name list, then the t ime for handling
each operation becomes interesting.
Obviously, there has to be a reason
that firms buy $ 100,000 computer
systems instead of $2,000 systems.
and speed is a big factor . The more
expensive systems are also capable of

Continued on page 17/
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- - more mods for the 8C-348

~vjd J. Brown W9CGI
R R 5. Box 39
Noblt'Wille IN 46060

Space Age Junque III

I f you have been following
parts I and 11 of this series

of articles covering the modi
fication of the BC-348 and
like receivers, you will
already know my end desire
is to allow those of you lack
ing in funds (most of us?), or
not having the corner radio

..
~
- •

store access of many U.S.
hams, to build (or really re
build) a receiver that will
compete with the best on the
market today. I assure you it
is possible, because you can
devote the necessary care and
time to the receiver that mass
product ion just won' t allow.

The purpose of this part II I is
to add on two relatively
simple circuits the BC-348
does not possess when pur
chased. Since they are some
w hat dependent, I have
included them both in one
article and one circuit board.
Th is circuit board and the

assurance the circuit works in
the 8C-348 is really all I am
providing in some parts of
th is series (this one), as the
circui ts are someone else's. I
am only bringing together
from many sources and,
where possible, providing the
how-to, a circuit board, the
wire-in information, and help
where possible by your fol
low-up mail. May I credit at
this time the origin for this
time 's circuits. The audio
der ived AYC is by EI4 R in an
earlier 73 issue, April, 1966.
The S-meter is the best com
bination to date, and is by
R. L. Wi nklep leck from Popu
lar Elec tronics, February,
1963. The Scnetcr is really a
simple YTYM as poin ted out
by the author.

Discussing the circuits for
a minute, the audio-derived
AVC is a necessity if you
hope to be serious about SSB
type reception. As we go
along and add crystal-eon
trolled type 8FO (LFO) to
the 8C-348s we are working
on, something obviously must
be done to provide AVe dur
ing SSB recep tion. It is to ugh

Fig. 1. PC board.
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0

~
...I! oZ0 -'WV- T -Jf-

0 0

;t
• 0 • 0

-s '" 0 -'WV---'VVV- M /.l
~

Fig. 2. Component layout (foil side view). j used on 6.3 V models; also jumper A to B, C to D.
28 V models: Omit (2) I : Fit to A; jumper D to E.
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Fig. 3. Audio A VC on left (E/4R, 73, April, 1966). S-meter on
right (R, L Winklepleck, Popular Electronics, February,
1963).

tro uble helping you if you
pick a receiver I am not
fami liar with, so you are on
your own !

The only addition I can
think of is, if you wish to use
the S-meter on carrier-derived
AvC as well , wire the board
in accordingly. This involves
removing the 2_2 megohm
resistor from Va7 to Vb2 at
the Va7 end only. Then run a
wire from the center tap of
the earlier mentioned switch
(audio/carrier) back to the
loose end of the resistor. This
connects the S-meter to
whichever AVe is in use
instead of only the audio
AVe output.

I will be back to wnu ng
aga in soon, and part IV will
no t be long behind this one.
To wet your whistle, it in
cludes a front end Improve
ment (S-ger revisi ted), and
sundry other "goodies." Un til
then, thanks for the 100%
SASE rate so far (it sure
helpsl] and happy building! -

+I'f:"'OV ,
;;k0. ' "

20 ~ . .....

~ ...'00_
~ O.~A"

'- ,, , 2210(6• 0' ;:: • •r r •• •,!-::~ 0.1-
" ~~ ' 2" '" ,c '
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•
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Reconnect the antenna and
tune in the strongest signal
you can fin d and adjust the
range pot for almost full scale
read ing. This gives about the
accu racy of the average
S-meter in any receiver
(none), but will satisfy all but
the purist, since the function
of the S-meter is basically to
compare relative signal
strength anyway. For the
more ambitious, we will go
into a better calibration at a
later date, as it requires you
have more in the way of test
equi pment.

With a circuit board to
work wi th, a loading diagram,
and the circuit descr ipt ions
give n, I believe I have about
covered all you need to add
these additions (our modifi ca
tion M-ll ) to you r receiver.
As wi th most of the modifica
tions we are providing, you
adventurers can add them to
like or similar receivers at
your own discretion. Just
bear in mind I may have

use in the cathode, and we
have found the 1N60 speci
fied in the schematic to work
quite well for our purposes.
That really sums up the AVC
circuit, except how to con
nect it into the BC-348. Begin
by any connection to pin 5 of
V7 (688) going to either the
1.5 megohm resistor to
ground (52) or the 220k rests
tor (53) . Connect the AvC
line into this point. The
easiest and possibly most
versatile way of doing this is
to run the resistor junction
point to th e cente r tap of a
DPDT switch (allowi ng for
other use for second hal f of
swi tch later), and wire pin 5
of V7 to one swi tch di rec
tion, and the new circui t
output to the other direc tion.
The switch can be marked
AVC audio/carrier or some
thing of that nature.

Continuing on with the
Seneter circuit, it is even
easier. I made the input con
nection for you on the board.
All you need to do is add the
external plate load resistors in
the form of a 20k pot with
the ends going to M and N
and the center tap going to
+160 volts. Also, you must
add th e meter and its series
li mi ting resisto r between Y
and Z. Be sure to get the
me ter polarity righ t. The
adjustment of this part of the
circuit is quite easy. Warm up
both the receiver and the new
circuit (tubes have one dis
advantagel}, then remove the
antenna from t he input.
Adjust the balance pot for a
zero reading on the meter.

to get carrier-derived AVe
out of a system that has no
(little) carrier of its own upon
reception. One half of the
enclosed circuit board takes
care of that. Since the
Seneter works off of any
AVC involved, I went ahead
and put it on the same board.
As usual in this series. some
of the parts are left off the
board for either size. conve
nience, or. as in some cases
here. the desi re to locate
them where you want them
[i.e., S-meter - panel. sepa
rate box. with the speaker
enclosure. etc.) .

The AVe circuit is really
quite simple to buil d now
that there is a circuit board,
and just as simple to get
running. The input is taken
from the top (hot) end of the
volume control (full volume
at all times. regardless of
volume control setting), and
feeds the first tube's grid. The
volume control forms the grid
resistor. so do not ac couple
at this point. The second half
of the 12AU7 triode (dual) is
used to allow separate time
constants to be applied to the
AVC line than are applied to
t he S-meter circuit. The
switch Sl allows you to have
more than one AVC constant
for the receiver itself. It can
just as easily be multi-posi
tion rotary. and many time
constan t choices be made
avai lable. On the other hand,
the long constant presented
in the second half grid circuit
allows steady enough readings
for the S-meter. The author
stated "any crystal diode" for

from page 169

ha ndling several terminals simul
taneously, each working on a different
pro."am . ,. and this is because thev
work faster and use more memory.

Even an 8-bil computer can handle
four to eight terminals and not tie up
the users too badly if lhe computer is

EDITORIAL BY WA YNE GREEN

not going 10 be t ied up with time
cons"ming calculations or sorti ng pro
cedures. You have to fit the mect une
to the job you have for it ,

As a rule of thumb, it is probably
safe to say that few hobbyists or eYen
small busines5115 actually need any·
thing falter lhan an 8-bit computer.
Mailir'lg list sorts, which can lie things

"P. C¥l be set to peril. 0YllI" night,
rllther than dur ing prime lime. In
almost all cases the computer is going
to be 1101 f8$ler than t he opIIfllOr, so
il will be waiting for your input.

One other factor which has 10 be
considered is the programs available
for each of the systems. Now t hai the
8080 chip is t hree years old, there illl
wide variety of programs which can
be had for it. Don't sell t he need for
programs short. Sure, you can learn to
wrile programs, but liven when you
are an expert you are going to want to
buy a lot more programs than you are
going to write yourself. It just takes
100 damned long to work out and
perfect (debug) good programs.

While it ;, possible to wrile pro
grams in machine language or as-

sembler, you'll nolice thel ,_ ilrll
being _itlen that way. Too slow. The
programs for microcomputers lire
being _inen in 8ASIC for the maS!
part .•. and this is possible bee..WI
there are BAStC language interpreters
available for most of Ihe compuler
Iystems on the mar ket. YIIS, I kno w
there are cozens of different BASICs,
but t hey are all similar and hopefully
we'll gradually zero in on a ltanclard
8ASIC. In th e meanwhile, we' re
trv ing to p"bl ish 8ASIC·to·BASIC
conversions in Kifobaud magazine.

Since Hi·bit systems are new to the
computer hobby world, there are tew
machine language programs available
for these systems.. As long as 8ASIC is

Continuedon~ 183
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Dan S. Wise WA4BB(l
P.O. Box 663
Bessemer City NC 28016

- - it could happen

The Ham CBer

W e hear more and
more every week a

bout drafting some of the
overly popula ted CB gang in
to the ham ranks. The idea
here is that we wou ld increase
the number of amateu rs,
which would provide a better
serv ice. I, too, am in favor of
help ing potential hams get
into amateur rad io, but only
to the exten t that I believe it
helps amateur radio. In fac t, I
wou ld not be a ham myself if
it weren't for th e help of
other hams. However , I had
to sell myself to them fi rst.
I'm no t sure I would be a
good amateur if they had
begged me, or if they had
made it too easy for me. I
think we shou ld conti nue to
draft CBers, but with quality
in mind instead of quan t ity.
In fact, I have personally
written ar t icles in the CB
magazines explaining amateu r
radio.

Recen tlv, I read in one of
the ham magazines a proposal
that the FCC allow amateurs
to ope rate on the C B chan-
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nels using th eir own call let
te rs, the idea being that the
amateu r cou ld help change
the bad habi ts of the unlaw
ful CBer, an d hel p th e FCC at
the same ti me.

This reminds me of the
preacher who tried to stop a
group of church members
from play ing po ker ; however,
while he was talking to them,
he lost $53.67. I bel ieve the
amateur would be ta king part
in the u nl awful operations
instead of changing it.

I see a ty pical QSO as
fo llows:

Ham : Hello CQ, Hello CQ,
this is WA4BB U.

CBer : How 'bou t that ,
ham; bring it on back one
time to the Fat Albert. .

Ham: Okay, let 's see; I
believe you said your handle
was Albert, but I didn't get
you r call. The call here is
Whiskey Alp ha 4 Bravo Bravo
Uniform. So back to you, old
man.

C Ber: (Difficult to under
stan d th is t ime; he has in-

creased his power mike an d is
now ove rmodulating) How
many po unds am I hittin g
you with? Ki ck it back.

Ham: Okay. Your si gnal
strength here is 10 d B over
5·9, Albert ; we're ru nni ng the
Johnson Viking 23A here
with 5 Watts input. So back
to U, Al b e r t ; t h is IS

WA4BBU.
CBer: Okay ham, th is is

the Fat Albert back at U one
time. We're runni ng a con
verted Yaesu 101 E wi th a
slide channel switc h and a
5B220 fla t out. What be your
20?

Ham: Okay , Albert. Fine
business on the ri g. We're
located in Bessemer City, NC.
I won't hold you any longer,
but I st ill didn't get the call.
So if you would pass it along
to me on you r fina l, 73 to U.
Thi s is WA4B BU.

CBer: We'll back-urn on
down. Have yourself a fine
one. 3s and 8s upon you.
Keep your eyes between the
ditches and the Smokey ou t
of your britches. It 'll be the

Big Bad Fat Albert; we're
going to be down and out of
it.

Ano the r proposal I have
read recentl y is to redu ce the
req uiremen ts for becoming a
ham . My thou ghts here are
that if you don't work for it,
you won 't appreciate it. We
as hams are a ll owed to tal k
anywhere in the world.

There are two main rea
sons for this: 1. Hams usually
go by th e rules and regula
tions, especially in overseas
Q50s; and 2. The ha m's abili
ty to enhance international
goodwill. I have read where
CBers have killed other CBers
because of one interfer ing
with the othe r's conversat ion
du ring a Q50. SO if someone
fro m another country tal ks
over a CBer, let's just hope he
cools off on the fli ght over,
or we'll all have World War III
on our hands.

I used the phrase earlier
that we should loo k for qual
ity inst ead of quantity. An
example of this: During an
emergency, would it be better
to have 10 peopl e answer the
call who were not experi
enced in eme rgencies, or 1
answer the call who was?
Another examp le: Most of us
who are no t involved in nets
st ill give the nets plen ty of
room because we kno w it is a
vital part of amateur radio.
But would somone feel the
same way if he were not so
interested in t he hobby that
he had to pass a test at least
as hard as it now is?

I am sure we can get great
num bers into amateu r radio.
We can persuade CBers by
begging them, cramming code
into their heads, an d cheating
a little on the Novice test,
etc. But have we helped ama
teu r radio? Why not let things
happen naturally? Let the
CBer ask about ham radio,
and th en be sure he is inter
ested. Maybe he 's cut out to
be a CBer; that cou ld be his
bag.

I' m all for maki ng good
hams o ut of CBers, and if he 's
as interested and willi ng as I
was, I' ll help him and "II be
very proud to be his first
contact. •





F. J. Soxman W3ZVT
PO Box 375
Slwiw AFB SC 29152

Ham Shaek

:,

Fig. 2.

asymmetric port!on of a
sphere with the long axis on
the horizontal plane and the
short axis on the vert ical (Fig.
3). This, then, is the optimum
arm movement area at the
operati ng desk that can be
expected with the operator's
trunk in an uprigh t posit ion.
All eq ui p me nt installed
should be placed on these
arcs to assure ease of oper
ation with a minimum of
body movement.

Another variable th at
enters here is eye fixation and
head movements. Obviously
there are areas of the arm arcs
which, if foll owed by eye
and lo r head movements,
would lead to discomfort in a
short period of ti me . These
areas, if used, should be given
a lower priority than the
more opt imal areas.

When visual requirements
are taken into account, the
visual optimum arcs can be
superimposed on the arm
opti mum arcs for a graphic
presentation of the best
visual/arm use areas (Fig. 4).

Now that the physical
limitat ions have been defined,
we can safe ly sta te that the
o pt im um movement area
consists of a 30 inch vertical
arc in cross section and a
hori zontal shallow arc thirty
inches deep and approxi
mately 60 inches at its widest
point.

The next task is to define
the equipment used in fre
quency of use, visual require
men t s, and visual/manual
requirements. Le t 's define
each area :
1) Frequency of use - That
equipment used the most,
i.e., receiver vs transmitter,
converters vs receivers, etc.
2) Visual requirements - The
requirement to scan a visual
display to gain information,

Fig. 1 is a diagram of reach
for the average operator.
Four arcs of reach are in
volved. The larger arcs are for
the ri ght and left arm at full
extension; the smaller ones
are arcs for the right and left
arm using movements of the
forearms only. It will be
noted that these arcs are
predicated on the trunk of
the body being in a vertical
position and not contri buting
to the reaching movements of
the arms. This diagram indio
cates that the opt imum reach
areas are arcs with a radius of
30 inches which, taking body
position into account, ter
minate 22 3/4" in from the
edge of the operating desk.
Fo rea rm movements are
restricted to 18" arcs with
termination from the desk
edge at 10 3/4". Fig. 2 is a
side view sho wing arm
movement in the vertical
plane, again a 30" arc. A
three dimensional drawing of
both arcs would be an

00. .".

Most ham shacks are set
up linearly, that is to say,
equipment runs from ri ght to
left on the table. Usually it
will be found that, readin g
from righ t to left, it's re
ceiver, transmitter, and linear,
with ancillary equipment
either stacked about or below
the main pile of equipment.
Some stations just grow
topsv-turvilv: others remain
relatively static. In practically
all cases, station layout pays
little heed to one prime
factor, and that is operability
by the amateur involved.

~----;::;~~::-----jl
u ." ,ft

maximize operating comfort!- -

Anthropometries

Fig. 1.

E ver worked a long con
test and left the shack

fee ling as though you'd
wrestled three rounds with a
grizzly? Are you operating
more but enjoying it less?
Maybe your shack needs a
dose of antbropometrlcs!
This technique is used in
private industry to facilitate
workplace desi~ and ease
worker strain during work.
Anthropometrics recognizes
body limitations and visual
requirements and relates
these to production require
ments.
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Fig. 4. Optimum areas for work requiring visual direction in
order ofpriority. , - high priority, 5 - low priority.

Fig. 5. Teletype/typewriter would be on the left or right side
of the console.

A • C
FREQ.OF MANUAL! TOTAL

EQUIPMENT USE VISUAL VISUAL A+B+C

Receiver 1 2 2 5
Transmitter 2 1 2 5
Linear 3 3 3 9
Mon it o r Scope 4 1 2 7
Sl ow Scan Monitor 4 1 1 6
Keyer 2 0 0 2
Antenna Switching 4 3 4 11
Con vert ers 4 4 3 11
Typewriter 2 2 2 6
Telet ype 2 2 2 6

l.e., swr bridge vs moni tor
scope, monitor scope vs slow
scan display, clock vs any of
the above.

3) Visual /manua l require
ments - The require me nt to
manipulate \IS the require
ment to sec the results of said
manipul ation, i. e., speed key
vs t ran smitter (tune-up),
a ntenna op tio n switching,
etc.

Let 's build a matrix of
equipment vs these funct ions
and see wha t we come up
with. (See Table 1.) As you
can see, the eq uipment is
numbered in order of impor
tance accord ing to the various
characteri st ics defined earlier.
Of co urse the ranking given
here may not reflect in
dividua l operator incli nation
or preferred modes of ope r
a t ion. The matrix provides a
means of comparing the
different att ributes an d uses

of equipment to fac ilita te its
fina l placement in rel ation to
other equipment in these
three defined areas. T he sums
of the equipment character
istics A+B+C are indicative of
o rder of relative placement
imp orta nce, while exami
nation of t he separate
ran kings define placement
with in each area. Sha ul d th is
information be ut ilized to
design an operati ng positio n,
it would loo k something like
Fig. 5.

Table 1.

The use of t hese tech
ni qu e s an d equ ipme nt
analysis may be extended to
larger stations where large
amo un ts of equipment are
involved. In some cases,
where various mo de s of
operation are ide nt ified for
s pe c i f ic equipme nt, each
mode may be treate d as
ano ther stat ion an d a horse
shoe shaped station arrange
ment may be required .

For individuals in terested
in fur thering their knowledge

and adapt ing other industrial
engineering techn iques to
ham shack layout an d design,
the publ ications listed in the
refere nces will provide
a mplification of t he
pri ncip les outlined In t his
article. -

References

1. Industr ial Engineer ing Hand
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2. Motion and Time Srudy, M. E.
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f rom page 8

10 FEVER

Conrinued on page 179

John A. C&rroll
Bedford MA

I am interested in a national band

than I would at either speed alone.
Right now, I begin a session with a
minute or so at 21, half a page at 14,
then more 21 until I get tired and my
miss rate goes up . A couple more
weeks ought to do it .

Well , keep up the good work, It's a
pleasure to read a magazine that
" thinks of what has never been, and
asks, ' Why not>:"

1'---__1

tapes. I found that the fast tape got all
my reflexes speeded up, so that 1
could recognize letters faster. This
helped me with the slower tape, be
cause now I didn't have to work hard
and struggle frantically to keep up.
That meant that I was on top of it
most of the time, and when a charac
te r came along that I was st ill slow to
recognize, I could lock my attention
right onto it for an extra 100 millisec
onds, and not get hopelessly lost. Not

the proper strategy for taking a code
test o r copying a message, but just the
thing for efficient learning. Then,
jumping bac k to the fast tape, I was
starting to catch the ones I'd missed
completely before, The result is a
ratchet action that heips me at both
speeds, and I make faster progress

,
~ ."
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'-= h ,~, -r "
~ ' ~ " _.-t

C-', ". .,,~ J t" - ~.
' ... ... .1 • • _

•
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downtown for a test. I might as well
do it once and be done with it; plans
for getting an Advanced are hereby
scrubbed. Unless I blow the cooe test,
of course. Which I probably will ,
unless I get my iambic keyer designed
pretty soon. Mi ld arthritis.

Meanwh ile, I accidentally discov 
ered an interesting way to use the

- . 1
h " •
~ d' ;.. ~

".- 1 ,.
, } .

, ~ ,

,,; ' J '

l. u :

was getting about 60% of it right
away, and began gett ing grO\.Jps after
the first 15 minutes. After th ree
15-minute sessions a day apart, I was
gett ing 4 or 5 groups between misses.
That decided me. If I'm going to have
to take time off f rom work to go
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The LE DEit
In the orthwest!
ATLAS. ICOM • KENWOOD. YAESU

Yaesu FT·t01E
$729.00

TO PLACE OR DER
CA LL TOLL FREE

IN ST A TE OF WASH .
1·(8001562·7625

046

ABC
COMMUNICATIONS

Atlas 350,XL
$895.00

17550 15th Ave. N.E.• SeattieWA 98155 . (206) 364-8300

Kenwood TS.a2OS
$1048.00

C~
..'. r~ (: )

• ~

'(')'• ,e- • ••
J •

Oth.r locations: (Walk·in customer" only'- Bejleeue - 12001 N. E. 12th. Everett - 6920 Evergreen Way - Open Mon. thru Sat .

C58
Communications Center

443 N. 48th , Lincoln, Nebraska 68504
In Nebraska Call (402) 466·8402
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The C T R .2 Sed. , Counterl.,. des igned end b u ilt to t he h igh.st sten d erds to fu lf ill the
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CT R-2·1000
10 Hz to > 1000 MHz

$10.00
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III

B&W Model 333 for medium
and low power.
A Professionallnstrumenl fo r bench or
field. Ideal for testing transmitters. DC
to 300 MHz
o 2-Way Mobile, CO
o Marine VHF & SSB
o Amateur
up to 250 walls output, in 4 ranges:
0-5.0-50.0- 125. 0-250. l ow VSWR.

Dummy LoadlWattmeter

~~~~1r~~~~~1r
I•

See your B&W dealer. Made In the
U.S.A. by

823

• Barker & Williamson
10 Canal Street · Bristol, PA 19007

• Input Diode Protected
• 12V-DC Operat ion (O pti onal )
• Oven Contro lled Crysta l (Opt ional)

± .5 ppm
• Setect tbre Gate T imes

636 Sheridan Or., Tona., N.Y. 14150 716/874·5848

CTR-2·S00
10 Hz to 512 MHz

• 8 Digit .3" LED Display
• H igh St abi l ity T CXQ T ime Base
• Bu ilt-in VHF-UHF pre sceter
• Auto mat ic Dp Placement
• T CXQ St d . .t. 2 ppm
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DAVIS ElECTR ONICS

R ANG E

ALUMA
TOWERS

Excellent for
Ham Com!TlUnlC8bOOS.

· 500 MHz
and 1 GHz

COUNTERS

* TELESCOPING
(Crank U\)l

• WALL MOUNTED
• TILT·OVER
• GUYED MODELS

(10 100 Fl. )

VERQ BEACH, FLORIDA 32960

MFG'S OF
ALUMINUM TOWERS

HIGH QUALITY - l OW PRICES I
MADE IN LONG

LASnNO
N~UST

ALUMINUMl

McCLAR....N SALE S TAKES IN
ANYTHING 0+1 TR....OE FOR NEW

AWMA TOWERS.

NEED: Scanners, ca.2 Meltlf. Marine,

Antiql,les. Coins,

Ham Gear. A47

"THE PROFESSIONALS"
1[i]~lIJm~1 ELECTRONICS

~
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Elliot! S. Kan ter W9KXJ
3242 W. Hollywood Ave.
Chic.go IL 60659

- - especially for four-speeds!

Hands-free

Mobile Mike

just the microphone for the
ul timate in comfort and
placement. There's a push
to-talk switch, which makes it
a natural for applications
wi th 2 meter transceivers, as
well as for wiring the micro
phone for use with SSB rigs,
etc., which utilize VOX cir
cuitrv.

The unit looked too good
to be true, so I acquired a
Ca talog No . 63388-003,
which is listed as the special
mike switching model for use
wi th E. F. Johnson trans
ceivers. The reason this model
was specified was that inter
connections were possible
with th e enclosed instructions
to enable connections of
interfaces with a majority of
the rigs available today.

The micro phone has an
adjustable amplifier and
noise-canceling, handled by a
single lC, and a 7.0 V mer
cury battery which is in
cluded. The single side
mounted magnetic earphone
reproduces sounds and chan
nels them into the ear via a
soft tubing arrangement ; a
total of three differently
sized eartips are included, to
fi t any user. The microphone
can be adjus ted for maximum
" talk power" while you are
speaking at a normal conver
sat ional tone and level. The
calibrated level control is
adj ustable, wi thout the need
for any too ls.

The enti re package can be
worn over the right or left
ear, and has a cable assembly
eight feet long with a push
to-talk switch assembly,
microphone amplifier unit
with gain control, and a clip
to hold it on your clothes if
you utilize the push-to-talk
feature.

- the hams. It just so hap
pens that their si ngle-si ded
aviation-sty le headset can be
worn over either ear, or
detached from the banded
headse t and placed directly
on your eyeglass frames for
the ultimate in comfort. The
amplified , noise canceling
microphone is magnetic, and
is fitte d on a pivoting boom
which wilt allow you to ad-

share one o r more of the
above with me and cou ntless
o ther hams, the TELEX
CB-88 lightweight headset
seems to fit the bill and more.

Although it was primarily
introduced to meet the grow
ing Citizens Band market
place, the nice fellows out at
their plant haven't forgotten
the first major consu mers of
their quality headphones, etc.

H OW many ti mes have
you wished that you

didn't have to use a separate
microphone when mobiling,
or for that matter had your
XYL complain about the
noise from your rig's loud
speaker interfering with her
bridge meeting, or for that
matter wanted totally hands
free operation with your
VOX? For those of you who

.~.
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Fig. 1. Shorted mike switching. Fig. 2. Non-shorted mike switching.
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INTERCONNECTION CHART

Manufaetur8t'/Model Number Headsat Green Yellow Blue Wh ite Sh ield Rod Black

Drake TR-3 . -4. 4 XB 002 E XTSPKR EXTSPKR TIP RING SLV N.C . S LV

Genese GTX·l00. GTX2. 200, 10
2OOT. GTX600 00' EX TSPKR EX TSPKA TIP R ING SLV N.C. SLV

Heath 58-101 . HW1 8 002 SPKR SPKR 2/8LK l lW HT S HLD N.C. SHLO/ REO
Kenwood TS520 002 EX TSPKR EX TSPKR 2 , 4 N.C. 3'
Sihronix 101 ic. 8 002 EXTSP KR EX TSPKR T IP R ING SLV N.C. SLV

S tandard Com mu nicatio ns
S R-C83 0S50. Horizon 25. 002 E XTSPKR EXTSPKR 3 2 , 4 ,
C852S128 . C852S50. C807500. 002 EXTSPKR EX TSP KR 3 , 2 4 ,
C830550. sre-8905 002 4 2 3 , 2 N.C. 2

Yaesu FT-l018·82 002 EXTSPKR EX TSPKR 3 2 , N.C. ,
User has the option of ut il izing headse t 003 with inte rconnection eha nge'S pe r wir ing diagrams. or purchasing indicat ed headse t for rig as noted
above. • Note : Jumper white leads in swilCh.

Fo r rigs not list ed, you can send TELEX a w iring diag ram 0 1 rig and they will furnish data and suggested headset number. Address q ueries to
TELE X Com m unications. Inc.• 9600 Aldrich St., Sout h Minneapo lis MN 55420. Anenucn CB Headset Product Support Manager.

Fig. 3. Special mike switching.
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The accompany ing chart
will allow you to connect the
CB-88 to the mi cro phone
input circuits of the rigs
listed . We are grateful to Mr.
Sidney Kittell, the Director
of Marketing of TEL EX's
Air era tt l Professional/I ndus
tr ial d ivision, for permission
to reprint this data. At a mere
$69.95 and less than 3 ounces
of weight , the CB-88 is a real
asset to a stat ion, I know it
was to mine . The onl y minus
feature I fou nd was the light

L J

weigh t. I found myself walk
ing away fro m the rig with
m icrophone/earphone, etc.,
st ill attached to my glasses 
I've got to put some note to
rem in d myself not to do that
again. If you do use the
CB·88 and have any prob
lems with RFJ while oper
atin g mobile Of "walking
mobil e," TELEX has a service
bul letin with the cures for
your problems (available at
no charge). Happy hands-free
operating! •

L -.J

Continu«i on pagt1181

co m m e rc ia l eq uipment Gplll"ating
around 27.3 MHz has become avail
able at reasonable prices. such 11$

"Mlcors," "Motracs. " and "MMt·rs."
including base station,. mobiles, and
portables.

A number of us on the IoWS1 coast
try to keep inlOrrMtion on the active
sta tions on 29.6 and any unusua l
equipment modifications. We most
likely ean put someone who might be
interest:ed in getting started on 29.6 in
toueh with somM)fle fairly close to
him . or reler $ORlM)fla to the right
person lor answer1 to questions re
IIl""d ing conversion of a particular
piece 01 gear.

I have asked various hams runn ing

has a really great time.
Equipment being used on 29.6 i,

mainly converted commercial gear.
although a few people are using rigs
like converted Regencv HR·6s, Yaesu
FT-l0h. Gomet GS8·100s. Kenwood
transverters converted to work from 6
to 10 (backwardsl . and now some 01
the PL L C8 sel$. A number of people
have 1.5 Watt HT·200 HTs, and are
working all OYer the country using the
built-in 18-iroch antenna.

Some groups around the country
have tied a 29.6 MHz base Slation into
their existing 2 meter repealers. which
gives HT·to-HT COYllflge over thou
sands of m iles. l1's reatlv impressive to
show it off !

With the new C8 channels available
to the co nsumer, a lo t of excellent

....... ./

•. .'-..
..

•
C, '0" ' ''' J 1 ''"... ..... . .
•

,...l , ~ ...,:r"-, ,.
.."1, , < - .. . ... '

• . • , i ·' . ,- . ."

growing very rapidly. It seem, that
every day there are new stations just
getting started. Simplell operation on
29.60 hilS lIOtte<1 so erowded when the
band is open that many operators are
using altem8te frequencies such lIS

29.64. 29.68, etc. 8eacon stat ions.
remote bases, and repeaters also add
to the congestion. bot everyone sti ll

.. ', ... ..... . , " '" ~

• •, . p ' •. , ,. ..:.1 .-...' .( ..
I

.'-', 1 ',. .
L d .

plan for 10m AM and SS8. using
cooeened C8 sets. and hope to start
converting one 85 $OOn 85 a national
plan is est:ablished .

Ten meter FM operation is very
seldom ever mentioned in any of the
ham magazines, yet it i, definitely

from~ '75

' 79



- - add a whip and offsets

Bob Wilson WAIlZS
JJ Lowell Street
Arlinglon MA 02J 14

operating at the same fre
quency as the receiver i-f
(10.7 MHz). As supplied by
Heath, the offset switch is a
OPOT wired as an SPOT. This
allows selection of either a
10.7 MHz crystal (for simplex
operation) or a 10.1 MHz
crystal (for -600 kHz offset).

All that is necessary for
dual offset and simplex capa
bility is a new switch, the
appropriate frequency offset
crystal, and a few wiring
changes.

Const ruction

Although it should cer
tain ly be possible to add all
these changes to an already
assembled transceiver, it will
definitely be easier to make
them during initial construc
tion as I did.

Rather than try and
squeeze in an additional
crystal socket for the extra
offset, I chose to hijack one
of the channel crystal sockets
and rewire it. Referring to the
Heathkit schematic, eliminate
the gray wire to hole E, as
well as C48, C54, R61, R62,
and 07. Now, using a scalpel
or similar instrument, cut the
PC track between sockets Y6
and Y5 after C54 (keep that
scalpel handy, you'll need it
later). Install jumper wires in
the place of R61 and C48.
Replace C43 with an axial
lead version of the same value
and solder it beneath the
main circuit board or it will
be in the way of the new
offset switch, which is
slightly larger. That com
pletes the wiring changes to
the PC board, which may be
set aside for now.

It's now time to wire and
install the new offset switch.
A double pole, three position

o

®

- "
I '""",

TO aATt ~ OfFSET
$ OSC'LlATOA1 UA~SISTOA

I;~I"'"- "r '0.1 "H.

T h is article will cover the
modifications made to

my Heath HW-2021 to allow
two selectable transmit off
sets as well as simplex opera
tion at the flip of a switch. In
addition, I've included a
description of a simple yet
effective !.4 wave telescoping
whip you can make in
minutes.

I' m sure it must have oc
curred to many owners or
prospective owners of the
HW-2021 that it would sure
be nice if the rig allowed
operation on 146 MHz re
peaters as well as the 147
MHz splits without sacrificing
simp lex capability. If
assembled according to Heath
instructions, the rig allows
either two separate trans
mitter offsets or one offset
and simplex.

Theory of Operation

The transmitter employs a
rather unique mixing chain

Heath HT Goodies

How would you like to make a good 2 meter rig even better
and more versatile at low cost? Sounds good? I thought so
too!

Fig. 1. Transmit offset switching. (a) As originally wired. (b)
Modified with new switch and additional capability. Heavy
lines indicate hookup wire at switch.

,00



View of the original switch and larger replacement. The longer extension of the slide on the
new switch has the advantage of being more readily accessible when using the Heath accessory
case.

"a"
Have

Once the epoxy
thoroughly dry, your
sembly is complete.
fun!

slotted end up in the openi ng
of the jack and solder. It is a
close fit, so you won't need
much solder. Screw the upper
whip section into the adaptor
and reinforce with a single
drop of epoxy on each side of
the slot.

My special than ks to
WAl ZOE wit hout whom I
probably would never have
finis hed this pro ject (muc h
less gotten it typed ) and to
WA l ION for his photo
graphs. •

the Heath manual.

The Telescoping Wh ip

A telescoping whip can be
easily added to the HW-2021
to increase its range in the
field. Simply take a W'
single-hole-mount phono jack
and snip off the inner con
ductor solder lug since it
won't be needed. To this you
will mate a Philmore " TRA"
whip. Th is whip comes with a
removable thread adaptor and
reta ils fo r about $1.50.

Temp o rarily sec ure or
cla m p t he ph on o jack
securely in an upri ght post
t ion . Place the ad ap tor

mou nt the switch wit h two
short screws an d wire it up. A
short length of RG/62 is
recommended for the switch
to board wiring. The outer
braid is left floating at the
switch end. The inner lead
may be conveniently wired to
the board at the lower hole
formerly occupied by C54. I
found it convenient to mount
the switch so it simulated
mechanically what was going
on electrically , i.e., in the up
position, th e transmitter Ire
quency is shifted up, etc. Plu g
the crystal for your desired
offse t frequency into Y6.
Follow th e crys tal o rdering
information on page 6 1 of

switch is ca lled for here . In
case you have trouble locat
ing one, I purchased mine at
four fo r o ne dollar ($1.00)
from " Poly Paks" in Sou th
Ly n n f ie ld , Massachusetts
(catalog #92CU2666). Once
you determine wha t leads are
necessary to wire it in ac
cordance wi th Fig. 1(b ), clip
all the extra leads and prot ru
sions flush . As is obvious
fro m the photo of the two
swi tches, the new replace
ment will requ ire a sligh tly
diffe rent mounting pro
cedure. Take the scalpel you
set aside previously and care
full y trim away the mounting
tabs from the inside of the
lower case half. A flat fi le
should now be used to en
large the switch cut out,
allowi ng for the ext ra travel
of the three position switch.
If you use the same switch I
did, about 1/32" on eac h side
should be right. Make sure
you file slowly and at a slight
inward angle so as to not
remove too much plastic or
have any raw edges showing.
If you've gotten this far,
you're almost home!

Draw a te mplate of the
switc h front o n a piece of
paper ind icating the locati on
of the mounting hol es. Tape
this to th e outs ide of the case
exactly in the positi on you
will be mou ntin g the switch
and d ri ll out th e two moun t
ing holes. A drill press is
advisable; however, a hand
drill ope rated by a steady
hand will do. Remove the
template.

All that remains now is to

..j - r" · · • • ·l i . ~ ·\ . 1, ,: .~ _ . ~ .

from page 119

A WORD FR OM HUGHES
L...--__I

Your September. 1977, iuue
included an anicle by Michael I.
Cohen on building "A Practical 2m
Svntbeseer." One of the components
called out was the Hughes HCTR
0320 synthesizer. Your readers should
be aware that t hey can get this part
fro m one of our twO dist ributors.
namely Semiconductor TlM: hno logy,
Inc., 124·14 22nd A~enue, College
Point NY 113 56. or Calmarc Sales.
1651 E. Edinger, Suite 207. Santa
Ana CA 92705.

N. E. Moyltf
Hughes Aircraft Company

Newport Buch CA

I

Lawrence I. Cota riu
Skoki. IL

hams interested in the ARRL should
request the same from them.

I also think that all ARRL members
should question why OST never men·
tions these reooets or even publishes
excerpts from them once a year.

Could it be that the ARRl does
not want people to find out about all
the stocks and bonds they own and
how they could have sold some of
these to finance thei r building addi ·
tion (rather than raising dues to $ 12
yearly)?

Ye$, I knew. As the editor of ¥lother
hlJnl magarine said after rNding the
report, 'Who says O5T doesn 't pub
l ish fiction?" - Wayne.

•
"!I • ,.".' .

•
( . l'" · "l J ' ~.... ... . .

~ I. ,"~
~·l. , _

LEAGUE REPORTS

Did you know that the ARRL has
yearly repons (their annual reports)
printed and lhat they do not make
this fact known to the ir own memo
bers? They just sent me t he ir 1976
annual report. and I think that all

+ " ":1 1
.... · "t •

11....- 1

~ " '~ . 1
• " I ,. ~-t ", ' •.. t · .. 1

.' , : 1' . .

I
'. ' ( .'
"

rigs which might be con~erted eas ily,
$Uch as CB sets. Ylle1uS, etc.. to
co n$ider writ ing u p an article for
pu blication.

Larry A. Johnson K7VZ H
29560 SW Brown Rd., Apt. 4

Wilsonville OR 97070
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Check These Super New Year's Deals!
$Iore Hours
Mon. - Fri .

• 9 a .m. • 5 p.m.
Sun.

615 South Gallatin Road. Madison. Tennessee 37115 Phone (615) 868-4956 1 p.m. - 6 p.m.

St t N Y ff 0 ht Soy. '" .od ,,, • ,," "",I"... ,~dar your ew ear 0 rig . "w.,d.oypo"h.... ' ARSO N '0'

Ten·T~ Model 544 Digital

Shipping prepaid COIl. USA.

•
•
•

.&0.00 in'tolled
15.00 instol1ed

•.~ ....

r ~· . Ci. :

Yaesu IOIE

Buy at $729.00. Get Gift
Ce rtif ica te for 100.00 Free'

CW Filter
F. o

Yaesu FT 227R
New 2M FM

full y .-ynth . Memory feature .
8uy 01 299.95. Get 30.00 Gift
Ce rti'kgt. f ...l

Ship ping prepaid ConI. USA.

All
Solid State

...
•

Ten Tee Century 21
All Solid State- brood band tuning

CW ',onsc.tve,
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(hoke' (1) 670 key• • (2) 276 rial
(01.

snipping prepaid Cont. USA

Yaesu FRG • 7
Great Gen Co".tOg_ Ree--.

Broodeost 10 30 Mhz
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Shipping prepaid Con•. USA

ORDER DIRECT FROM THIS AD!
In a h",rry?

Call us for your "Het" de a l from ARSO N IncllIIAKI.....: ,''',''' ".... M'."" -0<:......,..,.....__ .-...., -.........., .....,..., ..... ' -
T.·ue 1M " .. _.....,.._ ....
,O-OC. ''''1fO.".._-...0< 1 _ _

~--ae- •• OC. ' .....4Koc... Dt _ _

~--.. .....--- "" ---.... , _-- _--
~_ ...-.... : ,_......-.........,-........... e-;.__--_... '---~.....-
"""

_...._._.,..,._.
,"" ..,...
~.,..
'''.,,,.
".,.._.
'..,.....-.••,,,.
••...
".....w".

~--

<.~

1(.'"
l(.'lO
!c_ 'lOIK.,.,
!C.,..
!C.•••,...
!C_'"...'
TfN_fEC
... •_ . 0." IICVII
...._ . OM.... "".'.
"~~.~.;':_:0__.
"V "_ e-
.. , 0-
MOO' .....

-~-
-~-_..

... _ .. cw.("ft---'..".""'-S ' •" 'AC'.S'.
-~--...,._-u·u_ ,

..·SoI .....

"'-'" ,"0_

......,......
~., ..., ...........
~_.

'..'......"••••'..,...••,.'..
".. ,••
••".••••01600

TAfSU

" ' Oll '''''''' Wi ......,.,..-....
.. '.'.. A( _ ...~_ ....
IU' .-A....
otv ' __
""''' '10 ,__""."h__
$>' '0'0_
$>'.. ,.. ... .' .....~ ..._ '01"__ '"• ...cw_- --DC.' DC ,..,- '....__.
"'.'--' .~.........' . TI ~__•• •..........'..-...., ,..-....,' ,..-....,.. ,..._..........'--..,..__....·cw _
~,-_.""......"...
_,• ..: "'.'_ . ID-,--~~"'...__ ........._,
~ ..-...-

~_.-......._.
, ., .
'........
"....••••...
o •...
,..
~..•,.,....,,,.
'.,...._......._._.
01700

$>""'''''- " ..." .. ' .._--
. """, .... -- .....
..,." '''''MIOw o<:v1I" 'O'OOit ''''''''; '10 ""'"I'C-<o t.._ ..
1'(.' c.._- , -
. "... -
..... I.W~- '0'" _ ,,,, ,. ,,..'.'..-' , ...-- ........ ' _ , 'cw'...
..._ .. _ .-cw '.....,...__0nn,__
__. 0011'_."..'-'".,,,-... "'·2·:':"_-_ "",..".--...,.__ ..-

.-a.o, .. _ '.'1. '
001'''' _ .." ... '•

: .--"
_ 01 "_ --_ _-.-- _,...,,,.,.'-"" -Q'"."_o..o

_._....
".,..
".".,..
••'.."..

0

".• •••".".••

_._ -..... ..., ....., ...., ....., ....,..,...... - , ......-, .
""""'"---....,-4C-'_'IIC' "
ec-'_.'DC . ' .'"' 611''' _10'_ '-'--"'''''''-''..,.._-....,.....""-_....10_.....

_.
••,.....,......• •1......,..

1" ...
11 ...1.00
" ' 00

~.
,..
" .'..,...'....~.'..
-"- ,,.",.......- ,
'."~,- ,.,. ,
••

" Ca sh Deal"
"Cash Deal" "Cash Deal"

Dome ,...,..., Sftoo,.. Iqul_' e ___ty

Cushcraft ATB-34
n .... ........ hu • • been ._n ond " ..d .. <>II< . ...... .........

CDE ICOM 22·S ICOM :ns ,,~ yo.... "1011 .."$199.00 ItOM 2~ ~ Yo.... "IOIU ~

HAM III $299.00
ICOM 2AS/551 ... yo.... fllOIU sec

Shipping Prepaid Cont. USA 1C0I0I 21) ,g yo.... tT?21. ees
0._ 30::1'0'1...- ,W y_ ":101 ,.,

" Ca sh Deal" Rotor Free Droke 1525EM 0«01<. lAC sec y_ ":1010 ."0«01<. 'Axe "" '0_ .\101 ...
$124.00 Encocl ing Mike ..... '" 'm ,_ 'I'OIS M

Drake 1525 EM in$tglled - yol.... 55.00
T_ eo.. & AC/o- m '0_ flI 10 'Si) O.

'-= M' ,_ "61'08 ".Eo " ~. 'II MOl.. snipping Prepaid Sh;pping prepaid
T__o- ...... ,.,..."

SiA '0 Poepood e-.~ Cont.USA Cont.USA
__ 1_- ,_ ..___

Credit Cords welcome except on "Cosh" deals and "Gift Certificate" deals .

Call us and Me why if you're not buying from us.
W.',. Losin' and You',. Losin'.

c_ 01 "lip""" '"' 1M
--, ..... l'O'I' .......

We're " burning" to make
Hot deals at A.R.S.O.N., Inc.
Call UI al (615) 868-4956
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from page , ,,

available for the 1& bit madlines.
lhere is no problem. Heath provides
BASIC wit h t heir H11 , by the way.

Most of us involved with micra.
computers haw gone into the hobby
for the fun of it, and WI! get a litt le
edgy when people get insistent about
what we are going to do with them.
Oh , by now we have a long list of
great things which C¥I be done ...
they'll run repeaters and make in.
credible things simple wi th them . . .
they'll translate Morse code, Rny ,
slow scan . . . watch for the new
Digital Group hamboard, just released.
They let you playa lo t of nice games
... enough to keep any visi tor in
volved for hours. More and more hams
are using t heir ccmoetees instead of
typewriters ... I sure wish they would
get Iypewriter-type printers instead of
dot matrix printers for typing up
articles for submission ... dot matriK
is not easy to read.

Not a few of us feel a deep need to
keep up, and we realize th at we aren't
keeping up if we don' t get in t here
and mess with computers. It isn't a
matter of getting ready for a new
career - it's one of pride in under·
standing what's coming down tech
nically these days.

A lot of old-timers I've ta lked with
recently are deeply involved with
microcomputers. They're bound and
determined that th ey are not goin g to
try to avoid progress th e way they d id
when transistors came along 15 years
ago. They put off working with solid
state until it was unavoidable. Now
they realize thilt they missed a lot of
fun . Was it only ten Yeilrs ago that
OST explained that the reason they
had so little on transistors was that
they wo uld never replace tubes . . .
t hat hams were tube people? How
t ime flies.

Getting back to the bits and bytes
. . . unless you have a lot of stuff for
your computer 10 massage, you 'll
problbly do just fine with an 8-bit
machine. Of course, it you are rich
and looking tor ways to spend money,
the 16-bit machine may be attractive.
The Heath systems are not out of line
. .. with t he B-bit system CPU (cen tral
processing uni t .. . the heart of your
compute r) costing $375 and the 16
bit, $ 1295. That's a lo t of extra bucks
lor exua speed ., . if you don' l really
need it.

Buying the 16-bit Heath system
qualifies you to buy programs from
Digital Eq uip me nt Corporation
(DECI, which mayor may not be a
benefit. I've looked over th eir list of
ava ilable programs and I'm not sure.
Once I have an H11 and a chance to
tryout some of the DEC programs.
I' ll know better about this. If any
readers can help us along this line,

EDITORIAL BY WA YNE GREEN

take typewriter in hand (no dot
matrill printers ... please] .

ARTICLES ANYONE?

While articles on any of the micro
computers are of interest fo r publfca
tion in 73, in particula r I'd like to see
material on using the Rad io Shack
T RS-SO, the PET, and the Heath
systems. I t hink we would all be
interested in your evaluation of these
svstems while they are new ••• any
ham uses you may develop any
modificatiol11 . . . accessories pr0-

grams.
I'll be wor king with these systems

and letting you know how I ma ke out.
I already have a T RS·SO with a cou ple
of t he Radio Shac k business programs
... plus a great lunar landing game
sent in by Ed Juge lremember Juge
Elec::tronics in Fort Worth?l.

If you're thinking of writing articles
for 73 or Kilobwd, you can send for
the "How to Write For" instructions
o 0 • or you can use your head, double
space and generously margin. and in
c lude professional-qu ality pictures.

MAKE EXTRA MONEY,
HAVE FUN,

HELP AMATEUR RADIO GROW
How would you like to make SIOfTle

extra money in your spare time to
help you build your ham station?
Wouldn' t you like to be able to get
the Ietest in ham gear? The fac t is that
your ho bby can pay for itse lf.

At the same time that you are
making money, you will also be help
ing amateur radio to grow by helping
to interest newcolTll!l'S in the hobby
. .. and we need all of the new
amateurs we can get , 115 you know.

73 Magazine is looking for Area
Representatives to distribute 73 MlIfJiJ'
;d ne and Kilobaud to newsstands,
bookstores, d iscount stores, supermae
kets, d rugstores, etc. In addition to
distribution of the monthly copies at
these magazines, Area Representatives
would also sell magazines, books, and
subscriptions at hamfests, ham auc::
tions, and other Ioc::aI ham eveots,
Radio stores, CB dealers. etc. , can also
be serviced by Area Representatives.

Here's a way to enjoy your ho bby,
to be a real part of it , and to make
money while you are having fun . It
sure doesn't seem much like work.

Area Represen tatives who are sec
cesstut will be offered the opportunity
to increase their business by taking on
additional special interest magazines
for new5Stand distr ibution. The bu$i·
ness can grow to any size you wish.

73 sells well on the newsstands.
Tests in several areas show that even
though every magazine rack in an area
is Slacked with copies of 73, at
least one or two copies are sold from
even the smallest of rac::b. 73 interests

hams, SWLs, caeo. eKperimenters,
students, computer hobbyists, erec
tronics professionals, technicians, etc.

If you are interested in de lails on
how you can earn from 550 to $500
(or even morel a month, writ e to
Sherry Smythe. Market ing Director,
73 Magazine, Peterbo rough NH
03456. Once you sign up YOU'll get
monthly shipments of magazines
which are to be sold on col11ignmeot
(the store only hilS to pay for copies
sold, so the project costs them noth
ing). You report and pay for copies
sold each month and keep back issues
in stock for sale at hamfests, etc.

J ust think , with a few hours work
each month you might be able to have
a fantast ic ham stat ion befo re the end
of 1978. Drop Sherry a l ine and get
started ... if you are the kind of
person who geu things done and can
carry things through.

THE FATE O F THE
LONE PIONEER

Many a pioneering effo rt In ama
teur radio has fall en on it s face be
cause th e people do ing the spadework
were too busy to pass along news of
their accomplishments. A handf ul of
piOneer1i have been doing most of the
serious work in UHF and micro_
pioneering. but they ere remaining
few in number and progress has been
slow because they have not recognized
the importance of being publ ished.

It ta kes state-of-the-art arti cles on
pioneering efforts to attrac t more
people. And it takes a lot of pioneers
to result in any measurable progress.
Thus. the ham builder who works up a
really fantastic c ircuit tor 1296 MHz
and keeps it to himself or even re
stricts the information to a small
c ircle of friends is really negating
every thing he has been doing.

A good article on a pioneer ing
sub ject will fire up enthusillSm in
many parts of the world and get more
ell perim en tally ·minded amateurs
workil1l). If they in turn communicate
thl!ir progresos, the whole field can
move ahead mud! faster.

Right now, I see a decided shortage
of articles on developments in micro
waves ... in low noise VHF recept ion
. . . in RTTY circu iu .. . in repeater
linking . 0 • in d uplex operat ion . . . in
narrowband transmissions in
microcomputer hamming, etc.

We've been living with OX pileups
for all of our amateur lives, and
nothing serious h. been done to

propose a solution to that problem.
Oh , we've worked out list operating.
and a bunch of systems for easi"9 the
problem, but nothing really fast and
sure. How about some creative t hink
ing along this li ne?

Could t ime multiplex be developed
which woul d permit simulated duplell
operation on one channel? As Uncle
Don csed to say ... let's put on our
think ing caps .•• and do a bit more
pioneer-ing . . . and write it up.

TURKEY HUNTI NG

We used to call it fox hunt ing, but
in view of the current huntees, perhaps
a more apt name is appropriate. We do
need to get our ham act together for
locating lurkeys who insist on jam·

NEW BOO K

ming our repeaters, who pop up on
the low end of ten meters, or who
may ""entually start turning up on the
ham·b¥od-c::onverted CB rigs.

The fact is that we need 10 have a
lot of articles on the building of quick
antenna5 for tu rkey oonts. We need to
have clubs o rvan ize turkey hun ts for
pract ice. We need some desi~1 for
instant direction-findi ng. If the FCC
vans can do it , so can we. When you
come up with something that works
well , be sure to write it up and send it
in to 73 so we can pass the word along
tor Pleryone else.

There is a growing need for new
ham products along this line, too . . 0

for those of you of an entreprl!OlUrial
natu re. Once t urkeys can be
located qu ickly, we should have a lot
less trouble with them.

The recent abil ity of two hams to
outwi t everyone in Ihe ir area for
almost a year, kerchunki ng and curt
ing over local repeaters at will, poinu
up the need for more ham responsi .
bility in this lIrea. The gang had to
send for the FCC van to locate the
bad guys. Tsk. Wouldn't you know
one at the t urkeys was an Ext ra class
ham? The next time you 're bad
mouthing a CBer, remember that at
least t wo Ext ra class hams have been
convicted of t ransmitt ing profani ty
over extended periods of time. One of
them spent a lot of time on the CB
ch.-.nets, driving everyone crazy.

TESTE D BY YOU

If you are one at those pioneer
types who rushes out and buys the
newest in ham gear, plan on taki ng a
littl e extra time to write a letter to 73
outlinin g your experiences for the
benef it at other readers. Tell us what
you like about the rig ... what you
donOt like. If you'VI! made any modi fi ·
cations, let us know about them, too.
Every reader wann to know what
others think of Ihe new ham rigs, and
a simple checkout by me isn't all that
he lpful.

In case you haven't noticed, virtu
ally the enti re 73 Magazine is written
by the readers . .. you. Th is is a way
fo r those of you who are doing things
to lei others know what you've done
... what you like 0 •• don't like. So
hold UP your end of the deal by
writing, whether it be articles on
things you've bui lt o r terters abou t
equipment you 've tested.

The advertisers? They pick up the
printing bill for you . . . $0 the more
advert isers you encourage to use 73,
t he more pages o f articles and letters
you'll have to read each month.
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Tony Urbizu WB4TED
115 9 46th Ave. NW
Fort Lauderdale F L 33313

Try A Sensor Keyer

-- almost pressure-free CW

Fig. I. Rl, Re - SOOn, !Z W; R2 - 3.3kn, !Z W; QI, Q2, Q3,
Q4 - 2N2222 or equivalent; ZD1 - 10 V, .5 W 1N5240.

solder was laid over the design
to prevent the lamination
from getting tarni shed ~ high
salt content will cause this.
The etching was done on
both si des, to cover one si de
for "dots " and the other side
for the "dashes."

In the schematic, we see
that the emitter of Ql is
connected directly to the
base of Q2. As the finger is
placed over the etched pat
tern, a littl e current flows
over to the base (Q1). (Ohm 's
law: I ~ E/R; 10 V/10k = 1
rnA.)

The gain of this transistor
will drive Ql close to sauna
tion. At the same time, Q2
will be driven to saturation,
causing it to act as a switch.
Presto! We now have a CW
paddle.

In order to provide some
voltage to the unit from the

Keeping this in mind, the tool
was laid to produce an all
solid state paddle, without
the need of switches or can
tach.

Next I was to produce a
circuit that would amplify by
the touch of the finger and
act as a swi tch. I decided to
use a Darlington pair con
figura tion. The gain on this
ampli fier is abou t 1000 .

By experi ments, we know
that body resistance is about
10k Ohms at skin level. It will
go lower in person s who have
a high perspiration rate.

1 then designed the pattern
which was etched out on a
pr inted circuit board. It
resembled several letter Ts
together and upside down
(see Fig. 2) . This will cause
the finger to act as a resistor
when placed over it. After the
etching was done, a coat of

",~,

$25.00, and some real fancy
ones will go up to $40.00.
The pr ice of my keyer com
plete will run about $39.95;
that will put the price at
100% of its value. This paddle
also uses switches and con
tach in o rder to produce the
charac terist ic CW rhythm.

The state of the art calls
for a transistor to be a switch .

A Her I assembled the
Heathkit CW Kever

HD-lO, I noticed that, be
cause it uses 1 pair o f micro
swi tches, the sending was
some what erratic. I dis
covered that this kever has
the versatility for hooking up
an external paddle. The ones
o n the market are a li ttle
expensive, from $15.00 to

."
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been using it for some time
now. At the beginning, she
foun d it very sensitive to
operate. She had a little
difficulty in trying to get
used to it, since there is no
need fo r pushing or waiting
for the switch to dose. Just
p lacing you r finger over it
will cause the transistor to
close. I find it very easy to
o perate, and now I don 't have
that somehow errati c rhythm.

" " .

houses.] This lead was fas
tened to t he center and
attached with a #8-32 x 3"
long bolt. The wire used to
connect the back of the
Heathkit kever was #22 insu
lated stra nded wire. To put
on the fi nis hi ng touches, 2 "
weather st ri pping was fixed
to the bottom of the box so
that it would have a better
grip on the table or the sur
face where it will be placed.
The XYL, WA4FUA, has1

I liZ'

•

lati ng circuits. Th is was
placed on the o pposite side of
the box in order t o ma ke
room for about 1 or 2 pounds
of lead. This is to make it
heavier. (Good suppliers for
lead are plumbing supply

o

- - - -," - - --,

Construction
Construction is made on a

2" x 5" x 2" high aluminum
box . A slot abou t 1/8 " was
cut vertically on the front
side, in order to allow the
etched board to fi t through
the box. Two li ttle brackets
were formed from a 1/1 6 "
sheet of aluminum, and bent
90

0
and attached wi th a

#4-40 14" screw. The same
th ing was done on the etc hed
board. Be cautious when
placing the etched board so it
will not touch the chassis.
This can be easily done with a
pair of vise grips to hold it in
place before you drill or
punch the holes. Another PC
board was etc hed to make t he
0 1, 0 2, 0 3 , 04, and regu-

42 vol ts output, we b-ought
it from the back of t he
Heathkit keyer and brou ght it
into the paddle. A 3.3k Ohm
resistor anda 10 V zener diode
in series to ground was used,
in o rder to produce a 10 volts
bias to supply Vee to the
transistors.

r--- ' ~" _ _ ..J

o

Fig. 2. Etch board on both sides. Fig. 3. Box layout, top ofbox looking up.
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Ifyl", R__ar Su~nda In tIM " ....
toour Radio Sa<vk:a

the end or the . taUon een . IID, Whe n
IdentUying by n4loloe!ellraphy. a . t atlon
In a uxllllll)' ope....tIon shall tt....-mlt the
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··A UX" at the end of th e . tlt tlOIl (",n ol,lI ,
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••"•"

4. 1111.84 1d l iA -.mended to read....
follows :

' 97,"~ S, ....... Id<on. ifi""'. ......

ldl W I....... lUI r.rnaUtlr radk> sl.lIon Ia
in repeat.,.. 01' ."JllI_..,. o peBtIon. the
' ollow ln' Ild<1lI.iall.al ldenUfTtnl lnfor 
maUDn &lta.lI be traNmiUtd :

OI l "'vIW:l IdenUfJ\DI b7 radiote!o1>h.
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· 'm·
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DISCOUNTS

'::l~: FREE CATALOG

MnH1\', n_ l 44-page catalog II Jam .packed
with more than 3000quallty Iteml . Your lI ngle
lOuree for hard-to-find prKillon tooll UHd by
electronic technlclaDi• .cwntlltl . englnnn.
Inltrument mechaniCi. IChooli. laboratorln
and gOllernment agencle$. Thll wanted cata·
log al~contal n 5 Jensen's woeld-Iemoueltne of
mor e th\l'\ 40 tool kIts. Plus 10 pagel of uldu1
'1001TIPs~ to aid In tool eetecncn, Send for
your free copy today! J7

CATALOG Of
HARD·TO·AND

PRECISION
TOOLS

NEW

ADVANCE 11("" 667-0973
A41 SOUND 711 Dill 'AlI( ID

COM.ANY. INC. Di ll HILLS NY 117.6

MIDLAND. CUSHCRAFT
NYE • STANDARD' TEMPO
HUSTLER' TRI-EX TOWER
COE Rotors. Shure· Asta t ic
Ante-nna Inc. • BW • Hy- Ga in

Monthly Specials!
MIDLAND

MPC·1OOOR
Dual·Uart Regeneration,
200 Character Fifo
Memory &Word Correction.
Amateur Net: $820.00

MPC-1OOOCR
SiEnal Regeneration &
Up·Down Speed Conversion
Amateur Net: $5!l~_00

MPC-1OOOC
Multipaltl-Di..r>ity

Amateur Net: S49~_00

DDVETRDN

The MF'C·lOOOCR combines all the features of t he Mpc·l OOQC with the TSR-200
SPEED CONVERTER-REGENERATOR. A front panel SIGNAL SPEED switch provides
electron ic " gear-sh ifting" between 60. 66. 75 and 100 WPM speeds. Al l incoming
and outgoing signals are regenerated by a CMOS UART and a crystal-<:ontrolled
CUAL-CLOCK to less than 0_5% bias distortion. providing an extrem ely low error
rate on weak and badly distorted signals.

The MPC-lOOOC featu res MUl TIPATH CORRECTION, IN-BAND DIVERSITY (single
channel copy during deep selective fades) Operation and 8 PHASE·CONTINUOUS
AFSK TONE KEYER. The Mark and Space channels are CONTINUOUSLY tuneable
from 1200 to 3 100 Hz. The internal RY GENERATOR and DUAL·MODE AUTOSTART
(FSK or MARK) are standard, as are rear panel provisions for SIGNAL REGENERA·
TION and SPEED CONVERSION peripherals.

The Mpc·1OO0R combines the features of the Mpc·1000cR with the TSR·500 SPEED
CONVERTER·REGENERATOR and otters 200 characters of FIFO MEMORY, a CUAl·
UART REGENERATOR t hat also provides local copy during all PRELOAD·RECIR
CULATE funct ions, a WORD CORRECTION ci rcuit that permits an incorrect word
to be era sed from memory by depressing the loca l keyboa rd's BLAN K key, VAR·
IABLE CHARACTER RATE and automatic BLANK,IlTRS DIDDLE. Character OVER·
RUN during down-speed conversion is prevented by an automatic CHARACTER RATE
OVER·RIOE and TEE DEE INHIBIT circuit. Three preset AFSK TONElSHlfT combi·
nations are selectable from the front panel.

The Mpc·1000R (80 characters of memory). Mpc·1000CA (Tri-tone AFSK). Mpc·
1000cRA (Tri-tone Regenerator) and Mpc·1000cs (Crypto·Scra mbler) are also
available. ' ,

Your QSl will bring complete specifications. Of" call: 213-682·3705_

•

DDVETRDN
627 fremont Av• •
(P. O. Box 267)
South P..adena, ca. 91030

023

Seee- ?2c-..e & Spellcee
GtecftcllicJ

1465 WELLS STATION ROAD

MEMPHIS. TENN_38108

PH (901) 683-9125-685-8461

Authorized Dealer

DRAKE-ICOM-KENWOOD

REGENCY-TEMPO-DENTRON

CALL OR WRITE

FOR BEST DEAL S39
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Gary McClellan and Co.
PO Box 2085

G10 1001 W. Imperial Hwy .
La Habra CA 90631
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...YWIRE HOU SE APPE",RAN CE' E"'SY INS T......L AT IO N I
fULL DETA 'LS FU IVll S...EO.

PLP"TYPE:fl

AI~o add $3.95 per unit for
special delicate equipmenl packing,
insurance, and postage.
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. .. .Come let us tweak your
pots ! If you just built the Gary
Model 101 or the Sabt ronix model
2000 we can calibrate it for you to
factory specs,

We use custom built lab calt bra
tion eq uipment designed expressl y
for these meters. You get a profes
sional job !

Sabtronix 2000 $24.95
Gary model 101 $10.95
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less batteries
and crystals

ECM·5B MK·II fm modulation meter
• Now used by the U.S. Government in

over 50 locations
• All new un breakable A.B.S. cabinet
• 0-6 kHz peak reading linea r scale
• Operates 25 MHz to 500 MHz
• Crystal contro lled for easy opera tion
• Audio/Scope output with earphone
e Opticns : NICAD po wer PAK $ 34 .95

Charger $39.95
Write or C8/1 for camp/ere i"formatiOt1. Stmd
check or money archr for $ IS9. Shipping
preptlid in U.S. J"diilnll r8ridenr, 8dd 4~ r.'es
taJ/. Cry,tals $7.95 each.

ECM Corporation
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Eva nsville IN 4771 1
8 12-476-2 121 E1
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C. W. Andreasen N6 WA/WA6JMM
PO Box 8306
Van N uys CA 91409

- - some basic tips

level of the input is low.
Thi s simply means that the

desi red output is determined
by the level of assert ion of
the input and dictates the
way the inverter is drawn. If
the output of the gate des
cribed in Exam ple 2 were to
be inverted, the symbol
shown in Fig. 1(e) wou ld be
used. (See Fig. 2.)

Now that we've seen how
to pick the gate for a simple
functi on, let's loo k at a more
complicated circu it (Example
5) that combines several of
these gates.

Notice that gates 1, 2 and
3 exh ibit an "AN Ding" func
tion, and are drawn as such,
using Figs. 1(c), 1(b), and
1(b) respecti vely . However,
gates 4 and 5 are used in an
" DRi ng" capacity, so Fig.
l (a) is used.

In an y system there is
so me am biguity, and the
problem that is generated by
using th is system is illustrated
by Exam ple 6.

Notice that the output of
gate 1 (a NAND) is used as
the input of two gates. In
gate 2 we want a low signal,
and in gate 3 we want a high
signal. Therefo re, the symbol
used shou ld ind icate both
high and low ou tputs. Th is,
obv io us ly, is impossible.
Therefore, the symbol is
drawn in terms of the de
signer's signal flow, l.e., if A
or B is low, then the gate 3
wil l be enabled. Otherwise,
gate 2 will be enable d. It can
be argued that the signal fl ow

Gates
Most industrial sche matics

are drawn using fu nc tional
logi c symb ols. The gate
symbo ls, with a high level
indicated by A and a low
level by A, are shown in Fig.
1, wi th their use indicated in
Table 1.

The inverter shown in Fig.
1(e) is used when the asserted
level of the input is high ,
while the inverter of Fig. 1(f)
is used when the asserted

can't be done wi thou t.

0 c co c, 's
,

c

D 's

• Fig. 2.
, - -

, - -

It is evident that many
st ruggling expe rimenters do
not know how the syste m
works and are severely hand i
capped.

The intent of this article is
not to presen t anything new,
but to presen t the system
used by the industry to the
experimen ter. Thi s syste m
c om plie s with MIL-STD
806 0, and shou ld be kept
handy as a reference unt il it is
com mitted to memory. Be
lieve me, once a person gets
used to using the system , it

.--

.- -

,'~D)o--'

Logical Logic

•

A s anyone who has tr ied
work ing with digital

logic will attest, if a system of
proper sy mbols is not used
and understood, it is almost
impossible to figure out what
is going on. As a result ,
t rou bleshooting becomes a
very difficult task. Indust ry
has lo ng recognized thi s prob
lem, and has developed a
standard system of symbols
that allows anyone familiar
with the system to see, at a
glance, what is supposed to
happen wit h a logic element.

•
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Fig. 1.

Level of De-
Fig. Name Boolean Expression sired Output

1(3) NOR C "'A+B low
l(b) NOR C =A'B high
l(e) NAND C = A . B low- -l(d} NAN D C = A+B high
H e} NOT C -A low
W ) NOT C-A h igh

Table 1. Note that, by De Morgan's theorem, it can be proven
tha t the Boolean expressions for Figs. 1(a) and 1(b) or 1(c)
and 1(d) or l Le] and 1(f) are identical.
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Example 1 : Example 4 :

Verbal Description: Either input high should cause output at
gate to go low.

Verbal Descr ipt ion : Either input low causes the gate to go h igh.

Equ ation : - --
A+B =C=A"B "' C

Equation:

Gate Used :

Waveforms:

NOR, Fig. 1 [e}

•
• --l

Gate Used :

Wilveforms;

NAND, Fig. l(d)

•--,LJ----,L..Jr -

.- - - ...,
c

Example 2: Exampla 5 :

Verba! Description: Both inputs lo w "ANDed" cause the gate to
go high .

Equation: A'B"'C"'A+B -C

Verbal Description: If A and B are high and D low, or if
C is high, set an RIS t-t. If A and B
are h igh and C is low , or if 0 is high,
reset the t-t. This f-f is activated by t he
"0" state on its input.

Gate Used :

Waveforms:

Example 3.

NOR, Fig. ll b)

• ----,L..Jr----,~.- - - -,

_ _ _ _ -JrL.-

•
•

• o ' 8 ' 0, ., ,
c

:;::e-,

o
0 ,8, C ,> ,,

c

Verbal Description: Both inputs "ANDed" should cause the
gate to go low .

ul<l!i)· t l

thei r large num ber of I/O and
to disti nguish them from t he
fli p-flo ps. All the I/ O pins are
labeled internally and, unl ike
the flip-flo ps, all assertion
levels are in dicated - circles
indicate negative assertion for
bot h inp ut and o utput.
Examples of this are shown in
Fig. 4, which is a 4-bit b inary
cou nter (Fairchi ld 93 16) and
in Fi g. 5, which is a 4-line to
, 6-li ne demultiplexer (Texas
Instru ments 741 54) , •

• ,

•••,

a
c

MSI
The Medi um Scale In tegra

t ion circuits are also shown as
rectangu lar blocks, but are
drawn larger due both to

•

indication of assert ion level
(circles on input) is on the
asynchronous set and reset of
the f-f. At th e time of this
writi ng, however, all D f-fs
are positive edge-t riggered
and all JK f-fs are negative
edge-triggered.

Example 6 :

All fl ip-fl ops are drawn as
rectangular boxes. The differ
ences between D and JK f-fs
are indicated by the labeling
inside the rectangle - see
Figs. 3(a) and 3(b) - and
there is noth ing on the clock
line to indicate the direction
(high to low or low to high)
that the clock takes when
triggering th e f-f. The only

c---------,~

NAND, Fig, 1 lc]

• _--l

. - - - -'

Equation:

Gate Used :

Waveforms:

is "if both A and B are high,
gate 2 will be enabled; other
wise, gate 3 is enabled." But
it is clear that the two state
ments indicate a different
t houg ht process by the
designer and hence one is the
more correct. In this case, it
is the former statement, and
this is known due to the way
that the circu it is drawn,

FCC
from page 185

1. 'Ibe ComrnlMlon hBll belo,.., It a
Petltlon tor S tay In Docket 21033, .ub
mUted b:r the American RoAlo Relay
Lo1lJ\le, Inc. (ARRLl, In o.ccol'do.nce with
Beetlo"" I.H and 1.429(k)0! the Com
rn1oaion'. Rul,...

2. In a Notice of Il\Qu lry and NQtlce Qt
ProPQ6ed Rulemat.1ng In Docket 21033,
,..,IeMed January e. 1917, 42 Fed . Reg.
2089 ll917), the CllInml&tdQn prop<>sed
oubatantla.l rev\.slo"" ot it.. ruteo eon
cernIna: the llcl!rl.Olnr and QJ>eI'9.Unn at
,..,peater .and ...-:i&ted I<ta.Uono In the
Amateur RadlQ Sent.oe. P1n.eJ retrul..•
tlOlUl, with an ellectlve date of Novtmber
4, 1977, " e"" oAQPted In a RePOrt and
Order releBlled September 27, 1977, 42

FR S2418 ()\177). AddltlQnal edIlDrlaJ
amendment/! ..ere made In an Order re
leased OCtober 26, 1917, mJmeo 63~36.

Petitioner request/! that the ellecUve
date of the rel(UiaUoll$ adopted In the
Report and Order be .tayed until 45 dl\J"
atter the Comml5olon has dlsllO"ed ot a
Petition tor Rec<lll$lderatlon aubmJtted
by petltlQner, lUI well lUI aU other Petl_
tlous. for RecQno1deratlon filed with the
CommlsslQn In thl. proceeding.

3. P etitioner slata that a Slay Is nee
......ary to prevent Irrepa rable Injury to
radio amateuJ1l and the publiC Interest.
In particular, the ARRL alles ,.. that
&m.ateu", engl\.l[\nlf In ....tel1lte, moon
bounce. and other fOnnll ot w-ca.lled
"..eak 'J.rna.l" communtcatloll$ ..ill be
harmed If the ,..,vtsIQn. of the repeater
frequency .ubb&nd.s adcpted In the Re_
port and Order In Docket 21033 t.a.ke d-

teet as scheduled without addItional Con
. !de ratlon. P etltloner further clalm5 that
no one wm be advel'$('ly .rreeted by a
Stay of the Docket 21033 Report and
Order. FInally, petlUQner .tat... that
there ill a I"eaJIonable IlO'llIlbtllty that It
will preva.ll on the merit!! of It!! Petition
t or ReconslderatlQn. and that the ellec 
tlve date ot the new rules. ah<>uId be
stayed tQr tha t I"eaJIQn.

4. We beUeve there to be &00<1 cause
(Bee Beet lon 1.429 (k ) ) tQr rrantlnl petl _
tloner'" requaot. namely. the POtential
for Interference to amateur operatlQll$
It the n .... rerrulatlQll$ IrO Into e!'teet BlI
scheduled. Por thl. rea.son, we believe the
n ..... rut,.. Mould be pennltted to 80 Into
e!'teet only after all the P etltlQruI tor Re_
conatderllitlon submItted In th'" proceed
1nlr have been fu1l:r analY"ed and con _
.1dere<!. We will ll.ttempt to resolve the
luu,.. rabed by the varlQU.\; Petltlo"" tor
Reoo""lderatlQn ... quickly ... po,sslble,
ho,",ever.

5 . A""Qrdln , ly, the Commission Qrdera
tha t the e!'tectlve date. ot the reeute 
tlono adopted In the Report and Order In
Docket 21033 a n d the editorial Order ot
OCtober 28, 1917 are stayed imtll fu rther

order of the CommlMiQn.' Further, In
or de r to continue the elllclent proceao
In& ot other amateur radlQ opera.tor and
rtatlon license applications, the Com
m1ssIQn Qrdero a con t lnuatlQn of the
"freeze" a nnQunced In the Report and
Order In thl8 prooeedlnl on the f1llntl of
applicatlQns tQr new re peater , aultlliary
llnk and conirol statlQn Ilcenses. Author_
Ity for this action i. contained In sec·
t1m:LI 4(1) , 5(e) and 3(13 of tho Oonunu·
nlcatkm" Aet ot 1934, all -mended-

hDu£1. CoMlOrolflCon on
CO_ISSIO" ,

WILLUIII J . TIt:lcn.co.
Actf"" Secretar}!.

' w e .",ph...l... that IblO ..,\lon _to<> s tay.
the otIocllv. <loI\e of tl>a. non-eo»tnlvorolal
provlolo,," QI the Repwt ..",I Or<Ier In Docket
~1033. Po< nomple. Qper.l<>ro of oo-eaUed
" rem Q'" b .......taIlQ,," moy not operol<l thel.
s tatio,," from portable ond mobile con_l
polnte unU, at"'r tlle Com.mlMlon 11M <IJa.
~d o' the p.,IlUono lor ReconOlderoUon ,~

boo ,..,O"l.ed. Addit io nall y. Technlcan Clooa
ope)"Ol<>ro WIll nQt be permItted I<> uoo 1M
new prlvllegeo .uthQrlzed bl tll. Report ftId
~'
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HIGH PERFORMANCE
SMOKE DETECTOR

FRAZER e, ASSOCIATES

B13

••
For The Purist
• RUGGED
• Seven Elements
• Three Bands (10·15·20)
• Single Feed Line
• Flexible Tuning
• Close To Mono-Bander Specs

With Optimum Spacing For:
High Forward Gain
High F:B & F:S Ratios

For Specifications Write To:

BROOKFIELD MANUFACTURING CO.
50 Whippoorwill Road
Bethel, CT 06801
(203) 792·8944

NOT FOR EVERYONE.
ONLY

I

coer 703A

$269.95

M

*... at last . . .
your shack organized!

A beautiful piece 01 furniture _ your XYL will love it!

$13995 S-F RADIO DESK
Deluxe - Ready to Assemble
Designed with angled rear shell for your
viewing comfort and ease of operation.

FIN ISHES: Walnut or Teak Stain.
Also available in Unfinished Birch, $124.95.

Additionallnformalion on Requesl

Checks. Money Orde rs, BankAmericard S33
and Master Charge Accepled

F.OB Cul.ar City. (In Calif. Add 6% Sales Tax.)

S-F AMAT EUR RADIO SERVICES
4384 KEYSTONE AVENUE . CULVER CITY, CALIF. 90230 - PHONE (2131837·4870 *

HIGH PERFORMANCE SMOKE DETECTOR
NOW - 01 on E"troordina.y $23.00
Savings, List price $49.95 Our special sal_
p.ice only $26.95 Postpaid to your door.
Th. Case for home and office Smoke
Deteetors is overwhelming: (1 ) Fire
Spr.od, 1100% in the first 4 minutes. (2)
74% of dwelling victims die upstairs from
downstairs fires. (3 ) MOlit home fires litar!
between midnight and 6 A.M. while the
family sleeps. (4) Someone'l home burnl
every 5S seconds. These and other facts
are compelling millionl of wile Americans
to protect their familiel and homes
against the horrible consequencel of fire.
Smoke Oetectors ore now required for all
new residential occupancies. With UL
Listed High Performance Oetectors, you
can comply. free Catalog. HURRY 
Supply limited. Frazer & Associates
Consulting Engineers. 1888 Century Park
East. Century City, CA 90067. F7

For use in applications such as repeater
decoders where a constant audio level is
desirable.

ANNOUNCING
NEW: AUTOCALL DECODER NEW:

4-Digit 'roucntone" Decoder for paging
and control.
CMOS Redesign Based on Autocall 76
(June 76 73 Mag)

AUDIO LIMITING
AMPLIFIER

BY POPULAR DEMAND
NEW: PROGRAMMABLE

C.W.ID'R

For use in repeaters, links, or any place
where a CW ID is required.

PARTHENIA ST. NORTHRIDGE CA . 9132 4 PHONE ( 213) 886- 3663

Calif. residents add 6% sales tax

Features: " Will take any input from
100 MV to greater than
6V PP

- Maintains constant level
output over Range ~ 2 DB

- l ow distortion over range
- Range 100 Hz " 25 KHz
- Operates from single 12V

Power Supply

Price : Kit $29. 95 Wired $39.95

Features: " Simple "key-in"
programming

- Extremely low power
consumption

• Sell-completing after
trigger

- l ow Z audio tone output
• Output lor keying external

CW device
- ' mtc" key output for

keeping transmitter on
while ID in progressKit $14.95 Wired $25.00Price:

W,9

ElECTRONICS . INC. 18618 -3

Features : - HI-Z Input , will connect to
any available audio

" Self-adjusting Input
Amplifier

• Will not false
- Absolutely reliable
- l ow power consumption
- Thousands of possible

codes
- Field Programmable
• Operate from single 12V

Power Supply

Price : Kit $39.95 Wired $75.00
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~Copyr.ght ·~m Potent f>enotog

I?Ing :;hOwn QPpfonnota OCluol S<l e

No ObUgation Gr~ III Soles Co.
P.O. Box 259

G13 Little Neck. NY n362

"An ideo whose time has come." It's
new. Personalized and one of a kind.
Gr~ III Soles has designed ttvs
beoutifi.j 10 karat gold ring fa you.
the Amateur Radio Operata. Each
ring is personalized with your c all
letters. Both side s are exquisitely
handcraft9d a OO display the symbols
that are most meaningful to all
amateurs. We invite you to QSl fa
full color txccrcre and compIlnen
tcrv rir'g sizer.

Inlersil31f2 DIGIT
PANEL METER

LCD -
,

or ....
1s-

LED ' .•
,<

KITS

S.o." KE.. Se<_ S I· ' OOOGo mp"t'.', . ... ..If""""",,,,,, po_ '
~yt>... ampl~_ desoII_ ' 0< H,·F., SI<I...." ",,,..ca l
",..",,,-10. _ _ .... •.._ .,,0 _, .....'"

_""'...".. T.........._ ..........., """Q"-.ool¥ycaao
B out;>ut Tho COfCU'I __ n.~p "'vI'
___ I •• ..., C"'P IIO_ • • ", .-
_, ...... 0 __ .__ .

plO •• to< s..'0il0G ...... .. _ .......__ ''''''' ._..._-
...,..-,,- -, ....- ,..-' .....,- ,- _._, .~.- ,---, ......... _... ... _ , _.. _.. - .,..•

~
0 ..' ............._,. ,.....__

• : I ..

-

~
r. DLeA_O~_O_ .. .... __

0 11208 __ 20"'00,000 '":::ci Os.,.. '" _ t_>_ _
c R_,COfOQ " ...... . gn' .......' _ ._

* HYBRID AUDIO * DB""..." c""on' 1i"" ""11 'or S~'O!oOG ...d _n",..", _ ,
POWER AMPLi f IERS ,..,.,."11 co n....."" .on .

CARBON FILM RESISTORS .-
000Iy .. ..._'" '00___ I_I

lloW-l1." .... 100 lloW-ll.1.... 100

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

,. •••• n. ••• ,..
" ,. .- •• .- .~

" '. ',.. n' .- ••
" '. .- ... .- ,-.. •• ... ". ,- .-• - •• - - ••n .. " . n ' .- ,... - • IU ... _. o-
n .. u" on ... 2. . ..

• - o. • • _. o.
n - on • • _. " .• - .... • • ... >.oM
• - .... •• _. .....
n .. •.u n • ... ..... ... .,. ... • ' OK " ... ... , .. ... .... ...
• - ... •• - ~.. •• ... ... .- ••• - u. - - ..• '. •.u - - ,... .. ... a • na ••.. ,.. ... ... ... ..._1._.... __....._
" CARl ON fILM
FlUlSTOR KI1$

-
COIl' U Tl WITH

STORAGE I lfrI
., "'_, u.._

'' ' ..__.. .. . ...'1:10 ._ ......
"' . ... TTKIT l!.WAn KIT

au_""" "IT utI.. ""...' T

T8-t MICROMINIATURE ENCODER-DECODER
o Available in a ll EtA standard tones 67.0 Hz-2035 Hz
o Microminiature in size, 1.25 x2.0x.65"high
o Hi-pass tone rejection fi lter on board
o Powered by 6-16vdc. unregulated. at J · 9ma.
o Decode sensitivity better than IOmvRMS, bandwidth, ±2 Hz max.umtted
o low distortion adjustable sineweve output
o Frequency accuracy, ±25Hz, frequency

stability ± IHz
o Encodes continuously and simultaneously

during decode, independent of mike
hang-up

o Totally immune to RF

Wired and tested, complete with
K·I element

$59.95
K·l field replaceable. plug-in, freq uency
determining elements

$3.00 each

COMMUNICATIONS SPEOAUSTS
P.O. BOX 153

BREA, CAUFORNIA 92621
(714) 998-3021
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Amateur Headquarters for the Northeast

~@)O~@]!m@]&[s~~~g~~y
18 5· 19 1 West Ma in Str eet . PO Bolt 88
A msterda m. N Y 12010 Tel (51 8) 842-8350
J ust 5 m inutes fr om N.Y. Thruway - Ex it 27

PRESTO!
Your counter becomes

a digital dlspla)'!

..;;:.::::-_=~ 2995 ..------ .._-- .....-----....::.7~;:::::"'.=::::"_ ~.----_... __.c _-_ _---- ......_ _... ,-_....__..._ ....... T,_""' _ '"-"-"'-'-"~--.,----"" - - ''''- '''''''''' -..._.._-""' ,"'- ..._ ' _."""' -"'"'. ~..."'''',
~, .,...,--, -_......-

0.,.",",_ -... ....... .._ <00-'"
~.==:D'I<·-Hu'co _"J.:'~e..-_ ... _ _ ,"'''__ _ IO'~~_HtO

Hufco
ilckir

ilsll!

kilobaud PRICE SALE I•

*3 years - only $36.00 ' fA $72.00 value based on newsstand prices.)

Program your micro with this BASIC program &: run - then you'll see why you should subscribe to
Kilobaud.

10 REM KB AD PROGRAM" 73
20 HEM KB . KILOBAUD
~,

-\0 P. " KII ... BE ST CO~PUTEH MAGA Z I:- E! "
ec e
60 P. "UNDUlSTA NDA BLE .. BEGINS ER S "
70 P.
110 P . " A ND I:- T F. R E$TISG " E XPERT S'"

~ "100 P. " KII Sl,: BSC R IB E RS H S MA RT E R !'"
110 P. " T H EY S A VE LOTS OF MOSEY"

120 P. "ov r. R S I :- G L E COpy PR LCE S! "
130 P .
140 P. " " S FOR I YR . . . SA VES '9"
HoO P. " O VE R S I NG L E COpy PRICES! "
160 P.
170 P. " t36 F OR 3 YRS . . . S A VES '36"
180 P. " O VE R S I NG LE ropy PftICt:S! "
190 P.
200 P. '"SE E COU PO N BOTTOM Of" PAGE"
210 P.
220 P. '"HAVE U SUIISC R I BE D 2 11:8 VET~"

230 INP UT " YE S OR NO " , A'
240 IF A' . " YES " GOTO 300
250 P.
2601'. HU R NOT BE I NG T HR IFTY! '"
270 P. "SUIIS CR I8 E 2 K B NOW AND SAV!:!"
2110 P. "CA LL WAT S =OR SEND co '-'PON"
290 GOTO 30
300 P.
3 1 0 P. " CO NG R AT U LAT IO NS , U R A"
320 P. ' 'C E RT IF I E O COMPli'TERMANIAC"
999 [SD

1

1

I
I

J

l

-

-

KB 7311n8

-

-

o Money Order

o Master ChMge

Expir;lIIion cUte_

-

-

SU If' Zip _

-
o Renewal
o New sub.

o Check

-

-

Sign..uure

-

-

Credil card =DO::I:IIIrr::OO::r:IIIrD
o Bill me directly _

"'-,------ - - -------------
Addrns _

City _

Send me Kil obaud for :
0 1 year - $15 .00*
o 3 years - $36.00**
Enclosed $, 0 Cash

o Ameriun Expreu 0 BankAmeriurd

--

-

--

.. U. S. & Canada only . Ot he rs write fo r foreign rates.

.... U. S. & Canada onl y.

Ki loba ud - Peterborough NH 03458 Offer expires in sixty days.--
I

L

I ~\
1....t0;

., .\.~ ~\
I ~-
1 ~(.'(

.~ Or call in you. subsaip1ion order
~~ Toll Free : 1--800·258·5473



I

Freq. Mt at
factory

$5.00 ex t ra

Price $19.95

L4
c.lif. res. add 6 %

.5 x .6 x .8 in.• Inp ut 8 ·18 VDC
unregulated

• Rugged, plast ic
encased wi t h
lead$

• Adjustable frequency
(98-250 Hd . Lower
available

• Excell ent stab ility

ffAJUlrWG:

• ............... "" 10 65,lXIl _
• Cwr9Ilt ..t"lll""10 IZi."ps
• ' ''''r I'ISI Oi led dGde buold,'"C bloc ... 0, 

GlNlllAI. RICTII<
• R. !)'P!'S "...,~ -

T... _ ' , '" ...., , '" _ I
<k3B24 11.00 dtSll 365 de311 A l L50
dt3B28 12.00 deSl4 J,6,5 dt515 !lO.5O
dtJR2'9 1600 deW5 3.65 dt516 J'i00
dc5R4 5.10 de6X4 485 dt613 5050
d<5U4 J ,6,5 dt25Z6 4 00 dt866 12,((1
03c5V4 J ,65 dt80 435 dean 19.50
<lc5Y3 350 d<:250R 75,00 C1c!lOOll 19.50
NOTE_ Unil pricina ,n l.24 Q1. dt8020 41 .00

Minimum 00111', $10.00 (.-illl 'HAM' ca ll 1eI1...)

l Oll MOil. INIOIlMA JIOH COHJAa,
,.,• • Offiq lox No. 1 16 W.l'_ N . J. O7UO

CONOIT1Of'lIf+G ,rl<lICON PUCTOI DIVl<n COl ' .
1."~ 201-217-2»9 Cl l

CS dcSilicon Retro-fit Rectifiers

• Inexpensive mult i
tone e ncoder

• Compatib le with
PL-eG·QC

• Lo w d i'tortion
,inewa"a

Send for mo re in fo

. =~ - I :~ •
I ~~ ,AMATEUR RADIO ~·3 I
• • • EQUIPMfNT DIRECTORY •
I ~: ~ ~~ I
. E ° ,S! l:.-~' ,A e e •

I~ ~~ u I
.~ 3° -" •I ~~ !; I
• ~ E ~~ •'0 • II 2':; "111• is J:.'-I ~ ~~ l" " /~-.., ',:.~ ~s, .

I .~ ~ .~. ' . ~., I
• ii ~ : ..;,.~ ;~,>--:- iii';': p.2. •
I ". .. -,-,,,,,, .'X . " ·:is I

E~ ,,~; =.-0 ~ j~ ':." §"
• u° .f .. •- ..- ... II I> E ~
• .0< ~ •

I $4.00 Postp~id ru.s.i I
c.nada $5.00. Fore ign (Air) $1.00 •

• I! KENGORE CORP _ DepL C K" .
9 James Ave. Kendall Pa rk, NJ 08824
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BoARD

41o-E, Roe
Rdudo TX 7837 7

•• • • • • • • • • • • • • • •

Send F Of rrM Brad""e

MULTI·BAND ANTENNA _
TRAPS-

. ...., k ... ..oed " .... '"' 10-10 _ _

.._ .. " 7.95p... ppoI.
fG-<O k W....., "'IS"" <0-10 -......._, , "7." IS_ ....
....., JOO • • " " ,,_ '0' ' 0-10
....... " .....•.. " • .9S ..., .....
N<; -4 lOCI _.n ....., "'po '0 ' 00-10
......... 114.9S IS" ppd.
PS-1 ....h"'·proo l <oM,,·
'n ,"lo'" , , .. " , .... , .. JS-9l<•. ppd
S",nd,d Co",...·""d "" '" .. ,., h
S bol'ld , .. UdO ' J I I JI'S
obol'ld n .w .J! IJI'S

1lI0<I,..Toll<, G••'"
C... ... , t. "" n YII<G " •.o:-k Y. ..........- _ "'..,-......, .. _~, - ..l<J .d-... ,'
...,_ , HT __
.. >OIitI __ ".' 10 _- -"-'("-'"< - ..... .- t. _
'......., ....... f~_ alil" Of !Ol"..
.- HTI 11)''' 00.""
,-, ,~ ""' f......
...... " 91 .. "",
~ . .. ..O ..

... n O
..-...,nll676l

,10117' 1--9111

For each SCI . Inch In
neess of 24 add • . . . . • . .07

P U CISJON P I OTOTYPES

PRINTED CIRCUIT

Y o .. • ..pply the artwo rk
(maaazi_ or ot h u ) and we
make the board. W. oUer lut
servin ( tn>icaUJ' o ne clay ) and
10 ... prices wit ho .. t ...,rifidna
qu.ality.

Min. ch~ per a n-
.....Ided h oard • • • • • • '20.00

F or- each SCI . Inch In
excell o f 24 I d d •• • • . .•.13

Gold tabs .. • • • • • • • • • 4 .00

Min. ehara:e pe r
d o..ble-slded b oard • . . • 23,00

Drilllnl per hole . • • • • •• .01
Tltx.. usidentl add 6' sale....

(6 1 2) 526-47~ P25
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: ~r"PS Bo x 234
:jJ"ee- Midd lebury CT 06 76 2

P,5

nOli u a.,oc.
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Write lor our FREE llyer . C ontains
hundreds of d ilferent items:

• 7400 TTL Serses I.C .' . , Lmee es,
Voltaqe Raqula lon

• UMtd Test Equipment
• Contmental Spec . Socket. «

BusStflp .
• Datak Corp 's Complete LIDe 01

Photo Etc h Supphes
• I.C . Sockets, Rib bon Ca ble
• Ca pacI tors , LED'. , etc . , e tc . R1B
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Pulses Galore!

AI PlavcMI
P. o. Box 61 73
Anahll.im CA 92806

."

operate from less than 1 Hz
to over 10 MH z, with a pulse
width variable from ~50 nan
oseconds to more than 500
milliseconds by adjusti ng
only 2 compone nts.

The device described here
covers just a portion of this
range. The heart of the gen
erator is the Slgnetics NE562
tc. It was originally intended
for use in phase locked loop
synthesize rs or FM demodu
lato rs. We inten d to use only
the veo portion for our
pulse generator, along with a
74 1 21 monostable multi
vibrator to adjust the pulse
width. The stabil ity of the
free-ru nning frequency of the
NE 562 is com parable to more
costly pulse generators.

Construc tion just involves
stuffi ng the board with parts.

, f'"
"
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To'·
' ,...J' • • ." • • " "'" "' T" •.. "' "

.....
L...¥-

· 'ev

,
'" " ±,.

r\;'"
,.. " z"n,gA

""" "
".. ... ,...... .... ·J2un u .. ,.. ... • • R,Al c£
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'"

OUTPuT..
• ••
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Its PRF (pulse repetition fre
quency) can be made to

with just two le s, a power
supply, and some junk parts.

Front view o f pulse generator.

versatile low cost pulse
generator can be madeA

• Fig. 1. Pulse generator schematic.

Internal view ofpulse generator. Ty pical output pulse: 5 Vkrn vertical; .s usecto» horizontal.
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is limited ; however , it can be
used to fire SC Rs, pulse t rans
fo rmers, or where a larger
out put voltage is req uired , as
fo r CMOS, e tc.

To use the device, simply
turn the pulse width to min i
mu m, set the PRF, then ad
just the pu lse width as re
qu ired . •

Operat ion

The veo ou tput IC1 is
coupled to the o ne-shot IC2
through C4 , R4 , and R5 . T he
o ut put of IC2 has a TT L
ou tput (A) tha t has a fano ut
of 10. The inverted output
( IC2, pin 1) is fed to Q1 base,
whe re the o ut put is variable
10 the emitter follo wer 02. 1
Watt of pea k power is avail
abl e from th is output into 50
Oh ms (14 V peak un loaded ).
The current sin king capabili ty

The two variable capacitors
can be any surplus broadc ast
ban d capacitors. You can
paralle l the LO port ion with
the sta t ion tun ing or switc h
them to provide a two range
generator. The VCO will
operate typically to 30 MH z,
the lim iting fac tor being the
stray capaci ty an d the mini
mu m C of your tuni ng capa
citor. The Jow end of the
VCO ;, "'1 Hz (0 = 300 "Fl.
The 74121 one-shot mul ti
vibrator also has an enormous
range, fro m a pulse wid th of
4 0 nanoseco nds to 40
seconds (C6 = 1000 J.lF, R6 =
40k ).

One word of caution :
Coupling capacito rs will have
to be increased as the fre
quency is lowered to preserve
the waveshapes.

The frequency range of
the device shown is from 900
kHz to 10 MHz ; the pulse
wid th is adjustable from 50
nanoseconds to S!800 nano
seconds. You can selec t your
frequency range of in te res t
and change t he var iab le Cs
accordingly.

Parts List
Al l k
R2 tk
A3 7.5k
A4 6.8k
A5 680
A6 4.7k
R7 2.0k
R8 500 n pol
A9 4 7k
Rl 0 100 U l W
All 50 n 1 W
All % W except as noted
Cl -C9 . t J.l F disc, except

C3, C6 are variables
tc t N E562
rcz 74 121
Ql 2N2222A
02 2N2219A
CR1 l N4148
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One-Stop
Armchair Shopping
For All SWL Needs

100-TURN COUNTER
WITH CRANK:

3~x3" Ironl plate; 2Y.~l ~ y."
dia. shaft wIcolJplef. t939-FREQ,
U'"' . . " " ." " " .$9.95
10·TURN COUNTER

WITH SPIN KNOB:
3"x3~ trent; 'ilo~lx '/, " shaft 'II I
coupler. 1939·CPlR. usad. $4.95

"NORTH
AMERICA'S
SHORTWAVE
MAIL ORDER
PLACE"

*Aeceivers - Drake. '!'aIlSU- special
mods rOf better perlofmance * Frequency

Readouts * Receivinll Antllllnas *""teona
Tuners *Freqlle ncy CaJlbrators * LOll Books

* FMorTVGuides *OSL"lbums *AMPatt em
Maps * ITlJ Publications *QSLAddress Books

*Confi den~ al Frequency Lisl *Oocks *-'11SWl800ks

Writ. for Calalofl Svpp'.m.nf '77.
All prices are F.O.B, lima. OhIo.
Please allow lor shipping charges.

U•• your VISA , 8AC or M!C Card.
Address oept. 13 • Phone: 4191221-6513

'939·L44·MED:
24 turns ot ' 12 T-C wire In 3YI~L ~ 2w dta. coil
(13.8 uHV). Roller contacts: less coopl6l. Shaft: '~l

~ y,~ eta. Overall: 3x5x6: Shpg. 'lit: 8 Ibs.
Used .. .. •..•...•. . .. _ ,. $12.95

n39·L5·SM:
514 turns 01 ' 12 r-c wire in l·'j,"l x 2" dla. coil
(1.3 uHY). Roller contacts: less coupier. \~ x Y.~

shft. Overall: 3X5x4: Shpg. wt: 8 100. Used, $6.95

'939·L6·LG:
61 turns 01 '10 tinned
copper wire !arm 8 1/.~L x
3_\W dta. cail (103 uHY).
Slkling contact !V p8; with
coopler lor v.~ eta. shaft.
Overall size: 8x8x1 4: seec.
wt: 21 100, Used. $30.00

GILFER
~
~

The New 1978
32nd Edition
WORLD RADIO TV
HANDBOOK
Is Ready!
Li st en to the world with thi s
compre hensive directory 01
stanons Ell your s ide. Best
th ere is ! Only $11 ,95 ppd.

FREE SWL MINI·CATALOG

GILFER SHORTWAVE
Dept. 73-1 , Box 239, Park Ridge NJ 07656

FAIR RADIO SALES
10t6 E. EUREKA · 8.,. 1105 · LIMA, O HIO· 4 5801

ELECTRONICS

2.5 MHz Frequency Counter
Kil Complete kil less case $37.50
30 MHz Frequency Counter
Kit Comp lele uness ca se $47.75
P.-escale' Krt to 250 Milz $19,95

Paralronles 100A Logic
Analyzer Kit $199.00
CO""~rts an oscilloscope mtc a digital
tester and analyzer, tuee computer pro
gram ftow , mon it~r VO slI<Iuences, lit .
T'ouble shoot all digital . CMOS and MOS
families . 128 brt truth table (8 by 18 b~sl.

Complete with case, parts and Instruets,
Model 10 Trigger E~pand ef Kn e.;paocls
Model l00A to 24 biU $229.00. Model
150 Bus Grabber KII $369,00. a one
boa rd logit analYlMfor 5-100 bus appli
cations. Instant access to 58 5-100 bus
signals Comp lete kit with a~ parts and
Instructs

Auto Clock Kit $15 .95
DC tlock with 4-,50'" di$p lays. Uses
National MA-l012 module with alafm
opbon, Indudes light dimmer. crystal
timetlue P<: boards, Fully regula1ed.
compoInstructs. Add $3.95 lor beaulilul
dark gray case, Best value anyw!lere

P.O. Box «3OM Santa Clara, CA 95Q5.(
(4G8) 988-1640

RCA Cosmac VIP Kit 275.00
VklllO computer wI1ll games ifIlj graphics.

Original Cosmac "ELF" kit
with PC board. monitor. power supply
plus ali parts and instructs. $89.$0
Board only lU5

4 Yz Oiiit OMM kil $85.00
Volts-a ms-milliameter aOOJracy '"1
oount. flanoes: Volts_2, 20, 200. CIIms
- 21<. 2mlll. 20 meg. Ma-2OO. 200(1,
.4' display. Variable update rate. CCmp,
w/parts. PC boards. instructs., less case,

New Cosmac Super " ELF"
ACA CMOS expandable microcomputer
wiHEX keypad input and \/ideo outpullor
graphics. Just turn on aocl start loading
\'<lur program using thlI res;dent monllor
011 flOM. Pushb-lll1oo selection ofall lour
CPU modes, LED indicators 01 Current
CPU mode an.d lour CPU states, Single
step op, lor prog ram debug. Bu iltin pwr,
supply. 256 Bytes oIRAM. audioamp. &
spkr. Detailed assy, man. wll'C board &
all parts. COmpo Kn $106.95 Custom
hardwood cab. : drilled lront panel 11.75
Nitad &1Iel')' B.tckup KIt w/a11 paris 4.95
Fuily wired and tested in cabinet 151 .70
1802 softwa,e~thng . ctub: write lor into .

60 Hz Crystal Time Base
Kit $4.75 Converts digital ckltks
trom AC line IrOlQ uency to crystal time
base. Outstaocling acwracy. KII includes:
PC board. M"'5:>59. crystal. rM,sto,s,
capacrtots and trimmer.

TERMS. $5.00 min. order U.S. Funlil. can resillenls add 6% tu. FREE. Senll lor your copy 01 our 1977
BI~kAmellcard Inll Masler Charge accepled QUEST CATALOG I cl de 1 3~ stamp
Shipping chargn will be added. n u .

Clock Calendar Kll $19 .95
en015 direct drive ch ip displays date
and time on ,6- LEOS with AM-PM indi
cator. Alarm/doze twure Indudes buz·
ze. CCmplete withall parts, powe, supjl/y
and Instructions. less case,

Not a Cheap Clock Kit $14.95
Incfudes everyth ing e>cept case 2-PC
boards. 6- .50" LEO Displays . 5314 clock
ch ip. transformer , all components and
tuM Instl'Udions SlIme clodlldt wtth .ID"
dl.,.aye. 121.15

OIgltal Temperature Meter Kit
Indoor ind outdoor. Automatically
switches back and lonh, Beautiful. 5{)"
LED rndouts. Nothing lilee II available.
Nuds no ioditiona l parts la, complete,
lIJii operabon, Will measure - rcc- to
+200"f. l~ or liquid, Ve"l accu ,ate,
Complete instructio ns. S39.95

1977 Ie Updale Masler
Manual
flftl l 1977 clolleul $15.00 wMe they
last. 1978 MilSler aViOlable lite Jan. 1978
130.00. Complete ICdalaselector , 1234
pg, master rei. guide, 11.000 cross ref
erences. Free update to' 1977. OomeSlic
postage $2,00, Rlreign $6.00

3112 Digit Muilimeter $49,95
Salt, eper. 1mV and .1NA r.solution. Re·
sistan ce to20 meg, 1,., accuracy, Small .
portab le . completely assem. in case. 1
~, gu.ralll. ".

S.me d.y .hlpment. FirSlline parts only. Factory
tesrec. Guaranteed money back . Quality IC 's and
other components at lactory prices
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Come on and live.

Life aboard your big
sai ling yacht is informal
Relaxed. Romantic.

There's good food .
And 'grog: And a few
pleasant comforts .. .
but any resemblance
to a plush pretentious
resort hotel is
accidental.

Spend 6 days
exploring paradise.

Spend six nights watching the moon rise and
gett ing to know interesting people. It could be

the most meaningful experience of your life
.. .and it's easily the best vacation you've had.

A cruise is forming
now. Your share from
$290. Write Cap'n Mike
for your free
advent ure booklet
in full color.

know the names of many
more. You'll know intimitely

the enchanting different
mood of each. ..and its
own beauty and charm .

A sleek graceful sailing vessel glides across the sometimes green,
sometimes blue Caribbean. The cargo: you. And an intimate group
of lively, fun-loving shipmates.

Uniform of the day: Shorts
and tee shirts. Or your bikini

if you want. And bare feet.

Mission: A leisurely cruise to
remote islands with names
like Mart inique, Grenada,

Antigua-those are the
ones you've heard of. Before

the cru ise ends, you'll

I 8 Windjammer Cruises.
I

I I
I Wl. I

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

I
I - I
I P.O. Bo x 122. D~pt . 6 22 Miami B~.ch. FI 331 39 I--------- --------
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lN914
l N4005
l N4007
1N4148
l N753A
l N758A
lN759A
1N4733
lN5243
lN5244B
l N524 5B

DIODES/ZENERS
l00v lOrnA

""'" 1A
l000v lA

75v 10mA
6.2v l

10v l
12v l

5.1v l

13v z
14v l
15v l

.05

.08

.15

.05

.25

.25

.25

.25

.25

.25

.25

SOCKETS/BRIDGES
g-pin pcb .25 ww

14·pin pcb .25 ww
16-pin pcb .25 ww
18·pin pcb .25 ww
22-pin pch .45 ww
24 ·pin pcb .35 ww
28-pin pcb .35 ww
4o-pin pcb .50 ww

Mo leJ( pins .0 1 To-3 Sockets
2 Amp Bridge l 00-prv

25 Amp Bridge lOO·prv

.45

.40

.40

.75
1.25
1.1 0
1.4 5
1.25

.45
1.20

1.9 5

TRANSISTORS, LEOS, etc.
2N2222 NPN (Plastic .10 1.15
2N2907 PNP .15
2N3906 PNP .10
2N3054 NPN .35
2N3055 NPN 15A 60v .50
T1 P125 PN P Darlington .35
LED Green, Red, Clear .15
D.l.747 7 seg 5/8" high com-anode 1.95
XAN72 7 seg com-anode 1.50
FND359 Red 7 segcom-cathode 1.25

9OO0SERIES
9301 .85
9309 .35
9322 .85
95H03 .55
960 1 .75
9602 .SO

SPECIA L
OISCOUNTS

Total Order Deduct
$35 · $99 5%

$100 ·$300 10%
$301 . $1000 15%

$ 1000 · Up 20%

II

74LSOO .3 5
74lS01 .3 5
74lS02 .35
74 l S04 .35
74 l S05 .45
74L508 .35
74 L509 .35
741510 .3 5
74LS11 .3 5
74 lS20 .35
74LS21 .25
74lS22 .25
74lS32 .40
74L537 .3 5
74LS40 .45
74 LS42 1.10
74 1551 .50
741574 .65
74lS86 .6 5
74L590 .95
74lS93 .9 5
7415107 .8 5
7415123 1.00
74 15151 .95
74L5 153 1.20
7415157 .8 5
74LSl64 1.90
74 l S367 .85
74 l S368 .85

lM723 .SO
lM725 1.75
LM 739 1.50
LM 741 lS·141.25
lM747 1.10
l M1307 1.25
l M1 4 58 .95
l M3900 .50
lM 75451 .65
NE555 .50
NE 556 .95
NE565 .95
NE566 1.75
NE567 1.35

745133 .45
745140 .75
745151 .35
745 153 .35
745157 .80
745158 .35
745194 1.05
745257 l8123l .25

.55

.75

.75

.95

.35

.35

.30

.35

.35

.35

.45
1.95

.45

.65

.45

.40

.45

.55

.55

.55

.55

.55

.30

.35

.35

.35

.35

.35

.35

.25

.25

.45

.25

.40

.90
1.30

74500
74502
74503
74504
74505
74508
74510
745 11
74520
74540
74550
7455 1
74564
74574
745112
745114

74H72
74Hl0l
74Hl03
74Hl06

74 Loo
74L02
74L03
74 104
74 110
74120
74l3O
74147
74151
74155
74L72
74 L73
74L74
74L75
74193
74 11 23

T L 
1.25
.85

2.25
.95

1.75
1.35
1.6 5

.85
1.25

.95
1.25
1.25
2.35
1.00
.85

.35

.35

.SO

.SO

.25

.25

.25

.25

.35

.35

.25

.30

.30

.25

.40

.25

.25

.25

.25

.15

.25

.25

- T
74 176
74 180
7418 1
74182
74190
74191
74 192
74 193
74194
74 195
74196
74197
14198
74221
74367

75 108A
75 110
7549 1
75492

74HOO
74 HOl
74 H04
74 H05
74 H08
74 Hl0
74H ll
74H15
74H20
74 H21
74 H22
74 H30
74 H40
74 HSO
74H51
74 H52
74HS3J
74H55

L1NEARS, REGULATORS, etc.
lM320K5 17905! 1.65 l M340T24 .95
l M320 K12 1.65 lM340K1 2 2.15
lM320T5 1.65 lM340K15 1.25
lM320T12 1.65 lM340K18 1.25
lM320T15 1.65 lM340K24 .95
l M339 .9 5 lM373 2.95
7805 (340T5 ) .95 l M380 .95
lM340T12 1.00 l M709 (8,14 PIN ! .25
l M340T1 5 1.00 l M711 .45
l M34OT1 8 1.00

.25

.35

.35

.30

.55

.75

.95

.95

.30
1.35

.55

.95

.95

.40
1.25

.60

.80
1.8 5

.35

.35

.55

.55

.45

.35
1.35
1.00

.85

.<5

.95
1.05

.95

.65

.85

.95

.60
I.SO
1.35

.80

7473
7474
7415
7476
7460
7481
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
74 100
74107
74121
74122
74123
74125
74 126
74 132
74141
14150
74151
74153
74154
74 156
74 157
74 161
74163
74164
74165
74166
74175

.15

.15

.20

.20

.15

.25

.35

.55

.25

.15

.10

.25

.30

.45
1.10

.25

.40

.15

.30

.45

.15

.30

.35

.35

.25
1.1 5

.45

.85

.45

.65

.95

.95

.70

.25

.25

.20

.25

.40

.45

.40

8266 .35
MCT2 .95
8038 3.95
lM201 .75
lM301 .25
l M308 (M,n i) .75
l M309 H .65
lM309K (34QK·5) .85
lM3 10 1. 15
lM3 11D lMi ni) .75
lM3 18 (Mini! .65

INTEGRATED CIRCUITS UNLIMITED
7889 Clairemont Mesa Boulevard, San Diego, California 92111

(714) 278-4394 /Calif. Res.)

All orders shipped prepaid No minimum
Open accounts invited COD orders accepted

Discounts available at OEM Quantities Ca lifornia Residents add 6%Sales TaJ(
Al ll C's Prime/Guaranteed. All orders shippe d same day received .

24 Hour Toll Free Phone 1·80B-854-2211 MasterCharge I BankAmericard I AE

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
74 12
7413
7414
7416
74 17
7420
7426
1427
7430
1432
7437
1438
1440
1441
7442
7443
7444
7445
1446
1447
1448
74SO
1451
7453
7454
7460
7470
7472

6.95
15.00

I.SO
I.SO
2.00
4 .95

.15

.20

.20
3.95
1.20

.35

.95

.30

.45

.20

.20

.40
1.10

.95

.35
1. 10
1.1 0

.60

.85
1.35
.95
.25
.75
.35

1.95
.SO
.95
.35

I .SO
2.45
1.25
1.35

.69

.95

.95

.95
1.75

.70

.SO

.95

.40

.35

.70

.45

MEMORY CLOCKS
745 188 (8223) 3.00
1702A 6.95
MM5314 3.00
MM5316 3.50
2 102·1 1.75
2102 l-1 1.95
TR 1602B/

TM56011
BOBOAD
8T13
8T23
8T24
2107B-4

CMOS
4000
4001
4002
4004
4006
4007
4008
4009
401 0
4011
4012
4013
4014
4015
401 6
401 7
40 18
401 9
4020
4021
4022
4023
4024
4025
4026
4027
4028
4030
4033
4034
4035
4040
4041
4042
4043
4044
4046
4049
40SO
4066
4069
4071
408 1
4082
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ANNOUNCING --A New Generation of VHF/UHF

FM RECEIVER KITS
These low noise PREAMPS

let you hear the weak ones!
Over 8000 in

•

RANGE

26-88 MHz
88-172 MHz
172-230 MHz
Give specific band

20-83 MHz
83- 190 MHz
220-230 MHz
Give exact band

MODEl

P9-l0
P9-HI
P9-220
P14 Wired

P9 KIT $12.95
P1 4 Wired $24.95

Delu~e model for app
licolio" , whe' e space
permih .

• I ~ 1/2 x 3 inches . Covers any 4 MHz
band in ..,nge • Idea l fo' OSCAR . Diode
protect ion . Connedo.. . 20 dB g<>in

e 2Od8 gain • "'ve" any 4 MHz band in ..,nge
MODEL RANGE

P8-LO
P8-ti1
ee-no
PI6 Wired

P8 KIT $10 . 95
P16Wired $21, 9$
Minia ture mode l for
t ight spoce, - only
1;2 x 2-3/8 inches

Great for OSCAR, SS8, f M, ATV.
u .... thfOUlJi'OUt the ....,..-Id.

• VHF MODEL R70 S69.9S

• Available for 2M, 6M, 10M,
220 MHz , Or com'j band,

• Sen.i tivity O. 4uV for 20 dB
O ptio",,' Cry,lol Fi lter Kit S10
ChoMe l Cry.1<> I, S5.95 eo

UHF MODEl R90 ~.9S.

• For any 2 MHz ... gnenr of the
380-,520 MHz fOnge

• Sensitivity O.8uV
Optional <;ryW>1 filter ki' SIO
Cha_1 cry<tol, SS .95 eo

More Sensitive, /IAore Se lective , Eosier to Build, Smeller Ibcn Eve r Be fore!
CHECK THESE FEATURES-
• Lower .y,lem co,t than eve, before
. fle t!.,••e lect iv ity, 70~80 dBodiocent "han".,I , ave. 100 dB with cry.lo l fi lt", option
• Si~ cha nnel. 01 no ex lltl cost
. 60 dB image ,eject ion
• La le,t de.llT' - new eo'rlo-wind high Q coil., comp'rtmentiud iihielding
• Ea»' to build, lest ,i""ill on bo:>,d aUow Iv<le up with only ,19 91''' & vi ......

• Cave... any 6 MHz band in
band In lUnge of 380-520
MH,
. 20 dB gain

These new CONVERTER KITS
let you receive OSCAR signals and other exciting
VHF & UHF activity on your present HF receiver.

P15KI T
P3 5 Wired

$18,95
$34.95

either one

ONLY $34.95
including cry.tal

FM/CW TRANSMITTER KITS

T20 Tr ipl.r/Dri... er Modul_ Kit. 150 m W
2M in p ut, 200 m W 450 MHz output $19.9 5

" """"""",
RF POWER AMPLIFIER MODULES

200 MW EXCITER MOOULE KITS

T40 Eleven Channel Exciter Kit for 2M Or 6M
band . . ..•• •. ...•.•.••....••.•. ... .. S39.95

It's Easy To Order I
- c cu . OR WRI TE INlOW fOR Fl.EE

CATALOG OR TO PLACE O RDER!

- P HO N E 7 16 -663 -9254 . (Answering
... rvice for e ..... nin9$ a nd .....k. nds for you r
con....ni.nce . Perwn<> 1 service 9-5 easte...... )

_ U se c c. d lt co rd , C O O, ch e c k , "'.0.
_ Ad d $2. 00 sh ippi n g & ha n d li n g .

TOO-ISO, 140-175 MHz, 20-2SW output, wired
and te,led, simply ~ct your cables .. $79.95

T80-45O, 430-470 MHz, 13-1SW• • • • •• • S79.95

RF RAN GE (MHZ) IF RAN GE

432-434 28-30
435-437 28 -30
439.25 (ATV) 61 .25
Other rf & j-f 1'0"9'" ",n:

"""ilable on .pecial reqUOl'ot

An ,"x trvded " hoOni........ caw is """ilable
for ..... f and uhf con~rters 01 $12.95,
including connedOf' and "".........ne.

MO DEL

C432-2
C.t32-S
C-432-9
Special

----------- .

*FREE 1978 CATALOG

IN CANADA:
Send order to COMTEC; 5605 West luke Ave.;
Montreal , Oue Ho4W 2N3 or call 514-482-26oW.
Add 28% to p,lees shown above to cove,cu,toms
duty, exchange ... Ie, and 'ede..,llax.

i , you n for t he ,,,king _ NEW 40 poge cotalog give.
de tail. on the~ and other kilo, incl udi ng ,ex",..,..
adapters, ,e ce ive , mult icouplen, NPC power wpp•
H~, M-t.ch PA'. , CES lone pod> & mit., Hy-Goi..
HY ' , & hf ri &. onlenna._ GET YOURS TO DAY I

F REE SHIPPING ON L ARG E S TOCI( O F
ANT EN N A S I I I We now offe. fl'ff delivery
of Cuohcroh, larwn . & Hy- Go in omen..::" in the
48 .tot..... Populor model. wch 0< Ringo Rangef"l,
VH F & Iriband beams, magnet mount whips, hf
verticals, ",bber duddes , ligh tning a ......' lo...,
Reyco t...ps, W'2AU & Hr Go ln balun• . Co il 0'
write NO WI We ' ll be glad 10 .end free ca la lag ••

)

RF RAN GE (MHZ ) IF RANG E

~-~ 2B-~

1«-146 28 -30
1045-147 28 -30
146-1-48 28-30
pi" 220-230 28-30
Othe. rf & i-f "'''g!' "n:
""""Ioble on special request

TEST PROBE KITS

I'

MO DEL

CSO
Cl«
W5
CI<6
C220
Special

•

TE-7
TE-8

Contain scope Iype probe, ground cli p, cable , &
all conponents ucepl plug 'or tw equipment.

TE-3 Rf Detector Probe for vt....; goad from
100 kHz 10 over SOO MHz
Direcl Probe for ac/ohms, etc .
DC PtObe w/.., for II Meg input vi ....

Blocking Capacl to' Probe for counter,
signa l gene ... tor, etc.
Wldeband Delectar Probe for scopes
Hi gh Zll ow Capaci tance scope probe

182-B Belmont Rd; Roc:hftt e" NY 14612
Dealer Inquirie. Invited H1 6

200



•••••••••

••••••••

_.-

-

•

-

\

~

P. D. 1101 120, Dept RW
Mla.1 Bllth, florla 33139

,.•

--

--

..~ ~ -..-:::-"-
- -. . '~..-,

; ---

Col.

•
•

•
••

•••• •• •• • • •• • • ••• • •• ••• • • •• •••• •••• ••••••••• ••• ••

•

---

---

- ---- -- -._ -~~..__. .. - -:.- ...

•• • •• • • •••• •• • •• • • • •••••• • • ••• ••• • ••• •••• ••••••• ••
: :• •• •
• •• •· ".m< .• •• •• •• •• 4,~1.._ :

Please send me
your free 'round .
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YANKEE TRADER
(Famous oceanographic vessel)
Length 180. Beam 31.5, 1106 tons

9 MONTHS - SHARE EXPENSES

• •
x e lion

'round the world
Meet adventure head on. Shipmates wanted
who yearn to achieve lor themselves rather than
be pampered aboard plush, pretentious cruise
ships. Share this adventure with a small conge
nial group in a highly informal atmosphere with
out regimentation or timetable. In this age 01
luxury and sell-indulgence our expedition offers
a unique, exciting opportunity.

Ports of call
Cape Haitien.
San Salvador.
Panama.
Pitcairn Island.
Easter Island.
Rapa. Tahiti.
Ahe. Moorea.
Galapagos.
Samoa. Tutuila.
Danger Island.
GuaCiacanal.
Tulagi. Bali.
New Guinea. Java.
Madagascar.
Zanzi&ar. Beira.
Capetown.
St. Helena.
Ascension Island.
Rio. Devil's Island.
Paramariba.
Martinique.
Antigua. Exuma.
Nassau.

201



kit UTILIZES NEW MOS-LSI CIRCUITRY

-
-

...1._..
-

Frequency
Counter

$79 95

.. $79.95
1 5 9 .9 5

• . • 29.95

You've requested it, and n o w it ', here! T h e CT-50 f requency
counter kit has more features than counters selling for twice the
price. M easuring f reque ncy il n o w as 8iI1V lIS push ing a bunon, t he
CT·50 wi ll automaticall y place the decimal point in all mod,,",. giving
you quick, . e lia b le read in".. Want to u .. the CT ·50 mobil e? No
p rob lem, it r uns ~uaollv as WIlli on 1 2 V ec as it does on 11 0 V K .

Want super accuracy? The CT -50 uws the popular TV color burst
freq . of 3.579545 MHz for ti m a baose. T a p off a c o lo r TV with 0 '"

a da p t ... and get ul tra aocc;uraev - .001 ppml The CT· 50 oft ... s
professional Qual itV at the unheard of price of $79.95 . Order yours
t o day!
CT ·5 0 . 6 0 MHz c o un t e r kit .••. . .. ... ...... . ..• ..
CT·50 WT. 60 MHz count.... wired a nd test!ld
CT-600. 600 M Hz prescaler option for CT ·50. add •.••

SPE CIFICATION S
Sensitivity : less than 25 mil.
F r eq uency range: 5 H z to 60 MHz, typical ly 65 MHz
Gatetime: 1 second , 1 /1 0 ~ond . with a u tom ati c d ecimal
point positioning o n both d irect and praseal.
Diw1ay : 8 d igit fed LED .4 " heililh t
A ccuracy : to ppm , .0 0 1 ppm with T V time base !
Inpu t: BNe, 1 megoh m d irec t, 50 O hm w it h pr llSlC al a option
Power : 110 V ac5Wattsor 12 V d c Ol Amp
Size : A ppro• . 6 " x 4 " " 2 " , h igh quality al u m inum case

Color burst adapter f or .001 ppm accuracy

CB-l . kit • .• .• .•••••••.••••••••..• • •• •• , •. .• $14.95

OECADE COUNTER PARTS
Incl udes : 7490A. 7475. ?447, LEO readout,
current limit .es;noll. and in&lruct ionl on an
easy to build lo w CO$l Irlllue r'lCY counter.
Kit of part s. DCU·l •••• •••••• _• ••• • • SJ.5D

LEO BLINKY KIT
A wen attemion ~lIer whid1 alternat~

II_hal 2 Jumbo LEOs. Use for name badges,
buttc.-., O' WI.ning type PInel lightl- Runs on
3109Il'Ol11.
CompllleKit . ••. _••• .• • . . • . • ••••• $2.95

COLOR ORGAN/MUSIC LIGHTS
See music come ali ... , 3 different lights flicker
with music or IIOke. Dna liglht for I~. one for
the mid·...."lIII and one fo. the hi.... Each
channel individually adj.-table. and drives up
to 300 WlUS. Gr.t fo. partift, band music,
nile dublend more.
Co m plllle Kit. ML·1., ••••• , •••• • • , . $7.95

POWER SUPPLY KIT

SIREN KIT
Produces u pwaor- d and downward wail char
acteristic o f police siren. 5 wans audio output ,
runs on 3-9 volts. uses 8-45 ohm sP8iIket .
Complele K n, SM-3 ••••••• • •••••••• $2.95

A super-sensi tive amplifier which will pick up a
pin O'op a t 15 feet! Greet for m onil or ing
baby's room Or as a general purpose test
aomplif ier. Full 2 waos o f o u tpU t, runs o n 6 to
12 VQ/ts, uses a ny type of mike. Requ ire-s 8-45
ohm speak... .
Complel. Kit, BN·9 ••••••• •• .•••••• $4.95

""""".,. "..... ._lo," ...- _y "'''........_ -',~ """" ,00 mJ\ on<! .~ ..,.,
., , "mo, '-'0 ",v.,.", '"u""on _"""..,og
."" omo" ~,•. K" ,_ '""~O'''''' ' R..,u '.o<
11-8 ~ " , ""'" on<! '8,. 30vet
C-... K•. "'·:Il.T .. , .. . , . SSM

SUPER·SNOOP AMPLIFIER

FM WIRELESS MIKE KIT
T ra nsmit up to 300' to a ny FM broadcast rad io .
uses any type of m ike. R uns on 3 t o 9 V. Type
FM-2 has added super sensitive mike preamp.
FM· 1 •••••• $2.95 F M·2 • •••• • $4.95

tONE [)(OOOER KIT.._.__ ... .._11'<;
'_01 -.olOOO H, _ ,,_
,_. __ ,_ . ,_. ~, K: ........ ' '''
__'.., _o<,_ .•soc
_. _' _ "' ~_. lJoo 1
' .. '2...., ' __ R........ ~,.'2..,.,
c_.,. K". Ttl· l ... , "',lI5

.,...,_.
••

$ H, 9 5
1 01$1 .00
1 Q1 $1 .oo

31$ 1,00
3 /$1.00
3 /$2.00
3/$2.00

"

FERRITE BEADS 1- _
"",, " ,n'o.n(! 'POC'

15f$'.oo
6_8....n_.
51$' .00

, ... 501$2.00

...'.m.'''.... .._.
~_.. .._~..._.._,-
' " DC "Co< 00< .

~. -

51$100
5/$100
21$1.00
3;$2.00

SOCKETS

CALENDA R ALARM CLOCK.... _y,.., _,...
K " _ ..._ ' ..'n••.., <OM.
...."" " __ 'C. _Of, ,,_ '" _n <Of'
FEATURES
' .o.•,,~ •.. ~'""~,p . , " ,. _~ ........
• <:0......, __ ...., .., • r..._ .. b."..
• " • • , . ~"" ,~'" 0 """ <0 .. ~.n . ,ot ,• ••,, ~ . ot ". ,,,," '""" ,••• cO ,O".........
Comp., . Kit, I.. 0-0.
De-II $:M.9S

1N9UA t v"," .

TR A NSI STORS
MRF ·2 38 311W VH F
N f'N 2N3904 'YP'
f'NP 2N3906 , y po
NP N 1'0 _ T.b 4 11W
P NP Po _ T. b4OW
FET M f'F 102 ' ypo
U JT 2 N164 6 !Vpo
2N305 5 NpN Po"".

VIDEO TERMINAL
KIT 5149.95

, $22.95

CAR
CLOCK
KIT $27.95

' '''''' ' .' '''',".''- - 'vo •. w_ ..... __ . "

",,. M""." V",'''C .. DC.M.... "_ 0<', " m~ "'.,.... ""••,_o" ..<D,_..... -_.,,,-....,,_..--,--,-
~ "'".. --- ..~... _.- -,.,,-
c•• " ~'.DC" $> ' ~'

.. _ •• . ,B_ "" ,.... _ .. ... .-«"
...-~ ..... ,~ ., ..__._-_O'..,---... _.- -_..- ---- - ,..- _ , _.. " ~ _ ~ ...
....... ,.. ' ''' ' ' 0000 ,. ' . _ , ...._ "' "~ _ ,, "",O' __O'.,oo~_.... .-"""".', ,~ '" ~ .", "'.".'. "'_ ..
" "' ~ " " ~" . '"" .. co sc " . , , "'0< ' '''''' ....,••"
.~_ ."'...... '~m""' "., ...._ ..,'.. _ _oon•. "_
'-. '.. '"'' '- , ..,~ .. ,..-"'" ,,_.._. "" ... ...... ,- _,. ,.._,._ - ..... ' _.""" "' '''' _ ,.-_...-

.59

R EGULA TOR
781,!6 $ t ~9

309k .8 9
309H ,9 9
3.,gK 11 '1:" 99
1805 ¢' ,89
78 12 .s. .89
78 15 - J 8 9
781 8 89

PC Goo' d
$2.95
T,.",I",...,
$ ' ,49

loov.lA ' 0 /$1 00

141 Op·AMP SPECIAL
FK'D<Y po' .... _", d.p _fl_ bolh

X OfO. _ 211 -' n.._

10101 $2.00

30 watt 2 meter
Power Amp

TM I• ...., ... AE d • • C ""_
• ...., now .""jIOObI. ",.,1 "'... , FOur
W.", ;1'1 10' 30 W.... 00.', 2 In I ", 15
0"' . 1 ;1'110' 800.', ' nc ,"', bl. ~ol~• .
cOm p l. ,. with . 11 pa,", '''''.ucho....
. 00 d.'a;l , o n T A , . 10'1' . Coo. "0'
Inc lu dod
Com"'.l. "';', PA, ,

CLOCK KIT
6 digit 12/24 hour

"."."."
. 15")( '.125 "

LI N EAR
555 $ .50
556 .75
566 1.49
567 1.49
t~58 .50
LE O O AI v ER
154 9 1 .50
75492 .50

$8.95
00" no,
'tIel~"" _"I
... '••"'1"'......

$1.95

"".".ae
.eo
."

3. 5 0

FN03';9 ...
FNO ';10
DL 707
HI' 1130

A.... P_ o od F • •~,

DIODES, lKv,2.5A" 5/$1.00

5314C'ock
7~SOO

7~S I I1,",
74 13
2~ 15

7490A,
74'43

600 MHz
PRESCALER

Want a clock that
lOOks good enough lor you r

l ivin g room? Forget the com
petitor's k ludges and try one o f

oursl Featuras: jumbo A " dig its ,
Polaroid le ns filter , aKtruded a luminum

c ase available in 5 colors. qua li ty PC boards
and super instructions. All parts are included, no
e"tras to buy. FuliV guarante«! . One to two hour.
assembly time. Colon : silver , gold, black, bronze,
blue ($pac if y ).
Clock kit, OC-5 ••••••• • •• , • ••••..•• $22.95
Ala.m clock, DC-8, 1 2 hr o n l y •..... .... 24.95
MObile c lo c k. OC·7 . . . ....... .. . .•.•• 25.95
Clock kit w ith 10 min 10 t im er, oC ·l0 ••• 25.95
Assambled a nd tested clOCks availab le, add
$ 10.00

E" ."d ,~. ,ang . of yo~'

cou",.' '0600 MH • . WO,k . w ;th
oil c o u nto... L... '~on 150 m~

. ...... ,,~Ily . Spflcil~ e ro o' 7100
w;,~ . ,..,~. PS·1 B •. ,. $ 59 .95
K " . PS1 8 ... $44 . 9~

CHEAP CLOCK KIT
oc~ F••,~ .....
a 6 <loti', ,• •. LEO
a l1 '" 2.t I",m,,,

LE D OISp LA V5o

~

R8
202



VARIABLE POWER SUPPLY
• Continuously Variable from 2V to over 15V
• Short-Circuit Proof
• Typical Regulation of 0.1%
• Electronic Current Limiting at 300mA
• Very Low Output Ripple
• Fiberglass PC Board Mounts All Components
• Assemble in about One Hour
• Makes a Great Bench or Lab Power Supply
• Includes All Components except Case and Meters

ELEC TRONICS

..., *SUPER SPECIALS: I

Ie Of FU', WI TH
$5&S100RDERS.l
DA TA SHEETS
WITH "'ANY ITENlSFREE

' JOL <ioo=_O- '0.11' FSA25G, .. _...... 2>11'
, ' QOVr'__ 5'11' ""1Ol2OOMH•• ' _ 111'' 5OV"... -...... ,u, ..,.. otOSFl'.'_ S1.15
' ''' ' !>oO JOY ' Ol9 ' ' ZSIS' '''32'0-110' 0,, _ .I"
all, ~V l\A lind.. _ "'''If LI03H 1'00 VOlt ... ...0" .Slo
2Oj2222 _ , ,,., . ,,.,. lIS. "E5!lo , ..... ..0" .31
2Oj2907_ ' .....,...,. " ' Utl1232J1V ... D" 311'
2Oj~_X"""O.o. 10 .15 l"141Com, o" Am,mD'P e ll '
2OjJ900 OJ''' """,_ ,,'00 Oil' l .. ,06SO".. 1.1 mO'P 3/$'
2OjJ9OG , .. P "'"'o>/Sw " ' 00 0111 CAJOI6 5 , . .... A" .. DrP 62
C"""'O_ FEr lIA...., $5 Rc.o.29 p... X,,"'" 'A lOW ,10

o F3II' o f _ T,..._ 1O·:l"W .3-;KlOI'" TO·) 110;.00
_ ",_ '..·' 00'_ _ ...... 555 1.-., 21$'
'"CI1I'' ' . 0...0 , ,_..... · 0 2 .. JOY.:ll&ooA TO. SUO
'"CI , ,_.._, " 5V. '-... nO_ ""~
a:r.JI ,_-... , _ . ... c.- I.""'" $3.15

..cion 1'........0 _OllS 'Ul$II'''1u• ••• IC'.n .... a "'.. • _ , _ .,., .-, . U O

.'~TIf " O$ "m • _ _ .,., '.-T' ,.,_. ..... .. ", .. ,--'.
' .... ,.." ,," " , COI>O. . .1'.....'" ,..,_ '."" ',. _, .... ,- " ,...
,_ , . ,", ,.. ., ,, .. . 01•• , ......... ' -'"
.. ,... , . ,_ ,oo "" .. .. fill ,...... . ..
,,,.. OIfl ,.,a. ,II , .., .. ...' " ., ' ".m. ,...
"",. ,,/01 ,.".. "...., ,, .,,, " " ''''NO ,.,.
'...... , /01 ,.,'" "" ,...., -,., " ..... lIf',.." ,.,"'...... ....., -'OO .,.... • ...
, . _ ,.,_ "" _,.. .. _'"~ ' /01 ,._. 11
, . _ _ . .. _ VfI _II '/01 , . _ . 21._. 'VflI_ ..... .. ..,... ,.moo .....
• _ ' .... ..... • _ _ . ' . ..""". IlOl.- ' ' - .- ...- ' 1- ,.. : - , ...
' - _ ...... II. _ .. "I:: 'a · .....- - -_. ..... . ...,_, 1.... •• _ .. .... .. _ ..
, _ :..... .. _ teI. -.0_.
,.., - : '. ,- ,... .... -..... ,oo, _ .. --_ oo
'..... .... ,_ 1_ I DI~'TAl ~. 1,.._ . ..,_ ,_ I...., '_ , __ •• 1,_ ._, .._ .. .~

,....... ""' ...... '_ .... ....,. .. 'wo". .. .,..... _ _'.. .- ' ..'...... _ -,. ""' ...... .. .- '..... ..- ..,- --.......... ""' .....'. .. ....... ,........ ...'..... c..- ...._ ~"""I> ' /01 .. '.... • , _ ..., , ..",.'".. .."..... .• , ..., .. . ,., .."" .... .."... .. , ... II'..... .. ,.- ..".. ,... ,....... ..
' ..,.. .. '"" " .... ,."" '/01 • • '.... 00 .'<100. ,....,........ ,."" II ,.._ ,/01 U.''' 'C'. .0<, ..
.",..... ",. .." .. ,...., fl." ,., . . " ... ' 0< ,,,••• ,......... ,,'.- .. ,..... ,.,....... " ...,..... .".......' "'...... ..... -, ......_,. "................. .. ..- fUll...- ••_ ........... .. , oo- _ . '_ ......_.. 1- ~ I- "'. . ,- ._... ....- .... .-. ,.....- ,-"_ . ..- ," _ , _ " ' . J_ _ ..._ .. _.. '..-,".'._" '''' '-- ..

ASSEMBLE D $17.95
A DD $1. 25 FOR

POSTA GE/HANDLING

KIT $11 95

MORE SPECIALS: ___
"0<'_ - ' S'" • -... \/01. TilG. R. GUI••o.TOOl OC . v _ •_ -"'__ - u ·'sv _ .... or __

"-""" _ _ • ' , DC I ' '''llIVl _ l ~_ •
_0...__1 ' , _-00. 1 . 7.0

R...,.~74. '-_Op_.ot. . .IS1)11'_ ''' 0 " ... 01. 0..
"''''1 ... OF _ !" _ Dot.•L_I 01. G.""
1~ _<:000 ~ GO" . , ..... D,".OO 3l!o '-'10
l lO"R$ - _ "'''_ 13. 31.'3. 5 1. 5.1. 1 2 _ ..,UlO

D. I . 10, 12. 15, It. " , 20.:12.24,21. .. J:IV l" OlU , ..... lISl.oo

_MONEY_BACK GUARANTEE
• ALL TESTED AND GUARANTEED

ADVA
BOX 4 181 EP. WOODSIDE. CA 94062
Tel. (4 15) 85 1·0455

ADVA

OTHER AOVA KITS:

..... _ . '. --u. _ .... '" DT,- '''. "'" ........_.._-_..----_.----__ "_'LO>__• • -.. ...

... . 0 ........."0 ..... --. , .,n _-----_ --_...._-__o.-w. -.. ...-. -. ,"'.-...' .- _......-- ..
,,-_.._..._.. ----_..,_ .. -... _ -. ... .. ... _ _ .._._ 0'21_ .. ...---
,..." _ , ,. "'''TO _ w " <>N

"'OV<Ol ,.. "" w,.. ...., , _ ' .. """""' ,_ • •oo
..T"w... ..... _ .. O' . .. -.._ '1'"",,<>-0'.., __" OO"T." __ ....... _ __ .. ...._-----.,-,----- ,,, "'" .... """'''''' ." ........ - ... ...,_..-.... ,>0_
TI _ .... _ .. __ • ... _ ........

~ ..- .,--_... .--.,. ...... -_..-_ • ,.._ .....__"JOI_-..

SPECIALS- THIS MONTH ONLY
$0.84

.84
3.50
.94
.94

3/S'
2/S '

$1.75
1.95
.99

1.45

1.45
3/$1
2/S ,
3/S'

$3.75
2.89

$7.85

low Bias Current Op Amp. Super 709
5 Volt Regulator TO ·3
Adju stable Voltage Regul ator 2-37V
2 Wan Audio Power Amplif ier DIP
Phase l ocked loop DIP

Precision Voltage Regulator DIP
Dual 741 Compensated Up Amp DIP
1024-Bit Static RAM (1024 x l) DIP
FEHnput Op Amp- like NE 536h"A740
4·Tran sin or Array/D arl ington
RF/IF Amplifier DC to 120MHz

FM IF Amp/limiter/O etector DIP
Dual High Gain Op Amp mDIP
Preci sion Fast Op Amp mDIP
Dual Hi Gai n Up Amp · Compo mDi P
Fu nction GeneratorlVCO with circuits
256-B it PRO M (32 x 8) 50ns

lOGIC PROBE kit- TTl , CMOS. etc.
Machined case included-%hr. assembly

lM308H
lM309K
lM317K
lM380N
NE 565A

lM723 CN
l M747
2102
2740DE
CA3018A
CA3028A

CA3075E
RC4558
N5 556V
N55 58V
8038
8223

lP-l 0

l OiS'
4/S'

25/S'
S1.00

S2.00
50/S1

41S'
41S '

S1.00
2.95
8/S1

3/S'
2/S ,
2/S '
3/S '
3/S '

10/Sl

Germa niu m Diode 60V l OrnA
Germani um Diode 80V 200m A
Silicon Diode 100V lOrnA
Hot Carrier Diode (HP2aOO. ete.)
Power Varactor 1-2W Out @432MHz
(Specs & Circuits included with F7)

GRAB 8AG -Mixed zeners, rectifiers, etc.

NPN High·Speed Switch 75ns
UHF Tnnsinor-Osc/Amp up to 1 6 Hz
P·Channel FET Amplifier 2500",mhos
NPN Dual Transi stor 3mV Match iJ225
NPN Amp/Switch 13100 40V 200mA

PNP RF Amplifier & Switch
N·Channel Audio FEr Super l ow-Noise
150 Volt PNP Transistor for Kever
N·Channel FET VHF RF Amp
N-Channel FEr High-S peed Switch 401l

Mounting Kit-M ica insulator & bush ing

1N34A
lN270
l N91 4
lN6263
F7

DIODE

2N7 06
2N918
2N2609
2N2920
2N39 04

2N4122
2N4869 E
2N4888
E112
T1S74

TO ·220

SEND FOR ADVA'S NEW 1978 CATALOG
OV ER 700 SEMICONDUCTORS. KITS, CAPACITORS. ETC.-SEND 13<1 STAMP.

A24
ELECTRONICS

BOX 4181 EP

WOODSIDE, CA 94062
Tel. (415) 851 -0455
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_,_0........
24 _ I_ ._S2.

' WACXFMR f", 110__
_$1.J!>

$21.50 em

ZENER Special!
ALL UNITS PR IME!

Ove1"Stocked on these un its :
lN3030 lW 27 volt
House no. 'hW 5.4V

House no. .4W 12.6V

F odd 10'll. 120" ." d )
• Colol.,. ind.- "';'h _ 0 ' ....
• 0....... 0_ $50. , .... l 0Y0 d ~ '

MINI GRAND FATHER CLOCK KIT
"u" i" "".. ycu h. "" ","0' .h. '''' ., . mo" '_. i"
S'''', i. . ... .. ill ,... vou one mo,. "m. ,,,.,
IIUL L ET -os ."" DOlL Y Comol".I. Eloc, ,,,....
a,. nd" ' '''', Clock K', i" ' h. w",ld 'hot _•••11
,"" holOW ,." ... f••,u... , Th. b'\I\lI" ...-oIl l.m
we _..... i. '0 " V ond <!ooc,;bo ,"ow O"'Qu• • Oll
,",,,,,n.,,no '"" clo<~ ,••Uv '" T"" Swtn"o~
l EO p.,,,,Mum .nd .....eh'n~ T,ok·' ""k ""U"'"
" lIabl. on1v "" OU' el""k . In ..k....""
, I«" oole chimo ""' K_ "cu' hoc 3 ""'"'
f Ot 3 c·doc kl Hcu '" 'ho ",,"cn. l SOL ID
HA~OWOOO CASE. ,,,. uni' """'" _h'el
.d.M i"" 'c .... ,oom .. _ II ......., .. f"
• >\••• dl'" LEO ou ,
• Ad, ,,,,_ To l!t Du,. ' iQo "" C~i....
• A"'II'M .n(j;"",,,,
• 5'''''''..... ...,"II."II _ 'um..... LEOS
• All C"'OS """ ':<100

All"""""""" """' _1<....1".."* 'nc.
o a ....'.. "".ted"'=_do121 6,f>.. • 4.~••

MG-Ol $39.95
BEAUT.FUL SOLID \<AR OWoao CASE FaA
MG_O' : eo. •• cu' . .-__ I,,,,,,,",, ,,,..
cloc•. 1""1 R_ "<>n' f,,,... OUOck .....
_v ""1v .1CtWoOO hocludodl S19 9!;
CHRISTMAS/HOlIOAY SPEC IAL: Buv ...
MG~1 OJ , vot .... c.- ''''' •
~ S12.95 y _ toto' coo, S!>2,!IO, Good ...
1/31(78.

·..._T_.-.__ ....._f_......_--- .....--......" _-
.0...... _ -.. ..,-

• NoCOO'S.
• s...do_k",MO
• _,••Ch"," '" v 'SA _,ocl.
• T.... 11_.. _ n . ..... to' ,

#30 Silver
Plated

Heatshrink Quad Matched
Tubing Diodes

SPE C'AL A _ • ..,.,., _. Fo ur c losely matched lN914 type
....0' 0' .." ... ,• .. . "16··. 11.·· d - " .- t.., rooes or balanced br idge Of
- JI'6·· _ ......... 'ub'''II ' 2 modulator circui ts . 0 $ 00
6·· _M ' ''' .75 AIOOt'''' ~_ij~'~~~ ne set _ I.

2N3S69 F...ct"ld v.... . 60V
HI. '0 300. 800MW _ .
_xy TO-S. limn..,t Oty!

Wirewrap wife with Ky
nar . jacket. 4 colors
available. 100 ft . of each
color.

General
Purpose NPN

, ~IA. _tM CU JCA.1CAUAIM R AUTO/llWlt: CLOCA. K./T

""'......-..._,c...bo ,
GtM. too- v_.AV·. '

w......,..., din 10 be. SUPER CLOCK
..;t1t A l l _ futu•• y....." 1. Duali ty
.......IM IOdod PC~ ma__bIv
_y. Mobi.. l12VDCI .......... 112VAC)

- lotto> "H LEO__ ""-1, ' _
• Kr.tOI3 , __-... ...__..... ",
· ~ ....bo._--- F........ c:...-_
~-

8 8

Buy a Pair for $3.00! 9 for $1.00,s.m" ,,,,,.

•

POW E R S U PP l Y A CC ES S ORI ES
au.Io,y J l'o .' M. , . " 10' PS ·U 10· 26 A; 0 ·16 V D CI
10 d " ,d..lI. P. ... ..... No, h. ple. SU,~O I...

P"..""" d",... , ,,,"'..."'" fOt Vl>'" ~ ' I...' ...e "'ly,pmen,
T"" ."It""" " ..llu' t"JIe "00" 3 10 30 volt. o....NoI' '''l''
,,,, .. 11 . I"n. 15A SCR """ " ,"''' the OU ' PU ' '" pfO''''''

"''''1e<l1 SIt.,,,I,1 bo e,"", on ","" l~l .'" "''"'''. 0,
".""tv coon,.. , " .. w,'h ",~ PS 12 ."" PS 14 All elect,on
"" ""....~ O,,11ed >nd pl. ,ocl PC I>o;wd . (0,_ OVP 11

SA Complimentary Darlington Power TransiSl0f'5.
MJ900 PNP. MJ100Q NPN, 90 Watts. Bui ld hi!tl
power eocrc amps.

OVE RVOLTAGE PROTECTION KIT

$l 2.~S

1- - - I-- ....

MC1469R
VOL TAGE REGULA TOR tc

v..- r.ooM.o .,. .. ""lU"_
..,,_ _ eo..' ''' " om J '0 Xl....... p,.,.,,,,,,,,. '''' cu" , I ' ........
""',. ""u'_o, Co>mI>Io _ ....,.•.
..... ,"" _ loci :!. s,.:r.; ..... '"
10!S10. E ,.,., _ .., II "'.,._
e..._ .. '0 10 _",

$39.95

2N5590
RF POWER TRA NSISTOR

T.... _ .......... 1>01, "'.,....- doocto ., "" ....
' " .,....... '0 bo • _10 cIo<. h"", .... .-_ ....T .. "" """',"

feAT URES
· a..." c...,tol ._
• ' '''<>i<lllt _ _ • _

• ....... ' .., If>··, a LED,_.
• Coml>lno _ th "'_ , . ... -...
• ' - I. VOC.(l) ..~ ....
• R_to""" bo _ =4
• EASY . QUIC K ASSol"'8lY
• All ... __'.. l ...... _ "'"_.,·T""_··_..... _"'=_ I_ _ · I

CIocIt -.I 2 e-. • 2" =:..-_
R_,-.I 231r • .~-

Hm

Ju st what you 've b....n loo king
for: 10 Wa tts with 13.5VDC
supplv. Frequenc ies 10 300
MHZ. lim ited Quant ity l

HOUSE NO. 2N6283 10 - 3 Power Transistors
with Hie 01 we. 5.()()()' BOY Vceo. Outper
forms MJ3001 .

MK-05 MINI MOBILE CLOCK

House # - 5/$l.OffijOm
MUlTICOlOREO:l6 CONDUCTOR

Ribbon Cable No. 28 wire
with a woven binder for
easy ge'Pl! ra lion. Super fle x·
iblility ' Compare our price!

10 ' Ro ll $2.95
SO' Roll $9.95

P. O. BOX 19442E DALLAS, TEXAS 75219 PHONE OR DE RS (214f82J.32411) ONMASTE RCHARGE &VISA

\PS- 14 HIGH CURRENT REGUL ATED
f'(V\ll ' POWER SUPPLY KIT

\ '" ,,,,I I ·...v ,~'" "........' "'1',,1,
I " , , ,,,, .~"' .1

Did Somebody Mention Parts? Well, Here Are Just A Few
Of The Items We Have. All Parts Are Prime & Guaranteed!

...LLll ILICl••••CI

MC1351P FM IF, Limiter,
Discriminator & AF Pre-Amp
14 PIN IC, COMPLETE FM SOUND SUB SYSTEM USES MINIMUM
EXTERNAL COMPONENTS. COMPLET E SPECS AND APP lI CA·
T IONS INFORMATION.

12V @ 15ACONTlNUO US...,.._ _.....
•__• c , l_'_....,"" ,"'--,...~ _.
__C....'l
l __ ' ._

,,-,,~,.,.... _.. _----..-_.-
t!~-!:!:" "----"'-

160W NPN Darlingtons

PMOS
Counter Chips
Single d igit nre-senebre up
or down aco counter with
7 segment decoded ou tputl
driver has internal latch. Re
quires -tz. & +24VDC. Build

$3 95 counters. timers. etc. corn. $4 95 1400' )
~r----''-'-·-'--'----- plete specs. 24 Pin Ie 4/$5.00 "'L _ '::"'_ C·.:....:... _

WE ALSO SELL A GROWING LINE

OF" QUALITY KITS. WE HAVE SHIPPED 1000'rn:SI~

Limited Qty.! - $1.00
ffu= mmm



2/'38.' 199 5

-2595 115 VAC . 25•P_.. Pac;. EA
ea. • ...c-•

JUMBO DIGIT CLOCK

Kit#5314-5

A complet e Kit (less Cabinet} featuring ;
si x .5" digi ts . MM5314 tc 12/24 Hr.
l ime, PC Boards . Transformer. Line
Cord . Swi tches and all Part s. Ideal Fit
rocaornetu

J U M BO DIGIT .99 5
C O NVERSTIO N KIT e a.

Convert small digit LE D clock to larg e
.5" displays . Kit inc ludes 6 - LE O's ,
Multip lex PC Board & Hook u p info.
Kit IIJ0-1 CC For Common Cathode
Kit U 0-1 CA For Common Anode

SPECIAL PRICING!
PRIME - HIGH SPEED RAM

21 L02-3~
LOW POWER · FACTORY FRESH

1-24 $1 .75 ea. 100-199 $ 1 .45 ea.
25· 99 1.60 ea . 200-999 1. 3 9 ea.

1000 AND O V E R '1.29 ea .

60 HZ.
llTAl TIM( IIAS E
W, II " n. b'e
Dog,'.1 ClOC k 1(,,,
0< CIOC k·Cllenda ,
1(,,, lo o~ale

I,om 12'0' DC
t ",2-- PC 8 <»' 1I
Po*",Re.a 5·t 5V
12 5 MA fYP I
Easy l * " . hook u D
Acc u' ,-::y .!. 2pPM

ltTB.1 (Ad ,Us l. Ole

m plele 1( ,1 '41.
I 9 ,95

MODEL

lt2001

" ", ,,~ .'-: ..DIGITS!
12 VOLT AC OT

D C POWERED

",SSEMll lED UNITS ....RED .. TESTED
o ROER a 200' WT lLE SS tv . IAllERYI
W" ad 10.- n ·H, . 0 1'. il ,t<" oU..... ise •

• I JU"' BO .4" REO LEO'S BElli NO REO FILlE R LE NS WITHCHROIII£ Rt'"
• SET TIlliE FROIII FRONT VI'" 1l10 0 EN SWITC Il ES • 12 /24_H' . 1I1j1E FOIlMAT
• STYliS H CHAH COAL GRAY CASE OF MOLDED IllGH n MP. PLASTIC
• BRIDGE POWER INPUT CI IlCUIT RY _ TW O WillE NO POLARITY HOOK. UP
• OP TIONALCONNECTIO N TO BlANII DlSPU Yluu WMol lCa, 011 in Ca,. Elc .l
• TOP OUALITY PC 1l0Ail OS .. COIjI PONENTS • INSTRUC TIONS
• 1II 0 UNTIN G BRACHT INCL UD ED
.. IT o2UfO ' .279 5 i 0 11
COMPL ETE IC IT EA. 1II0RE

INC. ORDERS TO u~~.:~:N A'DA ADO S~ FOR SIlIPPI NG .
HAND LING" INSURANCE. All OTHERS ADD 10"1'. _
AD0ll10NAl S1 ,00 CIlARGE FOR ORDERS UN DER
$15.00 · COD FEE $1.00, FLA, IlES . AOD . ... SUTE

03 TAX.

a...... .....
;t::J].........

B,Co'X · ' 7.J5

NEW LSI TECHNOLOGY

VARIABLE REGULATED
1 AMP

POWER SUPPLY KIT

S EE TH( WOR I(S C lod K1I
C.... PI"llIlaa 5 1a ftC!

a6 8 '<1 . " d'9 'IS
a l 2 0< 24 h, ' . m"
. ] "" S.. 'lCh~s
. PluO".nslo ,mer
• l!l.O."S ,nclu<l

• ~ARIA R Lt r RO " , '0 , .~

• S"ORT CIRCUIT PROOf
• 1t) It A(GUl ATOR
• 2"lO!lS P.SS TRA NSISTOR
• CUR.. t .. T lll,"""G AT ' A...O
~ I T IS CO" ""ETE '''Cl UOONG
QA... . tO • SOLDER ",,- UEO
f 'IEAGl ASS PC W AR O A"O
All PARTS I..... TRA.. S.
f O....ER ' 0 '-" " $--a1 ... ...
l " A"SfOR" ER 2H (;1 .. ,..
_ "'" JOOfoI A . , 12\1 _
l A...oo 'W. U l4I

FREOUENCY COUNTER

~ IimIIlI1lirilil ~L-'I' !- .- =.<~>00, , D<S",- u ItIOl e I>o"P, ,, . ~,

OU AIH 1CRYS TAL TIMfBAS El( lT I T I '"

B O X 2 19 H OLLYWOOD . FLA . 3302 2

P HO N E [3 0 5 ] 92 1·2056 I 921·41125

KITIf Al R· 1
$9.95

ItALR·1 WT
W IRED &

TESTED
1 .95

OPTOELECTRONICS,

Black, Whrte or
CllI8r Cover

$6.50 u

CABINETS
G'UI IO,CIOC kS or an y LEO
O'<I' la' ....OJ"" CIl!II,· Re<l
Ch.SS'S "'~1 as eeeeue
,n"eas" c o n l ' ast 0 1d'<I' ,.,

d,splaySABINET I
3"H,& %"W.51\"0

CABINET II
21\"H.5''W,.''0

II; ITS ARE CO MPLE TE Il ESS C AI JNETI
Al l 700 , IC ITSFn CA8IJ11fllA>,i OACCfPT

PRINTEO CIRCUIT BOAR OS 101 CT·1tXl, Il,to
sold $001><1,.,...... ....,'h assembly ",to . PC BOo1'ds a'"
d."~ F,b,, 'g la u , SO'd(l' olated a nd 50~ned

.... ,'h comPOnenl layou .

R(O OR GREY PLUIGLA$fOR

3", 6" , 1 / 8 "

AUTO BURGLAR
ALARM KIT

TA KE ADVANTAGE O F TH IS NEW S T A T E-OF·T H E· A R T CO U N T E R F EATU RING THE

MA NY B ENEFIT S O F CUSTOM LSI CI RC U IT RY. T HIS NEW TECHN OLOGY APPROACH

TO IN STR U M E N T A TIO N YIELDS ENHANCED PERFORMANCE. S M A LLE R PH YSICAL

SIZE . DRAS T ICALLY R ED U CED POWER CON S U M P TIO N (P O R T A B LE B ATIE R Y

O P E R A TIO N IS N OW P RACTICALI. D E P ENDA B ILITY . EASY A S SEM B L Y AND

...,/lE V O L U TIO N A R Y LO W E R PRtetN ! .11995 ::-
K IT ' F C - 5 0 C 60 11I HZ COUMt£R WITIl CABINET .. p ,s . . . . . . C O M P LET E !

KITIfPSL·650 . . . . 8~ lII HZ PRESCAlE ~ SIlO WNI 29.95

MODELItFC- SOWT 60 "'HZ couaree WIRfD. T 16 5 . 9 5
MODELItFC-50/600WT . . 600 Mil l COUNTE R WIRED. TESTED . • . 19 9 .95

S IZ E :

3" Hig h

e-wree
5111 " Deep

FEATU R ES AND S P ECIF IC A TIONS ;
DlSpU Y: • RED LEO DIGITS .e- CIl ARAClE R IlEIGIlT
GATE TIIIIE S : 1 SECOND AN D 1110 SECOND
pRESCALEII Wil l FIT INSIDE COU NlElI CAII NET
IIE SOl UTION: I Nl AT I SECOND. 10 Hl AT 1110 SECOND.
FIIEOU ENCY RAN GE: 10 III TO 6O Mlll . I" Mill nrPlCAL l
SENSITIVITY ' 10 11'0' III11S TO 50 Mill . 1O III'" R"'S TO 60 IIlllTY' .
INPUJ IMPE OAN CE: I IIIEGOHM AND 1O pF

IDIO DE pIIOt£ClED INPUT FOil OVEII VOLTAGE pROlECTIO N ]
ACCU IIAC V, .: I PPIII I!: .0000,,"] :AFlEII CAl lllIAJIO N TYPICAL.
STA BILI TY : WITH IN I 1'1' 11I pEII HOUR AFlE lI WA RM UP I.ocn ... XTA l ]
It PACKAGE COUNT: I IAll SOC KET EDI
INt ERNAL POWER SUPP LY : 5 V DC REG ULAT ED.
INPUT POWER REOUIRED : "'2 VUC OR lU VAC AT 501&0 HZ.
POW ER CONSU ,," plION: 4 WAllS

lilT .FC·SOCIS COMpl H E WITIl PREDRIll ED CHASSIS AL L HARDW ARE AN D STEp·BY.STEp INSTRUCliONS
WIRED " TESTED UNITS ARE CALI BRATE D AND OU ARAI\'TEEO.

"""!'!!'!!"!'".'!!!'!!!"'!'!'!!""

..... . 'O ~." ...o.... 'O ,~.'...

....~ oootoG YA~' ...,_• • ,,.'--~:::.o~_ ",'......" c'" .... ~ ~...00 0. ' 0_ "". • .oou~ ..~..
_'C~" "" ..- -.. _..... ...". " "" _ "_ "..,"" ~, -..- ....,
-.." . ,,",00.. "" ' . _~
"""" _ D..~D <_
... ....." 04<0 _ •---.''''' "'.._ -OC".." .. '"",'D.' """ ....,..'._ ...•~_ .••cowo.""" ""H " ' .' ."
"""'.- ..- D __ ..
• ,_._, "" _. _ D ....
..... 0

FOR Til E BUIL DER TIlAT WANTS THE BES T FEAlU AI NG 120A 24HOUIIT I"'E _
29 ·30·31 DA Y CALE NDA R. ALA RM. SNOOZE AN O AUX TIMER CIRC UIT$

W ill a lte.nale time l8 ,.., c on<k.i llnd dale 12 lIlICondsi 01' may be W;flld fOl' time Of dat e di$pla y only,
w ith Dth 8f functions on demand. Has bU~I - in osc~l'lIOl' fo< banerv b&ck ,uD. A loud 24 hour alarm
with a ."pealable 10 minute snooze aIa.m. ala.m set & timer set indicatOf1O. Includes 110
VA C/60H z POW8f pack w ith COfd a nd 10(1 Quality eom~ts Ih~-:h.out. . . Iiii:::~

IlIT - 700 t B WITH 6 · .5" OIGIT$ . tJ9 'IJ!; o<s...." . 1"""~'ltii-
IlIT . 7001C WITH . · , .. DIGITS & ".,. "- . -

2 · .r- OIG ITS FOR SECONDS M2 'IJ!;
IlIT ·700111WITH6 - 6"0IGITS t45'1J!;
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ELECTRONIC PARTS
C':"---~ TI 3W. AUDIO AMP AC CIRCUIT.Ii ','- ~"Q .-

~,.~ . ':,. -r KEYBOARD BREAKER

~ '~, . ..-l.• , r'
~

A" .",bl.d on...".d 01 . , ••,, _. - . ,
$2.95 •• H. , ,"PPM' ""'.... ' !., . " h.. . , $2.95• • I <. 8. p . 16 OHMS w,," ..h.m.",, •

u-I ,~ do.. I<lOl .''''MI uk"hto<> by 11 Blind _, •
.

..h,. fO' 11 b. DlliITAA ... , . ..... ... _ ...' ..."-<, too ". ~ $3.95 s....., ..... II..... Tn. 25 AMPS YP ' 0 ~ VAt...............-.... by A'RP"'~ ~f.<t to. ........_ ' ........

VOLUME CONTROLS .- r~H. 3'-
AUGAT

~
ec "DU'" 'la••• ,,,. INSTRUMENT KNOBS WIRE WRAP SOCKETS
....ft 0 •.,•• ,10. .. .., ...

~
COLO"

,,",dOp G . .... . l .... . ....

~
BLACK . , P,,, GO LD ' LAU D '

n ...... ,b.,. ,,' ..,
, .. ... . . y en
, . O H.. ... l00K OH .. ......._ ,...... f ....... __ .. kh. 110..." .... .. '" .... -_. 10 for $3.95."'"
YOU RCHOICf 4 /$1. LA RGE 4 /$1. ",(O,u.. 4 /$1. SM4LL 5 / $ 1. TRIMMER CAPACITORS

3 AMP TRIACS WATCH CRYSTAL 2 t o 20 PF , HIgh quality ~'ami~ military lV IH' .

By RCA a"d ECC. 3 AMP at 200 PR V. 4 for $1.
Son,it i•• \lO t• . No. 40529 Mi ni atu re , . ame .. u~ed in di gita l watchel . 3 2. 76 8 K HZ.

2 for $1. $1.49 •• C.P. CLARE
HEAVY DUTY RELAY

TO-92 VOLTAGE JUMBO RED LED'S ~, NVAC.3f'{lT.l0AW'. • •It.-_

REGULATORS $2.95
Now by G, E. l .ke MV5024. Numbe. SSl· 22.

ELECTROLYTIC CAP.Rated 100 MA OUTP'UT . 5....1.;".

78lOS - SVOC 78l l S - lSVOC 6 for $1./ 25 for $3.75 Ito -.. lO ...fO~ y . A,UAllfAF)$

~OUA CHOICE 3 for $1. 3 for $1.

SEIMENS POWER TFtANSISTOR BOARD
VARIABLE INDUCTOR

~4iP 2 for $1.Nu. Nn. Put _ . " v"

'::'~irto"om •••,....,........n"."....

~~ ~ f.' 0 ~«I mp"'" Cumo. '" ,," 0 mOl bii;' Hal G E D4 1 E 1 Power 1I0",i,,0 . plU l 3 more TO·9 2 pIn-
ohod ",,"""u' 'u 11'' ' • -': ,It -

ti c 1'."1;110... . Hal many othe. , es i. l o n , d ia d.., recti!ien100 I(HZ ,......." !_"'<y, o ,.?;
v.... h"" Q - and cap• • B,and new, MAnufltCtu~"s~er ,un .
U ... ,TlOSTOCI( 95¢ set

SUB-MINI POT -t HEAVY DUTY SLIDE SWITCHES
"W /SWITCH "'l ,.

'" ~ ';'~
Soopoo- _ . 1 " (It<IIl.

oaulUPOU "H. Sl'ST N D. _"" 3 A 3 O'OS!TIONl)PtI T. J .tJoII'$ J.tH. JA_

5 for $1. 4 for !iI, 3 for $1.
2 for $1. OAOER fW NO . ' ORDER fW. 0.1 OAOER$W.NO.J

Al l AAE ' AAND NEW. wE IIOUGHT OVER 200,000 I'CS'

MOTOROLA RESISTOR NETWORKS TERMINAL BLOCKS
POWER DARLINGTON 1'''~ 010. 1'.. 13 .....,"" .... p.d ... T.....I....... ,,_. eJ!JII 'lUG ~OUA CHO'CE

n OI( OHM. , 2.2 " 0 1''''

""" 000 , to ...". I om... . "'E.IOOO TYPICAl , VCE O·IO YOUR CHOICE 4 for $1. ..
3 for $1.

$t75 ALUMINUM ELECTROLYTICS &lUG SUI "' "10 '

TANTALUM CAPS 7!0 "'f 0 !oil V SPRAGUE 5 /$1. CERAMIC CAPS
120 ... . 0 laY ..XIA.l 2 for $1. 1l"'f016VA"Al 12/$1. fOR Ref.
l-lMfO !O v AXI.. l 6 for $1. 10 ...f O l!>V I"C U ADS 15/$1.

.0.... _ ."'..-.-10... ,00 •• soav

~MfD :J!> V ..XIAl 12 for $1, ~OUA CHOICE __ 8 / $1.
INDUCTORS

,...O}\--
PHOTO DIODE -'
..__ To-,,_.Gw , . 6 /$1. MOTOROLA2 for $1.

11.HA. ... 1Q6

6 /$1. VOLTAGE REGULATOR........'. 3ll.HA . ... l_

ZENER DIODE ", 6 /$1. lIIC"611A _ N-um_ T0-&6 ... ] ,. JO V ..
~_."'V.H_ """,,_

11." A. ... lo_
600 ........' .... ' wn" sPECS

15 for $1. ]0'.'0." VAR'AOl E 4 /$1. $1.59 ~



LOW PROFILE IC SOCkETS
14PIN -,, 18 22PIN -S H
1bPIN -S 20 28PI N - S 48

18PIN -S25

AUGA T WIRE WRAP SOCkETS
10 PIN Gold Pla ted

" .49 1'.11 . 10 FOR $) .95
lIMIH::O STOCK

TRIMMER CAP
2 ·10 PF CF R 4'Sl

M Il quality

P. C. MOUNT VOLUME CONTROL
Nylon Sh aft 1K or lOOK

YOUR CHOICE 4'Sl

USES

2708'sl

$69.95 ,KIT)
IMAGI~E HAVING 16K

OF SOfTWARE ON U"E AT ALL TIME!

KIT FEATURES:
I . Double sided PC Board with so lder mask and sil k screen and

Gold plate d contact fingers .
2. Selectable wa it states.
3. All address lines and dat a lines buffered !
4. All sockets inclu ded.
5. On card regul ators .

WOWt DEALER INQUIRES INVITED KIT INClUDES ALL PARTS AND SOCKETS! (EXCEPT 2708's)
ADD $25 FOR

SPECIAL OH'ER : Our 270M' s (450 NS) are $12.95 when pu rchased with above kit. ASSEMBLED AND TESTED

16K E-PROM CARD
S· IOOI I MSAI! ALTAIRI BUSS Cm lPATIBLE

USES
2IL02·)
RAM'S.

8K LOW POWER RAM KIT!
KIT$149.00FULLY STATIC!

KlT FEATURES:
I. Double sided PC Board with solder ma sk and silk screen layout.

Gold plated contact fingers .
2. All sockets included! S- I OO(l MSAI/ ALTAIR )
3. Fully buffered on all address and data lines , BUSS CO\lI'ATIBLE
4. Phantom is jumper selectable to pin 67.
5. FO UR 7805 regulators a re prm:ided on ca rd.

PRICE WAR!
For a limited time only:

Buy two 8K Kit s for 5129 ea.

Fully Assembled and Burned In
Blank PC Board Witb Doeumentation

Low Profile Socket Set -
Support Ie's (TIL and Regulators) 
Bypass CAP's (Disc and Tantalumsl -

5179.00
29.95
13.50
9.75
4.50

~f..~~ 4K STATIC RAM 'S l\'ew!
2 114, The industry standa rd. 18 PIN DIP. Arranged as IK X 4, Eq uivalent to
FOU R 21L02's in ONE package! TWO chips give IK X 8. with data .

RCA HOUSE #2N3772
NPN Power Tran..istor . 30 AMP.
150 W. VCEO-60. TO-3. Vastly out
performs 2N30SS. Reg. List $3,04

2 FOR $1

3W AUDIO AMP

""" . .·,~fts MODULE,. n • ,.If ,,,,
~

Fully assembled and tested.
With schematic. 4, 8 or 16
OHMS.

$3.95 NEW!

JUMBO RED LED'S

New by G,E. Like MV5024
#5SL-22

6 FOR 51 25 FOR $3.75

2 FOR $24 450 N.S.! 8 FOR S8S

$15.75 ea.

MOTOROLA 7B05R
VOLTAGE REGULATOR

Same as standa rd 7805 except 750 MA
OUTPUT. TO-220. 5VDC OUTPUT,
s ....... each 10 FOR $3.95

450 NS! 2708 EPROMS 450 NS!

Now Full Speed! Prime new units fro m a major U.S . Mfg . 450 N.S , Access
time. IK x 8. Equiv. to 41 702 A' s in one package!

Special Offer: $12.95 ea. when purchased with our
16K EPROM Kit.

Z • 80 PROGRAMMING MANUAL
By MOSTEK, the major Z - 80 second source . The most detailed ex planat ion
ever on the worki ngs of the Z • 80 CPU CHIPS. At least one full page on each
of the 158 Z • 80 instructions . A MUST reference manual for any user of the
Z · 80. 300 pages. J ust off the press! A D.R .C. excl usi ve! $12.95

.. PRICE WAR! *
21102· 1 LOW POWER RAM ! Prime.
500 N.S . FAST! 8 FOR $9.95

8 POSITION DIP SWITCH
By CIS. Fits 10 Pin Socket. $1.95

TERMS: ORDERS UNDER $15 ADD s .75. NO C.O.D. WE ACCEPT VISA, MASTER CHARGE AND AMERICAN

EXPRESS CARDS. MONEY HACK GUARANTEE ON ALL ITEMS. TEXAS RESIDENTS ADD 5 (1"/0 SALES TAX.

ozo
Digital Research Corporation

P. O. BOX 401247 • GARLAND. TEXAS 75040 -(214) 271 ·2461

CALL FOR OUR CATALOGl

WE PAY POSTAGE!
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CPU POWER SUPPLY (' 50)

••
I

10 SLOT MOTHERBOARD ('90;.
18 SLOTS 1124) I

••
I••

ACTIVE TERMINATOR (' 29.50)

- ., . . '..,.. , . ', ,.. . ,..,..~,
~• .-,... i. ,-:--c. ~~ . ~ .

.... '1I1111 JlIIIUUUUlltiiuiutm'4inuutiu,' -._- m..iiiiiii····--_·····__·

••
I•Plug this board inlo any 5-100 motherboa.d 10 Clelln up the •

pt'I')bI,rms associated with unterminated limos. Uses the Silme
circuitry as our MO!herboards.

Ad d one 01the se on to "n existing 5-100 system, or use as the
nucleus 0/ a stend-elcne system, Both kits come with all edge
connectors end include on-board active. regulated te.mina ·
tlons to minimize crosstalk. overshoot, ringing. and other
glitches that ClIn occur with unterminate d lines. Includes lois of
byp"ss ClIps and heavy power traces.

••
Gives II full 5V at 4A with crowbar overvolteqe protection' l
along with + 12V at lilA, - 12V at lilA, and adjustable bias
supply (5 to lOVat 10 mAIo Although intended for use with
sm"l1 computer systems. this is also an excellent supply for
bench and development .....ork.

mechanlcaUy with the H8. Now you can have our 12K board for
the price of the H eem Company's 8K . . . with the performa nce
you've come 10 expect from products carrying the ECONORAM'"
name.

new and dynamic:

ECONORAM IIr
H ..re I. the flr at 8K II 8 dl/tlamlc RAM that per'

form. well e no.. gh to merit the EC ONORAM ....
name . Thanks to the SvnchroFresh o timing process.
refresh fils nal1..ITally into the timing 0 1 the 5-100 buss . .
now \IOU un h"ve hall the power of statiQ, but without
the Iraditional timing bessles \IOU've come to associate
with dyn"mic memories.

In addition 10 low power. this board I'\JnS a t zero w"it
states with an 8080 CPU. and is configured as two sep.
arete blocks for maximum wrsatilily. NO! II kit: shipped
assembled. rested and ready 10 plug Into IIny 5·100 buss
computer IAltair.IM5A1. etc.). 1 year warranty
AaHm b11Pd 8 K:II 8 ECONORAM III .... _... S149.00
· 5I' .d .....'ah is.lrW ...... afT1W>~Toys

ECONO

We proudly welcome our newest memory board family member.
designed from the ground up for fuD compatibility with the Heath
Company HB. OrgMize<:! as two independent blocks lor flexibility:
one 8K block (\ocalable on any 8K boundary) and one 4K block
lcceteble on any 4K boundary. Has the same basic features of our
ECONORAM 11"'- ell s~tic design, dipswitch address selection, Also available: H8 4K to 8K conversion kit ($90). If you heve II

switch selected write protect a nd pha ntom. sockets for all ICs, fuD Heath Company 4K memory. plug in these ICs and you'D have II

buHmng-pius the required hardware and edge connector 10 male lullBK. Kit Includes eight n4044 memories and matching sockets.

"""'='~-

Thl. 8K II 8 . t.l lc m emory I• • e Onlldllt ..nt winner, wh..ther you pl"llinto
a n Altair, IMSAI, o r any o t her 5 -100 b.... computer. Configured as t .....o in
dependent 4K blocks, with separa te protect for each block a nd vector Interrupt provl·
slon If you try to write Into protected memory. Handles DMA devices. All address lind
datil lines fully buffered. TrI'S~lltputS lor use with bi·directionlll busses, Selectable
write strobe (\\/tiles on either PWR or MWRITE), and dfpswitch selectable address, We
gu arantee 450 ns speed. although m,my users report running this board In conjunc
tion with 4 MHz Z·80s without using the on board wait sta te p rovison. The mech anical
quality match es the design. with gold· pla ted edge lingers, legended an d solder
masked board, soc kets for "U ICs. "nd industri"l grade or berter compone nts. J oin the
tho usands who have made this our mo st popular comp uter board!
Kltform...................•..............................•.. $130
Aasem bled , tested, 1 Veal warrantV ..........••.................. 1150
Spec:laU Four ECONORAM II"' klta . . . . . . . . • . . . . . . . . . . . . . . . . • . . 4/$475

TERMS PluM dow up to 5~ for shIppiI'90 e>;..

<;eIIlI munded. CaIiIomlans add lax- COD ordas
• KeepMd with ""eel addrftI for UPS For
• VISA-~ ordas cal our 24 hour

t:;
order ~ .. (t IS) S62-0636. Prlca good
through _ monthof~.

••- ••-

••

••
I••
I••
I••

••
I••
I

r-:••_ ••_ ••_ ••_ ••_ ••_ ••_ ••~
: New! E~ vr is here- :
I -.. - 11KxS memory kit I

::5 for the Heath HS :

: $135.00 I••
I••
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----3'hOIGiT OPM KIT

ftl SV 1A Supply""' • •_m ...... _,..-_ICO_._, ..._ _-_.... ..-_ -------.... $9.95 Per Kit

~r , ~;;__ 4 " " __ " • • ,:-- _ _----........_ __ ....__.---_T _

- -- -

._--_..._...----_ '.-0oIo_ ,., , , to" 44._'__-'__..._---,_...._...........-..__ 1.00 _ ...,. _ ,
.", __ • _ _ mf _.- ,,-----..-.--- - - _._.._-_....._....._....._-_.
-~,.«._-,......
lO ti' , _ • • _1'",_ _ ..... .. 11 ,,__

~'" •"'" •...., O.",.~, ,.......""-, "",.,__11_

---

-
: \

DIGITAL STOPWATCH
• _ lllOoO lfII_.t_••_ ...._
."-.....'-. _ . , _000

'--'- ~ "" " . ~... .. ", ."' ..~ ......J._I_ CoO.
IUl_ $39,95
Autmblell - S4U5
..... Doll Cwry ChtU,f15.....w_CllI, 0IIIr 11M) L;,,~.~~:-~

JE803 PROBE

$129.95 Kit Only

The Incredible

'Pennywhistle 103"

• NeW BIpolar Unit
• Aula Zeroing
• So lED

Model KB500 DPM kit

..........._-_ ....-....- .... ...__._--_._ ,., ..._,
-~ __ ... ..

" .. ,,- -"._-
KlTONLY $16.95

HEXADECIMAL
ENCODER 19·KEY PAD

. ' ·0
• AitOO.... ...
• 2 Opnonal "'"

$10.95 each

$3.95 ea

.. AuIO Polarity

.. low Power

.. SinOle lC Unil
$49.00

Model 311D-5C'5V Power kll $17 .50

JE700 CLOCK

Me AM/FM a·Track Siereo Receiver
With BSR Changer
0"'-
• 8SII~ C!IIlIllIt._.....
• " II _ IoFC e-...
• '$poIII.- QllpIlI• w....lIl finisll m,l _

...oooj _r wittI 1ITlIIk.
dllSll;ll1'o'1'

...... Sllt. 2O'W . ~"Il . 15110"0....,..... ..,1315 $149.95

,..,--~.-_ .......-....- ._--n, on . " l.- ._",_._..__ _--_ _._......_..- _-..==- =...::.~':..:: $9.95 Per Kit"_ -..__ .. """"-
.. ..... printed ci/Cuot bpard

J1

1978
CATAlOG

NOW
AVAILA8L.E

• Somt Illllhatoons " "
~ f _ WIg moc:r~

.....,'". n<l1'\lC100r1 . oncI d>Ilo """
-~_olROMS
- T...... _ _ I ol_1DVo;
~_..,1IIIft

•
•••

1:51:-_._-
100 MHZ8-Dill il Counler..",._-- '---,"·1"""_ _ ,...__. 00,• •_ _ ... ',... __

.....- ----• ' ,/-l",, __

' ::~" lI" ....X·1OG $134.95.,.

$84.95

_ ..',.
.~,. ,,.

.. ....- Of·. _ ".......- ,.....,. ... ...

.. ~" .... .ISIll,. ... . 50'It.>II .... ,..'It.,. ,. .,.
QT ,,.,1O ' "
Ol-lS " , ,.."'$ 10 , ..

:: 11"'1 I:::::::: :,::1
... _ .I!lof _ _ .. ....... tt1I c...,.-- -

ELECTRONICS

•••
· at ,....'.,.
."'.

._-·,. ...1SI_._.IIC_._-.'-,'",,-._-

. ,.....--
• DC ""'''''''', .. _- ,,,,,_...,,,,,,,, ..IIC_.·'_... - ... "'~IIC_ .__ ..._.. ... .u .,.
• lea

At ..., IC·I'I st .
" ':u,

_ • •1'1 tel.•

" ""'". " .. Ll: ·ZI 7.50

James
1021·... HOWAI!J) "'VE . . SAN CAlU.l)S. CA . t4lI11l

PH OIII EORO ERS WELCOME - 1415) "2-1017II ., -.

MICROPROCESSOR COMPONENTS
IIOD\ CPU 116 00 COP1!1l12 CPU SIU !>
82, 2 8 8<t Inpul/OYlpul H 5 MC6«lll • !lIl It1 PU 24~

821. P" 'IrIt'y Inl<l'rupl Coolrol 16.95 MC66ZO ",,,ph. Int~(!~ Mople, 15.00
82' . 8o·llotld_ 8uo () _ 695 MCU 1(1O,l'1 128. I Stab<P,U,t 600
lI224 Clod; _ ...rDr_ US ...eNID 8 1024. a8ll1IOIll 15 00
lim s,..-~ ....~ 10 95 110 Cf'U 21 t!i-._. ..' ~ .. - ...- -- •• ~, ~ .. - ••- ..- •• •• .... ' - ,"- - aa -- _.. - .a

•• ." ~ .. - . a- ,~- .. a .~ " , , - O'
M ...... ... o. 11~' ~ .. - ' a
a" Ho, 00 .' •• ,'u ~ .. .- ' a- -'.... o. - " ,, .- ,.
~. ",- , a """'1.0:1 '0:>, . , - .a- ,~- •• ,- ~ .. - ••
~. 0.0 ....' ,. ....' I" E:: .... " !!- 0.. •• , .. 'a = .1- _.. ,. ,.- -- .a -~, ~ .a ,- - ,- .. a
.~. .. .,~ ,a - - '- "a

~ a . • _. ,._. ...'" ••• '- ••"H'" D _ •• '<$>I' '.. - It-. <ill il' ' • 'f'''' ~1l_
0:>... ... _ .... ... !I IICho< ... _ _ " ! ·iim

'''U''', •• ." '. - ••." -~ •• "",., ,~ "._- ••- _" '''1' ' ''''' .11 ,. _.
~ --- ,.

SPECIAL REQUESTED ITEMS --- .._0 . a ,- .a - •• - ,. -,.a.._, 'a - .a - .. a .0>...." a _ - 'a..- ". - ' a ~-
.a - " a - ' a..- .a - O. ~- a. _.. , a - .a..- 'a - ' a ~-
•a _ If.. ... ' a _. .a..- .. a - ... - ".-~ .a - oam. 'a

_.. .. a - " .,- .a -, .a.,.,". a. _..
"" ~ ... • ,

A RONI
FurulWd on Febro..,.. Franl ecw., 01 Popul., E'-;l1onlcs

logic Analyzer Kit -- _.
Model100A -- . -
$229.00/kil

• I I I I 1.1 •

•••••••• ....----_..

• ..
~ . ].,
MIMIII ZIOO

sn.15
--~-,--
~--

PARATAOMICS TRIGGER EXPANDER · MDelI11 0 _1" 1l1_ lm.M
_II_lib. _dilIIoI4*y ....,- oI__ -,..-:--........24...__.-__. _ 'OOA .....- ..., =- ...

1IIl.• U .. _ '"
~ "'_'a

13 ,25
54.1S

.....
$1 211 _

I lo2 • .,..
2:10 •
'h,..

••••••."••••

129 95 ...

I 9,95 •• .

S U S ...

I 2.15 .. ~~ili.~~~~~~~~~:::_.!~~~'\;;;_;~:;,:;;;-~
11' ,tli n ,

£ ':.
wra':
••••I' t5l

$29.95
....__.._..." ...._.... ~
... _ .. · ct .""_- -" "----- ---_..... ..

- " -- ~- --_...._-
1"'1> """ _ _

" -.- .'.,- ,-_. , • '. ".-- •• •• , .. '.-- •• " a ,a ,.-- •• •a ,. '.-- •• •a O• ,..-- • a ... •• ••-- •• "a •• •a-- '. ... •• ...

....
...., •.. ..I1O-OO 1 1dl

63 KEY KEYBOARD

CI'3l • 000"', ""'1,1
CY11 5 OOC "', "1: ' 1 1,1
""2. ' 0 IXIO r.tI<, ><C" 1,1
tv" . ")"'1 ...~. 'l(;lllIJ
CV1901 11000..... ""1 1,1
I;'o7l.O ill 00Il"', M!;'''UcY10II »000 _. "Cl1U

.0f! 'CRYSTALS.,(t r.-Sl ..._ DIlL'
........ - - , I e-....
~.. . Wl .... -CUll
Ml 1000_ lQ) U

Im Oi li'O!!Hi tiCM

~~ BREAD BOARD ,...-::=......;::
UJUMPER WIRE KIT _ ..... u.... -_._-
~ ..._..._.....'

.",.~ -.... ...... .. -.."'".--.. _ . __ l!
__""l:_

..._--~.__ ...

JUMPERS
'= SOCKET "-' _ hoO-.al.oz,· .. OfU dill . posts Oft pt n, ,,,. 01 ,00'

'*"'-,. "'" shotld... '_PlKln
p,,*, aeon. PlOIes 01 bide CtllIial
ol8' Gl 1t"~

..... "' . M•. 01~ Ltnefl PI'Ic.
92<1OO3· 18JI n 18" $ S3S_
92G)3.(I$R 26 8'" 11..
tl4005· 1llll 010 ' ''.21.
~«oA 4G .. 733.
92Q11-1llll !ill 18" 1031 ..
~ '10 ~' oo

"0::::::::\ 1/16 VECTOR BOARD
• • • • ••
~

~~

iiJUMPER '0" to '" Dol'" tar '"tlln,
plug......... VII SOOCIl ..........ao,

HEAOERS jom",.. , _ D2~· 10 po.'•. ChOfoo
ol otlailJ/ll Of ~'1tt angle

..... III. MI . 01~ uti"
92386J.11 2lI SlIllQlll
92'3313-A 26"" .....
t231,SMI 4G IlIa9"l
ll2381s-f1 4G"" ....
12'3166-11 :Ill Ih9'l
913876.J1 50 .....

iii INTRA·CONNECTOR
P,ovKl" Do'" .I' "gM 100 riglll I ngll lunctions 1..

MIll srancl>fIl UI' . IIr dual"'* coo._ (1.1 . 3m *'\'
1Ie ·1 Pwn* ..-1ISto'lI1II... 011 .....
_". ' ~1f-2lI I t __" " ...

11.1$

.n
l U I

~ _-.0,.... SC«l... lor di g I'C 01 Gl
lnIlnG S 1IIIfd 01 IIfobe lip M-. '"""
_I'll 10'" •.10'" d"' _l>lMlIClOn tow prohll '*""
S" r\CII bullol'll rocessed lO til"*"" Il:ClO:ltnW swrtcnflQ

""'''.:!S." 10." ''''''''' " "" •• IlI ac ..

"'"DB'"

CONNECTORS
PRINTED CIRCUIT EDGE-CARD

116~·'''''''IloIIO .(lul
ll<Iu<eItti:I Conllo:tJ _ H$ (bI1O 01'0 " C CanIs

ts/30 PI NS (SOlOe, Eyelel) SU 5
18136 PI NS (SOlOe, Eyel~ l) S2 49
22/44 PI NS (SOlOer Eyel~t) S2,95
50/100 PINS lWire Wrilp) sa ,95
liOllOOA I '00 _ 1 PINS lWire WfillI l SI .15

25 PlIII -OSUB. I....ruIlE IRS23Z1
PLUG

SOCKET

E1dI" 1(111 _._.. ..,
:l2 K A·I - fC (",,_ ..._,",1 _ _

21 XA -l -,_~ ..
P1ugbol rdl _ .. - --
3662 .. ..1" __

·_ c ,..._ '..221(4 -

~~!!!:=;=:::; n ...__
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• •

•

2.48,..

' 21$1.00
IMI.OO

151$1.00 IC&$5.oo
201$1. 00..

' 00
.~

'"'00
. ,'$1.00

'00
~

'.00
1.49

00
15/$1 . 00

IM1.00

VOlT...GE REGULATORS

~12,.5-24 TOno

7806-06-<Jl1.' 2,' 5-24 TO no
l BL05A·1 2·15 41, , oo m/\ TO- 92 Pi....,"
18H05 KC ~V 5A 10·3
78H121(C 12V SATO-3
78H1SKC ,5'1 SATG-3
1,n>J'll( I.SA 4~""_ T0-3
l,n>J,rr I.SA A;: rAe TOm
1,n>J'7MP ,SA Adiu_ TO-202
TU3DC Ad",.-l..-,ThmII AlI<Iut "
TL497C S..itt~I"Il Rig- " Indue:I'"
ACA C'" 3(l6!; l00",A Adjust.DIe

DIODES AAO 8 RIDGES

11[TRII'LETT
GENUAL MI.A. TI -l"LIlPOSE V...o-M.
. Dr-ap ""'. Ioorw:l-.iu V-Q-.M w;,'h high-lI",ac'
....", 100.1" coM.

•20.000 Oh... _ -al' DC...d 5.000 """" 1'"' vol. AC;
diode o_l~ "'....d lan ..lit> fuoed R~ I "'- ""'ll' .

· Slngl. '''"'9' .., i' d>, di"'d '_ing "'C Amp ,_ to
I..c;;i ..... cl_ AC """"" ,_.

RANGES
DC Val.,· 0-3-12-60-300.1.200 (20. 000 "'-"_I•• )
AC Val.,· 0-3- t2-60-JOO-I. 200 (5 . 000 at-I-al .}.
Qh.o". 0- 2OK- 2001(- 2M- 2QM(200 aI.... 000'" •...,1. ""

low ,_ ) •
DC Mla_I'""''' 0-600 at 250mV
DC MllIi_.., D-oS-6O-6lXIat 25000'1•
Aec......cy · ~'Il. DC; ~4... ...C; (full _ 1.1.
Sco~ '-"" 2-1/t"
........, Solf.-tl,i.1ded; diodt _ lao:! ~eteo:l: op;.,g

bod<H i....I•.
e...., Mal'""d. block, high Impact 1"" 1" with

.fl'" I..,,,h c......, fa< ..co_ '0 bat ;•• ano:Ilu>oo .
2-3/4· .. ~ 1-5/16' d ~ " 1/ 4' h.

Iot..l..· NEOA 15'1 m (11. l iV 910f (I ),

'-I... ,..;... 42" I.ock. o lligat<:w cUPO. bat,..;.. ..".j

In. ' , ,,,,,;..,.. mo."",I•
MODEL JTO• • •• • •••• • • •• •• • • • • ••• •• •• ••• •• 155
Ca. I to-l256 CpU ......1 conylog coM ••• • •• •• $6.40

MISCE LLA.NE OU S

1H<1DD3 200 V '''''
I~ 4OOVI_
IN 4 .OB Hi $peed S9>ol
01500 11S V. '00 mA Hi~ SilJlol
02131 200 '1. 2$A S'o>d
02,3$ <000 V. 25/\ S.o>d
02'38 1500'1. 25A SlUd
0328l1R 2OOV.ll101kStud_
O~ SO V . 4SA F.. R-..
INUm 41... ,w~z-.13 1_0ia<ln

SOY 3......, E"""V 8"d,jo
200V 30 ""I' B'id,jo
600V 4 _ E"""V 8';090
I500V 3 ....., Stud 8"<3<10
SI -2 200V. 1.5.1. Gold L-.
DIA-lXlJO XlV OlioC

rc.SlXIIET$

la "'am. T", Soldeo Tail Dip Sodooto

B pi" ' OIS1.SO 1OOIS' •.00 looo/S' 20.00
I.p;. 101$1.10 l00/S'600 ' OOO/S ' 4O.OO
t6p'" 101$1.90 l00/S18.00 l 00CV$ ' 60 00

3VCT. ' .2'" T,__ F.'I(
'r-I. Ill. T,...... " .....th6·_~

_.
1 u .

~

Why .tT"~~" to In••,t 111/". Inlo 00< whon
,.,., eon "" ill~' 0&11 .,., ... 'h ko>n way
· .. • "h I.ro~ t l>o' __
---.. _ f_·· &J>oI~l_ .Ifln~,

n.. _ - _ of _ kola, witll all of ita pool
ti " f..'"....Itd .;pe.. _ llIli'1.......... in
_. H,~h_;', po.k"';o. <In boo ",,~ i<v<d I ...
hu,".; . .... l'TO'lu,",km,

OPEiATION, Lid 10 movt'd 10 up _itlon 'VIp
0'".21 , Thio <. ..... """....... In'" ..-.... poaI.
...... [tI l' _CUl'- boo d,..,...,..llalo_
-.no. J. f"..-, 11111' io • .,&nl",
_ta<to ""-,,, .-. " __ tip of _ift ...
1n _ _ 1ae1 lt·i'.4 ' . ........ .-aod
.ip< on _ 101' nln~ ofIatanoo,

Unique features of the W.lcon Zero
Insertion force Dual-'n.Line Sockets •• •

• Caopab;lily 10OCnpl ... . .,.. witto • , iii' i , -
up 10 .070'" load optMMI ""riot...... .. r-

• Au. ph I_d 1' ''9'h. 0••10011 a • .075" . J.l}.1l.~='
• S.urdy ..'rni l. 11>01 fit .0 25" '1 I I :;:..-

dia_ pri circuit board hol.o. __ ,-_ ......-
-Z-- itt poomv. wipi"9 <_ octo.

"llf- .. im coolly domag.1o
f,ag il. LSI cJ."i ..

...NNY 5.£1
If~ .lid dooal. ........ l"'"
o l ittl. co ld whoonlhoty oJoo,' ,

b<l d you UP. try T~I-TEK

f.... ' ha ' ex"o """' I",, 01
q""l l+y I

1lF-l4 h.20 Zlf·22 . SO
11f·16 lA9 ZIf -24 485
ZlH8 195 Zlf-4Q 119

(Lost ..... dlg" ...f pon n....-.be< >how "....c.. .. f pi•• __. , ' 1

e-.. _ __ It-lD _ 0. 1......
_ 5·30 .1 _ _ ,,- -- _---,....--

Tho ""-oj-5i.. " Mpl." Modol 3JOO to a bGl'""Y __
..... I>VQM _ighing .,.,17 10_c.>. I" .,.,.,1IIat1..,
0# "",II 0;:", lip' _igt!t and ........,. -.ot'_."
It i<loot "'" tho. ""'"'"Y "- wotI.b-ch" tr ......l_-..-
1"lI and _enore...o' 'oq.l._.. . Th i. 5 ,,,,,,,, Ion, 22
'''''~ DVOM lncl udo, HIlL_ _ . r ot..... , ,,",0-••...,...
log. "",_I...lty and _-ol-r_ dill" ")' bllnkl"ll.
Willi the .I.e~ choovw..... ....... "". the .....
_1..,00 01 batlwy or .lie .-ati"", Vo'hot._ 7"'"
_ . ...... _ .......w Modool 3JOO OVQM
'" 1ll1-fE Ktl l
•~ 01gl ' High In'o n, i'7 . 3" LEO '/; Il' I<; y .
'5 1"'0'1""'.22 '''"l/O'', , i"" l. ",oge ..loe'", .wild>.
• 5;"111. ,_ ....(;'0< _I .d> I. 001... codoo<l.
' Typloor DC O'""'OC, it SI\, Rdg.
'6 _1 ......00 _ I<> l'OM . 3 tow _ ..........
·0-10-1 1"'....(;,;.... up to 600V .... all _.
"Ao.hl"ll ""." """'" ;" eIi ""' i",, "" di",lay.
• Aulo-pola,;' y ,
' Qr.o r-or w_ 1y
' 01100 odi_' -.,blllty.
·Con_l ow. - 1ft bottwy """.
·Inc l Nt Cod bott.,l.. and AC odoipt • ......,... .

'''''\ll. F>Olorl.ed .... lead "I"ll.
" High ' '''POd Ih....,opl...'lo COM .

MODEL 3JOO• •• • •• • • •• • •• • •• •• • • •• •••• • ••• $,75
Cot ' 10-2860 _1"",,1 -.yi"ll St6

5M T,.... 8 pm ",,"'-DIP .• 9
14' ComQ."..t8d OP·Amp 8 pin DIP .31
LM 1889N AF V;""'M"""I..", 7.45
CAJ IXI 8ipolotIMoo- FET ()p "'mp 1.19
CAJloIO MOS-FET Op .........B~ ou, 99
l.MJ8OIIIlo V..... Lod "-" 1.SO
lM39l1T....., ean"",CHIP I.SO
Slg.... ia 25QC1... 1024 bi' d'r'-Ic SIt -,. 1_75
\olD.l 6571Po....,... G.......a'... 9,85
lolCMIl511...P CllafllCter c;.....,•..,.. 8,95
lolCl oI-4Q9P T. I",,~an. A..t. ry Pu'_ 10.96
lolCl o1-4 19P T........ Pad ea.-ter to, . 4<108 4.25
'oICl«11P~ R•• Gonorato< 11.98
Y(;l .... l2V1'C"'OS _ QHp 16K
\olM5 1 1~ ......-e.-M""" 'Ilas
14C8'51se.r-o'lDSCOCao_.. 2.99
14C8n l6l(ay K...-_ E_ 8.35
74C923 20 k...- K.V_ E_ 6,45
14C925 • OIlCodo C""",., wll.."'.... 12,00
14C9:l6 .0.0_ eo.... .... wlcany 12.00
14C83!>·1 3~Oito'OV MCl,lOSO>ic> 18.98
rtl70 10--97 Hall .flact ... i,d> w/ _c...... 1.25
UtOOJ'O.'H " .._ 1-3'1 lrN R•....,........ 5.35
lHO(lJ'O.:lH htta""' I.O!AIlrN R.",............. ID.SS
'-'oI3IllH TempS_h<adZ_ 5.95
AF 10(l.1CJ ....,,... Fil.... S".. '1 _ I.SO
U~290m Tac!lomolet FIV CO" ".. 2.65
Llol 1812'l UI.,. ""'ic T""..._ 9.15

lol . 1$'" ~.... s.n...A ..... 1 .....",...•..,. 513

w.... tR I · t e k . me.
I ; ,..._.. ~"" .. _

_". ....""" 0.02'
18021 99~-'03a2

Triplett Model 3300

w.... _.~ "_ -. .. "'A , <_ . ..._.-
:.: ."::':"i:'" _ :0'.....- -~ - -...__-. ..._--------_.._--------_.._--<-0-<>- • <> <>

..... < ..... _ ..... -• ..... _ ''0 ' w", , _
..... , .. _ •• " __ ... _ _ 'All ,., , _

"'-, -,... ... "" -, _.. - ..----..._.._-----...._._-_.· " - - " ..-..- ...._.._.._.. _- .. .. --. ...--_..__.._.._----_.__ ....-_..
~-_.-• ' __ e-. __. .. ........,-,,_ ..........._---
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$1.50
1.2 5
2 .50
4 .9 5

TRANSFORMERS
110/ 18 VAC 1 Amp
1 10 / 12 VAC 300 m A
11 0 /20 ·4 0 VAC 2 Amps
11 0 / 5 V AC 6 Am ps
SPEC IAL 11 0 / 12 VAC p lug in
500 mA 1. 50
For ea c;h 1 ~5 Xmf rs edd $ 1 .00 s hipp ing

CAPACITOR ASSORTMENT
5pf to. 1 Disc, 5 0 fo r $ 1.49
.0 4 1 4 0 0 Volt Cerem ic Radia l $ .10
50 MFD .. 1 50 VDC 3 f Of" $ 1.00
3 MFD 0 12 VDC 15 fo r $ 1.00
.0 1 3 0 Vol t D isc 2 5 fOf $1 .00

POWER SUPP LY " K I TS OF PARTS"
Mod.l PS 1 5 Volt 6 Amps $1 1 .9 5
Mod. l PS 2 +15 Volt & -15 Volt $ 16 .9 5
Inc lud . s Sc hematic
Si ng le Pole N/ O Push-button Switc h

3 fo r $ 1.00
S ingl. POle N/O & N/ C Push -butto n

Switch_ $ .6 5
Mol." Pins 6 0 for $ 1.00

SPEA KERS
2" 8 O h m Round $ .65
2 %" 8 Ohm Round .1 5
2%" 8 O hm Round 1.00
2 %" 10 0 0 hm Ro u nd 1.25
add 10 cents p.r opeeke r shippin g

Nat ional MA1003... .. .. .. ,....................-.,
•• •
. Ic :Y3
•• •.<-. • .. . .' r '

Act ua l Sizt'! _ 1 .1 5 " x 3.05 "

BRIGHT . J FLUORESCENT OI SPLA Y
Samo unit supplied lIS original eQuipment in
mllMY new automobil• • 12 vol t DC • Xt..1
time ba _ • 12 hour for met • completely
esso mb led u n it· dims t o comfortab le viewing
when ca r ligh ts are o n • low stand b y power
consumption . O n ly $ 19.95
PLUS- F R EE 3 Push Switches & choice of
green. blu• • or amber filt ....

a lso good fo r marine and ai rc raft ~e

Aldelco presents a ~~Wbattery operated

Frequency Counter & d igita l clock kit in o ne cabinet

F .~Couft '"

Tvpoeol 100 H, .0 .,g I,IH,
...ce...... .oooos'

-. M.lI!; ..... I t.oo "'......

. /

Ij,l 51 3 1 ~ ~ 51 3 ~

Covers 4 20 MHz amateur band. Worlu.
o n unused T V c hanne l.
Kit ....•.. ..... . .......... $39.95
Asse mbled 49.9 5

. §(X) ...... . _ , ...,.. , _,~"

. .... . n ' h m, •• n • • ft "

' ........1 '"""'0<'_.

s.-,l. :
S •• lsv..n.,
' 2 ' 0 2Bv olt

Variahle Power
Supply Kit

1IlIIOO EL .. l M>
s...~ ,s_.UDo "._. ...- ....... ...
,._ . ..... Co-_ ..... _ , $ooo __• •• GIII T
. ......_ '0 ,,_ 0. _.2 __ _ 12
....... on t '" h _ _ ,-, 10.. , ~. IO' to ...
~o<. ,,_ .. cont I. " ,. ' Cob".., 2" ·· ••,...•
. " ... <:0 ..... ,. .. ",.t "",95
MOOEL A l 0 7
. _ ...... .1 _ • . e- .. . ft . ... _ ,__ " ,_
w,l " 1"_ '''''' w __.. __ 01 . ......_ ....
_ '0 ........_ ~ _ • 7>0 ~ • T • ''' - . e-_.".
ni t!; .

1'10,,1
2 DualDigital
12-24 hour cloclillits

~~~
Ham TV Converter

.. "
"",,.

."

Usi n g e 0 .4 Displav th is u n 't II switcha ble from Cloc k t o
Cou n t e r w hUe continuouslY kee p ing time. T he ereee Cl n be
wir ed ei ther ' or 6 digits and e ithe r 12 or 2 ' hour t ime.
Smell size mekes this an ett.act;ve unit tor AutO or Boet use.
It operetes o n 12 VDC or f rom 8 AA Nicad batter ies (not
supplied) wi th a built· in battery charger. Optional Plug-In
p o w e r s upply a llo ws c hargin g and a n opera ting sourc;e f. o m
11 0 Vol ts AC .
Co m es compl",e w it h Cebinet. Ins tructions Ind a ll parts.
Kit $99.95
Assem bl ed 13 9 .9 5
11 0 Volt AC Po we r Supply 5 .95
8 Gen.rel ElllCt r ic o r Gould AA Nicad Bllter;n 11 .9 5
Freque ncy Count" r wi t h Memory in place of Cloc k sam.
p rici n g.

es

""x..
15 lor 99
10 lor 99..

'"..
•..
"•

400 II., "
5 11
10 • • 11

!IO .""

AlDElCO KITS

ZEN ERS

RF D E V ICES

' ''I46'01 '''5i
' ''4111'01 ''41"
111 5333 ,. 111 5318
, "1910 ,.1 11 :1005
I IIl.105 ,. ,"))40

2J11I1, 'M l1JII lIllt> TOlO SU.3!!i
lfIlJ1' ,. SOII lIl'h TOlO ••
lfI1~1 ,~ l~ lIl lh TO. ,.,,,... ,. SOII M.... TO. ".211.25 ,. Hi MH, TOlO ••2N« 21 ,.. n U l H, TO. '"lN ~M9 ' .ow l1' MH, MTl I 4 J ~

1N5!>90 , OW 1~ MH, MTl2 ,m
lfI ~59 1 "" 1~ MH, Mn1 ""lfIi9U U !iIIl I1UIH, TOlt '",,- . OW I~ li lt> IITl1 ,.
2Nal ,ow l~ IIH, MTl2 ••".., "" 115 11 H, IITJ2 ""l llliOll3 ,ow H~ IIH, 1tTJ1 "..,,- .ow n~ MH , llTJ2 IUD
1N6DIl4 . ow 11' MH, X1D1i I'NP ••2N6D95 ". l~ IlH, X10li PIIP U.".., - 1 ~ 11 11, Xl. PIIP 10.3!i
2ND1 - l ~ MH, Xl.....P 20JIll

.'" ,,, roo MH, XS I 2.15

"" ... n MH, T05 141
GE21' B ill" roo MH' T0110 ••GE21 6 , OW 50 MH ' T0110 '"GE216 , OW 50 llH, X81 '00

1NlCI55
l"~ •• l NJ90li
11l 549li '" l llli l08
/l l ", 1091'P,0 0<P
555t,.,.,
11I914 1" (IU
111 ) ( 111 60 111 6«
C'" XI II 0,' "''''II
l MlO9 ~ v.n AOIJ
lfiI!>'el ,,,,,lfiI_",.
1"lil03
l MI09 '" 1& ' M,n O,P OP .."",
14 or 16 P,n ,e So ,.."

LOGIC PROBE KIT
Aldtlco is now Itie sole
d istr i b ut or 01 t tll
DIGAPEAKE·A logic
probe ~ it . Now you u n
buy direct and save. Probe
measures logic; 1. logic O.
....d pulsing circuilS con ·
di tions lo,ml rly sold lor
$14.95.

SPECIAL $11.95

ACCUKEYER KIT stm.
ila' to Ihe famous ARRl
Handboo~ vtrsion, Kit
includes PC boiI' d. IC
sockets . I Cs. $pq~lr

switch and all pins and
inst ructions.

ONLY $19.95

ACCUKEYER
MEMORY KIT
Adapt. ble to mlny ~eym.

Ca n sto re 2 canned
messages 01 30 characlIFs
uctl . PC bo.rd IC lOC~ftS.

1(4 instruct ions and .11
pifU. $19.95

CLOCK CHIPS
5313 3.49
5314 3.49
5316 3.95
5375 3.95
CT7001 6.95

Blinky Flasher Kit
PC baird. 555 &: all ports works on 9 volU 
$ 7.SO. Mouse bunon _ $1 .00

• NEW IMPROVED
ALARM CLOCK KIT

Digita l ala,m clock . S,. bog ,5 dISplay LEOs
• New on boa'd AC Transforme, .17 Hour
forma t wit h 24 hOUf Alarm • Snoole
Feat u re . Elapsed nme ,nd iealor.
A natural for urs. campers and m obile
hom". U5e on 17 volt d c .... th oPtional
c rystal t ,me b,n.e (not ,nclud"'l1 u bone l )

S19.95

• CRYSTAL TIME BASE KIT $4.95
c.bineu In sim ulated walnut gra in or black
It at her • . . .. . • .. . . • . .• . .. . . . ... $4.95
PI.tic Clbineu - blue. b18d<. whit e or
smoke .. . . . ... • ... . ... .. . .. . ... $J.95
RED CLOCK FILTERS $.60
12 or 2' hour DIGITAL CLOCK KIT ules .5
display LE O. 53 1' c;lock chip 1,1S Out stan·
clard cabine t . F'Hle I" ' ute $18,95

100' Spool Green #30 wi'e
WrlP Will $2.75
OK Wire Hand Too l
WSU 30 5.95
WSU JOM (modifi ed wrapl . 6.95
Batll!fV opera ted wire-wra p 1001
BW 630 W,aps -=-30 Wire 34. 9 5
Uses 2 C Batt. not inc.
2 Genl!fal Electric C Batt.ies
and plug-inchargl!f .. .. • 11.95

• RECTIFIERS
2 a mp 50 volt 20 for $1 .00
2 amp 1000 volt 10 for $ 1.00
2 amp 1500 volt . 5 far 1.00
10 am p stud 50 volt ~ . 1 . 5O

10 amp stud 600 volt . 4 .50
40 amp stud 50 volt . . 1.20
40 amp stud 750 va ll . 2.05
100 am p. stud 200 v , 8.50
8RI D GE S
2 amp 1 05 50 vol t 3 5
2 amp 105 200 volt 50
2 amp 105 600 volt . . 1.25
3 amp. 50 volt 50
3 amp. 400 volt 1.10
25 amp. 200 volt 1.50
25 amp. 600 volt 5.50
25 amp. 1000 volt 8.50
VOLTAGE REGULATORS
T0220 Packlge $1 .00 each
Positivt Ntllltiw
7805 7905
7806 7906
7808 7912
7812 7915
1815 1918
LMJ09H T05 .. .•.••. . $1.10
LM309K T03 1.10
LM723 14 pin or 105 55

• FETS
40613 1.55
MPFl 02 55
2N3819 .35
2N5451 50
2N5458 50
2N5459 55
2N5485 50

• DARLINGTON
MPSA 13 80
MPSA 14 40
2N5306 50

• SCR
C 106A 5 5
C 106B 65
C 1228 85

Add i5 ~ Sh Ip pin g. Add $1.0010' ora..rs und ... SIO. OO. Out 01 U.S .A.. M ex /co or Ca nad a add 1 5 ~ shipplnil and cer tl f/ ed ch ..ck Or mone )' orde r In
U.S . F ...nd~ A2 Loole lor u. at Miami Ha mbo r....



5 D SALESCOI1fiII!I9 p
... .......--- ~

• • • AN EMPlI'tE IND. CO.

1'.0. lOll • •• DAlLU. TEXAS rua
ORDER BY PHONE CALL TOLL FREE 1-800-527·3460 S2

,

EXPANDO RAM KIT
S.D. ALES_~EW

8K FOR $151 .00 EXPANDABLE EPROM BOARD
ItH ERFACE CA PABILITY 16K or 32K EPROM 549.95 w/oul EPROM

32K FOR $475.00

~~
Cont'OI. __ WIG __ !t>-

Allows you to use either 2708's for 16K of
~ ...".... ~ -MEMORYCAfI'4CIn'

.,_.
Eprom or 2716' s tor 32K of Eprom.

"'EMORY AOORE$$IotG ... f'OIo'Y£R ReQUIREM ENTS
K IT FEATU RES:MEMOATWl'lITE

~ ~
• 8VOC.coMA DC

PfIIOTECTION . ' 8VOC «XlMA OC
All address l ines & data l ines buffered .eK, 'IIK. 2.K. 32K ....1o- _'8VDC:IOM" IX: 1.

101< M .... "~ wil" 8K ......a-

\\i\t~ ;
on-:.:3',I.,1on II P'O"iO- 2. Quality pl ated through P.C. Board , in-

_ ie• • »<1 Pf018Cloon, Utili."," . ,t . c.. 11""11'~l rel,eoh
D1P.w,td'IeI. PC_doomeo II P'O.lded "'ilfl no " " ll I t.,.. eluding solder mask and si lk screen.
....If> _"Of 3ZI<_MIon. Of Cl'l'" rtNli"ll ,.,qul, od,

3. Selectable walt s lates .Or........... ::t.-'od MEMORY ACCESSTIME"'...... to'__ lIIII~, lU,,-, 4. On board regulati on provided.Momory o,de 1-.11 _
Buy on SlOO~'blt 11K ....~___"'-_ -.:110 .............. "" 5. All sockets provided w fboard .
:I2K",",- "" 11K l1li _ OJII"'" br.......,., pu'''' ". ........... dill" ""'" so. W E CA N SUPPLY 450ns 2708' s AT $11 .95s.o.' AI • 0__ 11'_ - I.l»I< l1li ... __ ... "- tIulll .... "" -.,
PfIlCl:5START .0.1 1151. FOl'IeK RAM ~lT W HEN PURCHASED WITH BOA RD.

Add 111)8.00 tor_n "'<l,'_eK 111m

Z-80 CPU BOARD KIT - $139. 8K LOW POWER RAM - $159.95 4K LOW POWER RAM KIT
CHECK THE AOV,",NCEO FEATURES OF OUR z-ao Fully___ ,..,0lIl

Fully EluIl.OIII _ "" _d rilg.....0111 _CPU 1lO.ol1llD; E....,., MI of 1511 _"""_. IICJllOA f\Iat • _I•. ____

!IJi-- r """ , _ ............, • ..."... 5VDC_ ,"100 e... ~oDIe. _
__ __"'" "lIllIIng

~ __ 21U12_I_RAMS _
_ " ,,_",- "" .. W, 1lIIIIe. .... .,.... _l1li0lIl __ IIMiO 21l.02«1th1 .. .., $<:I<:loOI.~ """ ... IC• . 0uII1\Y....... " ... -... _ ...n.~ ....... _ NWI IulIy ~.:I ... -., "'QUIM. p1MOIII""-,,PC_d '_1'0 """__. .._ 2MHl ....WHZ_M.........or,-......- .:I. QUIIIty- pIM«I Il'IrOuQh PC ZlOnoRAW_......_ pIalOlll IhtougtI PC -.:I: """" pi" __ 11'_ boIr<l. _...,.ng_ ....... , a -tor ... 'C·I. •_ l ID..,,. tor Z--«lA ""p _ .._ _. <lip ..,_ tor _

The Whole Works· $79.95'MHZ_"lIO", Z- lOcI\lJI-.lIII"'- -131.• -~

MUSICAL HORN Jumbo LED Car Clock Kit . DIGITAL LED READOUT
ar.. I....... """"......itn ..", _it . Addl'_ ,..... _ •.llS FEATUIllES:

l~~I}"
THERMOMETER - $29.95_ .SpoIcoIIII I...... I · I.~. ~I""'"",,__: - A. Ilown\IIII """'110 .5 it1<:Il LEO_".

0 . .. _ E,. of T_ (JrlW .... -y_O>ooM • MOSTEK _ 502!JO - s.- _ ....p
~~ ~o.nctr - """"r. o.n. - _ "-'1" _ ::?:..._ Song _ c . (Jrl _d "'_ ErYIlIlI__ ~:.. _ .............. . _ liZ" ~ ...1.,.

~
"'-' '"'_ - _ on So.r\dIly - ,..._ of r._ - 0 , IZ ... Z4__~_.

~ """''''' "" T___ """"" _ Bri<lgl_ E. Pwt.cI ........ _ . __. •. "" ~
~$ol_ . lOlJl ""O!"chor CMOS

Illl_K_ F. PC _<1_"1 """"~ _11tlC.
MO COOl" ' • . ~I' otIl;I_ l1li, _
..., r-II~ ....: AC ~... _<I

CAR&8OATKIT HOME KIT SlMcI" 0""0" ........ OF""" - 11.00 $16.95 __ IUWly 1...1"-. (),'.w' F.
"'.fl 1211.1O e-SJ.OO AC XFMR _ 11 !>O

6 DIGIT ALARM CLOCK KIT
5 Digit Countdown Ulillty .~~ 6 Digit General Purpose or

Darkroom Timer Kit f~ Computer Timer Kit - $29.95
FealLx~ : Utronix dual 1/2" displays, Mostek _ ....:~ LED 1IZ" "'"PI'J'S .......

_. ""'" .1 _ . ... !Ill "'"' . /
"'_~..~D''' ··_'_~50250 super dock d'liP. single I.e. segment !IIl._ !oA.llSV,RiIl'J'_1O ' 5OJlI7"""'.<liIII>I"Y'Ilr_,_uPlo ::-:: .

(\river , SCR digit drtvera. K it Inch,ldes all ne- oomroI~_ 0I>0r•• "" "!!Y \;,. 58mi....... !l8.IIll_wjInCf'Jll........ -
...." port• (exeepl -, Xfmr optional. AC.D~ ... t..lutI'IOIIl 011 lor 101l1li I roI""'1 1100 .....-.:l _ IItY. _ ... "" ' •
Elim inate the hassle. ".-.- ""'lit _Ing. All •• "' $44.95

l'!jV At ... l :rv- DC ,""""y, All 1-...., , -'
r-1I1""'_, I*'1l lncl _ , Special _~n ... 1315.

AC XFMR - SUO CaM S3.50 SlMcI.. _lQn.,.. 13,15.

Bowm.r 4 OIgll LED Readout Array NEW COMPETITION CHESS TIME KIT Low Cost Cassette I ;
Full Yz " L1tronh; Jumbo Dual WITH TWO INDEPENDENT FIVE DIGIT olI'g'Jot

Dig it lEO Oiaplays 1f2" LED DISPLAYS Interface Kit .... , II;, - -
4 J UMBO .50" DIGITS ON ONE STICK' n..11........ r...- .... ~ $14.95
W ITH COLONS & AM/PM INDICATOR "",,,",_lly ... ~. ;

$3.95 no. Ii..... '*" I;IiI MIl 10 !Ill .' ,." •
F......., K.C. 11_<1 2100 '1200 HZ. J(XI 8&cI. TTl. 1/0min.-50 h..,,,<1.., 0.' $7995 "DL 722- C.C. DL 728 - C.C. I"'....... . . KII i""l"",," all • <:ompalibj•. ~_loop.ZZpj~COtINClor.F__1al lIM.

OL 721 8 C .A. DL 727 · C.A. -..ry parll_"'~' Complete Kit . 1. mlcropr..,...... ,IO POrtI"'" from .......I."pe ''''''' ,* ,,., $1.29 ,,.eli.. ""IIIXIgf.;~"", 11'.16

MICROPROCESSOR,...,,,- , .- CHIPSRAM'S
._.

~--OW ITa. ,....~"'"" ""'''AO<_ 'IT TYI'l! C 1 ..• .. . 1OIl -.- - 1212 - IJO...... ,~

~--
' -O. zMIC.

-~ ~-, - '""'" - ... ><; "fl21lll1· 500HS ."..~ ' .!iK00fI0I O<~ ......-,TT _w,_ - 121. - P.l.C
-~

82"11 - -. 1_ _ 'flZ'lLll1·~S al15.ll!I "",." ..... .... -- ... -~2110 _ oK ". _.....,., ..It' "," IZZO _ Oo<k Goo'l 'fl
" Q1 A_~ 81 ... .00 Il226 _ I~"" _ 'fl.. .. • PIO I", Z_1lll , ,. ' • .llSll03 _ 1K • • • • • •...K.n5-1IK '~. 05 CTC '''' Z_1lll . ,. ' • .115
1" 200· ~ . 'fl 1!226 Syo . Coo,,,,,... . ••1Z5'l'rog oornm. ,~_ _ " fl.- 12551'rog III'P· ....._ ,,~

-~ -~ ._- -- _co·._
~-- 8S2O D.III uro. Aoc.- , ~

CPU'S -~- .- .. ..... '..... ... .......-" - - - IU) D.III~ Do ,~00 _0_ 0\11
~-- ... ,..-" ... -... ...- _.- ,_.--

25' J co- Goo'l , ~

-~-
._- --- -~Z-IO_ .......... U -- I8JI 0uM... Ar<w '00..". '/t, ,,'.' ,m, --Z____.......... n _.' 14U;'''' _lIa_ 00.,.

lICWA CPlJa BIT 11.llS anI·"", T.~$lal._"
,.

I!CQl CPIJ 8BIT, •• • • • • • • '_I1.... Mz3Z . . '-~
l~ 1BOlll UIIII1 .. 3llS

-,~--"- ......' IC . u.c- . _1111001

PROMS ",,",..--. "'0 '"
~~- - , lIIIC CU ....r. p.c.lUoDOIODU--- 0.-__ .. TTI.__", .- .- ><;- ... - ,....."_.

11!llA · 1K·1 5uo J .. ... '01)5 - -.--- _.- --- --- - 0\11" " " Z-80 PROGRAMMINGZ1OI -IK_·_ ". - -- -_...- _.-.... -_.- _ ..... , Of.

• • - ..._...- ,_.,.
_.~

' fl ...._- _l.IO__ _.• --- ---- --~ MANUAL-- --1lllI'2i_I K .. 2~ --- --- ....._.-....... .,....
Z11*l11lK "'lI""I""_ •• ",O.D _• ..It,.• • • • .... ... • • IN DEPTH DETAIL OF
COUNTER CHIPS MICRO·DIP $1 .95 JOY STICKS THEZ-80 CPU
......5OJl».0i0g<t .._1I.... . . all!l "'l:" '.,....'• __ ....... ZIOO FOUR 100 K-,MS lTu oo.. D MICRO-COMPUTER
...f<!o02!\O ....."'_ •• ><;Q-",• ThoI __ICl'1 $rnIII_ POTS ...........
"'K~ .....m...p . ,. 1S_JOP'

Cio<t.l BCD 0uII-I...un. .-... .... -.p c._ S.D. Sal" Special.....-.IloQiI ..,,_ _ 12." ... _ IPC_ Ideal for :~
..... TV_,

1oIt<5lXlO' . 091_ • fl ZllXIllZG IlCD 1·2-4-3 electronic y "'-' '.. S9.95MK5llZ'I • e- <hr oIl ·.- ,.
ZllXIIZG IlCD 1·2-4-1• -- games $3.95 •

- cnccee $1. Free Merchand ise From Asterisk Items on each $15 order !
CALL " YOUR IIANKAMER· Tun Reslde"ll Coil CoII""I:

"t:erJHS tJll(f
NO COD',. TEXAS RESI DENTS ADD

ICAR D (VISA) O. MASTER 214/271-0022 - 60 5'll. SA LES TAX, ADO 5"" OF ORDER
FOR POSTAGE e HANDLI NG . OR·CHARGE ORDER IN ON OU R

1-600-527-3460 OER$ UNDER $10. ADO 75c HAND-CONTINENTA L TOLL F REE ,MiJHe(f BIld: VlIllrllHleetWATTS LINE: L1NG.FOREIGN ORDERS - U. S.
OEA LER INQUI RIES INVl TE OI FUNOS ON L YI
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The New Sigma XR3000D
Linear Amplifier
Com are!

HOLIDAY SALE

Features :
Custom computer grade commercial components. capacitors . and lube sockets
manufactured especially for high power use-heavy duty 10Kw silver plaled ceramic
band switches ' Silver plated copper tubing lank coil , Huge 4" easy to read
meiers-measure plate current, high vonace. grid current . and relative RF cut
cut - Continuous duty power supply built in • State of the art zener diode standby and
operating bias provides reduced idling current and greater output efficiency ' Built in
hum free DC heavy duty antenna change-over relays ' ACinput 11 OV or 220V AG.
50-60Hz · Tuned input circuits ' ALe·rear panel connections for Ale output to ex
citer and lor relay control , Double internal shielding 01 all RF enclosures " Heavy
duty chaSSIS and cabinet construction and much , much mere.

$699
2 o.y "'" $t>opmenl""vwt-. in U.S
" "1>0'1 10 " ..ponI35
Alilk••nd H.w. i, ShgMIy H,gM'

" Full band coverage 160-10 meters including mars .
• 2000 watts P.E ,P. SSBinput. lOOOwans inputcontlnuous

duty , CW, srrv & SSTV.
• Two Eimac 3·500ZconseNatively rated unars .
• All mater HV and other ctrcurt components mounted on

single G- l0 glass plug in board. Have a service problem?
(Very unlikely) Just unplug board and send to us .

• Heavy duty commerc ial gradeQuality and construction sec
ond to no other unit at any price '

• Weight: 90 lbs. Size: 9"" (h) _16" (w) _ 1 5~4" (d),

HOLIDAY INTRODUCTORY SPECIAL!
New! Sigma Model AF250L
Deviation/Modulation Meier
fully Cenit!Ull.Jor Comm'rcial UN
Features :

HOLIDAY SALE

$169
E~I""""V I I. bI. 1oclI' (lfC,II.lo< 10< ••.., m...u"m.n, of HF. VHF, . nd UHFbendl
employ'ng ""liIt l '''' I......ck 10 inl u" U I"....,'Vh,gh "tb,litV. Elly lo <••d. ..xu" lt
Ii..... tc:lIl• • DVtc1 o"!"-.it -SM' ..-..........t eapebility.

Specifications: \1."..
frequency: 1.8MHl·520MHlI3 range select (A, B, C. EXT), A range 26 ,5 MHl·40MHl. B range 48MHl -60MHl. Crange: 140MHl-156MHl,
EXT. range: 1.8MHZ·520MHl (Need Signal Generator) ' Generous werances-rrcut level (1) Through type input level' IW-200W (RFInpUt Ter
minal) (2) Direct input level : More than 80db l500hm impedance ' Amplitude modulation degree : 0·100% ' Frequency devancn.
0-20KHZ " Accuracy: +/-3% of full scale " Intermediate frequency : 10.7MHZ " Local input frequency (EXT Range) ' Measuring frequency
+1-10.7MHZ· RFAttenuatcr. 0-60db variable " Audio Signal OSCillator: (tl AudiOPreouencv -c-t ,OOOHl (1KHZ), (2l Output level-More than lV
RMS ' Power Source: ACl J7V . Dimensions: H·51/t" (140mm), W-\Olfl ' 260mm). D-m" (184mm) " Weight' 7 Ibs .

, . . . .. ".

fM SC·' ..._ ....
" 0" fM tM _ 7-100
__ • !oI t ...
.... '•••d tlll ·7"OOA.
• Full K tn 1_6."" 14 7
MH, conMCUI... ". 0" 1
M H.. 0" tn¥ MH. ""lI'
• Setn ..~ I MIo;<l2

001 ""'_I •
Con"o•• Scanl HolO .
LMetVo.Ity. llOO .....
_ ""' _l
_ .... 1 M Swnpt.....,101_FMSC-l reg 6169 - t99

7400 Sotnntr . ..... '1" ,11 11

SPECIAL SCANNER SALE

~D~
@@@~@@

f OIil .. EPrlWOOO TIII ·74OO'"
Ct, F'WIl SCI'.. 2fJ1JoN·
2(1(1(M1 F."'I Aone. 35
150 MIo;.. Pi.... do "'"

~ oonl..... t"- AF2CIOO _ I"
" ", _"'8 _

p..c _ .IIF2000 .. ...__-"Y .-_

prol . ..,on . ' lIl y
....._ 0.- ..
-.. _ !he "'"'" SoN
rlwt . 2 113"ldl

SIGMA Rf·2000 SWR & POWER METtR

$29

FMlP·l T_ '_P _.. _ 159
FMlP_, Tauer. , _ 1'.. -.. 10 1rI.. _

Provr bIt M-V 699
FMTO· l "' Call o.c_ tor UN _h

t nd Prog by M¥
l ou c h T_ P-.:l 57!;

SC-I 2.A. "'\ldot>.. l _ e""""" Otcodtr16'
FJr.!SC-1 SClnr=-Rtndoom""" Rt"ll' . 199
M.tJl S-CAP~_ "" . My f .

A $p.IoI 1I2
fMOf · l 0Il_ 0.:-- I.e . 2 Eo .

__ erv.taIo " ,."' 110

lIKokJ SPECIAL SALE
Fill 1.. Aceen orin

f MOf ·2 '1 MH. 0ffMt~_ .." IN<>
Cryot 10 SWI II 0

fl,l'f [ · ! Sub _ _ T_I100 H._
......~_'7-203 H., 115

Owt=". __ 1[ , Ii
F'" 201511 '" 1.._

f Mps·411 Rtg~","' 14J; PS..••....•• • tt
FMM C· I MotIQClhont w"h8 ..," ·,n

Touch T...... P-.:l ... .. " ..•.•. 149
M"'II S ·CAp· Opt,,,,, M . M ¥ Fraq"",,"ty.

An¥ Spl,t ... .•. ....... . . ..••• . • ,
fMAT. \ \'\ W... Pon_ " tor

_,_0" _ .. 57 ..
E.." OC Cold " PI"ll U 50
s.n- -... 00
_oAll 8<_" 1[ " '" _. ."00

Standard-New 2 Meier
FM Transceivers
Mode l SRC 146A Special Sale

SI'IC 1t6ol. SJu
• _1. lol 9ol .nd 901 9d HC
USA 2 Dttu .~~ Charll"" $A 7
PT3f>4 4 l eathet cast Sl2
AT19A"bb~,Ant ao~Wh'p $10
NH,~S $30

lIeq $413

NEW!! ! Touch Tone pad ~$289
comp letely wired and
ready 10 plug ,"-$69.00

NEWI6 METER
FM50-10SXRII

NEW COE HAIIl III ROTATORS
Re9· S1 59.iS_S125

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W. 129th Terrace , Miami . Florida 33176 iii I
COURTEOUS PERSONAL SERVICE- SAMEDAY SHIPMENT· Prices sutuect to change Without notice . ==
Telephone: (305) 233·3631· Telex 51 -5628" StOrt Hours: 10·5 Mon.-Fri . A2l _ '

-.- - , " "•••.. ". · · "u

A!las 210X-215X ilnd 350·Xl__""0< ....,_---"".....
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IIKDK
Does Your Unit Cover The New
Sub-band 144.6 - 146.6 MHz7
Tho FM2016R Do... PLUS MARS·CAPI"

All Solid State· CM OS PLL digitel synthesized - No Crystels to Buyl 5KHz steps 
144 - 149 MHz·LED digital readout PLUS MARS-CAP.'

NEW!
THE FUTURE NOW!

FM2015R

.5 MHz Band Coverage - 1000 Channels (instead ofthe usual2MHzto 4MHz-400
to 800 Channels) • 4 CHANNEL RAM IC MEMORY WITH SCANNING.
MULTIPLE FREQUENCY OFFSETS. ELECTRONIC AUTO TUNING· TRANSMIT
AND RECEIVE . INTERNA L MULTIPURPOSE TONE OSCILLATOR. RIT •
DISCRIMINATOR METER ·15 Watts Output- Unequaled Receiver Sensitivity and
Selectivity - 15 POLE FILTER, MONOLITHIC CRYSTAL FILTER AND
AUTOMATIC TUNED RECEIVER FRONT END, COMPAREI. Superb Engineering
and Superior Commercial Avionics Grade Quality and Construction Second to
None at ANY PRICE.

INTRODUCTORY
PRICE

R""u~ted AC/PS
Model FMPS-4R • , • • 49,00

~
._ . l--

.¥

• FREQUENC Y RANGE: Rece ive lind Trllnsmit: 144.00to 148.995
MHz, 5Khz steps (1000 channels) INCLUDING NEW BAND 144.5
145.5MHz ~ MARS-CAP.·

e LEO DIGITAL READOUT,
• 4 CHA N N EL RAM SCANNER W ITH IC MEMOR Y: Program any 4

frequencies and reprogra m lit any time using the from panal
controls-scan all or part of the memory·search for occupied (closed)
eeenoet or vacant (open) ene nnets . Il'ltemal Ni-Cad included to retain
m amory (no diode maUix to w ire or change/.

e MULTIPLE FREQUENCY OFFS ETS : Three positions A.B,C,
provided for installation of optional crystals: EXAMPLE - 1 MHz
offset, Duplex Freq uency Offset Built in . 600 Kh z PLUS or M INUS 5
KHz steps, plus simplex, any frequency,

e INTERNAL MULTIPURPOSE TON E OS CILLATOR BUILT IN.
1750Hz tone burst for "whistle on operation " and sub-audible tone
operation possible by simply adding a Cllp8citor ecross the te rm inals
provided. Internal 2 positiOI'l switch for automatic and menua!
cperencn, ton e burst or sub audible tona PL - adjustable 5O·203Hz
(100 Hz provided ).

• AIRCRAFT TYPE FREQUENCY SELECTOR : Larga and small
coaxially mounted knobS select 100KHz and 10KHz Sleps
respect ively. Swi tches c lick·stopped wilh a home position faci litate
frequency ch ang il'lg without I'lBed to view LED's while driving and
provides the sightless amateur with full Braille d ial as standard
equipment.

• FULL AUTOMATIC TUNING OF RECEIVER FR ONT END AND
TRA NS M ITTER C IRCUITS: DC output of PLl fed tovara C'lordiodes
in all front end RF tuned circuits provides full sensitivity and
optimum intermodu lation rejection over me ent ire band. APC(AUTO
POWER CONTROll - Keeps RF output conSlant from band edge to
baM edge. NO OTHER AM ATEUR UNIT AT ANY PRICE ha s these

FMMC·' Mic...·
~ wnto Built-In
Touch T..... P.<I.
• New l Auto K.~ · up

• LED ir>dical<>r
• AdJ' le...l,nd to,,"

balanc.
• only 3 -3/ 4" .2"

' 4 900

l aature s which are found in only the most SOjJhislicated and
expensive atrcraft al'ld ccrnmercrer t ransceivers.

• TRUE FM: Not phase m odulat ion - for superb emphesi zed hi-f i audio
quality seco nd 10 none,

• RIT CONTROL: Used to improve cla rity when contact ing stat ions
w ith off f requancy ca rrier,

• MONITOR LAMPS: 2 LEO's on f ront pane l indicata (1) incoming
signal -channel busy, and 12) Transmit .

• FULLY REGULATED INTEGRA L POWER SUPPLY: Operating
voltaga lor all 9Y circu its independently regula ted. Massive
Commercial Hash Filter.

• MODULAR COMMERCIAL GRADE CONSTRUCTION: 6
Unitized mccutee eliminate stray coupling and fac ilitate aese of
ma inlenance .

e A CCESSORY SOCKET: Fully wired for touch tone, phone pa tch,
end other eeeesscnee. Inte rn al switch connects receiver output to
inte rr'lal speakar w hel'l connector is not in use.

• MULTI ·PURPOSE METER : Triple Function Meter Provides
Discriminator M eter, " S" Rlladil'lg on rece ive and Power Out on
Transmit .

• RECEIVE : a ener than .25uv sensitivity, 15 POLE FILTER as well as
monolithic crystal filtar and A UTOMATIC TUNED LC ci rcuits provide
superior skirt select ivity · COM PA REI

• HIGH/LOW POWER OUTPUT: 15 wans and 1 w an, switch
selected. Low powar may be adjusted anywhere bel w een 1 and 15
w atts. FullV pro{ected·short or open SWR.

• OTH ER FEA TU RES: Dynamic M icrophone built in speaker, mobi le
mount, exte rnal 5 pin accessory jack, speaker jack, and much, much
more. Si za 2'h x 7 x7'h . All cords, plugs. fuses. microphone hanger,
etc. incl uded. Weight 5 res.

Manu factured by one of the world's most distinguished A vion ics menutecturers, Kyolcuto Denshi Keishe, Ltd.
First in the world with an all solid stete 2 meter FM trensceiver.

AMATEUR-WHOLESALE ELECTRONICS
DEALER INQUIRIES INVITED.8817 S.W. 129th Terrace. Miami. Florida 33176

Telephone (3061233-3631. Telex: 61-6628
U.S. DISTRIBUTOR

R"'lI_" ...... .......,. c _ .
_ . " I~.._<I. e.~ t ..-..............,.M_.
(1 111 7&1 ·3311
h ot , S . f>l d c""'""u.............. . l..e.
e- J ,
IZ0 1) S1._3OO3

PLEASE ORDER FROM YOUR LOCAL M;_ot, Un_'" s_
Colum.... . , 0"'"'

DEALER OR DIRECT IF UNAVAILABLE, (8 1. I ZZI ·ZU 8
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'38.50
plus $1.50 sth
NY res. add tax

Electronics, Inc.
1106 Rand Bldg.
Buffalo NY 14203 T18
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Dealer inquiries invited
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NEWIN At LANtA.'
COME b~ or CALL ....

~ /,\ , w-M SvY
I

3 -._
1:- PH' 404 ·870.,.,3,

MA:>TfJ.. CIlMOL AlIt VJlII A"'.pl ed

Features: CMOS Electronic Keyer
• State-of-t he-art CMOS ci rcuitry
• Self comp leti ng dots and dashes
_ Dot and dash memory
etem btc keying with any squeeze paddle
- S-50 WPM
_ Speed, volume, tone contro ls, side ton e and spea ker
_ Low curren t drain CMQS-ba ttery operation
_ Deluxe quarter-inch jacks for keying and output
_ Handsome eggshell wh ite base - woodgra in top
_ Compact and por table - 1-7/8 x 4·1 /4 x 6 ·1 /4
_ Grid b lock key ing
- Wired a nd tested - fully guarantee d - less battery

4! 2 AI'I'Il Olo l' C:.el•• N.Ii: .

ATlANTA. C<O RCIA
30324

Mo9Le~

LARSEN
s.o.e.
'.0'90'10
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$ Enclo sed 0 Cash 0 Check 0 M.D.
Bill: 0 American Ex press 0 Ban kAmericard

o Master Charge Exp iration date

Address, _

City State Zip _

73 MAGAZINE LIBRARY SHELF BOXES
Peterborough NH 03458

or call To ll Free (SOD) 258-5473
NH & Evenings (800) 251 -6771 73/1na

Add SI .OO shipping & handling charge for each o rde r.

13 MalJ<lzine. as thick as it is, is more like a flo ppy when it
comes to standing o n the bookshelf. Enter the new 73 Magazine
Library She lf Boxes , sturdy co rrugated cardboard boxes which
wil l hold yOUI magazines on the shelf and kee p them from
flopping around.

Yes, we know all about binders ... we have them too ...
and ~ sell them, but binders are a drag when you want one
co py of a magazi ne . And they cost like sin (which costs plen ty).

J ust to be rotten (a talent we are trying to develop, but
which comes hard), we have self-sticking labe ls for the boxes,
not only for 73 Mag.izin.,. but also for Kilobaud ... a nd for
Personal Comp u tin g, Radio EJeclrOnics, Popw.u Electronics,
Interface Age, and ... yep ... By te. Heh, heh! Just ask (or
whatever st ickers you want and we'Il throw 'em in with yo ur
box order. Hams may want our labels for CQ, QST or Ham
Radio, if they get any of those magazines. This is a way you can
buy one set of matching boxes and line 'em up on your shelf . ..
looks very nice thai way.

The boxes are a white color and are particularly resistant
to dirt, a real plus for white boxes. There's some kind of funny
plastic fini sh on 'em.

You'll probably do like most people who have tried these
so far and order one or two for starters then get a co uple
dozen. The postage on these is the killer so one box costs
S2.00 postpaid and SI.50 fo r each additional box, 7 for SIO.

Unless the magazine gets a whole 101 fatter than it is right
now these boxes should hold a fuU year of 73 .• . or Kilobaud.

One side is cut low to permit you to see the binding of
the magazine . . . and note tha t we are now printing the
information on the top part of the binding so it will show in
these boxes. You ca n put the boxes on your shelves with the
bindings showing or with j ust the white board showing, there are
little marks to help you center your labels on either side .

Your magazine library is yow prime reference, so keep it
handy and keep it neat with these strong library she lf boxes.

Sign ature' _

Name _

Send me boxes for 73 Magazine Shelf Storage at
$2.00 for the first box and $1.50 for each additional
box , or 7 for $10· . Include the fo llowing labels:

what do you
give the man
who has
everything?

o box
to put it in.
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Signature ('"Bill mes" & charges) _

Carda '---...l---'---'-----'_ L-...l--'----'-----'_ L-.L--'----'-----'----'_ L-...l---J
Exp. Date _

SAVE M E $9.00 IN 19781 Sign me 111) for 73 J\la~azine .

I'm enclosing $ 15.00 for one year.* 0 Check 0 Cash 0 l\lone y Order

o Bill m e $15.00. I've signed below.

Bill: 0 MU8ter Cha~e 0 BAC/ VISA 0 American Express

How? By subscribing
to 73 Magazine. That's right,

by subscribing you save $9.00 over the single

issue price and you won't miss a single issue of the
Biggest and Best Amateur Radio magazine there is! Would
you believe over 425 articles in 1977? Articles on
construction projects , theory, antennas , test gear,
gadgets, microcomputers and more! That's less than
3% cents per article! And in all those articles, there's
probably one that will save you tens or even hundreds of
dollars in costly mistakes - now that's being thrifty!

- Namc _

Addres... _

Ci ty _

Sta te Zip _

*US & Canada o nly. Please send for fo reign rates.
Send to 73 Magazine. Pet erborough NH 0 34 58. or have your credit card handy & call our toll free ~

subscrip tion number 1-(800)-258-5473. Offer ex pires in 60 days. 73/1/78-- --
218



. . . . And binders for your 73 Magazines are the first class way to go.
Your back issues of 73 are your very best encyclopedia of electron ics and you don't want to

take any chances on losing any of them. If you put them into t he handsome 73 Binders you'll
have your copies when you want them ... and all together with that yearly index in the
December issue. Why is it that the article you need the most is always in a missing issue? Let 's see
. .. did Charlie borrow it or did it get lost when we cleaned up last year? Get a binder .. . only $6
in red wit h go ld lettering. Two for $1.

For a little bit extra
YOU CAN go first class ,

•

Use the order card in the back of the magazine or itemize
your o rde r on a separate paper & mail to;

73 Magazine Binders
Peterborough NH 03458

Be su re to include check or de tailed credit card tnfor
merton. Add $1.00 shipping & handling charge for each
order.

'"Ie

Here in this fourth volume o f the 73 TE ST
EQUIPMEN T LIBRARY are 4 2 home construe
t ion pro jects for bu ilding test eq uipme nt to
work wit h your ham stat ion and in servicing
d igital equipment . Counters, scalers, frequency
standard , synthesizers, log ic pro bes . .. JUST
ABOUT EVERYTH ING you need and can
build with ICs. tc TEST EQUIPMENT ••• $4.95 *

Use the order card in the back of the magazine or itemize your order on a separate piece

of paper and mall 100 73 Radio Bookshop, Peterborough NH 03458

Be sure to include check or deriliff!d credir card iflforma rion. -Add $1.00 shipping and handling charge
for each order.
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• NOVICE STUDY GU IDE - Here is a completely new study gUIde and reference book for the potential ham . This is net II quest ion/answer
memorizati on co urse. Electronic and radio fundamentals are presented and ex plained in an easy-to-understand fas hion, p reparing the
beginner for the Novice exam. Includes the la test FCC am ateu r regula tions, as we ll as application forms . Easily t he best path in t o the
e KCiting world of ham redfc ! $4.95.-
• G EN ERA L CLASS STU DY G UIDE - A com plete theory course for the prospective General or Technician. This re ference explai ns
t ra ns isto r, am plifier, and ge neral radio theory , while preparing the Novice for t he " b ig" t ic ke t. Aft e r gett ing your ticke t . you' ll use th is
guide agai n and again as a" e lectron ic reference sou rce. Not a question/answer gui de that becomes da ted w hen the FCC updates t he amateur
exams. S5.95. ·
• ADVANCED C LASS ST U DY GUIDE - Ready to upgrade you r lice"se7 To prevent re taki"g the FCC theory exam. you need the 73
Advanced theory guide. SS B, antenna t heory , transmitters, and electronic measuring techniques are covered in detail in this easv -to-touow
study guide. Special modes and techniques, such as RTTY, are also trea ted . A" engineeri ng degree is not necessary t o master Advanced
theory - try t his book before visiting tbe examiner's office ! $3.95.·
• EXTRA CLASS LICENSE ST U DY GU ID E - Before going for your 1 x 2 call , it pays to be a maste r of the Extra c lass etectronic theory .
This st udy guide is the logical ex tension o f t he 73 theory course. All tne theory necessary to pass the exam is presented. Antennas,
t ran sm issio n lines, swr are discussed , as well as noise. prop agation ,and spec ial ized com m uni cation technique s. Th is boo k is not a dassroom
lec t ure or memoriza tion guide, but ra ther a logical presentation of the material that must be underttood before attempting the Extra exam.
Save younelf a return trip t o the FCC and try the 73 method firstl $5.95.·

you fo r t he rest o f your life! Can you afford t o take your Novi ce exam w ithout first hstem"9 to your tapes? ••

••

•

• • •

•novice
theory

tapes
Startling Learning Breakthrough

You 'll be astounded at how really sim ple the t heory is when yo u hear it e xpla ined o n these tapes . Three
t apes of t heory and one of questi()I'ls and answers from tne latest Ncvtce e Kams give you the edge you need t o
b reeze t hrough your e xam .

73 is interested in helping get m o re amateurs, so we're giving you the complete set o f our tapes for t he
irlcre<:! ibl y low ~ r ice 0 1 ONL Y $1 5 .9 5 .·

Scientists haw prawn t ha t you learn fas tet" by list ening than by read ing because you can p lay II casse tte
t ape over lI"d over in yo ur spare t ime - even while you ' re dr ivingl You ge t m ore and more info eac h time
you hear it .

You can 't p rogress without so lid fundamental s. These four hour -long t ape s give you all the ba sics you 'll
need t o pass the Novice exam easi ly . You 'll nave an understand i"g of tile besics wh ich w ill be inva luable to

NEW CODE SYSTEM - Four Speeds AvailableFOUR TAPES for $15.95
$4.95 EACH

5 WPM This is the beg in
ning teoe lor people who do
not kn ow the code at aU . "
tekes t he m through the 26
lett..., 10 numbers end nec
eS'lllr y pu nclua ti on. complete
with practic....... '1' I tep of ' he
way using the ne_t blitz
l ee chIng techniqu. , . It IS

almost mi.aculous! In one
hour meny peopl. _ includ,ng
kids 01 t en - are able to
mas,er the code. The ease 01
lea.ning gives co nl idence t o
beginner s wh o m ,ght o th er 
w ise dr op OUI .

6+ WPM Th is IS the ~ r acl'c"
tape lor the Novice and Tech 
nician Iic.nses. It il made up
of one solid hour of code, sent
a t t he offi c ia l FCC standard
(no Olher ta pe we ·ve hea,d
uses th.se s tanda 'ds, SO many
peopl" lIunk th" code when
they a re su dderlly - under
~res s.... e _ fa ced ...... th cha.ac
t .... s s.nt at 13 wpm and
sp aced 10' 5 """mI. This tape
is not m.mor ilab le. unl ike Ihe
lany 5 wpm taP. , since t he
code groups are enlirely ren o
dom charllc, e rs l ent in groups
of f ,ve. PraCl ice Ihis o ne dur 
ing IU rlch. wh ile in Ih. car.

any whe.e, and yo u' lI be more
than prepere d f o< th e easy
FCC e xam.

1 3+ WPM Code groups
again , at a brisk 13 per so y ou
will be at e~lSe when yo u Si t
down in fr om of the " ..Iy
eyed gove. nment ,"spector
a nd he startl p nd ,"g you pla,n
la nguagoe et Orlly 13 per. You
n••d this e xtra margin t o 0""' 
come the panic which is uni
" ersa l in Ihe test s itua t io ns.
When you'"e sp ent yo ur
money and time to take the
test YO U' II thank heavens you
had this ba ck-breaking t epe.

20+ WPM Code is what
~ts you w hen you go lor the
Extre ClelS license. It is so
emberrass,"!! 10 pan,c cvt JUSI
because yo u d idn't p.ep are
y o ur se ll w it h th il ta~e .

Though th'l il onl y o n" word
lalter. the cOde groups ere so
di ffi cult t hat you 'lI almost la ll
a","p cop ying t he FCC stuff
by companIOn. lkers ,epor!
that they ca n' t believe how
easy 20 per , .ally is with thi l
/anlan ic One hour taoe , No
one who Can copy thele tapes
can possibly fai l t he FCC lest.
Rem ove all lear of the code
fo, ,,ve. w,lh these tapel ,

O NLY 4 fo r $15.951· 73 is in the publishing business, not tapes. so thesa are priced much lower t han anyone e1H could sell them. Have
you ever seen one hour cassettes for u nder $6? F Of 1st class m ail add 25d per tape Ofdered.
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BOOK BOXES
$2.00 eec h "

2/$3.00· . 8 / $ 10.00·

Only $8.95 for 250
$ 13.95 for 500-

aoo inforr1'llltion is standard form o n bad!. of lit cards. lDOM ES
TIC ORDERS O NLYI Al low 6-8 wM6ls f or d eli....y .

Use the order card in the back of this magazi ne o r itemize your o rder on a separate p iece of paper and mai l t o :
73 Radio Bookshop . Peterborough, NH 03458. Be su re to include check or detai led cred it card info rmat io n.*Add $ 1.00 shipping & handling charge for eech o rder . Note : Price subject to change on books not pu blished by 73 Magazine.

BUMP ER STIC KERS :
R ADIO AMATEURS TALK TO THE WORLD !!
AUTHORIZED V EHI CL E
SuPPORT YOUR LOCAL POLICE

50t! Ne"·; iII'Iy 3 fOl'" $ 1.00·

BIND ERS - Red Binders with gold letteri ng keep your 19 76 &
19 77 73s safe fro m bei ng lost o r damaged. Each binder holds
12 issues. $6.00 ea .•• 2 for $11 .00.·

.-
-RAO:S :"'tt:gft~ !!

TAUt ask me ~lJ!l-- . -.. .. . -- '-

Back Il$lla B und l. l 73 MiI98Zine Classics, issuas containing
hundreds of Irttel. & project$. Great for nostalgil buffs. 20
copies 1111 dlft.entl fOf $ 12 .00.·



- WEATHER SATELLITE HANDBOOK Simple equipment and
methods for getting good p ict u res from the weat her satellite. Antennas,
receivers, monitou, faC$imile vou can build, tracking, automatic control
(you don't even have to be hamel. Or. Taggart WBBDQT $ 4.95.-
- NEW REPEATER ATLA S of t he ENTI RE Wo rld , 150% as big as any
list ever available - near ly 900 m ore repeater s listed . New imp roved
maps that show the locat ion by freque ncy o f every repeater in the
States. Only $1 .95 .·

- VHF ANTENNA HANDBOOK The NEW V HF Antenna Ha ndboo k
de tails t he theory. design and construction of hu nd reds of d iffere nt
VHF and UHF a ntennas ..• A pract ical book wr itten for t he average
amateur who ta kes joy in building, not fu ll o f complex formulas for the
des ign engineer. Packed wit h fabu lous antenna projects you can bu ild.
$4.9 5. •
_THE CHALLENGE OF 160 is the newest book in the 73 technical
library. dedicated to 160 meter o perating.. Si Dunn provides all
necessary info rmalio n to get started o n this unique band. The
aU-important a nten na a nd ground systems are described in delai !. The
introduction con tains inter~ing photos of Stew Perry's (t h e King o f
1601 shack_ This re fere nce is a must for new a nd experienced " T op
Band" o pera tors. Price : $4.9 5.·
- BEHIND THE DIAL b y Bob Grove. G et more fun o ut of shortwave
li$lening w ith this i nter~ i ng guide to receivers, a nten nas. frequencies
and interference. $4.9 5.·
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_73 VE RTI CAL , BEAM AND TRIANGLE ANTENNAS by Edward M.
Noll W3FQJ Describes 73 ditterent anten nas for amateurs . Each desiqn
is t he result of the author's own excerfments: each has actually been
built and air-tested. Includes appendices covering the construction of
noise bridges and antenna line tuners , as well as methods for measur ing
resonan t frequency , veloci ty tecro-, and standing-wave ratios. 160
pages. $5.50.-
_IC Op·AMP COO KBOOK by Walter G. Jung . Covers not only the
ba sic theory o f th e IC op am p in great detail. but also includes over 250
practical c ircu it applications, liberally illustrated . 592 pages, 5~ x B~,

softbound $12.95 .-
_73 DIPOLE AND LONG W IR E ANTENNA S by Edward M. Noll
W3FQJ This is the first collect ion o f virt ually eserv type o f w ire
antenna used by amateurs. Includes dimensions. configurations, and
detailed construction data for 73 different anlenna ty pes. Appendices
describe t he COnstruction o f noise bric\ges , line tuners, and data on
measuring resona nt f requency. velocity factor. and SINf. S5 .50.-
_RF AND DIGITAL TEST EQUIPME NT YOU CAN BUILD Rf burst ,
function, square wave generators, variable length pulse generators 
100 kHz marker, i·f and rf sweep generato~, audio O$C , atlrf signal
injector. 146 MHz synthesizer, d i!lital readouts for counters. several
cou nters. oresceter, micro wavemeter, e tc. 252 pag&S. 5 5.95.-
- SSTV HANDBOOK This excellent book tells all about it , from its
history and basics to the present Stale of the art techniques. Contains
chapte~ on circuits, monitors, cameras, color SSTV, test equipment
and fTUch more. Hardbound $ 7. softbound $ 5.·

-COA X HANDBOOK The world 's only handbook devot ed exclusively
to COO le . feedlines and con nectors. Special price only $1.50. ·
- VOL. I COMPONENT TESTERS ... how to build transistor testers
f81. diode testers 131. tc testers (3). voltmeters and VTVM s 191.
o hm me lers 18 dIfferent kincbl. inducta na 131. capacity 191. a
measurement, crystal checking 161. tempera ture 121. aural meters for
the blind 13) and ell sorlS o f miscellaneous da ta on meters ... using
them. making them more versat ile, making standard s. Inva luable book,
$4.95 .•
- VOl. II AUDIO FREQUENCY TESTERS ... jem packed full o f all
kinds o f audio frequency test equipment. If you're into SSB. ATTY,
SSTV. erc.. this book is a must lor you ... a good book for hi-fi addicts
a nd e)(perimenters toe: $4.95.·
- VOL. III RADIO FREQUENCY TESTERS Rad io frequency waves,
the common denominator of Amateur Radio, Suc h items as SWA.
antenna impedance , line impe da nce , rf outp ut and f ie ld st rengt h;
detai led instructions on testing these items inc ludes sections on signal
generators, crysta l calibrators, grid d ip oscillators, noi se generators,
dum my loads and much more. $4.95.·
-VOl. IV IC TEST EQUIPMENT Become a t roubleshoot ing w iza rd.
All you need to know abou t pu lse, audio and sync gener ators,
frequency cou nte rs, d igital componen t testers, log ic probas and more!
Plus a cumu lat ive ind ex for all four volumes of t he 73 Test Equipment
library . $4.95.·

- THE NEW RTTY HANDBOOK is a br and new 1977 edition a nd the
only up-tu-dete RTTY book ava ilable. The sta te of the art has been
changing rad ically a nd has made all previous ATTY books obso lete . h
has the latest circu its. grea t for th e newcomer and the exper-t alike, . •
O nly $ 5.9 5.-

U1e the orde r cerd in lhe back o f this magazine o r itemize your order on a separate piece of p aper and m ail to :
73 Radio Bookshop - Peterboroug h, N H 03458. Be sure to include c heck o r detailed credit card information.

* Add $1.00 shipping & handl ing charge for- each o rder. Note : Price subjecl to change on books not published by 73 Magazine.
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_ RTL COOKBOOK by Donald Lancaster . EKplains the how e nd why of
RTL IResistor-Transistor Log icl and g iws design inform at ion that can be put
to practical use. Gives a multitude o f d igita l aocucenons ranging frcrn the
basic switch to the sophisticated counter. 240 pages; 5~ x 8%; softbound.
$5.50.-
- TTL COO KBOOK by Donald Lancaster. Explains what TTL is. how it
works. and how to use it. Discusses prectical applications. such 85 8 digital
counter and display system, elo'llnu counter. electronic stopwatch, digital
voltmeter, and a dig ital tachometer. 336 pages; 5 % x 8 Y.. ; softbound. $8 .95.
_ TVT COOKBOOK bv Donald Lancast er. Describes the use of a standard
television rece iver as a microprocessor CAT term ina l. Exp lains and describes
character generat ion. cursor control and interface information in typica l,
easv-to-understend Lancaster style. Th is book is a requ ired text for bot h the
microcomputer enth usiast a nd t he amateur ATTY op erator who des ires a
Quiet alternative to noi sy te letype mach ines. $9.95. -

- FASCINATING WORLD OF RADIO COMMUNICATION Interesting
stories in the hist ory of radio pioneering and d iscovery. Also includes
t he funda menta ls of b roadcast band aXing. A must for wary radio
amateur. $3.95.-
• PRACTICAL TEST INSTRUMENTS YOU CAN BUILD 37 simple
test instrument1 you can make - covers VOMs. VTVMs, wmiconductOl'
testing units. dip meters. wattmeters. and just about Jlnything else you
might need around ttle test lab and ham shack. S4.95.-
_ 1001 PRACTICAL ELECTRONIC CIRCUITS Tab's new 1001
circuits is ava ilable for only $9.95 ppd. The next time you went a
circuit for JUSt about anything, eat your l'Ieart out that you didn't send
fo r th is book the lirst time you read about it . You 'd better order the
book right away, before they run out . $9.95. -
-HOW TO MAKE BETTER a SLs Be pro ud o f you r aSL cards ...
have a card w hich aets front space on eve ry hamshack wall . .. win
pr izes at ha mfests. The only way to have a truly outstanding card is to
make it yo urself , which is easy when you have t his new book. $2.0 0-

- WHAT TO DO AFTER YOU HIT RETURN PCC's first book of compu ter
g&mes . . . 48 d illerent computer games you can play in BAS IC ... programs,
descriptions, muchly illust rated . Lunar Landing , Ha rrm urabi, King, Civil 2 . Cubic
5, Taxman. Star Trek . Crash, Market, etc. $6.95.-

_101 GAMES IN BASIC 101 games for you, from very simple to real buggers.
You get the games. a description of the garnes. the listing to put in your computer
a nd a sample run to show you now they vvor k. Fun. Any one game will be worth
more than the price o f the book for the fun you and your family will have with it.
$7.50. -
- BASIC by Bob Albrecht. Self-teacning guide to the computer language you wi ll
need to know for use w ith your microcomPUter_ 324 pages. This is one of the
easiest ways to learn computer programming. S4.95. -
_THE UNDERGROUND BUYING GUIDE Here is a handy guide for the
electron ics enthusiast . Ove r 600 sources of equipment and literat u re are provided;
some are mail-order-only out fits that do not eoverttse. Sources are listed
alph abetica lly. bv service or product. an d by state. The guide is cross-refe renced
for ease of use. Elect ro nic publishing houses are also listed . Pubhsned b y PMS
Publishing ce., $ 5 .95.-

-AN INTRODUCTION TO MICROCOMPUTERS. VOLS. 1 ANO 2 by Adam
Osborne Associates, are references deal ing with m crcccrrouter architecture in
general and specifically with details about most of the corrvnon chips. These
books a re not softwar...or ie nted , but are invaluable for the hobbyist who is into
building his own interfaces and processon. Volu me 1 is dedicated to general
hardware theory related to micros, and Volume 2 discusses the practical details of
each micro chip_ (Oetai led rwiew in Kifobaud #21 Publtshed by Osborne
Associates, Vol . 1- $7,50- ; Vol. 11- $12.50 ,-

_8080 PROGRAM\r1ING FOR LOGIC DESIGN Ideal reference for the person
desiri ng a n in-d epth understand ing of t he 8080 processor. The wor ks is
a pplicat ion-oriented. and t he 8 080 is discussed in light of replaci ng convent iona l.
hard -wired lo gic systems. Both h ardwar e and software is described , Practical
d esign considerat ions are p ro vided for the implementation of an 8 0BO-based
cont ro l syste m. (Detailed review in Kilobaud #1) Pub lished by Osborne
Associates, $7.50. -

-6800 PROGRA M\r1ING FOR LOGIC DESIGN Oriented toward the ind ust rial
user, describes the process by which co nvent iona l logic ca n be replaced by a 6800
m icroprocessor. Hard_re, software, and interfacing techniques are disc;U1Sed.
This reference provides practical information that allows an experimenter to
design a complete micro control system fr om the " gro und up." An excellent
reference' Published by Ost>orne Associates. 57_SO.-

Use t he order card in the back o f th is magazine o r item ize your order on a separate piece o f paper and mail to :
73 Radio Boo kshop - Peterborough, NH 03458. Be sure to includ e c hec k o r detailed credit card informat ion.* Add $1.00 shipping & ha ndling charge for each order . Note : Price sub ject to change on books no t published by 73 Magazine.
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MICROCOMPUTER

• BR AND NE W D ICTIONA RY This m icrocomputer d ictionary fi l ts the
urgent need to becom e qu ickly acquainted wit h t he t erm ino logy and
nomenclat ure of the revol ut ion in compute rs. Over 5000 def in itions
a nd explanations of te rms e nd concepts (704 pages ) re lat ing to
m icroprocessors, mscrccoroputers and microcontrollers. There is also a
comprehensive electronics!computer abbeeviations and acronyms
sect io n. $1 5.95.·

- CO MPUT ER PRO GRAMMING HANDBOOK by Pet er Stark. A
complete guide to computer programming and data processing. Inc ludes
many worked out examples and history of comp uters. $8.95_-

- MY COMPUTER LIKES ME • •• WH EN I SPEAK BASI C An
introduction to BASIC •.• simple enough for your kids. If you want to
teach BAS IC to anyone Quickly, th is booklet is the way to go. $2.00. -

. SCEl BI'S GALAXY GAME FO R THE
"6800" " G ala xy" p its the o pera tor of a
spacesh ip ag.ainu al ien craft , as well as weh
variables lIS speed , time, and ammun ilion. No
t wo games are the same! $ 14,95.·

- 6800 SOFTWA RE GOURMET GUID E s,
COO KBOO K Th is manual de$Cl"ibe$ $Orting,
5e<Irctling, end many other rounnes fo r t he
8080 user . $9.95. -

.8080 SO FTWA RE GO URMET G U IDE
A ND COO KBOOK Describes sorting. searc h
ing. and many other routines lo r the 8080
user, $9.95. -

- CMOS COOKBOOK by Don Lancaster.
Anot her wi nner fr om t he aut hor of t he RTL
and TTL Cookbooks. Deta ils t he application
of CMO S. t he low power logic fami ly suitable
fo r mo st applications presently dominated b y
TT L. Eight cha pters cover all faceu o f CMOS
logic, p refaced by 100 pages d eta iling th e
char acte ristics of most CMOS circu its. Re
q uired read ing fo r every serious dig ita l exoeo
rnenter , $9 .95.-

- HOBBY COMPUTERS ARE HER E If yo u
lor a friend] want to come u p to speed o n
how computers work • •• h ard ware an d soft
ware ... this is an exc e llent book. It starts
w ith t he fundamentals a nd explains the
c ircui ts. t he basics o f progra mming. along
wit h a coup le TVT construction projects.
ASCI I-Baudo t. etc. It has t he h ighest recom
mendat ion s as a teaching a id fo r newcomers.
$4.9 5. -

- FUN WITH COMPUTE RS ANO BASIC by
Donald O. Spencer . contai ns an easy-to 'Onder.
stand expla nat ion of t he BASIC Programming
Language and is intended for perso ns who
have had no previous exposure to computer
p rogramming but wa"t to lear" BASIC
quickly, easily, and intere st ingly . Over hatf
the book is eevotec 10 problems using games.
pu zzles. and mathematical recreations {you
don 't need a math background to ul'lderstand
most of t he probl ems in t his bock) . A
superior book for self-teaching and lea rning
competer programming. 56.95.-
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_TH E STORY O F COMPUT ERS by Donald
D. Spencer is to computer books whal Dick
lind Jane is to novels. _ . extremely elemen
tary, gives the non-eomputeris t a fair idea of
what the hobbyist is talking about when he
speaks computer Iingo_ Attempts to explain
what computers are and can do. $4 .95 .-

- SC ELBI'S FIRST BOOK OF COMPUTE R
GAM ES Need a game fo r your 8008 or 8080
microprocessor? Desa-ibes three popular
games. "Space Capture:' " He xpawn," and
" Hangman." Comp lete f lo wchan s, logic
description. program list ing. and instructions
are provided. A must fo r t he ga me fr ea k I
$1 4.95.-

- MICROCOMPUTER PRIM ER b y Mitchell
Waite and Michael Pardee. Describ es basic
computer theory. describe s t he world o f
m icroco mputing in "real wo rld" term inology.
explains number ing systems, and introduces
the reader to t he wor ld of progra mm ing.
There is probably no better way o f gett ing
involved wit h t he eXCiti ng new ho bby 01
m icr ocomp uting. $7 .95. -

- INTR OOUCTION TO MICR OPR OCES·
SO RS by Charles Rockwell of MICAO LOG .
An ideal reference for t he ind ivid ual desi ring
to u nderstand the hardware aspects of rmc rc
processor systems. Describ es the hardware
d et a ils of co mp uter devices in terms the
beginner can understand, inste ad of t rea t ing
the mic ro chip as "black box." Addressing
schemes. registers, cont rol. an d memory are
all explained. General infor mat ion a bout
h ard ware systems is provided. Specif ic
SyStems are no t described and p rogramming is
o nlv briefly di scussed . $ 17.SO- US and
Canada, $20 elsewhere_

_THE NEW HOBBY COMPUTER S! This
book takes it from where "Ho bby Computers
Are Here" leaves off . wit h chapters o n Large
Scale In te grat ion. how to choose a micro
p rocessor chip, an introduction to p rogram
m in g, low cost I/O for a computer. computer
arithmetic. checking memory boards. a
Baudo t moni tor/edi tor system, an 8Udibte
logic probe for finding those to ugh problems,
a ham's computer. a computer eso machine
•. . and much, fn"lch more! $4.9 5. -

- KI LOBAUD The Small Co mpu ter Magn;ne
written for the non·PhD computer hobbyist
who wants to know what 's new. 52.00 each at
the newsstand. $15.00 for 1 vear sub.

Use the order card in the back o f t his magazin e or itemize your ord8f' on a separate piece of paper ar'ld mail to:
73 Radio Bookshop - Peter boro ugh. N H 0 3458. Be sure to inc lude c heck or detailed cred it card i"formation.*Add $ 1.00 shippi ng & ha nding charge for each o rder. No te : Price subject to change on books not pu blished by 73 Magaz ine.



- FORTRAN WORKBOOK by Donald
Spencer , Provides p ractical examples and
probl ems to solve. Almon all micros support
BASIC - it won't be long before FORTRAN
is commonplace. Don't miss the programming
boat . .• learn FORT RAN; and be ready for
t he next Iangu39ll boom! $3.95.-

- Scientific R__ch Instruments' BASIC
SOFTWARE LIBRARY is a complete d o-it·
yourself kit . Written in everybody's BASIC
immediately executable in ANY comp ut er
with at least 4K, no ot her p er ip herals needed .
Oller 700 pages of source codes, descriptions
and instructions. Vol. I contains b usiness and
recrea tiona l programs a nd is 300 pages. Vol.
II is 260 pages a nd contains math, engineer·
ing, sta t istics a nd plotting progrllms. Vol. III
contains mooey managi ng, advanced business
programs suc h as bill ing. A/R, inventory,
payro ll , etc . Vot IV contai ns general purpose
p rogre ms like loans, rates, retirement, plus
games: Poker, Entlll'" pr ise ltake charge while
Capt_ Kirk is awayl, Football , rd more! Vol.
V is filled wit h experimenter ' s progr,ms
including games, pictures a nd m isc. p roblems
like " logic." Vols. I & II $24.95, - Vo l. III
$39.9 5,- Vol. IV & V $9 .9 5 eecb."

_THE SECRET GUIDE TO COMPUTERS
Parts 1, 2 , and 3 by Russ Walter. Part One
d escribes compu ters in general, and after
reading for ten min utes you will be writing
simple BAS IC programsl Employs a step-by
st ep teaching process, the erd result being a
working knowledge of BASIC. Part Two
d iscusses computer appl ications, It's one thing
to master the symax of a language such as
BASIC and another to solve problems using
t he new tool . This abo provides useful tech
niques in problem solving. Part Three
d esc ribes programming languages. Ever hear d
o f APL and O USP? BAS IC Is no t the only
language used to progra m com puters, and as
the hobby industry grows addit ional lan
guages wi ll become commonplace. 7t h
edit ion. Part I - $2.75- ; Part II - $2.50-;
Part III - $3.50. -

- FORTRAN PROGRAMMING By Donald
Spencer. If you are familia r with BASIC you
will eocrectete the additional capabilities of
FORTR AN, a computer language with most
of BASIC's features , and much more! FOR
TRAN was designed for complex numeric
calcu lat io ns; and possess" extended I/O capa 
bil ity. It IS easily learned, as it is an English
like co m puter language. $7.50. -

• SOME COMMON BASIC PROGRAMS
p ublished by Adam Osborne & Associates,
roc. Perfect for no n-technical computerists
requiring ready to use programs. Business
programs like depreciation formulas, loan
payment solutions and loan interest rates;
math routines containing st at ist ical packages
and polynomial derivations ... plus miscel 
laneous programs. Invaluable for the user """0
is not an experienced programmer. All will
o perate in the nand-elone mode. $7.SO
paperback.

_ SI XTY CHALLENGING PROBLEMS
WITH BASIC SOLUTIONS Donald Spencer.
Provides the serious student of BASIC pro
gram ming wit h inter esting p rob lems and solu
tions. No knowledge of math abo'Ve algebra
requ ired . Includes games, programs fo r finan·
cial int erest , conversions and numeric manip
ulations. Price: $6 .95 -
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• CHEMISTRY WITH A COMPUTER by Paul
A. Cauchon. Contains a collect ion of tutorial,
simulation and problem.generation computer
programs. Simulations provide models o f
lengthy laboratory experimentat ion beyond
the limited dassroom timeframe and enhance
ment of course nudies by encouraging pre
laboratory research. Useable with almost any
chem istry course at t he high school or college
level. Written in BAS IC. Price $9.95_-

-TYCHON'S 8080 OCTAL CODE CARD
Slide r ule-like aid for p rogramming and
c1ebulIl ing 8080 softwa re . •. conta ins all the
mnemonics and correspond ing octal codes.
On ly 6 %x3 inches, provides neat, lo gical
format for qu ick ref erence. Back side of card
is pr- inted with an ASC II code chart for 128
characters plus the 8080 status vo.ord and
register pair codes.. Also available, Tychon 's
BaJD Hex Code Card, same as above only has
hex codes instead of octet, Only $3.00- each .

-1976 PERIODICAL GUIDE FOR COM
PUTERISTS is a 20 page book.....,idl indexltl
over 1,000 personal computing artides for the
entire year of 1976 from Byte, Creative
Computing, Digital Design, Dr. Dobbs
J ournal , EON , Elect ron ic Design, Electronics,
Interface Age , Micro tre k, Peoples Computer
Company, Popular Elec tronics, QST, Red io
Electronics, sees Interface and 73. Articles
are indexed under more t ha n 100 subject
categories. Pr ice $3.0 0.- New January - June
1977 Edition - $3.00. -

_A QUICK LOOK AT BASIC by Donald D .
Spencer. A perfect reference for the beginning
programmer. Assumes that the reader has no
previous programming experience. A self·
teaching guide for the individual des iring to
lear n the fundamentals of 8ASIC, t he most
common hobbyist progremming la nguage .
Price : $4.95-

_ HOME COMPUTERS : 210 Questions &
Answen by Rich Didday . Two boo ks ai med
exclusivel y a t the no vice computer hobbyist l
home comp uter user. Writ ten in a ra ther
unusual style which has a beginner asking
q uestions which are answered by a per.:>n
with a substamial background in computsrs
, nd personal computing. T he questions ..e
just the kind beginners come up w ith •. • 1IOd
the IIfISwers ere presented in _sy-to-tJnder.
stand terms lusually wit h a d iagram to
illust rate the poi nt! . Both t he ha rdware and
sottWllre a:spects of h ome compu t ing are
covered from A to Z. An index in both books
makes t he m ideal as refer ence material lor
anyone. Volu me I: Hardware - $7.95- ;
Volu me 2: Software - $6.9S- .

_COMPUTER DICTIONARY by Donald D .
Spene;:er-. Defines words. and acronums used by
computerists in a dear, ea$\' to und erstand
style. Over 2000 d efinitions life provided .
This reference is a must for the ind ividual
gett ing started in t he vo.orld of mscrcccen
puters, Published by Camelot Press, $5.95.-

U5e t he order card in the back of this magazine o r itemize your ordet" on ,separate piece of paper and mail to :
73 Radio Bookshop _ Peterboro ugh, NH 0 3458. Be sure to inc lude c heck or detailed credit card information.

* Add $1 .00 shipping & handling cf'oarge for each order. Note: Price sub)ect to change on books not published by 73 Magazine.



HOBBY COMPUTERS
ERE

HOBBY COMPUTERS ARE HERE hel p. the beginner get into
the world of rnicrocomputen . Some chapters : Wr.at '. a Computer ?
Is Digital New ?, How Computers Figure, Computer Languages , How
Gates Work, TTL - Ben Loqic Yet, Ins and outs of TIL, Flip-Flops
Exposed, New Cassette System Standard, Build this TVT, Using
Surplus Keybollfdl , Morse t o RTTY Converter, ASCII to Baudot via
8 PROM, PLUS r;eprints of some of the 73 editorials on computers.
Don 't min ou t any longer on the fun of hobby oomputing and the
fantastic applications of these ina-edible devioes.! $4 .95"
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This book tam it 'rom where "Hobby Computers Are Here"
leave. o ff, with chaptlll"' on Larqe Scale Integration, how to ehoOIl!
a micro processor chip, an introduction to prognunming, low cost
I/O for a computer, com put er arithmetic, checJd!l9 memory boards,
a Baudot monitor/editor syste m, an audible logi c probe for find ing
those tough problems , a ham', computer , a computer QSO machine
•.. and much, much more ! Everything of interut is there in one
volume, ready to be enjoyed by yo u . Don 't miss this tremendoUl
value ! Only $4 .95*

"'"magazine Dept. He
• ~ Peterborough NH 03458

For ease in ordering, please use order card in the back of this magazine.
-Be sure 10 itdd $ 1.00 sh ippizu] &: handling ch¥Ve to each order. 13 /1 ns
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SPECIALS
PI... XFMA. 4600 VAG e >,5 A ICAS 230 VAC 60 H. ,..imo. y , Wt. 60 lB . •.... $ 195 .00
PI.,. XF MA. 3500 VAC. l .oA ICAS 2 30 VAC 60 H. ",imo,y, Wt , 41 lB • •... •. 12S.00
PI XFMA. 3000 VAC . 0 ,1A lCAS 11S1230 VAC 50 H, p, i, Wt. 27 l B ., 95.00
PIo,. XFMA . 6000 VcT " 0 ,8A CCS 11S1230 VAC 60 H. po- I, W•. 41 l B .• •..... 135.00
Fil Xf MR, 7,5 vcr . 21A CCS 111 VAC 60 H. p,im..y W, . 8 l B ..... .29.95
fl l Chok, bllil" wou nd 30 AMP R F FiI. mon' Clook. "" 1/207.od .....• .... •... 8 .11S
DC Filt. , Clook. 8.0 Hy . 1,5 AOC . .• .•• . .• . . . . . . . . . . . . . . . , 1500.00
DC SwlnQm. CIook.: 30 Hy . O.1SA '0 5 ,0 Hy . 1,OAOC .... • •. • • •. •.....•.. 100 ,00

IX: Fill.. C.pIlclto.. 100 MfD@4000VDC • . . • . . .••. . . •• . • • $7S .00

"'A ll heall)' duty replacement t ran sf o rmers a re electrica ll y , up er·
tor to orillinal eq uip m en t (s) . A ll tr,m ' f o rmer, a re manufactured
to r igid co mmercial quality specifica tions and each carries a 24
man th g«o-rantee!
Write taooy far a free quota t ion on an y transformer. Choke, or
saturable reaefor.

HEAVY DUTY REPLACEMENT TRANSFORMERS'
Co li,... 3OS-1 PI... T,. ...I(I<mo, . ........... •.... •... , .. •..•... ..... . . .. $'~5_00

Coi l;", 5 16 F.2 Po_ , f ' on. l .. ' mo' .. • • •• • , , 95-0('
Hun'" 2000B PI••• T,on.I.., ,,,• • •......................... , .•• • • , , , •. . , , 125.00
ETO A-nO PI T, I"''''. ' , , •. . . . . . . . . . , .. 125.00
Homv 2K Pl• •• T ' ..''''''•.......•• • , . • • ,., . •........•............ ... 1411.00
Henry 2 K·2 PI• •• Tr.",I",,,,o, ., .. ••................. ......... .....• "., 165 .00
Hon ' v 2 K-2A Pl. ,. T,on' fo..".'... . . . .. ,. ... . \J&\l2
H. ",y 2K 4 PI• •• Tr.""l..,,,,o, ........... • , . . •.• ,., ...•..... , .
Hen ry 3K-A PI.,. f ,. nolor mo, , ..... ...........•••• • • •• 166 ,00
H..,Io M. ..u~• • HX·10T..">lo•.-, . . . . .•. . . . . , ....•. • , . • •• ", .. , 95.00
Gon.., GS8·100 T..".lo'.-' ......... ..... •... , . ... . ..... ............ . g&.oo
N.. IO<I.l NCl ·2000 Pow • • T..nolo , .. • , , •••• ..• ..••. . . . , . . . . .. . . . . ..• . 12&,00
GooIO'GSB ,201p.,...,r,.n"",m" , .. , . . , . . . . . 135.00

Peter W. Dahl Co.
4007 Fort B lvd •• EI Pa so . T exas 79930
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If you have no label hand y, print OLD iJddress here.

address

n am e _

address _

name _

Write to:

Let us know 8 weeks in advance so that you won't miss
a single issue of 73 Magazine.
Attach old label where indicated and print new address
in space provided. Also include your mailing label
wh enever you wri te concerning y our subscription. It
helps u s serve you promptly .

'7e magazine
';1 Peterborough NH 0 3458

o Address change only 0 Payment enclosed
o Extend sub scription ( I extra BONUS issue)
o Enter n ew subscription 0 Bill me later
0 1 year $ 15 .00 (I've signed below )
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YAESU PROUDLY ANNOUNCES THE SENSATIONAL
SMART

NEW", FI'-901D- YEARS AHEAD WITH YAESUI

Carrier level control Cathode current. relative
Keyer ON-QFFand soeec power cnput. Ale level

IF Bejecton Frequency Control
IF Pass Bandwidth Control

(100 Hz to 2.4 KHz)

Transmitter
loading

Rf processor

Receiver RF gain
CLYlfier control

RF processor level
Receiver audio gain

Receiver Iront end
Attenuater switch

Tune SwitchVFO luning knob
Returns transmitter 10 receive mode

Transmitter After 10 seconds of lune
Plate Tuning

Frequency Clarifier for receiver
memory switch

f requency Band Switch
Recall RX 160-10M Coverage

External Synthesized VFO Clarifier for transmitter

Calibrator and
noise blanker

Calibrate digital readout

Frequency
Recall TX

AGe SWitch
Slow-fast and OFF

Mic gain
Squelch for FM

(optional)

Audio peak freq .
Sidetone Monrtor

Automatic mic
gain control

VOX gain control ana PIT/Manual
Transmitter activation switch

Mode SWItch
.S8/USB/ FSK/AM

(FM optional)

• Two rugged 6146B's in the final , with negative feedback . Avariable IF bandwidth that
allows 100 Hz to 2.4 KHz selectivity at the turn of a knob • IF rejection tuning to notch out
interfering signals • Optional synthesized VFO , or enlarged frequency memory bank
• Selectable AGC • Built in speech processor • Built in Curtis Keyer • Full range
160·10M coverage • Provision for new WARC frequencies • Meets Part 97.73 of FCC
requ irements... . at your dealers soon!

Design And Specifications Subject To Change Without Notice Or Obligation

- \liil W&§@Q:l)
'V The smart radio

YAESU ELECTRONICS CORP.. J5954 Downev A"".• Paramount, CA 90723 (2 J3) 633-4007
YAESU ELECIRONICS CORP.. Eas'em Serolee CIT.. 6J3 Redna Ter.. C/ne/nnal/. OH 452J5 1A78



The TR-7400A exceeds all FCC emission requirements for amateur transceivers .
RF output of the TR-7400A is factory spec'd at 25 watts ... but tYJJically over 30!
• Dual frequency readout. .. a large easy to read 6 digit LED display plus a functional
dial readout system. 800 channels. Repeater offset over all 4 MHz (144-148 MHz)
• Unique continuous tone coded squelch system. Outstanding receiver performance.
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